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ABSTRACT 

The purpose o f  t h i s  l i t e r a t u r e  rev iew was t o  e x p l o r e  t h e  r e l e v a n t  

sources o f  knowledge r e g a r d i n g  evacuat ion r e l a t e d  issues  among recent  

work pub l i shed i n  t h e  s o c i a l  sciences and emergency p l a n n i n g  f i e l d s .  I n  

o r g a n i z i n g  t h e  m a t e r i a l ,  we looked p r i m a r i l y  f o r  a r t i c l e s  t h a t  i n c l u d e d  

e i t h e r  a t h e o r e t i c a l  o r  e m p i r i c a l  bas is  f o r  t h e  f i n d i n g s .  F3y e m p i r i c a l ,  

we mean t h a t  t h e  f i n d i n g s  were based on da ta  taken from a c t u a l  research 

gained th rough surveys, ques t ionna i res ,  i n t e r v i e w s  o r  a combinat ion o f  

these, and t h e  use o f  secondary sources. The t h e o r e t i c a l  m a t e r i a l  

c o n s i s t e d  o f  work t h a t  b u i l t  on p a s t  research o r  which exp lo red  t h e  use 

o f  models. Some conceptual  work, r a i s i n g  issues n o t  covered by t h e  

general  format,  were i n c l u d e d  i f  t h e y  at tempted t o  synthes ize  aspects o f  

t h e  1 i t e r a t u r e  now segmented or  whi ch asked addi  t i onal q u e s t i  ons about 

t o p i c s  r e l a t e d  t o  bu t  no t  n e c e s s a r i l y  w i t h i n  t h e  s t r i c t  realm o f  

research s tud ies .  

The m a t e r i a l  was d i v i d e d  as t o  t h e  emphasis p laced on t h e  

i n d i  v i  dual  o r  t h e  organi  z a t  i onal l e v e l  o f  behavi or. Empi r i  c a l  l y  t h e  

i n d i v i d u a l ,  f a m i l y  o r  household response i s  e a s i e r  t o  assess because o f  

t h e  b i a s  t h a t  may i n t r u d e  when i n d i v i d u a l s  o f  o r g a n i z a t i o n s  o r  agencies 

i n v o l v e d  i n  t h e  evacuat ion process a r e  i n t e r v i e w e d  regard ing  t h e i  r 

o f f i c i a l  s ta tus.  The annota t ions  o f  t h e  l i t e r a t u r e  as w e l l  as t h e  

s p e c i f i c  key f i n d i n g s  from each study, where appropr ia te ,  a r e  organized 

b y  hazard type. An au thor  index i s  provided. For  those want ing a more 

syn thes ized rev iew o f  t h e  l i t e r a t u r e ,  a companion document i s  a v a i l a b l e  

(J .  Sorensen, R. Vogt and 0. M i l e t i ,  Forthcoming; Evacuat ion:  An 

Assessment o f  P lann ing  and Research, Oak Ridge N a t i o n a l  Labora tory ) .  

V 





INTRODUCTION 

The purpose o f  t h i s  l i t e r a t u r e  review was t o  exp 

sources rega rd i  ng evacuat ion  re1 ated issues  among rec  

i n  t h e  s o c i a l  sciences and emergency p lann ing  r e l a t e d  

o r e  t h e  r e l e v a n t  

n t  work pub l i shed 

f i e l d s .  I n  

o r g a n i z i n g  t h e  m a t e r i a l ,  we looked p r i m a r i l y  f o r  a r t i c l e s  t h a t  i nc luded  

e i t h e r  a t h e o r e t i c a l  o r  e m p i r i c a l  basSs f o r  t h e  f i n d i n g s .  By e m p i r i c a l  

we mean t h a t  t h e  f i n d i n g s  were based on da ta  taken  from ac tua l  research 

gained th rough surveys, ques t ionna i res ,  i n t e r v i e w s  o r  a combinat ion o f  

these, and t h e  use o f  secondary sources. The t h e o r e t i c a l  m a t e r i a l  con- 

s i s t e d  o f  work t h a t  b u i l t  on past  research o r  which exp lo red  t h e  use of 

models. Some conceptual work r a i s i n g  i ssues  n o t  covered by t h e  general 

fo rmat  were i nc luded  i f  they  attempted t o  syn thes i ze  aspects of t h e  

l i t e r a t u r e  now segmented o r  which asked a d d i t i o n a l  ques t ions  about 

t o p i c s  r e l a t e d  t o  b u t  no t  n e c e s s a r i l y  w i t h i n  t h e  s t r i c t  realm o f  

research s tud ies .  For example, we inc luded  some a r t i c l e s  w r i t t e n  f o r  

emergency p lanners  t h a t  quest ioned t h e  l i a b i l i t y  i n v o l v e d  i n  v e r t i c a l  

she1 t e r  d e s t i n a t i o n  f o r  refugees o r  another t h a t  mentioned "growth-cap'' 

p o l i c i e s  - areas g e n e r a l l y  regarded as p o l i t i c a l  and o u t s i d e  emergency 

planning. That such issues  a re  be ing  r a i s e d  i n  t h e  d i s a s t e r  and 

emergency p lann ing  1 i t e r a t u r e  i n d i c a t e s  t h a t  emergency management, 

e s p e c i a l l y  t h a t  o f  evacuat ion  o f  th rea tened popu la t ions ,  has become an 

e s t a b l i s h e d  and r e l e v a n t  f i e l d  f o r  research agenda over  t h e  l a s t  decade. 

t h e  

li. 

The work b u i l d s  on e a r l i e r  pub l i shed  

D i s a s t e r  Research Center under t h e  d i r e c t  

m a t e r i a l  such as t h a t  o f  

on o f  Pro fessor  Quarante 
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3 

We concur w i t h  Q u a r a n t e l l i  (1980) t h a t  evacuat ion  should be viewed 

as a p r o a c t i v e  r a t h e r  t h a n  a s t imulus/ response r e a c t i v e  process. I n  

many a r t i c l e s ,  i t  i s  r e a f f i r m e d  t h a t  g i v i n g  warning t o  a th rea tened 

p o p u l a t i o n  i s  n o t  enough i n c e n t i v e  f o r  t h e  p u b l i c  t o  respond by w i t h -  

drawing f rom t h e  a f f e c t e d  area. The general  r e a c t i o n  i s  one o f  d i s -  

b e l i e f .  For example, c l a r i f i c a t i o n  o f  t h e  t h r e a t  f rom some o u t s i d e  

source i s  t h e  norm w i t h  an a c t i v e  search and w a i t i n g  p e r i o d  u n t i l  a l l  

k i n  members a r e  accounted f o r  b e f o r e  any a c t i o n  i s  taken. Drabek found 

evacuat ion  by i n v i t a t i o n  a phenomena i n  h i s  research on f loods. 

Furthermore, i f  neighbors were seen l e a v i n g ,  t h e  tendency t o  evacuate 

was found enhanced. 

L i t t l e  p r e c i s e  work has been done r e g a r d i n g  t h e  temporal aspect o f  

evacuat ion  probab ly  because t h e  i n d i v i d u a l  v a r i a b l e s  a f f e c t i n g  t h i s  

segment o f  t h e  research a r e  d i f f i c u l t  t o  q u a n t i f y .  

t h e  t r a n s p o r t a t i o n  l i t e r a t u r e  assume a three-hour  de lay  - one hour t o  

develop means o f  warn ing t h e  p u b l i c ,  one hour t o  warn and one hour f o r  

people t o  prepare t o  leave t h e i r  homes. I n  areas where s torm surge o r  

a n t i c i p a t e d  h i g h  winds may b lock  escape routes,  t i m i n g  i s  a c r u c i a l  

aspect o f  emergency p lanning.  

Some models w i t h i n  

The s p a t i a l  dimensions o f  evacuat ion  o f t e n  a r e  assumed r a t h e r  than 

e x p l i c a t e d  i n  t h e  evacuat ion l i t e r a t u r e .  To what d i s t a n c e  an evacuee 

t r a v e l s  i s  g e n e r a l l y  l e s s  w e l l  known than t o  what d e s t i n a t i o n ,  i.e., 

f r i e n d s  o r  r e l a t i v e s .  There appears t o  be some agreement t h a t  o f f i c i a l  

s h e l t e r s  a r e  used as a s topp ing  p o i n t  r a t h e r  than as a d e s t i n a t i o n  s i t e  

f o r  many people evacuat ing.  

account ing  by agencies on t h e  numbers o r  amount o f  r e l i e f  given. 

Again t h e  problems a r e  compounded by t h e  

For  
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example, t h e  Red Cross r o u t i n e l y  g ives  es t imates  of r e l i e f  based on t h e  

t o t a l  number o f  meals prepared t h a t  i nc ludes  a l l  vo lun tee rs  as w e l l  as 

t h e  o r g a n i z a t i o n ' s  personnel a l s o  a t  t h e  l o c a t i o n .  Nor has t h e  ac tua l  

number o f  evacuat ing  v e h i c l e s  been c a l c u l a t e d  by s tandard measures. 

Rather  t h e  es t imated  numbers come from surveys ask ing  people t h e i r  

i n t e n t i o n s  about u s i n g  v e h i c l e s  when evacuating. Thus whether t h e  

fam i l y  c a r  o r  a camper van, o r  both, a re  used i s  l a r g e l y  con jec ture .  

The m a t e r i a l  was d i v i d e d  as t o  t h e  emphasis p laced on t h e  i n d i v i -  

dual  o r  %he o r g a n i z a t i o n a l  l e v e l  o f  behavior. E m p i r i c a l l y  t h e  i n d i v i -  

dual ,  f a m i l y  o r  household response i s  e a s i e r  t o  assess because o f  t h e  

b i a s  t h a t  may i n t r u d e  when i n d i v i d u a l s  o f  o r g a n i z a t i o n s  o r  agencies 

i n v o l v e d  i n  t h e  evacuat ion  process a re  i n t e r v i e w e d  regard ing  t h e i r :  

o f f i c i a l  s ta tus .  Some work has been done rega rd ing  t h e  p o t e n t i a l  r o l e  

c o n f l i c t  o f  o f f i c i a l s  between t h e i r  emergency work and f a m i l y  ro les .  

Assumptions rega rd ing  o r g a n i z a t i o n a l  networks and i n t e r f a c e s  

e s p e c i a l l y  a t  t h e  s t a t e  and n a t i o n a l  l e v e l  i n  widespread d i s a s t e r s  u n t i l  

r e c e n t l y  have no t  been e l u c i d a t e d  i n  t h e  research. 

a l t hough  vo lun tee r  o r g a n i z a t i o n s  such as t h e  Quakers and t h e  Red Cross 

a r e  r o u t i n e l y  i n v o l v e d  i n  m i t i g a t i n g  t h e  e f f e c t s  o f  l a r g e  s c a l e  

d i s a s t e r s ,  l i t t l e  i s  recorded o f  t h e i r  d i r e c t  invo lvement  except  t o  no te  

t h e i r  a i d  i n  s h e l t e r i n g  and feeding.  

suggested t h e  o r g a n i z a t i o n a l  aspect o f  t h e  Mormon Church was respons ib le  

f o r  t h e  a c t i v e  response t o  p reven t ion  o f  d i s a s t e r  and t o  t h e  cleanup 

process f o l l o w i n g  t h e  event. How t h e  response o f  o rgan iza t i ons  a re  

coo rd ina ted  i n  unusual search and rescue opera t i ons  was examined by 

For  example, 

Only one s tudy  i n  a Utah f l o o d  



Drabek e t  a l .  i n  1981 b u t  t h e  f i n d i n g s  o f  i n t e r a c t i o n  between organiza-  

t i o n s  have n o t  been extended t o  t h e  general  evacuat ion  process. 

Another problem over looked by researchers i n  general  i s  t h e  d i f -  

f e r e n c e  i n  ev'acuat ion procedures f o r  smal l  versus l a r g e - s c a l e  d i s a s t e r s .  

Whether t h e  area encompassed by t h e  d i s a s t e r  i s  l a r g e  o r  smal l ,  densely  

o r  l i g h t l y  populated, even urban o r  r u r a l  i s  over looked i n  n o t i n g  t h e  

f ind ings .  

e l u c i d a t e .  

examined e i t h e r .  

i n v o l v i n g  any fol low-up. 

t u a l  when massive evacuat ions such as a t  Mississauga which occur red  

w i t h o u t  l o s s  o f  l i f e  and l i t t l e  damage t o  p r o p e r t y  a r e  compared t o  eva- 

c u a t i o n s  o f  beach areas d u r i n g  a h u r r i c a n e  where some r e s i d e n t s  boast o f  

t h e i r  a b i l i t y  t o  " r i d e  o u t  t h e  storm." 

i n f l u e n c e  d u r i n g  evacuat ion  has a l s o  been problemat ic .  

Thus t y p o l o g i e s  o f  evacuat ion  behav io r  a r e  d i f f i c u l t  t o  

D i s a s t e r s  t h a t  r e q u i r e  evacuat ions across s t a t e s  a r e  n o t  

The m a j o r i t y  o f  s t u d i e s  use case examples w i t h  few 

Compi la t ions  o f  s t a t i s t i c s  a l s o  remain conjec-  

Research i n t o  t h e  media's 

The c r i t i c i s m s  a r e  n o t  in tended t o  d isparage t h e  general  f i e l d  o f  

evacuat ion  l i t e r a t u r e .  However, as t h e  need f o r  evacuat ion  procedures 

i n c r e a s e  - and t h e r e  i s  every i n d i c a t i o n  t h a t  t h e  numbers of people 

l i v i n g  i n  hazardous areas w i l l  c o n t i n u e  t o  mount - t h e  problems o f  

p l a n n i n g  and p r o v i d i n g  resources f o r  evacuat ions i n  t h e  most e f f i c i e n t  

manner becomes paramount f o r  many communities. Wi thout  o u t s i d e  

a s s i s t a n c e  e i t h e r  i n  t h e  form o f  f e d e r a l  o r  s t a t e  a i d  i n  p l a n n i n g  and 

r e s e a r c h i n g  t h e  agenda f o r  evacuat ion  i s  o f t e n  beyond t h e  reach o f  most 

communities. T h i s  b i b l i o g r a p h y  i s  i n tended t o  a i d  b o t h  t h e  s tudent  and 

p l a n n e r  i n  meet ing t h a t  need e f f e c t i v e l y .  
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The annota t ions  o f  t h e  l i t e r a t u r e  as w e l l  as t h e  s p e c i f i c  key 

f i n d i n g s  froin each s tudy,  where appropr ia te ,  a re  organized by hazard 

type. An au thor  index  i s  provided. For those want ing a more synthe- 

s i z e d  rev iew o f  t h e  l i t e r a t u r e ,  a companion document i s  a v a i l a b l e  

( J .  Sorensen, B. Vogt and D. M i l e t i ,  1985; Evacuation: An Assessment 

of P lann ing  and Research, Oak Ridge Nat iona l  Labora tory ) .  
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NATURAL HAZARDS 
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EARTHQUAKES 

Arnc 3 ,  C., R. Eisner,  M. Durkin,  and r). L.,,itaker. 1 82. "Occupant 
Behavior i n  A Six-Story  O f f i c e  B u i f d i n g  F o l l o w i n g  Severe Earthquake 
Damage," D i s a s t e r s  6 ( 3 )  :207-214. 

A t  4:16 p.m. on October 3.5, 1979, i n  I m p e r i a l  County, C a l i f o r n i a ,  an 
earthquake l a s t i n g  8 seconds s e r i o u s l y  damaged t h e  s i x - s t o r y  Imper i  a l  
County Serv ices B u i l d i n g  which subsequent ly has been demolished. This  
paper i n v e s t i g a t e s  t h e  occupant 's speci  f i  c behavi o r  d u r i  ng and imme- 
d i a t e l y  f o l l o w i n g  t h e  event. The e f f e c t i v e n e s s  o f  p rev ious  t r a i n i n g  i n  
evacuat ion  and t h e  importance o f  f a m i l i a r  a c t i o n s  and s p e c i f i c  emergency 
d r i  1 Is are  e v i d e n t  f rom r e p o r t e d  behavior  r e g a r d i n g  personal  evacuat ion 
procedures. Diagrams o f  occupant I s  evacuat ion rou tes  a r e  depic ted.  

F i  n d i  ngs/Comments: 

Evacuat ion behavior  shows f o r c e  and va lue o f  einergency d r i l l  w i t h  
79% o f  evacuees f o l l o w i n g  former d r i l l  procedures f o r  bomb th rea ts .  

83% had prev ious  earthquake exper ience and 70% based i n i t i a l  
response on prev ious  exper ience w i t h  earthquakes. 

" I n s t i n c t i v e  dai l y - p a t t e r n s "  outweighed c o r r e c t  evacuat ion procedure 
accord i  ng t o  earthquake d r i  1 Is w i t h  evacuees choosing cxi t most 
f a m i l i a r  t o  them, E x i t i n g  behav io r  shows power o f  f a m i l i a r i t y  i n  
cho ice  o f  e x i t s .  

Al though no o r d e r  t o  evacuate was given, evacuat ion appeared as 
i n s t i n c t i v e  r e a c t i o n  a f t e r  t r e m b l i n g  stopped and no one panicked 
d u r i n g  e x i t i n g .  

S i g n i f i c a n c e  of l e a d e r s h i p  demonstrated w i t h  people f o l l o w i n g  
paths o f  "?eaders"  o r  e s t a b l i s h e d  f lows i n  evacuat ion,  

Expect ing people t o  eva lua te  a l t e r n a t i v e  rou tes  i n  evacuat ion,  
i.e., between bomb t h r e a t  and earthquake t h r e a t ,  i s  u n r e a l i s t i c  i n  
eme rge  nc i e s . 
Evacuat ion o f  e n t i r e  s i x - s t o r y  b u i l d i n g  took 4-5 minutes.  

Committee on Socioeconomic E f f e c t s  o f  Earthquake P r e d i c t i o n s .  1978. 
A Program o f  Studies on t h e  Socioeconomic E f f e c t s  o f  Earthquake 
P r e d i c t i o n s .  Washington, D.C.: Nat iona l  Academy o f  Science. 

Th i  s r e p o r t  concerns t h e  p o s s i b l e  consequences a r i s i n g  f rom earthquake 
p r e d i c t i o n s  and suggests bo th  methodologica l  and t h e o r e t i c a l  research t o  
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a n t i c i p a t e  and deal wi t h  t h e  consequences. 
i ssues  i n t o  f i v e  groups: the r e a c t i o n s  o f  i n d i v i d u a l s  and households, 
r e a c t i o n s  o f  businesses and e f f e c t s  on t h e  reg iona l  economy, governmental 
issues,  l e g a l  problems, and genera t ion  and d isseminat ion  o f  p r e d i c t i o n .  
The Comrni t t e e  recommends three se ts  o f  research areas  i n c l  udS ng 1 ongi t u -  
d i n a l  mon i to r ing ,  development o f  methods and t h e o r i e s  f o r  p r e d i c t i o n  o f  
the behavi o r  msni t o r e d  and t h e i  r re1  a t ?  onshi  p t o  po l  i cy a n a l y s i  s T h e  
conceptual framework f o c ~ ~ s e s  on process i n c l u d i n g  bo th  t h e  shor t - te rm and 
1 ong-run e f f e c t s  v i ths 'n  t h e  time window. The eomprdwnsive analiysis 
i n c l u d e s  t h e  e v a l u a t i o n  o f  p o l i c i e s  rega rd ing  p r e d i c t i o n s ,  t h e  r e a c t i o n s  
of  i n d i v i d u a l  s and o rgan iza t i ons ,  t h e  subsequent e f f e c t s  on 1 aws and 
s o c i a l  i n s t i t u t i o n s  and t h e  r o l e  i n f o r m a t i o n  plays i n  t h e  process. The 
consequences o f  a p r e d i c t i o n  depends on the  t h e  na tu re  o f  t h e  p r e d i c t i o n ,  
the  s t r u c t u r e  o f  t h e  community o r  reg ion  i n  which t h e  p r e d i c t i o n  i s  made 
and t h e  l e g a l  and p o l i t i c a l  c o n s t r a i n t s  t h a t  l i m i t  t h e  responses o f  
i n d i v i d u a l s ,  o rgan iza t i ons  and i n s t i t u t i o n s .  Legal problems regard ing  
l i a b i l i t y  i n  t e r i ~ l s  o f  responses and t h e  role o f  the iiiedia are a ? s o  
exarni ned e 

The r e p o r t  c l a s s i f i e s  t h e  

F i  n d i  ngs/@oinments: 

(1) The Committee r e p o r t  i s  conceptual i n  na tu re  b u t  asce r ta ins  t h a t  
s i y n i f i c m t  research needs t o  be accomplished i n  t he  area o f  ea r th -  
quake p r e d i c t i o n  and t h e  consequent e f f e c t s  on i n d i v i d u a l s ,  o rgan i -  
z a t i o n s  i n c l u d i n g  businesses and government, and For t h e  a n a l y s i s  o f  
legal  and p o l i c y  issues, 

K i e l c o l t ,  J. and J .  Nigg. 1982. " M o b i l i t y  and Percept ions  o f  a 
Hazardous Envi ronment ,'I l-.*.______ll.-- Envi ronment and Behavior  14: 131-154. 

Using a soc io -eco log i ca l  tiiodel as a bas is  f o r  ana lys is ,  t h i s  s tudy 
examines m o b i l i t y  dec i s ions  o f  persons l i v i n g  i n  areas sub jec t  t o  
earthquake hazards. Face-to-face surveys o f  1,450 r e s i d e n t s  were 
conducted d u r i n g  a three-month p e r i o d  f rom January t o  March, 1977, i n  
t h e  Los Angeles County area t o  determine t h e  level o f  awareness, 
percept ion ,  a t t i t u d e s  and knowl edge o f  earthquake th rea t .  Data 
i n d i c a t e s  t h a t  l i f e  c y c l e  f a c t o r s  a r e  more i n f l u e n t i a l  i n  dec i s ions  t o  
iiiove than med ia t i ng  c o g n i t i v e  and behav io ra l  varl 'ables. Ob jec t i ve  
earthquake t h r e a t  and pe rcep t ion  o f  t h r e a t  a re  m i  tior cons ide ra t i ons  i n  
m o b i l i t y  dec is ions .  Va r iab les  most impor tan t  i n  d e c i s i o n  t o  move a re  
a g e  ( s t r o n g e s t  nega t i ve  r e l a t i o n s h i p ) ,  s a t i s f a c t i o n  w i t h  community, 
1 e n g t h  o f  t i i i ie i n  communit.y, whether commuriity i s  perce ived as " rea? 
home9" home ownership and t h e  number o f  groups w i t h  which r e s i d e n t  i s  
a f f i  1 i a t e d ,  Unl i ke knowl edge o f  earthquake psobl ems, knowl edge o f  
env i  ronmental problems was found re71 ateel t o  mobi 1 i t y  . The authors 
suggest one f a c t o r  may be t h a t  no c r i s i s  had been a c t i v a t e d  t o  d i s r u p t  
everyday l i f e .  Model o f  m o b i l i t y  cons ide ra t i ons  given. 



Findings/Comments: 

(1) Cont ra ry  t o  Van Ardsdol  e t  a1 . (1964) f i n d i n g s ,  e c o l o g i c a l  l o c a t i o n  
has l i t t l e  e f f e c t  on p e r c e p t i o n  o f  hazard, No r e l a t i o n s h i p  was 
found t o  e x i s t  between exposure t o  earthquake hazards and m o b i l i t y  
d e c i  s i  ons. 

( 2 )  I n d i v i d u a l  and community c h a r a c t e r i s t i c s  e x e r t  g r e a t e s t  pressure i n  
d e c i s i o n  t o  move ( i . e a 9  l e n g t h  o f  t i m e  i n  community, home ownership 
and number o f  groups t o  which m e  belongs).  

t o  moving when background v a r i a b l e s  a r e  c o n t r o l  led,  
( 3 )  Fear and number o f  earthquake t o p i c s  discussed s i g n i f i c a n t l y  r e l a t e d  

( 4 )  Thus earthquake t h r e a t  and percept ions  o f  t h r e a t  a re  minor  con- 
s i d e r a t i o n s  compared t o  l i f e  c y c l e  v a r i a b l e s  and one’s s o c i a l  and 
economic t i e s  t o  an area i n  e x p l a i n i n g  d e c i s i o n  t o  move. 

M i l e t i ,  D. S.,  J.  R. Hut ton and J.  H. Sorensen. 1981. Earthquake 
P r e d i c t i o n ,  Response and Opt ions f o r  Pub1 i c  Pol i c y .  
I n s t i t u t e  f o r  Behav io ra l  Science, U n i v e r s i t y  o f  Colorado. 

Yuman response t o  earthquake p r e d i  ct l ’ons presents  many problems hoth a t  
t h e  i n d i v i d u a l  and t h e  i n s t i t u t i o n a l  l e v e l s .  T h i s  work reviews and exa- 
mines t h e  t h e  range, causes, p o s s i b l e  dec is ions  and behav io r  e l i c i t e d  by 
such p r e d i c t i o n s ,  and d iscusses t h e  o p t i o n s  f o r  p u b l i c  p o l i c y  t o  op t im jze  
t h e  b e n e f i t s  o f  p r e d i c t i o n  w h i l e  m i n i m i z i n g  s o c i a l  cost .  The h i s t o r y  and 
s t a t u s  of earthquake p r e d i c t i o n  i s  reviewed b r i e f l y  i n c l u d i n g  t h e  most 
v u l n e r a b l e  se ismic areas a long w i t h  t h e  range o f  adjustments.  Because o f  
l a c k  o f  exper ience w i t h  earthquake p r e d i c t i o n s  and, t h e r e f o r e ,  an absence 
o f  e m p i r i c a l  data,  p u b l i c  response remains unpred ic tab le ,  Using a 
s c e n a r i o  approach, s i x  f a c t o r s  f rom t h e  da ta  appear t o  e x p l a i n  hypothe- 
t i c a l  response p a t t e r n s :  image o f  damagep exposure t o  r i s k  e i t h e r  
th rough insurance coverage o r  o t h e r  p r e p a r a t i o n s  t o  decrease v u l n e r a h i -  
l i t y ,  access t o  in fo rmat ion ,  commitment t o  area and resources a v a i l a b l e .  

Roulder, Colorado: 

Find-ings/Comrnents: 

(1) Image o f  damage i s  p o s i t i v e l y  and d i r e c t l y  r e l a t e d  t o  most e a r t h -  
quake p r e d i c t i o n  response f o r  ho th  f a m i  l i e s  and o r g a n i z a t i o n s  f o r  
b o t h  vu1 nerab i  1 i t y  reduct  i o n  and emergency preparedness, f o r  re1 oca- 
t i on * reduc t  i on and r e a l  1 ocat  i on s t  r a t e g i  es - 

( 2 )  Evidence conf i rms t h a t  h o l d i n g  earthquake insurance may reduce r i s k  
b u t  c o n s t r a i n  o t h e r  preparedness measures (pg. 105). 
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. Nigg, J. M. 1982. I8Awareness and Behavior: Pub l i c  Response t o  
P r e d i c t i o n  Awareness,'' pp. 71-96 i n  Perspect ives on Increas ing Hazard 
Awareness, T. F. Saarinen (ed,), Boulder, Colorado: I n s t i t u t e  o f  
Behavioral  Science, The U n i v e r s i t y  of Colorado. 

Earthquake Threat i n  Southern C a l i f o r n i a ,  1980) descr ibes the  r e l a t i o n -  
sh ips  between earthquake p r e d i c t i o n s  t h a t  South Ca? i f o r n i a n s  remembered 
and t h e  importance a t t r i b u t e d  t o  preparedness ac t i ons  taken by themselves 
o r  by t h e i r  community. I n  two years of study (Jan.  1977 - Dec. 1978), 
f i v e  sets  of i n t e r v i e w s  were c o l l e c t e d  us ing  a random sample o f  Los 
Angeles county res idents .  Comparisons o f  responses t o  t h e  same quest ions 
over  t ime i n d i c a t e d  t h a t  t h e r e  was a d e c l i n e  i n  awareness, e s p e c i a l l y  e f  
p s e u d o s c i e n t i f i c  p r e d i c t i o n  category. However, t h r e e  out o f  f i v e  persons 
remembered Palmdale up1 i f t  throughout t h e  two years. Announcements a t t r i  
buted t o  s c i e n t i f i c  sources were considered more c red ib le .  
d i d  not  c o n s t i t u t e  a s a l i e n t  concern du r ing  t h e  study period, 
appeared t o  be i nc reas ing  u n c e r t a i n t y  and a d e c l i n e  i n  t h e  b e l i e f  t h a t  
an impending damaging quake would occur. 
i n t e r e s t  i n  earthquake matters.  However, i n  r e l a t i o n s h i p  t o  prepared- 
ness t h e  author  f i n d s  a s t a t e  o f  "susta ined a l e r t . "  No d e c l i n e  i n  per- 
sonal preparedness o r  support f o r  governmental p l  anning measures, 
especia l  l y  f o r  hazard reduct ion,  was noted throughout study. 

F i  nd i  ngs : 

Earthquakes 
There 

F ind ings suggest a l o s s  o f  

The frequency of warning announcements remembered dec l i ned  over t h e  
two-year period, 

There was d e c l i n e  both i n  t h e  numbers of d e s t r u c t i v e  quakes respon- 
dents had heard about and i n  t h e  o v e r a l l  number o f  warnings they 
took se r ious l y .  

A reduced number o f  persons expected a damaging quake w i t h i n  a year, 

There was decrease i n  both expressed fear and i n  t h e  sa l i ence  o f  
earthquake events. 

Although t h e  number o f  those who heard and took s e r i o u s l y  forecasts,  
t hose  who d i d  take  t h e  forecasts s e r i o u s l y  be l i eved  t h a t  government 
should a c t i v e l y  take a d d i t i o n a l  preparedness measures. 

Those people who had g rea te r  knowledge o f  t h e  u p l i f t ,  who bel ieved 
.s't a precursor  t o  a quake and who thought damage might occur i n  
t h e i r  area were most suppor t ive of a d d i t i o n a l  government prepared- 
ness ac t i ons  being taken (60% o f  t h e  sample were i n  t h i s  category).  

Although a lapse o f  a c t i v e  i n t e r e s t  occurred, no s i m i l a r  d e c l i n e  i n  
personal preparedness or i n support f o r  a d d i t i o n a l  governmental pre- 
paredness p lann ing  was noted. 
a bas i s  f o r  community Preparedness programs,) 

(Aythor  notes t h a t  t h i s  may be used as 
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Panel an t h e  Publ i c  Pol i c y  Imp1 i c a t i o n s  o f  Earthquake P r e d i c t i o n .  1975. 
Earthquake P r e d i c t i o n  --- and- P u b l  i c  P o l i c x .  Washington, D.C.: Nat iona l  
Academy o f  Sc i ences . 
This  r e p o r t  synthes izes t h e  prev ious  research deal i ng w i t h  response t o  
earthquake p r e d i c t i o n  and makes s p e c i f i c  recommendations f o r  f u r t h e r  
research regard ing  t h e  " s o c i a l  cha l lenge o f  earthquake p r e d i c t i o n . "  The 
r e p o r t  exami nes the consequences of earthquakes and m r t h q u a k e  p r e d i  c- 
t i o n s  i n c l u d i n g  the issuance o f  warnings and p r e d i c t i o n s ,  t h e  p o s s i b l e  
economic and l e g a l  aspects emanating f rom p r e d i c t i o n s ,  the problem o f  
e q u i t y  and t h e  po l  i t i  c a l  i i i i p l  i c a t i o n s  o f  earthquake predi c t  i on i n c l  u d i  ng 
c o n f r o n t a t i o n s  between o f f i c i a l s  and t h e  media. Earthquake p r e d i c t i o n  
i s  d i v i d e d  i n t s  f o u r  main phases: (1) t h e  re lease o f  p r e d i c t i o n s ,  and 
t h e  issuance o f  warnings, ( 2 )  p o s s i b l e  hazard-seduct ion measures, 
( 3 )  measures t o  reduce pos t -d i  s a s t e r  tasks  o f  rescue and rehabi 1 i t a t i o n  
more e f f e c t i v e l y  g iven  advance warning and ( 4 )  s teps  t o  reduce counter-  
p r o d u c t i v e  e f f e c t s  regard ing  t h e  economic and s o c i a l  aspects o f  community 
l i f e ,  The r e p o r t  nates t h a t  t h e  d i s t i n c t i o n  between a warning and a p re -  
d i c t i o n  i s  o c c a s i o n a l l y  m i s i n t e r p r e t e d  by t h e  p u b l i c ,  
quent occurrence o f  earthquakes and t h e  absence o f  env i  runmental cues 
c r e a t e  unique prablems i n  d e v i s i n g  s u i t a b l e  measures f o r  hazard m i t i g a -  
t i o n  programs. Massive o r  general evacuat ion o f  p o p u l a t f a n  i s  se1d~1-11 
advocated b u t  se l  ecti ve evacuat i  on i n speci  f i c 1 oca t  i ons a t  r i  sk because 
o f  dams, p o s s i b l e  f i r e s  o r  exp los ions  oi- i n  t h e  p r o x i m i t y  o f  unsafe 
s t r u c t u r e s  i s  f e a s i b l e .  The r e p o r t  notes t h e  need f o r  f e d e r a l  g u i d e l i n e s  
i n  e s t a b l i s h i n g  c r i t e r i a  f o r  earthquake p r e d i c t i o n .  
may be hampered by the responses o f  t h e  p r i v a t e  s e c t o r  o f  business, t h e  
l a c k  o f  l e g i s l a t i s n  o r  laws t o  i n c l u d e  such measures and lor  t h e  l a c k  of 
p o l i t i c a l  s t a b i l i t y  i n  l o c a l  o f f i c e s ,  The second main conc lus ion  i s  t h a t  
t h e  p o s s i b i l i t i e s  f o r  sav ing  l i v e s  i s  much g r e a t e r  than t h a t  o f  reducing 
p r o p e r t y  losses. The r e p o r t  a l s o  concludes t h a t  t h e  p o s s i b i l i t y  o f  
e f f e c t i v e  response i s  enhanced when a communfty has en tab l  i shed a long- 
Lerirt p o l  i c y  tnward earthquake p r e d i c t i o n  supported through a c t i v e  econo- 
mic  measures and p o l i t i c a l  c o o r d i n a t i o n  and c o n t i n u i t y .  Al though 
earthquake p r e p a r a t i o n s  have been concentrated i n  t h e  western s t a t e s  t h e  
p o s s i b i l i t y  o f  d isas terous  earthquake i n  t h e  East  and Midwest should a l s o  
be considered e s p e c i a l l y  i n  new b u i l d i n g  c o n s t r u c t i o n  and i n  l a n d  manage- 
ment. 

A l s o  t h e  i n f r e -  

S p e c i f i c  s t r a t e g i e s  

F i  nd i  ngs/Comments: 

(1) The r e p o r t  concludes t h a t  peaple have d i f f i c u l t y  i n t e r p r e t i n g  earth- 
quake p r e d i c t i o n s  and t h e r e f o r e  responding. t o  p r e d i c t i o n s  and 
wa r n  i n y s e 

( 2 )  P u b l i c  i n i t i g a t i o n  measures must deal  w i t h  t h e  economic and l e g a l  
consequenres as well as t h e  problerii of e q u i t y  and p o l i t i c a l  i rnp l ica-  
t i  ons i n c l  u b i  ng c o n f r o n t a t i o n s  between medi a and o f f i c i  a1 s e 

( 3 )  Evacuat ion o f  s p e c i f i c  p o p u l a t i o n s  a t  r i s k  r a t h e r  than a general 
evacuat ion i s  advocated. 
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( 4 )  Con t inu ing  p repara t i ons  by  coinmunities i n  land management and 
rep1 acement o f  unsafe s t r u c t u r e s  i n  terms o f  long- te rm pol  i c i e s  a r e  
suggested as t h e  t h e  most f e a s i b l e  measures t o  ensure r e d u c t i o n  o f  
hazards. Federal guide1 ines  t o  e s t a b l i s h  c r i t e r i a  f o r  earthquake 
m i t i g a t i o n  are  needed t o  ensure c o o r d i n a t i o n  and c o n t i n u i t y ,  

Turner, R. H., ,la M e  Nigg ,  D, H. Par and B. S .  Young. 1979, Earthquake 
Threat :  The Human Response i n  Southern C a l i f o r n i a .  Los Angeles, 
Gal i f o r n i a :  I n s t i t u t e  f o r  Soc ia l  Science Research, I J n i v e r s i t y  o f  
C a l i f o r n i a ,  Los Angeles. 

Th is  r e p o r t  concerns t h e  e x t e n t  o f  awareness and a p p r e c i a t i o n  of  an 
earthquake p recu rso r  t h e  Palmdal e R u l  ge ( o r  Southern Cal i f o r n i a  Up1 f f t )  
and o t h e r  f o r e c a s t s  had on southern C a l i f o r n i a  r e s i d e n t s  a c t i o n s  t o  take  
p recau t iona ry  measures. From a survey o f  '1,450 a d u l t  Los Angeles County 
r e s i d e n t s ,  conducted i n  1977, and f o u r  subsequent te lephone surveys taken 
a t  5-6 month i n t e r v a l s  t h e r e a f t e r ,  da ta  was c o l l e c t e d  t o  d e t e c t  changes 
.in ~ E S ~ Q ~ S ~ S  t o  earthquake t h r e a t .  Neighborhoods t h a t  had s u f f e r e d  
damage QP evacuat ion  f o l l o w i n g  a 4.5 magn i tu te  earthquake on New Y e a r e s  
Day, 197g, were a l s o  s tud ied .  I n te rv iews  were a l s o  conducted i n  neigh- 
b o r h o ~ d s  t h a t  had s u f f e r e d  damage i n  t h e  1974. San Fernando - Sylmar 
earthquake and i n  p redominant ly  m i n o r i t y  d i s t r i c t s  t o  a l i o  
comparisons o f  those persons w i t h  recen t  earthquake exper ience and w i t h  
those r e s i d e n t s  o f  m i n o r i t y  o r  e t h n i c  s ta tus .  Qesidents were asked about 
t h e i r  awareness and ser iousness of  earthquake p r e d i c t i o n s ,  how concerned 
they  f e l t  rega rd ing  t h e  hazard, whether t h e y  f e l t  in formed and where they  
ob ta ined i n f o r m a t i o n  ahout earthquakes. Residents were a1 so asked i f  
t h e y  f e l t  a c t i o n  was warranted on government's p a r t  and how nuch F a i t h  
t h e y  p laced i n  b o t h  s c i e n t i f i c  and n o n - s c i e n t i f i c  p r e d i c t i o n s ,  Survey 
i ns t rumen t  inc luded.  

Findings/Comments: 

Awareness o f  Up? i f t  and p o s s i b l e  s i g n i f i c a n c e  increases  f a r  owner- 
occupied households, w i t h  age up i n n t i l  50 yea rs ,  w i t h  educat iona l  
a t ta inmen t  as r e l a t e d  t o  c o l l e g e  graduates, f o r  more males than 
females, f ~ r  Anglos as compared t o  Blacks and Mex-Americans, i n  
areas o f  most v u l n e r a b l e  b u i l d i n g s ,  t o  e x t e n t  of community a t tach -  
ment and t o  households w i t h  g r e a t e r  f a m i l y  income bu t  n o t  t o  house- 
ho lds  w i t h  c h i l d r e n .  

Awareness i s  n o t  conver ted  t o  more ex tens i ve  p repara t i ons  f o r  ea r th -  
quakes f o r  people over  50, among co l  l ege  graduates, among %hose t h a t  
f e a r  earthquakes I n t e n s e l y  o r  f o r  people l q v i n g  i n  most vu lne rab le  
housing. I n  general however, t h e  more aware o f  &be Up1 i f t  t h e  more 
prepared, a l though l ess  aware households w i t h  minor  c h i l d r e n  a re  
more prepared 
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88.5% o f  respondents rece ived i nformat ion  on earthquakes f rom 'TV 
news media, 76.7% f rom newspapers, 70.9% from radio,  48.8% f rom 
movies b u t  o n l y  3.8% f rom organ iza t ions ,  "People" source d i s t i n c t l y  
assoc ia ted  w i t h  rumor so riiedia found more e f f e c t i v e  than word o f  
mouth d isseminat ion.  

Most households unprepared f o r  earthquakes and t h e  prospect o f  
earthquakes s t i m u l a t e d  re1 a t i v e l y  1 i tt l  e prepara t ion .  About one- 
h a l f  o f  600 households have i n s t r u c t e d  c h i l d r e n  about what t o  do i n  
an earthquake b u t  o n l y  one- four th  have devel sped f a m i l y  emergency 
p lans  and only o n e - f i f t h  have p lans  f o r  g e t t i n g  family t o g e t h e r  
a f t e r  earthquake. 

S c i e n t i f i c a l l y  based p r e d i c t i o n s  are  considered more s e r i o u s l y  than 
o t h e r  f o r e c a s t s  b u t  tr i ist  i n  s c i e n t i f i c  community does n o t  extend t o  
moral or e t h i c a l  issues, 

F i  n d i  ngs i n d i  c a t e  know1 edge o f  p h y s i c a l  frameworks o f  earthquakes 
a r e  "contaminated" by i n d i v i d u a l  magical and m o r a l i s t i c  beliefs. 

Turner, R. H. 1983. "Wai t ing  f o r  D isas ter :  Changing React ions t o  
Earthquake Forecasts  i n  Southern Cal i fo rn ia , "  __ll.l_-____. I n t e r n a t i o n a l  Journal  o f  
Mass Emergencies and D i s a s t e r s  l ( 2 )  : 301-334. 

T h i s  a r t i c l e  analyzes t h e  changes i n  response over  a p e r i o d  o f  t h r e e  
years  i n  t h e  Los Angeles County t o  severa l  p r e d i c t i o n s  g iven i n  1976 f o r  
an imminent g r e a t  and d e s t r u c t i v e  earthquake. I n t e r v i e w s  w i t h  f i v e  waves 
of  a d u l t  county r e s i d e n t s  over a p e r i o d  o f  two years,  Fol lowed by a s i x t h  
wave immediate ly  f o l l o w i n g  a moderate b u t  nondest ruc t ive  quake prov ided 
da ta  t o  measure change and s t a b i l i t y  o f  response t o  earthquake t h r e a t ,  
Hypothesized negat ive  e f f e c t s  o f  an extended p e r i o d  o f  w a i t i n g  i n c l u d e  
(1) a d e c l i n i n g  sense o f  urgency and v i g i l a n c e ,  ( 2 )  d i s i l l u s i o n m e n t  and 
d i s b e l i e f ,  ( 3 )  accumulat ing a n x i e t y  and defens ive  d e n i a l  o f  danger, and 
( 4 )  resentment and scapegoating, Hypothesizt?d p o s i t i v e  e f f e c t s  i n c l u d e  
( 5 )  f a m i l i a r i z a t i o n ,  a p p r e c i a t i o n  and s e n s i t i z a t i o n ,  and ( 6 )  t h e  symbol ic 
and a c t i v e  rehearsal  o f  responses. Measures o f  fear ,  imminent expec- 
t a t i o n  o f  a da ag ing  quake, household preparedness, cov f idence i n  scien- 
t i f i c  earthquake p r ~ d i c t i o n  c a p a b i l i t y ,  susp ic ion  t h a t  i n f o r m a t i o n  &as 
b e i n g  w i thhe ld ,  a t t i t u d e s  toward t h e  re lease o f  u n c e r t a i n  p r e d i c t i o n s ,  
the  focus on s c i e n t i f i c  versus u n s c i e n t i f i c  forecasts  and t he  p r e f e r r e d  
source o f  i n f o r m a t i o n  tend t o  d i s c o n f i r m  t h e  hypotheses regard ing  t h e  
negat ive  e f f e c t s  o f  d i s i l l u s i o n m e n t ,  d e n i a l  and scapegoat ing and t o  pro- 

eak suppor t  f a r  t h e  p o s i t i v e  h y p r t h e s i s  regard ing  rehearsal  
response, 
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Findings/Comments: 

A7 though lesson ing  o f  media a t t e n t i o n ,  laiforma? d i scuss ion  and 
awareness and sense of urgency rega rd ing  earthquake t h r e a t  dec l ined,  
a mare d i  s c r i m i  n a t i  ng p a t t e r n  of awareness was noted i n  s e l e c t i o n  
and a p p r e c i a t i o n  toward earthquake news ( i nc reased  r e a l  ism). 

Support f o r  enforcement of b u i  1 d ing  codes and improvement o f  com- 
mun ica t ions  concerning earthquake p r e d i c t i o n  remained unchanged. 

A s l i g h t  though n o t  s i g n i f i c a n t  s t a t i s t i c a l  i nc rease  i n  f a t a l i s t i c  
a t t i t u d e s  was no ted  b u t  o v e r a l l  t h e  l e v e l  o f  f a t a l i s m  remained 
s tab le .  

Increased f a i t h  i n  earthquake p r e d i c t i o n  was no t  matched by 
i nc reased  conf idence t h a t  t h e  e f f e c t s  o f  d i s a s t r o u s  quakes can be 
c a n t r o l 1  ed. 

R e a l i z a t i o n  t h a t  some groups a t  g r e a t e r  r i s k  increased s l i g h t l y  b u t  
fewer groups mentioned as be ing  a t  r i s k  ( d e c l i n e  i n  e l d e r l y  and 
d i s a b l e d  ca tegor ies  a r  r e s i d e n t s  of unsafe s t r u c t u r e s  noted) e 

N e i t h e r  t h e  d i s i l l u s i o n m e n t  assoc ia ted  w i t h  " c r y i n g  wo 
defensive den ia l  assoc ia ted  w i t h  accumulat ing anx ie ty ,  
g o a t i n g  o f  s c i e n t i s t s  and p u b l i c  o f f i c i a l s  occur red  on 
bas is .  

R e l a t i v e  s t a b i l i t y  of response was noted o v e r a l l  r ega r  

f," t h e  
nor  scape- 
a widespread 

i n g  fore-  
cas ts ,  f a t a l  ism, conf idence i n  u l t i m a t e  eerthquake p r e d i c t i o n  
achievement, susp ic ion  rega rd ing  t h e  w i t h h o l d i n g  o f  i n fo rma t ion ,  
con t inued  d e s i r e  for news about earthquake t o p i c s ,  and t h e  tendency 
t o  i n t e r p r e t  sma l le r  quakes and o t h e r  events  as c lues  t o  imminence 
o f  d e s t r u c t i v e  earthquake. 
earthquake concern a f t e r  i n i t i a l  drop remained r e l a t i v e l y  unchanged 
a1 so. 

Continuance of t h e  low s a l i e n c e  o f  

Changes d i d  occur i n  t h e  number and q u a l i t y  o f  announcements remem- 
bered and i n  t h e  sense o f  u n c e r t a i n t y  rega rd ing  t h e  l i k e l i h o o d  o f  an 
e a r l y  earthquake. The number o f  people doubt ing  t h e  f e a s i b i l i t y  o f  
re1 eas ing  u n c e r t a i n  p r e d i c t i o n s  inc reased as we1 1 as those con- 
s i d e r i n g  an earthquake an abnormal event. 

People looked more s t r o n g l y  toward government f o r  r e d u c t i o n  o f  
p r o b l  ems regard ing  endangered groups, 
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FLOODS 

C l i f f o r d ,  R. A. 1956. "The Rio  Grande Flood:  A Comparative Study o f  
Boi-der Communities," N a t i o n a l  Research D i  saster Study No. 17, 
Mashington, D.C. : N a t i o n a l  Academy o f  Science. 

Between June 27 and 30, 1954, t h e  R io  Grande R i v e r  f looded both  U.S. and 
Mexican border  coixmunities. The researchers s1se6 t he  o p p o r t m i t y  t a  
compare the  r e a c t i o n s  o f  formal and inforr i ial  groups o f  t w ~  d i f f e r e n t  
c u l t u r a l  and s o c i a l  systems t o  t h e  same went from a s o c i o l o g i c a l  
pe rspec t i ve  us ing  t h e  " f a m i l  i s t i c  Gerneinschaftii and ' ' con t rac tua l  i s t i c  
Gesell schaf t ' l  cons t ruc ts .  The r e p o r t  descr ibes  d i f f e r e n c e s  between the  
communities o f  P iedres  Negras, Mexico, and Eaqle Pass, Texas, i n  types 

rn ings ,  communication, hazard be? i e f ,  t h e  o p e r a t i o n  o f  formal and 
ma l  groups, o rgancza t iona l  i n t e r a c t i o n ,  means o f  evacuat ion,  t h e  use 

o f  k i n  and f r i e n d s h i p  t i e s  and in t h e  r e h a b i l i t a t i v e  e f f o r t s .  Dur ing 
evacuat ion some fo rce  was used bo th  by t h e  Mexican army and f a m i l i e s  t o  
remove those un i l l i n g  t o  leave.  N e a r l y  one h a l f  o f  r e s i d e n t s  i n  each 
c i t y  had r e l a t i v e s  i n  the o t h e r  c i t y  which l e d  t o  the l ower ing  o f  border  
r e s t r i c t i o n s  d u r i n g  and immediate ly  f s l l  owing the  emergency hu t  n o t  t o  
t h e  o f f i c i a l  acceptance o f  a i d  by Mexican a u t h o r i t i e s .  The s tudy notes 
t h e  "degree and n a t u r e  o f  infori i ial  bonds across t h e  border ,  and t h e  d i f -  
f e r e n t i a t i o n  i n  s t r u c t u r e  and func t ions  o f  formal o rgan iza t i ons  o f  t h e  
two communities" (p. 137) .  Sources o f  da ta  i n c l u d e  systemat ic  i n te rv iews  
o f  res iden ts  i n  areas ha rdes t  h i t  by f l o o d ,  i n t e r v i e w s  o f  organ iza t i ona l  
members, p a r t i c i p a n t  o b s e r v a t i o n  and a n a l y s i s  o f  f i l e s  o f  organ iza t i ons  
and agencies invo lved.  

F i  nb i rigs/ Commen t s : 

(1) Pers i s tence  o f  normal soc ia l  p a t t e r n s  i n c l u d i n g  i i ra jo r  va lues 
o f  system r e s i s t  d i s t u r b a n c e  i n  emergency s i t u a t i o n .  The s tudy 
suppor ts  t h e  p o s i t i o n  t h a t  values such as honor and respect ,  
e f f i c i e n c y ,  s c i e n t i f i c  accuracy and o b j e c t i v i t y  a re  impor tan t  
i n  d i s a s t e r s  i f  they  a r e  impor tan t  i n  t he  normal social  s i t u a t i o n s  
o f  community. 

( 2 )  In communities c h a r a c t e r i z e d  by emphasis on farni l  i s t i c ,  t r a d i t i o n a l  
and personal i s t i c  o r i e n t a t i o n s  (such as P iedras  Negras) t h e r e  will 
be extreme r e s i s t a n c e  t o  i n t e r f a m i l y  a i d  wbich r e l i e s  on f r i e n d s h i p  
o r  ne ighbor l i ness  w i t h  t h e  r e s u l t a n t  a l a c k  o f  c o o r d i n a t i o n  i n  
a c t i v i t i e s .  

( 3 )  Ser ious problems t h a t  occurred i n  s o c i a l  r e l a t i o n s  were predomi- 
n a n t l y  on t h e  fo rmal  l e v e l .  
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Cochrane, H . ,  E. Grun t fes t ,  M. Stokes, H. Burgess, G. Burgess and 
L e  Steinback. 1979. "F lash  F lood on t h e  B i g  Thompson:. A Case Study," 
Denver, Colorado: Western Governors' Pol i c y  O f f i c e  f o r  Pol i c y  Research. 

Th is  case s tudy  o f  t h e  J u l y  31, 1976, f l a s h  f l o o d  i n  t h e  25-mi le l o n g  B i g  
Thompson Canyon i n  Colorado desc r ibes  t h e  event and t h e  l osses  i n c l u d i n g  
an es t ima te  o f  t h e  secondary commercial losses. Also discussed a r e  
o p t i o n s  f o r  m i t i g a t i o n  o f  f u t u r e  f l o o d  losses ,  improvements t o  t h e  f l o o d  
warning systems, t h e  search and rescue opera t i ons  f rom an o r g a n i z a t i o n a l  
s tandpo in t ,  and t h e  problems i n  recovery  e s p e c i a l l y  f rom t h e  v i c t i m ' s  
ou t l ook  rega rd ing  i ssues  o f  communication and i n f o r m a t i o n .  Conclusions 
suggest f l o o d  insurance i s  t h e  key t o  any program of l o s s  r e d u c t i o n  b u t  
t h a t  sa les  o f  t h e  insurance must be mandated by some i n s t i t u t i o n  o r  
agency t o  be e f f e c t i v e .  Since l o c a l  l eaders  l a c k  exper ience i n  ac tua l  
d i s a s t e r s ,  t h e  suggest ion  i s  made t h a t  a s t a t e  o r  r e g i o n a l  c l e a r i n g  house 
be e s t a b l i s h e d  as w e l l  as an advocacy p o s i t i o n  adopted f o r  d i s a s t e r  v i c -  
t ims e 

F i  n d i  ngs/Comments : 

Expected secondary losses  d i d  n o t  occur because t h e  p r o d u c t i v e  base 
o f  t h e  economy was n o t  shaken, t h e r e  was a massive i n f l u x  o f  govern- 
ment, e s p e c i a l l y  f e d e r a l  a id ,  and t o u r i s m  q u i c k l y  rebounded. 

S t r u c t u r a l  measures were e i t h e r  economical ly, p o l i t i c a l l y  o r  
env i  ronmental 'ily n o t  f e a s i b l e .  

M i t i g a t i o n  thus  depended on n o n - s t r u c t u r a l  measures i n c l u d i n g  t h e  
u s e  o f  f e d e r a l  f lood  i nsurance and c i t i z e n  awareness' programs. 

The f l o o d  warning system was inadequate i n  t h e  B i g  Thompson Canyon 
because o f  (1) t h e  'lack o f  d e t e c t i o n  devices and l a c k  o f  env i ron -  
mental cues t o  p r e d i c t  f l  oodi ng, ( 2 )  i n s u f f  i c i e n t  o r  even dangerous 
warnings, problems of t e r r a i n  and t h e  wide d i s p e r s a l  o f  p o p u l a t i o n  
and ( 3 )  t h e  f a i l u r e  t o  respond o r  t o  t a k e  a p p r o p r i a t e  a c t i o n s  f o r  
one 's  s a f e t y ,  such as evacuat ing  area by c l i m b i n g  canyon walls. 

Lack o f  l o c a l  exper ience i n  d e a l i n g  w i t h  d i s a s t e r s  i s  t h e  l a r g e s t  
problem o f  l o c a l  l eaders  i n  t h e  p o s t - d i s a s t e r  per iod .  

F lood insurance appears t o  be key t o  any program o f  f l o o d  r e d u c t i o n  
b u t  must be mandated f o r  maximum e f fec t i veness .  
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Danmig, E, R., P. W. Thayer, and L. R .  Galanter.  1958. "The E f f e c t s  o f  
a Threaten ing  Rumor on a D i  s a s t e r - S t r i c k e n  Communi ty.'j 
#lo ,  D i s a s t e r  Research Group. Washington: Na t iona l  Academy o f  Sciences. 

D i s a s t e r  Study 

One q u a r t e r  o f  t h e  p o p u l a t i o n  o f  P o r t  J e r v i s ,  N.Y., evacuated t h e  c i t y  
when a f a l s e  rumor c i r c u l a t e d  t h a t  an upstream dam had f a i l e d  on 
August 19, 1955. This  s tudy  by a team of psycho log is t s  i n v e s t i g a t e s  both 
t h e  o f f i c i a l  and u n o f f i c i a l  r e a c t i o n s  t o  t h e  rumor and attempts t o  
e s t a b l i s h  t h e  communication p a t t e r n s  t h a t  merged,  A recen t  i nunda t ion  
o f  f l o o d  waters coupled w i t h  t h e  long-s tand ing  dam t h r e a t  appeared t o  
s e n s i t i z e  t h e  p o p u l a t i o n  t o  t h e  t h r e a t  such t h a t  many persons evacuated 
w i t h o u t  v e r i f i c a t i o n  o f  t h e  dam f a i l u r e .  
have rece ived  t h e  rumor which was i n i t i a t e d  by an apparent s t ranger  b u t  
supported by a t  l e a s t  one f i r e  t r u c k  opera to r  through t h e  sounding o f  a 
s i r e n .  
f l e e i n g  also. No people w i t h  o f f i c i a l  d u t i e s  abandoned t h e i r  pos ts  
d u r i n g  t h e  p e r i o d  o f  v e r i f i c a t i o n  and no panic was ev ident .  
which 'does no t  imp1 i c i  t l y  or expl  i c i t y  i nvol  ve geographic p r o x i m i t y  t o  
t h e  r i v e r  was found impor tan t ,  
hypothes is  t h a t  people were more l i k e l y  t o  evacuate g iven o f f i c i a l  sources 
of  i n f o r m a t i o n  as compared t o  o t h e r  sources o f  i n fo rma t ion ,  
found an apparent f i t  o f  t h e  da ta  i n  post  hoc a n a l y s i s  t o  a game 
t heore t  i c a l  model suggest i ng t h a t  r e s i d e n t s  used a predef  i ned behavi or 
model t h a t  was r a t i o n a l  and homogenous. Authors suggest behavior can be 
p red ic ted .  The survey i ns t rumen t  i s  appended as w e l l  as t h e  coding 
procedures and o t h e r  methodology p e r t i n e n t  t o  t h e  study. 

Only people a t  home appeared t o  

one f l e d  a lone and those t h a t  d i d  f l e e  repo r ted  seeing o the rs  

No v a r i a b l e  

The s tudy  f i n d s  no b a s i s  t o  support  the 

The authors  

Findings/Comments: 

(1) No support  f o r  t h e  hypothes is  t h a t  people a re  mare l i k e l y  t o  b e l i e v e  
and a c t  upon t h r e a t e n i n g  r e p o r t s  if they come from o f f i c i a l  sources 
( p g .  55). Messages from o f f i c i a l  sources c a r r i e d  no more weight, 
behav io ra l  ly, t han  messages from other sources (gg. 70). 

(2) No r e l a t i o n s h i p  was found between educat ion  and age w j t h  e i t h e r  t h e  
source o f  at tempted c o n f i r m a t i o n  or t h e  l i k e l i h o o d  o f  seeking con- 
f i r m a t i o n  rega rd ing  t h r e a t .  

Previous evacuat ion  exper ience and p lace  o f  res idence were the on ly  
v a r i a b l e s  r e l a t e d  t o  evacuation. Authors group these under one 
heading, "geographical  p r o x i m i t y  t o  th rea t , "  

( 3 )  

( 4 )  D i f f e r e n c e s  i n  conten t  and source o f  t h r e a t  messages had no measur- 
a b l e  e f f e c t  on people who heard them ( p g .  70). Advice t o  evacuate 
was comple te ly  u n c o r r e l a t e d  w i t h  evacuat ion,  bo th  w i t h i n  and between 
t h e  p r e v i o u s l y  f l ooded  and non-f looded areas of t h e  c i t y  (pg. 70). 

d i a  was found e f f e c t i v e  i n  calming and i n f o r m i n g  popu la t ion .  



21 

(6)  Authors concluded t h a t  (1) educat iona l  programs t o  acqua in t  
r e s i d e n t s  w i t h  p o t e n t i a l  problems as w e l l  as f o r  a c t i o n s  f o r  
s u r v i v a l ,  and (2 )  prompt r e d u c t i o n  o f  ambigu i ty  rega rd ing  t h e  range 
o f  d e s t r u c t i o n  w h i l e  a d i s a s t e r  i s  i n  progress i s  needed t o  he lp  
people make a p p r o p r i a t e  dec i s ions  rega rd ing  a d i s a s t e r  s i t u a t i o n .  

Drabek, T. E, 1969. "Soc ia l  Processes i n  D isas te r :  Fami ly  Evacuation," 
Soci a1 Problems 16 (Mi n t e r )  : 336-349. 

Using a symbolic-interactionsist perspec t i ve  t h i s  a r t i c l e  examines t h e  
responses o f  278 f a m i l i e s  evacuated from t h e i r  homes p r i o r  t o  a 
d i s a s t e r o u s  flood i n  Denver, Colorado, June 16, 1965, Data froin i n t e r -  
views i n d i c a t e d  t h a t  f a m i l i e s  ac ted  as u n i t s .  A s e r i e s  o f  i n t e r r e l a t e d  
b u t  q u a l i t a t i v e l y  d i s t i n c t  processes occurred rega rd ing  t h e  warning, con- 
f i r m a t i o n  and eventual  evacuat ion  behavior.  S p e c i f i c  evacuat ion  behav io r  
f o l l o w e d  f o u r  general  p a t t e r n s  r e l a t e d  t o  t h e  mode o f  con f i rma t ion :  
(1) evacuat ion  by d e f a u l t ;  (2 )  evacuat ion  by i n v i t a t i o n ;  (3 )  evacuat ion  
by compromise; and (4 )  evacuat ion  by decis ion,  Processes o f  c o n f i r m a t i o n  
a l s o  fo l l owed  f o u r  p a t t e r n s :  (1) appeal t o  a u t h o r i t y  (9%);  (2) appeal t o  
peer  (43%); ( 3 )  obse rva t i ona l  con f i rma t ion ;  o r  ( 4 )  th rough unintended o r  
1 a t e n t  consequences o f  behav io r  in tended f o r  o t h e r  purposes1 
dec is ion-making model was no t  seen as v a l i d  f o r  c h a r a c t e r i z i n g  t h e  eva- 
c u a t i o n  behavior.  

A s i m p l i s t i c  

f i  n d i  ngs/Comments: 

(1) Processes o f  warning, c o n f i r m a t i o n  and evacuat ion  a re  h i g h l y  
i n t e r r e l a t e d .  

(2)  Four processes o f  evacuat ion  behav io r  r e l a t e d  t o  mode o f  warning and 
c o n f i r m a t i o n  a r e  : (1) evacuat ion  by de fau l t ,  (2 )  evacuat ion  by 
i n v i t a t i o n ,  ( 3 )  evacuat ion  by compromise and ( 4 )  evacuat ion  by 
dec is ion .  

(3 )  The au tho r  suggests t h a t  t h r e a t  i n f o r m a t i o n  should be d i v i d e d  i n t o  
t h r e e  dimensions f o r  ana lys i s :  content ,  mode and source. 

Drabek, T. E. and K. Boggs. 1968. "Fami l i es  i n  D isas te r :  React ions and 
Re la t i ves , "  Journa l  o f  Marr iage and t h e  F a m i l x  30 (August) :  443-451. 

I n  response t o  a massive f l o o d  which s t r u c k  t h e  m e t r o p o l i t a n  area o f  
Denver, Colorado, June 16, 1965, approx imate ly  3,700 f a m i l i e s  were 
evacuated f rom t h e i r  hones. 
these f a m i l i e s  i n d i c a t e d  t h a t  t h e  i n i t i a l  response t o  warnings was marked 

I n t e r v i e w s  w i t h  a random sample o f  278 o f  
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d i s b e l  i e f  rega rd less  o f  warning source. Famil i e s  evacuated as u n i t s ,  and 
da ta  i n d i c a t e d  a s t rong  tendency f o r  them t o  take  refuge i n  t h e  homes o f  
r e l a t i v e s  r a t h e r  than o f f i c i a l  centers ,  The tendency i s  s i g n i f i c a n t l y  
a f f e c t e d  by s o c i a l  c lass .  Data f u r t h e r  suggested t h a t  as i n t e r a c t i o n  

re1  a t i v e  homes would he sea ected as evacuat ion  p o i n t s  increased.  
en re1 ata'ves d u r i n g  t h e  warning p e r i o d  increased t h e  1 i k e l  ihood t h a t  

The f l  osd was sudden, unexpected, and 1 oca1 i zed. FS ve hypotheses 
rega rd ing  t h e  r o l e  o f  r e l a t i v e s  were t e s t e d  and i n d i c a t e d  t h a t  t h e  r o l e  
o f  r e l a t i v e s  i s  h i g h l y  impor tan t  both i n  t h e  warning process and i n  the 
ac tua l  evacuat ion  behavior .  Four o f  t h e  hypotheses were supported. Only 
3-1/2% o f  f a m i l i e s  stayed i n  o f f i c i a l  s h e l t e r s  t h  42% s t a y i n g  a t  t h e  
hollies o f  r e l a t i v e s .  Sole  o f  r e l a t i v e s  d i f f e r e d  accord ing t o  s o c i a l  
c lass ,  by dependent groups ( t h e  ve ry  Y Q U ~ Q  o r  t h e  ve ry  o l d ) ,  and by 
e t h n i c  group, 

F i  nd i ngs/ Commen t s : 

(1) Most f l o o d  evacuees w i l l  take  re fuge  i n  the homes o f  t h e i r  r e l a t i v e s  
r a t h e r  than o f f i c i  a1 she1 ters,  

( 2 )  The lower t h e  s o c i a l  c l a s s  o f  the f a m i l y ,  t h e  g r e a t e r  t h e  tendency 
t o  evacuate t o  homes o f  r e l a t i v e s .  

( 3 )  The o l d e r  t h e  f a m i l y  members, t h e  g r e a t e r  t h e  tendency t o  evacuate 
t o  homes o f  re1 a t i v e s .  

Drabek, T. E, and J .  S, Stephenson 111. 1971. "When D i s a s t e r  St r ikes,"  
Jou rna l  o f  Appl i e d  Soc ia l  Psycho1 ogy l ( 2  1: 187-203. 

T h i s  a r t i c l e  desc r ibes  warning responses o f  278 randomly se lec ted  
f a m i l i e s  h o  evacuated t h e i r  homes p r i o r  t o  a f l ood  i n  Denver, Colorado, 
on June 16, 1965, The f l o o d  was sudden, unexpected, u n f a m i l i a r ,  h i g h l y  
l o c a l i z e d  and t h e  s o c i a l  con tex t  i n  which warnings * r e  rece ived var ied .  
Response p a t t e r n s  h e r e  analyzed f o r  f a m i l i e s  who w r e  geograph ica l l y  
separated a t  t h e  t i m e  t h a t  t h e  i n i t i a l  warnings were received.  
I n t e r v i e w s  revea led  f a m i l i e s  responded as u n i t s ,  n o t  as i s o l a t e d  i n d i v i -  
duals, 
f a m i l i e s  were apar t ,  t h e  immediate concern was l o c a t i n g  o the r  members 
(41% were p h y s i c a l l y  separated a t  t i m e  o f  evacuat ion) .  F a m i l y  responses 
were sha rp l y  assoc ia ted  w i t h  i n i t i a l  warning source and message content .  
Messages f rom a u t h o r i t i e s  were perce ived as "o rde rs  t o  evacuate" - 70% 
rece ived i n i t i a l  warning from a u t h o r i t i e s  - whereas peer and media war- 

t h e  i n i t i a l  r e a c t i o n  was one o f  d i s b e l i e f "  (pg. 194). Four evacuat ion  
processes emerged from t h e  a n a l y s i s :  (1) evacuat ion  by i n v i t a t i o n ,  

O f  those t o g e t h e r  a t  t ime o f  evacuat ion,  92% l e f t  together .  I f  

r e  viewed as d e s c r i p t i v e  sources. "Regardless o f  warning source, 
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( 2 )  ~ ~ a ~ ~ ~ ~ ~ ~ o n  by d e f a u l t ,  ( 3 )  ~ ~ ~ c u ~ t i o n  by compromise and ( 4 )  Eivatu- 
n. 
c a t i o n s  for ~ o ~ m ~ ~ ~ t y  mergency  p l a n n i n g  a r e  noted. 

No r e p o r t s  ~f d iso rgan ized  behav io r  o r  pan ic  were 

F a m i l i e s  respond as u n i t s ,  o t  as i s o l  a t e d  i n d i  v i  dual  s. 

e v ~ c ~ a ~ ~ ~ n  by d e f a u l t ,  evacuat ion  by dec is ion ,  and evacuat ion  by 
conprnmi see 

(2 )  Four types o f  ~ ~ a c u a t ~ ~ n  were noted: Evacuat jon  by i n v i t a t i o n ,  

( 3 )  ~ ~ r ~ i ~ ~  messages by a ~ ~ ~ o ~ i t i e ~  were perce ived  as "o rders  t o  
evacuate" ; warani ngs by medi a were 1 east  e f f e c t i v e  bu t  m s t  w ~ ~ ~ ~ ~ ~ ~ ~ ~ ;  
f a m i l y  and f r i e n d s  t h  ee times as e f f e c t i v e  as media i n  produci  

a p t i v e  behav io r  t a  

e fami  1 i e s  had made my type u 
l y  13% made p lans  f o l l o w i n g  f l u  

f a m i l i e s  (6%) i n d i c a t e d  t h a t  were t h i n k i n g  o f  locstin 
t h a t  routine f e a r s  were s e t  as ide  when the i a rge-sca  

emergency pl ans p r  4 or 

d i s a s t e r  occurred, 

Er ickson, K, T. 1976. Eve ry th ing  i n  I t s  Path, Nlew Vork: Simon and 
SCh~stE!r* 

28, 1972, a t  8:00 a,m., t he  c o l l a p s e  o f  a s l a g  dam i n  t h e  
ek area o f  West V i r g i n i a  destroyed 16 m i n i n g  communities 

l o c a t e d  a long a 17-mi le s t r e t c h  o f  f ~ o ~ ~ d p ~ a ~ n  below t h e  dam. 
5080 o r i g i n a l  r e s  dents, 4000 were l e f t  homeless, E25 d i e d  and between 
7-10 remain iraissi g. ~~~~~~g~ c ~ ~ ~ a n ~  o f f i c i a l s  had monitored t h e  dam 
e a r l i e r ,  no o f f i c  a1 warnings t o  evacuate were given, Residents c l o s  
t o  dam had evacuated ~ ~ l u n t a r i ~ ~  p r i o r  t o  co l lapse.  
depu t ies  d ispatched e a r l i e r  t o  a i d  i n  the event o f  an evacuat ion  were 
dismissed by a m in ing  company o f f i c i a l .  
c l i m b i n g  t h e  h i l l s i d e  o r  moving t o  h i g b e r  ground. 
from legal documents, i n t e r v i e w s ,  m a i l  ques t i onna i res  and communicati 
t o  lawyers from s u r v i v o r s  who had i n s t i t u t e d  a l a w s u i t  aga ins t  the 
mining company. E r i ckssn  no tes  t h e  'words of 142 appear 
u n a l t e r e d  a t  one t ime  or another in t e x t ,  The soc ia l -psycho log ica l  
i m p r i n t s  l e f t  on s u r v i v o r s  o f  tradegy as w e l l  as t h e  c i rcumstances 
l e a d i n g  up t o  t h e  event and d u r i n g  recovery a r e  discussed. 
argues t h a t  t h e  s o c i a l  f a b r i c  o f  t h e  community i n  terms o f  s o c i a l  and 
i n d i v i d u a l  behav io r  p a t t e r n s  was destroyed by t h e  d i s a s t e r .  Ana lys i s  o f  
d i s a s t e r  i n  s o c i  a1 -psycho? ogi  c a l  terms, thus, i s  necessary t o  understand 
t h e  impacts of d i s a s t e r  a t  bo th  community and i n d i v i d u a l  l e v e l s ;  For 

O f  the 

The two s h e r i f f  

Most s u r v i v o r s  evacuated by 
Data was obta ined 

The author 
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e i n d i v i d u a l s ,  recovery  f rom event i s  impossib le  because an e n t i r e  
way o f  l i f e  was dest royed d u r i n g  d i s a s t e r .  

F i  n d i  ngs/Comments : 

(1) No o f f i c i a l  warnings t o  evacuate were g iven a l though company o f f i -  
c i a l s  apparent ly  were aware o f  danger  enough t o  open sluiceway and 
water  behind darn had been noted a t  a c r i t i c a l l y  h i g h  po in t .  

(2 )  Most persons escaped by c l i m b i n g  h i l l s i d e  o r  evacuat ing t o  h i g h e r  
ground. 

F1 ood Loss Reduct ion Associates.  1984. "Technical  Guidance Manual f o r  
Local  F lood Warning and Preparedness P r o g r a m 9 "  New York Sta te :  
Department o f  Envi ronmental Conservation. 

As s t a t e d  i n t h e  o b j e c t i v e s ,  t h i  s t e c h n i c a l  manual p rov ides  general i zed 
guidance on t h e  p l a n n i n g  procedures f o r  assessing f l o o d  warning and pre- 
paredness p lans  w i t h i n  New York State. 
d iscuss ions  o f  f l o o d  warning programs1, c o o r d i n a t i o n  between state,  local  
and p r i v a t e  sectors ,  the use o f  vo lun teers  f o r  improvement o f  l o c a l  f l o o d  
warnings, t h e  c h i e f  elements and p lann ing  o f  preparedness programs and 
s teps  f o r  implementat ion and e v a l u a t i o n  o f  such progsariis. Ana lys is  o f  
areas a t  r i s k  i n c l u d e  i d e n t i f y i n g  resources a v a i l a b l e ,  scope o f  program, 
des ign o f  warning arrangements and i d e n t i f i c a t i o n  of response a c t i o n s  and 
subtasks, e s p e c i a l l y  as t h e y  r e l a t e  t o  evacuat ion o f  spec ia l  populat ions,  
o r  t h a t  r e q u i r e  c o o r d i n a t i o n  o f  two o r  tasks  simultaneously.  Appendices 
i n c l u d e  g lossary  o f  terms used i n  f l o o d p l a i n  management, l i s t s  o f  
a v a i l a b l e  agencies u s e f u l  i n  develop ing p l a n s ,  c r i t e r i a  for evaluation, 
re fe rences  f a r  f u r t h e r  i n f o r m a t i o n  and a d e s c r i p t i o n  o f  Nat ional  Neather  
S e r v i c e ' s  system. 

Inc luded i n  t h e  r e p o r t  a re  

Two companion r e p o r t s  are also a v a i l a b l e .  

Th is  i s  a t e c h n i c a l  manual f o r  t h e  assessment and p lann ing  o f  prepared- 
ness programs designed t o  m i t i g a t e  f l o o d  t h r e a t s  w i t h i n  New York s tate,  
P o i n t s  o u t  need f o r  s p e c i a l  popu la t ions  t o  be n o t i f i e d  p r i o r  t a  p u b l i c  
warnings 



Flood Loss  Reduct ion Associates., 1984. “Pro to type Local F lood  Warn 
P I  an. I ’  Mew York Sta te :  Qepartment. o f  Environmental  Conservat ion.  

ng  

Taking t h e  p r i n c i p l e s  o u t l i n e d  i n  t h e  conipanion r e p o r t ,  t h e  Technica 
Guidance Manual f a r  F lood Warning and Preparedness Program,  t h i s  r e p o r t  
uses t h e  Logan R i v e r  Flood Uar-ning Prisyrsm as a p r o t o t y p e  f o r  
i l l u s t r a t i n g  how t h e  program may be implt?mented f o r  a s p e c i f i c  area i n  
flew York State.  To supplement services z v a i l a b l e  from t h e  Nat iona l  
Meather Service,  a n o n - p r o f i t  c o r p o r a t i o n  was organized us ing  members 
f rom s t a l e ,  f e d e r a l  and l o c a l  agencies. To add s i t e - s p e c i f i c  data t o  t h e  
N a t i o n a l  Weather Serv ice  i n f o r m a t i o n  on l o c a l  r a i n f a l l  and stream data 
col lect icsn, v o l u n t e e r s  were encouraged tn become observers o f  l o c a l  con- 
d i t i o n s  t o  h e l p  i d e n t i f y  and determine s p e c i f i c  f l o o d  l o c a t i o n s .  This  
i n f o r n i a t i  on i s  then coord ina ted  w i t h  the  NWS and d i  sseq i  nated t h rough  
~ a r ~ ~ ~ ~ s  by the Corpora t ion  t o  p u b l i c  and l o c a l  o f f i c i a l s  i n  t h e  a f f e c t e d  
areas o r  as predetermined by t h e  Corporat ion,  “F lood a d d  s o r i e s “  a re  
alsrs i ssued t o  those w i t h  a s p e c i f i c  need f a r  an  e a r l i e r  warning o r  who 
need e a r l i e r  o r  more d e t a i l e d  warnings than t h e  general  p u b l i c ,  The p lan  
a l s o  addresses t h e  need f o r  p u b l i c  i n f o r m a t i o n  programs w i t h  brochures, 
speakers and re leases f o r  t h e  media, s p e c i f i e s  o p e r a t i o n a l  pracedures for  
b o t h  normal and emergency opera t ions  incaxl-r ’ng t h e  es tab l i shment  o f  an 
emergency opera t ions  center .  Plans i n c l u d e  implementat ion and nrain- 
tenance o f  t h e  system and d e s c r i p t i v e  i n i t i a l  c o s t s  i n v o l v e d  i n  s e t t i n g  
up the  system, Examples a r e  g i  yen throughout  t h e  manual li Two companion 
r e p o r t s  a r e  a v a i l a b l e .  

F i  n d i  ngs/Comments: 

T h i s  i s  a t e c h n i c a l  ~~~~~1 t o  be used as a p r o t o t y p e  f o r  s e t t i n g  up a 
l o c a l  f lood  warning system w i t h i n  New York S t a t e  u s i n g  v o l u n t e e r  
observers t o  a s s i s t  i n  l o c a t i n g  s p e c i f i c  f lood  l o c a t i o n s .  

F lood Loss Reduct ion Associates.  1984, “Pro to type Local  F lood Warning 
ana Preparedness Program.” New York Sta te :  Department o f  Environmental  
Conservat ion,  

Taking t h e  p r i n c i p l e s  o u t l i n e d  i n  the comFanisr; r e p o r t  t h e  Technica l  
Guidance Manual f o r  F l  oocl Warni ng and Preparedness Programs t h i s  pub1 i - 
c a t i o n  uses t h e  B i g  Rock Warning and Preparedness Program as a p r o t o t y p e  
program f o r  New York State.  As stated,  i t  i s  in tended t o  p r o t e c t  l i f e  and 
p r o p e r t y  d u r i n g  f loods  and reduce economic losses caused by o r  stemming 
f rom f l o o d i n g .  TQ do t h i s ,  s p e c i f i c  p o l i c i e s  and p l a n n i n g  procedures are  
o u t l i n e d ,  O f  evacuat ion no te  a r e  p o l i c i e s  t o  eliminate t h e  need f o r  
rescues, warnings t o  min imize unnecessary evacuat ion  and o p p o r t u n i t i e s  t o  
g i v e  advance n o t i c e  o f  p o t e n t i a l  f l o o d i n g  t o  s p e c i a l  p o p u l a t i o n s  or 
i n t e r e s t s .  The pub? i c  i n f o r m a t i o n  program on f l o o d  awareness n o t i f i e s  
r e s i d e n t s  o f  f l o o d  p o t e n t i a l  warning s?gnals ,  evacuat ion routes,  
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designated she1 t e r s  as we1 1 as p r o t e c t i v e  a c t i o n s .  F i f t e e n  appendices 
o f f e r  d e t a i l e d  ill u s t r a t i o n s  o f  spec i  Fic a c t i o n s  o f  p r o t o t y p e  program. 
Two companion r e p o r t s  are a v a i l  ab le.  

Findings/Conments: 

Th is  i s  a t e c h n i c a l  iiianual designed t o  be i l l u s t r a t i v e  o f  an iniplernented 
f l o o d  p lann ing  and preparedness program f o r  New York s t a t e .  The program 
i s  designed t o  e l i m i f i a t e  the  need f o r  rescues, g i v e  warnings t o  minimize 
unnecessary evacuat ion,  and t o  p r o v i d e  advance n o t i c e  t o  spec ia l  
popul a t i o n s  e 

French, J., R. Ing,  7 *  Von Allmen, and R. Wood. 1983. " M o r t a l i t y  f rom 
F1 ash F1 oods 2 A Review o f  N a t i o n a l  Ueather Scrvlce Reports, 1969-81 , I '  

-_.__ P u b l i c  Hea l th  Reports 98(6)(Nov.-Dec.):584-588. 

T h i s  paper reviews 34 NldS r e p o r t s  assoc ia ted  w i t h  f l a s h  f loods from 1969 
th rough  1981 i n v o l v i n g  e i t h e r  a l o s s  o f  more than  30  persons o r  a l o s s  o f  
more than $100 m i l  1 i o n  i n  p r o p e r t y  damages. 
l i v e s  of 1,185 people - -  an average o f  37 deaths pes f l a s h  f lood. 
A l though only 18 f l a s h  f loods  occurred i n  t h e  1977-81 p e r i o d  and 14  i n  
t h e  1969-71 p e r i o d ,  t h e  number o f  deaths was 2 - 1 j 2  t i m e s  g r e a t e r  f o r  t h e  
e a r l i e r  per iod.  More than t w i c e  as  many deaths w r e  associated wi th 
f l a s h  f l o o d s  i n  areas  where the survey team considered warnings inade- 
quate. Twenty deaths occurred i n  remote r e c r e a t i o n a l  areas h e r e  no warn- 
i n g  was given. 
ca r - re la ted .  The o t h e r  drowninys occurred a t  home, a t  a campsi te o r  when 
persons wre c r o s s i n g  b r idges  and streams, Vost f l o s d s  occurret l  i n  the 
summer w i t h  September hav ing the  rriost f l oods .  The h ighes t  number o f  
deaths per  w e n t  were associated w-ith f lash f l o o d s  i n  which darns broke 
a f t e r  heavy r a i n s .  
non-federal  dams i n  t h e  U.S. of  kshich 13% o r  8,818 have been inspected. 
O f  these dams, 2,925 a r e  considered unsafe. I n  Fssex, Connect icut ,  
severa l  darns considered unsafe ' e r e  moni tored f s l l  owing heavy r a i n s  on 
June 4-5, 1982, On June 5 ,  w a t e r  wds observed f l o w i n g  over t h e  t o p  of  
one dam. Firemen evacuated people i n  p a r t s  o f  town t h a t  might be  
a f f e c t e d  i f  darns f a i l e d .  W i t h i n  one hour a f t e r  evacuat ion,  f i v e  dams 
broke. Al though t h e  area  susta ined heavy damage, riot one l i f e  $gas l o s t .  
I O  keep b e t t e r  accounts, t h e  NWS p l a n s  t o  change format o f  survey r e p o r t s  
so they  can be s y s t e m a t i c a l l y  recorded. 

l h i  r t y - t w o  events  took  t h e  

O f  t h e  deaths, 93% were due t o  drowning c\n ' th  42% of  them 

The Army Corps o f  Engineers has i d e n t i f i e d  over 68,153 

- 

Findings/Comments: 

(I) 'The h ighes t  number o f  deaths per  f l a s h  f lood  occurred h e n  dams 
f a i l e d .  

( 3 )  O f  t h e  deaths associated w i t h  f l a s h - f l o o d s ,  93% were due t o  drowning 
w i t h  42% o f  t hese  c a r - r e l a t e d ,  
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( 3 )  Most f l o o d s  occur red  i n  summer months w i t h  September be ing  t h e  worst  
month. 

(4) When f i v e  dams f a i l e d  i n  Essex, Connect icut ,  p r i o r  m o n i t o r i n g  d u r i n g  
heavy r a i n s  r e s u l t e d  i n  n o t  one l i f e  be ing  l o s t  a l though heavy 
p r o p e r t y  damage ensued. 

( 5 )  O f  8,818 non- federa l  dams inspec ted  by Corps, 2,925 were found 
unsafe. 

( 6 )  O f  32 r e p o r t s  reviewed between 1969-81 i n  which e i t h e r  30 deaths 
occur red  o r  i n  which $100 m i l l i o n  damages occurred, a t o t a l  a f  1,185 
deaths occur red  w i t h  an average o f  37 deaths p e r  f l a s h  f l ood .  

Between 1969-76, t h e r e  were 2-1/2 t imes  as many deaths than d u r i n g  
t h e  p e r i o d  between 1977-81 due t o  f l a s h  f loods.  

(7) 

Graham, W. J. and C. A. Brown. 1983. "The Lawn take  Darn F a i l u r e :  A 
D e s c r i p t i o n  o f  t h e  Major F lood ing  Events and an Eva lua t i on  o f  t h e  Warning 
Process.'8 Denver: U.S. Bureau o f  Reclamation. 

T h i s  r e p o r t  descr ibes  t h e  events f o l l o w i n g  t h e  f a i l u r e  of t h e  p r i v a t e l y  
owned Lawn Lake dam l o c a t e d  approx imate ly  60 miles northwest o f  Denver, 
Colorado, i n  t h e  Rocky Mountain Na t iona l  Park on J u l y  15, 1982. The dam 
f a i l u r e  t r i g g e r e d  t h e  f a i l u r e  o f  another dam downstream, k i l l e d  t h r e e  
peop le  w i t h i n  t h e  park, and caused $21 m i l l i o n  o f  p r o p e r t y  damage, The 
area i s  comparable t o  t h e  B ig  Thompson and B u f f a l o  Creek i n  topography, 
An e v a l u a t i o n  o f  t h e  warnings issued i n d i c a t e d  t h a t  prompt and 
a p p r o p r i a t e  responses, i.e., evacuat ion  were g iven by most people b u t  
some convergence behav io r  was noted as persons rushed t o  t h e  r t v e r  t o  
t a k e  photagraphs o r  t o  watch t h e  water r i s e .  The death  o f  m e  camper was 
a t t r i b u t e d  t o  t h i s  behavior.  No o f f i c i a l  n o t i f i c a t i o n  o f  t h e  unattended 
dam f a i l u r e  was ever given. Rather t h e  f i r s t  r e p o r t  was g iven by a main- 
tenance person who used an emergency te lephone t o  con tac t  t h e  Na t iona l  
Park Service. Park Rangers warned campers b u t  d i d  not  orde r  evacuation. 
Estes Park p o l i c e  warned people o u t s i d e  t h e  park and, on t h e  recommen- 
d a t i o n  o f  Nat iona l  Park Service,  evacuated areas w i t h i n  a 50- foo t  r a d i u s  
o f  t h e  r i v e r ,  Local c r i t i c i s m  arose about t h e  f l o o d  warning t o  campers 
b e i n g  " t a a  gent le."  The o n l y  r a d i o  s t a t i o n  i n  t h e  area p rov ided  con- 
t i n u o u s  coverage and disseminated i n f o r m a t i o n  i ssued  by o f f i c i a l s .  
Prev ious  exper ience o f  1979 B i g  Thompson f lood  t h a t  had p r e c i p i t a t e d  t h e  
placement o f  s a f e t y  s igns  a long canyon roads may have made people f lood-  
conscious. Mast people rece ived  m u l t i p l e  warnings, Motel or r e s o r t  
owners were warned d i r e c t l y  f rom an o f f i c i a l  source e i t h e r  p e r s o n a l l y  o r  
by telephone. No pan ic  was observed. 
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F i  nd i  ngs/Comments: 

(1) Three deaths i n  Nat iona l  Park a t t r i b u t e d  t o  l a c k  o f  warning s e v e r i t y ;  
"dam f a i l e d "  was n o t  i n  ranger 's  warning message. 
f o r c e f u l  enough t o  move people t o  a c t i o n "  (Ftckuckie quote). 

'I a rn ing  must be 

( 2 )  

(3) 

Convergence behavior  f rom o u t s i d e  danger zone p u t  people a t  r i s k ,  

The 100-year f l  sodpl a i  n maps had n o t  considered s t r u c t u r a l  f a i l u r e  
o f  dam and, thus,  p laced minimal r e s t r a i n t s  on f l o o d p l a i n  const ruc-  
t i o n  and subsequent ly more people were a t  danger, 
t h e  area t h a t  would be f looded i f  Lawn LakeICascade Dams f a i l e d  was 
not a v a i l a b l e  t o  o f f i c i a l s  p r i o r  t o  d i s a s t e r .  

D e l i n i a t i o n  o f  

( 4 )  "Dam f a i l e d "  message mot iva ted  most people t o  t a k e  inimediate a c t i o n  
and evacuate. 

( 5 )  No panic  behav io r  observed. 

Grunt fes t ,  E.,  T. Downing and G. Whitee, 1978. "B ig  Thompsars F lood 
Exposes Need f o r  B e t t e r  Flood React ion System t o  Save Lives,"  C i v i l  
Engi neieri ng (February)  : 72-73. 

T h i s  a r t i c l e  descr ibes  behav io r  j u s t  before and d u r i n g  t h e  Colorado B i g  
Thompson f l o o d  i n  1976 and t h e  i m p l i c a t j o n s  for an e f f e c t i v e  warning 
system i n c l u d i n g  suggest ions on how t o  escape a Plash f lood,  Mast people 
responded i n  one o f  four ways t o  f l o o d  warnings: by i g n o r i n g  warnings, 
c l i m b i n g  t h e  canyon walls ,  d r i v i n g  ou t  of t h e  canyon o r  by evacuat ing and 
then r e t u r n i n g  prematurely.  
s t r o n g  as i t s  components - weather forecasts,  observa t ion  networks, r e l i -  
a b l e  and speedy communication, preparedness p lann ing  and pub1 i c  educa- 
t i o n .  Observat ions suggest t h e  conten t  o f  warning g r e a t l y  i n f l u e n c e s  how 
people respond. Warnings g iven through personal  modes a r e  more e f f e c t i v e  
t h a n  those g iven impersonal ly .  
gard  warnings t h a t  i n t e r f e r e  w i t h  t h e i r  normal a c t i v i t y .  P e r s o n a l i t y ,  
a g e p  gender, group content ,  group a t t i t u d e s  and socio-economic s t a t u s  
a f f e c t  how peopl e respond. 
i n f l u e n c e  i n d i v i d u a l  a c t i o n s  b u t  l o c a l  l o r e  can be a p re lude t o  t ragedy. 
Suggestions f o r  publ i ic  i n f o r m a t i o n  progra  

An e f f e c t i v e  warning system i s  on ly  as 

Rather than panic,  people t e n d  t o  d i s r e -  

P r e v i o u s  exper ience and i n f o r m a t i o n  a1 so 

a r e  a l s o  given. 

F i  n d i  ngs/Comm@nts: 

(1) Many ignored warnings because they  d i d  n o t  apprec ia te  g r a v i t y  o f  
s i t u a t i o n  o r  d i d  not  have any environmental  cues. 
people tended t o  d i s r e g a r d  warnings t h a t  r e q u i r e d  them t o  i n t e r k u p t  
t h e i r  normal a c t i v i t i e s .  People d is regarded warnings t h a t  appeared 
t o  be f a l s e  rumors, c o u l d  n o t  be confi'rnicd, lacked s p e c i f i c  i n f s r -  
m a t i o n  or  d i d  not  descr ibe  o r  encourage s p e c i f i c  ac t ions .  

Rather than pan ic  
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(2 )  Warnings del-ivered through personal  modes were more e f f e c t i v e  than 

( 3 )  

t h o s e  t r a n s m i t t e d  impersonal ly .  

Prev ious exper ience and i n f o r m a t i o n  i n f l u e n c e  a c t i o n s ;  long- t ime 
r e s i d e n t s  o f  t h e  B i g  Thompson canyon thought  a g rea t  f l o o d  had never 
occurred. 

( 4 )  P e r s o n a l i t y ,  age, gender, group contex t ,  group a t t i t u d e s  and soc io-  
economic s t a t u s  a f f e c t e d  responses. 

Grunt fes t ,  E. 1977, "What People d i d  d u r i n g  t h e  B i g  Thompson Flood,'@ 
Working Paper 32. Boulder:  I n s t i t u t e  Qf Behaviora l  Science, U n i v e r s i t y  
of Colorado. 

T h i s  study analyzes t h e  behav io r  p a t t e r n s  of groups caught i n  a f l a s h  
f l o o d  i n  t h e  B i g  Thompson Canyon t h e  n i g h t  o f  J u l y  31, 1976, d u r i n g  which 
139 people died. The purpose o f  t h e  r e p o r t  i s  t o  suggest improvements t o  
t h e  warning system design fo r  t h e  F r o n t  Range communjt ies v u l n e r a b l e  t o  
f l a s h  f l o o d i n g .  Comparisons are  made between a c t i o n s  o f  s u r v i v o r s  and 
non-surv ivors  and those warned w i t h  those n o t  warned. Var iab les  examined 
i n c l u d e  l o c a t i o n  a t  t i m e  o f  f lood ,  a c t i o n  taken, group contex t  and number 
and t h e  k i n d  o f  warning, i f  any, received. Resu l ts  i n d i c a t e  t h a t  c l i m b i n g  
t h e  canyon wal ls  was t h e  most e f f e c t i v e  a c t i o n  t h a t  c o u l d  be taken w i t h  
d o i n g  n o t h i n g  t h e  worst  ac t ion .  Those d r i v i n g  a lone through t h e  canyon 
were a t  h i g h e s t  r i s k .  S p e c i f i c  suggest ions regard ing  warnings a r e  recom- 
mended, An annotated b i b 1  iography o f  re ferences t o  B i g  Thompson f l o o d  
research i s appended. 

F i  n d i  ngs/Comrnents : 

(1) Those who took  some a c t i o n  were more l i k e l y  t o  s u r v i v e  than those 
who took no ac t ion .  

( 2 )  Those who c l imbed up canyon walls  o r  t o  h i g h  ground had bes t  chance 
o f  s u r v i v a l .  

( 3 )  Persons i n  groups o f  t h r e e  t o  f i v e  e i t h e r  i n  f a m i l y  contex t  o r  w i t h  
f r i e n d s  were more l i k e l y  t o  s u r v i v e  than those alone, 

( 4 )  Those who drove ou t  were most l i k e l y  n o t  t o  have rece ived a warning. 

(5) Those who c l imbed or took another  a c t i o n  were more l i k e l y  n o t  t o  
have rece ived a warning than those who d i d  n o t h i n g  or  drove. 

( 6 )  Those who were i n  f a m i l y  groups were more l l k e l y  t o  take  no a c t i o n  
t h a n  t o  c?imb. 
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( 7 )  Those i n  groups o f  t h r e e  t o  five were more l i k e l y  t o  do something 
than  those who d i d  noth ing,  

(8)  Phose who were a lone were most l i k e l y  t o  do noth ing,  

(9) Those who drove were  more l i k e l y  t o  warn o the rs  than those who 
cl imbed. 

(10) Loca t ion  i n  t h e  canyon and what a c t i o n  t h e  group took were most 
i n f l u e n t i a l  i n  s t a t i s t i c a l l y  separa t i ng  t h e  s u r v i v o r s  f rom t h e  non- 
survivors. 

(11) F a m i l i a r i t y  w i t h  t he  B i g  Thompson Canyon was t h e  l e a s t  i n f l u e n t i a l  
i n  s t a t i s t i c a l l y  separa t i ng  t h r e e  of t h e  analyzed popu la t i ons :  
s u r v i  vors /non-surv i  vors  t h e  w a r n ~ ~ ~ ~ o n - ~ ~ ~ ~ ~ ~ ~ ,  and the a c t i  an/ 
no-act ion.  

t h e  

(12) The number o f  people i n  t h e  group w a s  most s i g n i f i c a n t  i n  
d i s t i n g u i s h i n g  whether o r  n o t  an a c t i o n  was taken. 

(13) The l o c a t i o n  o f  t h e  group i n  t h e  canyon and t h e i r  o r i g i n  were t h e  
most s i g n i f i c a n t  i n  separa t i ng  t h e  warned f rom the non-warned. 

(14)  I n  s t a t i s t i c a l l y  d i s t i n g u i s h i n g  the l o c a l s g  t h e  f u l l - t i m e  and part- 
t i m e  r e s i d e n t s  froin t h e  t o u r i s t s ,  those who v i s i t e d  t h e  Big Thampsan 
Canyon or o t h e r  Rocky Mountain canyons i n f r e q u e n t l y ,  t h e  number o f  
peop le  i n  t h e  group, t h e  o r i g i n  o f  t h e  group9 and i f  t h e  group SUP- 
v i ved  were t h e  most s i g n i f i c a n t .  

Kannigan, J. A. and R. A. Kueneman, 1978. " A n t i c i p a t i n g  F lood 
Emerqencies: A Case Study of a Canadian Subculture," pp. 129-146 i n  - . .  
E.  LX Q u a r a n t e l l i  (eel.) C i s a s t e r s :  
C a l i f o r n i a :  Sage. 

Theory and Research. 1___1_1__ Beverlly Hills,  

Ph is  a r t i c l e  d iscusses t h e  d i s a s t e r  s u b c u l t u r e  which has developed i n  
Manitoba, Canada9 s ince  t h e  i n s t i g a t i o n  o f  a major  f loodway program and 
i t s  i m p l i c a t i o n  f a r  f u t u r e  emergency management. The s t u d y  focuses on 
the r o l e  o f  pub1 i c  o r g a n i z a t i o n a l  1 i nkages. 
c e n t e r  i s  a c t i v a t e d  d u r i n g  an event c o n s i s t i n g  o f  t h r e e  l e v e l s  o f  govern- 
ment -- Prov i  n c i  a1 , Federal and muni c i  p a l  (H i  n n i  peg) f a c i  1 i t a t i  ng opera- 
t i o n s  a c r 0 5 ~  severa l  j u r i s d i c t i o n s .  Noted as an example i s  evacuat ion o f  
I n d i a n  r e s e r v a t i o n s  which f a l l s  under P r o v i n c i a l  r e s p o n s i b i l i t y  w h i l e  
c a r e  o f  I nd ians  a f t e r  evacuat ion  i s  Federal r e s p o n s i b i l i t y .  D a t a  was 
c o l l  ec ted  th rough a te lephone survey o f  220 M i  nn i  peg r e s i d e n t s  conducted 
i n  March, 1976, rega rd ing  f l o o d - r e l a t e d  knowledge, o r i e n t a t i o n  t o  
f l o o d i n g  problems and a t t i t u d e s  toward f lood- re l a t ed  p o l i c i e s .  
o f  sarnpl e had p r i o r  f l  ood-experience. 

An emergency opera t i ons  

About 41% 
Data suggests i n d i v i d u a l  s e c t o r  o f  
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d i s a s t e r  s u b c u l t u r e s  was dec ided ly  weak i n  knowledge and g e n e r a l l y  d i s i n -  
t e r e s t e d  i n  d i s a s t e r  p repara t ions .  

Fi n d i  ngs/~omments: 

(1) Data i l  l u s t r a t e s  growth o f  d i s a s t e r  s u b c u l t u r e  a t  o r ~ a ~ i ~ a t i o n a ~  
1 eve1 has weakened i n d i v i d u a l  i n t e r e s t  i n  fl ood- re la ted  matters.  
The t r e n d  i s  l e s s  e v i d e n t  i n  r u r a l  areas where f l o o d i n g  cont inues  t o  
be an annual problem and where f l o o d  m i t i g a t i o n  measures are l e s s  
e f f e c t i  ye ,, 

( 2 )  The sample was s p l i t  r e g a r d i n g  role o f  government i n  r e g u l a t i n g  
b u i l d i n g  on f f o o d p l a i n s  and i n  ex tend ing  r e l i e f  t o  f l o o d  v i c t i m s .  

Hutton, J .  H. 1976, "The D i f f e r e n t i a l  D i s t r i b u t i o n  of Death i n  
D i s a s t e r :  A Test o f  T h e o r e t i c a l  PropDsitions," Mass Emergencies 1 ( O c t ) :  
261-266. 

S t a t i s t i c s  on d i s a s t e r s  i n d i c a t e  t h a t  older persons d i e  i n  g r e a t e r  
numbers than would be expected from t h e i r  p r o p o r t i o n a t e  d i s t r i b u t i o n  i n  
t h e  popu la t ion .  Explanatory  v a r i a b l e s  f rom t h e  l i t e r a t u r e  suggest seven 
r e l a t i o n s h i p s  which were t e s t e d  i n  an e m p i r i c a l  s tudy o f  189 f l o o d  p l a i n  
r e s i d e n t s  w i t h i n  t h e  c i t y  l i m i t s  o f  Rapid City, South Dakota, 
suggest negat ion  o f  commonly he1 d soc i  a1 -psycho1 og% cal b e l  i e f s  r e g a r d i  n 
the cause o f  t h i s  p a t t e r n ;  t h e  r e s u l t s  i n d i c a t e  t h a t  d i s p r o p o r t i o n a t e  
death f o r  o l d e r  persons occurs among t h a t  segment o f  persons who do n o t  
r e c e i v e  warn in2  j p g .  265). 
r e c e i v e  as much warning as others,  i t  i s  a t  t h e  t i m e  af impact t h a t  t h e  
d i s p r o p o r t i o n a l  v i c t i m i z a t i o n  occurs, Resu l ts  suppor t  an exp'l a 
t h a t  d j f f e r e n t i a l  d i s t r i b u t i o n  by age o f  r e l a t i v e  s t rength ,  goo 
and p h y s i c a l  c a p a b i l i t i e s  account f o r  the o l d  age and death r e l a t i o n s h i p s  
i n d i  s a s t e r s  * 

Data 

Al though o l d e r  persons are  as l i k e l y  t o  

F i  n d i  ngs/Cornments: 

(1) The d i s p r o p o r t i o n a t e  death f o r  o l d e r  persons occurs among t h a t  
segment o f  persons t h a t  do n o t  r x e i v e  warning even i f  o l d e r  persons 
a r e  as l i k e l y  t o  r e c e i v e  warning as others.  

( 2 )  Resu l ts  suppor t  e x p l a n a t i o n  t h a t  d i f f e r e n t i a l  d i s t r i b u t i o n  o f  death 
by age i s  r e l a t e d  n o t  t o  psycho log ica l  f a c t o r s  b u t  t o  d i m i n i s h i n g  
p h y s i c a l  f a c t o r s  o f  o l d e r  persons such as l a c k  of r e l a t i v e  s t rength ,  
good h e a l t h  and p h y s i c a l  c a p a b i l i t i e s  t h a t  i n f l u e n c e  degree of  
impact on o l d e r  persons, Evidence suggests t h a t  e l d e r l y  possess 
fewer resources, t h e r e f o r e ,  t o  evacuate from a d i s a s t e r  s i t u a t i o n ,  
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Kutak, R. I. 1938. "The Socio logy o f  Cr ises :  The L o u i s v i l l e  F lood o f  
1937," Soc ia l  Forces I_ 17: 66-72. 

T h i s  e a r l y  (1938) a r t i c l e  examines t h e  impact of a c r i s i s  caused by a 
f l o o d  on t h e  community s t r u c t u r e .  Cr ises  are seen as p o t e n t i a l  s t i m u l i  
i n  develop ing a sense o f  community bo th  economical ly  and s o c i a l l y .  
Not ing  t h a t  a " c r i s i s  s i t u a t i o n  represents  a break i n  t h e  r o u t i n e  o f  
social l i v i n g "  and may supply t h e  need f o r  " ( ( s y n t h e t i c )  c i r c u s e s "  t h a t  
serve as "a:i escape mechanisms" (pg. 69-76)  t h e  author  suggests c r i s e s  
produce " c e r t a i  n psycho1 o g i  ea7 changes i n  t h e  i n h a b i t a n t s  o f  %he 
community" (pg,  6 7 + ) .  He notes t h e  b l u r r i n g  of r a c i a l  and s t a t u s  
d i f f e r e n t i a l s  when "immediate needs rep1 ace u l t i m a t e  purposes" (pg.  6 7 ) .  
Although a c r i s i s  ma!, have v a l u ~  on t h e  community s t r u c i u ~ e ,  ' ' the 
community may be s t r o n g e r  a f t e r  t h e  c r i s i s  than i t  was beforel l  (pg. 70,), 
both mechanical f l  ood p r o t e c t i o n  measiires and I h e  e s t a b l  i shrnent o f  
emergency o r g a n i z a t i o n s  w i t h  t r a i n e d  personnel s e l e c t e d  i n  advance should 
be i n s t i t u t e d .  Thus, t h e  p o p u l a t i o n  cou ld  respond l i k e  " t h a t  e x e m p l i f i e d  
i n  a f i r e  d r i l l "  ( p g ,  72). The p o s t s c r i p t  d iscusses Margaret Mary Wood's 
q u e s t i o n  concern ing t h e  issue o f  whether pecqle respond t o  n a t u r a l  
ca tas t rophes  i n  t h e  same manner as ma -made c r i s e s  which a r e  a r e s u l t  o f  
"man's inhuniani ty t o  maol' (pg. 7%) ,  

F i  n d i  ngs/Comments: Conceptual a r t i e l  e regard ing  impact o f  c r i s e s  on com- 
mun i ty  s t r u c t u r e ,  

H i l e t i ,  D. S. and E. M. Beck, 1915. "Communication i n  C r i s i s :  Exp la in -  
i n g  Evacuat ion 5ymbol ica l l y , "  -_ Communication _-- Research -...l-lY.-O-- 2 (January) :  24-49. 

Taking a symbol ic  i n t e r a c t i a n i s t  approach, t h i s  a r t i c l e  examines the 
respoose t o  w a ~ n i r s g s  issued t o  r e s f d e n t s  o f  Rapid Ci ty,  South Dakota, 
p r i o r  t o  a f l a s h  f l o o d  t h a t  produced a major d isaster-  ow Jime 9, 1972. 
Response t o  warnings i s  seen as a c m p l e x  s o c i a l  process i n v o l v i n g  t h e  
i n t e r a c t i o n  between t h e  t r a n s m i t t e r  and t h e  s u b j e c t i v e  i n t e r p r e t a t i o n  
(meaning) by i t s  r e c i p i e n t .  Evacuat ion ais a process i s  a f u n c t i o n  o f  
warning content ,  communication i~obje, s i t u a t i o n a l  con tex t  and warning 
b e l i e f .  In shor t - te rm warnings n e i t h e r  s i t u a t i o n a l  cantext ,  perce ived 
war-ni ng e e r t a i  n t y  and warni ng conten t  were found re1 a ted  t o  w a m i  ng 
c o n f i r m a t i o n  as postu la ted,  I t  i s  concluded t h a t  t h e  v a r i a b l e  o f  t ime 
may be o f  c e n t r a l  importance i n  e x p l a i n i n g  evacuat ion behavior.  I t  i s  
suggested t h a t  an a d d i t i v e  evacuat ion model be developed which considers 
the  v a r i a b l e s  o f  t ime, number o f  warnings g iven i n  s p e c i f i c  c i rcumstances 
and t h e  t y p e  o f  d i s a s t e r  agent. 

Findings/Csrnments: 

(1) S i t u a t i o n a l  c o n t e x t  (whether t h e  f a m i l y  was t o g e t h e r  o r  n o t )  and 
perce ived N a m i n g  c e r t a i n t y  were o f  no p r e d i c t i v e  va lue f o r  warning 
c o n f i r m a t i o n  f o r  any o f  t h e  warnings exatiilned. 
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C o m ~ u n i c a ~ i o n  mode emerged as a qoderate p r e d i c t o r  o f  warn ln 
c o n f i r m a t i o n  b u t  not f o r  warning b e l i e f -  blarnings rece ived from t h e  
media increased t h e  p r o b a b i l i t y  t h a t  a person would seek 
con f i rma t ion .  
perce ived c e r t a i n t y  w i t h  which t h e  warning i s  d e l i v e r e d  and t h e  
c o n f i r m a t i o n  o f  t h a t  warning r a t h e r  than in how t h a t  warning i s  
de l i ve red .  

B e l i e f  i s  suggested t o  be more o f  a f u n c t i o n  o f  

Evacuat ion seems t o  be a f u n c t i o n  of w ~ ~ n i n ~  b e l i e f  which appears, 
i t s e l f ,  t o  be a f u n c t i o n  o f  c o n f i r m a t i o n  (pg, 45), Warning 
c o n f i r m a t i o n  and warning b e l i e f  ( a f t e r  severa l  warnings had been 
rece ived)  were c o n s i s t e n t l y  s t roqg  p r e d i c t o r s  o f  evacuat ion.  
r e c e i v i n g  severa l  warnings, mass-communicated ~ a r n i ~ ~ $  were a s t rong  
p r e d i c t o r  o f  warning c o n f i r m a t i o i  suggest ing t h a t  evacuat ion could 
have been maximized i n  Rapid C i t y  had more warnings been issued 
t h r ~ u ~ ~  t h e  medla. 

The v a r i a b l e  o f  t ime  i s  concluded t o  be of c e n t r a l  importance i n  
e x p l a i n i n g  behav io r  e l i c i t e d  by Marnings i n  p r e d i s a s t e r  s e t t i n g s  

A f t e r  

(Pg. 44) .  

Moore, W.,  E. Cook, R. Gooch and C. Nordin. 1982, "The Aust in,  Texas, 
Flood o f  Way 24-25, 1981,'' ~ ~ ~ ~ ~ n g t ~ ~ ~  D.C.: ~ ~ t i ~ n ~ l  Academy Press. 

I n tense  thunderstorm a c t i v i t y  i n  t h e  l a t e  evening o f  May 24, 1981, 
r e s u l t e d  i n  severe f l o o d i n g  o f  t h e  ca'ty of Aust in ,  Texas. T h i r t e e n  l i v e s  
were los t  and $35.5 m i l l i o n  i n  damages t o  s i v c t e  and p u b l i c  p roper t y  was 
incur red .  In r e p o r t i n g  on t h i s  f l ood ,  t h e  Committee on a t u r a l  D isas te rs  
d iscusses t h e  problems o f  u r b a n i z a t i o n  on areas prone t o  f lood ing ,  
C o n t r i b u t i n g  f a c t o r s  i nc luded  s a t u r a t i o n  o f  s o i l  p r l o r  t o  peak r a i n f a l l ,  
Shoal Creek exper ienc ing  a 100-year event, homes b u i l t  i n  f 
p r i o r  t o  regu l  a t i o n s  and a d d i t i o n a l  development of upper watershed. 
A1 though warned by t h e  Na t iona l  Weather Se rv i ce  rega rd i  ng t h e  possd b i  1 i ty 
of f l a s h  f l o o d i n g ,  no t  u n t i l  f l o o d i n g  had commenced were r e s i d e n t s  eva- 
cuated by F i r e  Department personnel. Twa s f  the dead were a d u l t  persons 
who re fused t o  leave t h e i r  home w i t h  the o t h e r  f a t a l i t i e s  found i n  or 
near  t h e i r  f l ooded  cars. The authors no te  t h a t  a community can on ly  cope 
w i t h  f l o o d  t h r e a t s  t o  t h e  e x t e n t  t h a t  c i t i z e n s  a r e  made aware o f  t h e  
hazard and understand t h e  i m p l i c a t i o n s  o f  p o l i c i e s  r e l a t e d  t o  m i t i g a t i o n  
o f  t h e  t h r e a t .  Suggestions t h a t  permanent markers be d i sp layed  near 
high-hazard areas as f u t u r e  reminders a re  s i m i l a r  t o  those recommended i n  
s t u d i e s  o f  other f l a s h - f l o o d  areas such as mountain canyons. 

Findings/Comments: 

Technical  r e p o r t  o f  Nat iona l  Academy o f  Science. 
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Nat t o n a l  Oceanic and Atnaospheri c Agency. 1981. "The 
Sout laer i~  Cal i f o r n i  a and Cen t ra l  A r i  zona F1 oods F1 ash 
Mudslides o f  February 1980." S i l v e r  Spr in9,  MU: Nat 
Serivi ce. 

D i  sas t rous  
Floods ,  and 
onal Weather 

Bet,,.ieen February 13-21 1980, a s e r i e s  of heavy rai  nstsrms produced 
f l a s h  F1 oods and widespread f l  oodi ng i n  southern Cal i f o r n i  a and c e n t r a l  
A r i zona .  P e r s i s t e n t  r a i n s  a l s o  produced mudslides i n  C a l i f o r n i a .  T h i s  
r e p o r t  r e v i  ews t h e  hydro1 o g i  c a l  and irreteorol og i  c a l  condi t i  ons the  
d isseminat ion  o f  warnings and forecasts  through t h e  NQAA system and t h e  
response o f  agencies i nvo l ved .  Although NWS warnings c o n t r i b u t e d  s i g n i -  
f i c a n t l y  t o  r e d u c t i o n  o f  l o s s  o f  p roper t y  and l i v e s ,  21 people d-ied and 
p r o p e r t y  damage of  $400 m i  11 i o n  resu l ted .  I n a b i  1 i t y  t o  p i n p o i n t  areas 
o f  local imed heavy r a i  nPa l1  accu ra te l y  prevented issuance o f  t i m e l y  
warnings f o r  i n d i v i d u a l  s i t e s ,  ma in ly  canyons i n  t h e  ?os Angeles 
suburbs. Evacuat ion v a r i e d  w i t h  iilany res iden ts  u n c e r t a i n  o f .  s i t e  warn- 
i ngs  o r  remain ing i n  homes t o  p r o t e c t  t he i r "  p roper ty .  

i: i n d i  nys/Csmments : 

(1) F a i l u r e  o f  some 1-0s Angeles res iden ts  t o  r e c o g o i z e  Flood danger and 
t a k e  approp r ia te  a c t i o n  was due i n  p a r t  t o  lack o f  s p e c i f i c i t y  i n  
t h e  NWS warnings. 

( 2 )  Most o f  t h e  general p u b l i c  rece ived warnings through the mass news 
media who f r e q u e n t l y  used spec ia l  r e p o r t s  as f e a t u r e  m a t e r i a l  I 

( 3 )  Even a f t e r  s u s t a i n i n g  p roper t y  damage and evacuating, e i g h t  r e s i -  
dents  s a i d  they  would no t  cons ider  l e a v i n g  t h e  area (p. 6-81. 

( 4 )  In R i v e r s i d e  County, C a l i f o r n i a ,  evacgated res iden ts  were advised 
t o  r e t u r n  p remature ly  when f l o w s  appeared s t a b i l i z e d .  L a t e r  ra in-  
f a 1  1 i n  mountai ns caused st.ibstanti a1 f l  oodi  ng which r e q u i  red 
reevacuat ion  o f  some residents. 

( 5 )  The San Cleriiente f i r e  department evacuated approx imate ly  30 houses 
be fa re  f l a s h  f l o o d i n g  occurred based on NWS i n f o r m a t i o n  and 
experience. 

( 6 )  The f a t a l i t y  and mast 0f t h e  p r o p e r t y  dainage i n  Mandevi 1 l e  Canyon, 
C a l i f o r n i a ,  were caused by mudslides. l he re  was l o c a l  warning v i a  
vek i  cl es and some vol un ta ry  evacuat ion b u t  some res iden ts  remai ned 
a t  home t o  p r o t e c t  t h e i r  p roper ty .  

- 
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Perry ,  R. W. ,  M. K. L i n d e l f  and M. R. Greene. 1981. Evacuat ion 
P lann ing  i n  Emergency Management. 
Lex ing ton  Books. 

T h i s  book presents  t h e  r e s u l t s  o f  a m u l t i y e a r  s tudy  o f  t h e  des ign and 
implementat ion o f  community d i sas te r -evacua t ion  plans. 
c i t i z e n s '  d e c i s i o n s  t o  evacuate i n  response t o  f l o o d  warnings a re  
developed w i t h i n  an e m p i r i c a l  framework by examining f o u r  communities 
s u b j e c t  t o  r i v e r i n e  f l o o d i n g .  
d i s c u s s i o n  focuses on t h e  i n d i v i d u a l  percept ions,  pas t  hazard exper ience 
and s o c i a l  pa t te rns .  Suggest ions are  then  made t o  enhance t h e  l i k e l i h o o d  
o f  c i t i z e n  compliance. "Management" n t h i s  con tex t  r e f e r s  t o  t h e  
" a c t i v e  i n t e r v e n t i o n  i n  t h e  course o f  events t h a t  promotes outcomes t h a t  
a r e  m u t u a l l y  d i s r u p t i v e  t o  t h e  commun ty"  (pg. x i i i ) ,  
model i s  d iscussed i n  t h e  t e x t .  

Lexington, Massachusetts and Toronto:  

Fac tors  a f f e c t i n g  

Using an emergent-norm perspec t ive ,  t h e  

A path  a n a l y s i s  

F i  n d i  ngs/Comments: 

(1) The soc ia l -psycho log ica l  f a c t o r s  shaping evacuat ion  d e c i s i o n  i n c l u d e  
fou r  v a r i a b l e s :  (1) warn ing b e l i e f ,  ( 2 )  l e v e l  o f  perce ived r i s k ,  
( 3 )  possession o f  adapt ive  plan, and (4) f a m i l y  con tex t  i n  which t h e  
warn ing i s  received.  

(2 )  F a m i l i e s  e i t h e r  evacuate as u n i t s  o r  account f o r  miss ing  members 
be fore  I eav i  ng. 

( 3 )  Aspects o f  t h e  s t r u c t u r e  and d e l i v e r y  o f  warnings t h a t  e f f e c t  
evacuat ion  performance i n c l u d e  warning source, warning contents,  t h e  
e f f e c t s  o f  m u l t i p l e  messages, and pas t  experience. 

( 4 )  Three major  soc ia l -ne twork  va r iab les ,  (1) k i n  i n t e r a c t i o n s ,  
( 2 )  community involvement,  and ( 3 )  age, have r o l e s  i n  warning 
response. E t h n i c i t y  a1 so a f f e c t s  r e c e i p t  and response. 

The e l d e r l y  do n o t  n e c e s s a r i l y  c o n s t i t u t e  dependent groups which 
h i n d e r  evacuat ion  e f f o r t s .  

( 5 )  

(6) M i n o r i t y  c i t i z e n s  rece ive ,  i n t e r p r e t ,  and respond t o  warnings 
d i f f e r e n t l y  than Anglo groups. 

Perry,  R. W . ,  M. K. L i n d e l l  and M. R. Greene. 1982. ' 'C r i s i s  Communi- 
c a t i b n s :  
Warni ngs ," Soci a1 Behavior  and Personal i ty  10( 1) : 93-104. 

E t h n i c  D i f f e r e n t i a l s  i n  I n t e r p r e t i n g  and A c t j n g  on D i s a s t e r  

Th is  a r t i c l e  d iscusses t h e  r e l a t i o n s h i p  between t h e  i n t e r p r e t a t i o n  o f  
warn ing messages and t h e  subsequent response behav io r  between two e t h n i c  
groups, Mexican-Americans and Whites. Not ing  t h a t  l i t e r a t u r e  has 
suggested m i n o r i t y  groups s u f f e r  d i s p r o p o r t i o n a t e l y  g r e a t e r  nega t i ve  
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l osses  f rom n a t u r a l  d i s a s t e r s ,  t h e  au thors  t e s t  f o u r  hypotheses: 
( 1 )  s p e c i f i c i t y  of warn ing message, ( 2 )  warn ing b e l i e f ,  ( 3 )  perce ived 
personal  r i s k ,  and ( 4 )  adap t i ve  response taken. Data were c o l l e c t e d  
f o l l o w i n g  a Yarch (1978) f l o o d  o f  a small  western town o f  F i l l m o r e  w i t h  a 
s u b s t a n t i a l  Mexican-American popu la t ion .  Narnings were d e l i v e r e d  by bo th  
p o l i c e  and f i r e  department personal  v i a  loudspeakers as w e l l  as door - to -  
door n o t i f i c a t i o n .  (No i n f o r m a t i o n  on media messages.) Authors conclude 
t h a t  e t h n i c  d i f f e r e n t i a l s  c o n t r i b u t e  t o  d i f f e r e n c e s  i n  warn ing response 
because Mexican-Americans (1) e x h i b i t  g r e a t e r  skep t i c i sm o f  warn ing 
message regard less  o f  s p e c i f i c i t y  o f  message, ( 2 )  pe rce i ve  a lower  per -  
sonal r i s k ,  and ( 3 )  were l e s s  l i k e l y  t o  evacuate regard less  o f  r i s k  per-  
ce i ved  o r  l e v e l  o f  warn ing b e l i e f .  Even when Mexican-Americans agreed 
w i t h  Whites o r  were o b j e c t i v e l y  a t  same l e v e l  o f  danger, t hey  were l e s s  
1 i k e l y  t o  under take o f f i c i a l l y  suggested evacuat ion  behavior .  

F i  nd i  ngslComments: 

(1) Mexican-Americans a re  more s k e p t i c a l  than Whites about b e l i e v i n g  
warn i  ng message regard less  o f  speci f i  c i t y  o f  message. 

( 2 )  Mexican-Americans i n t e r p r e t e d  t h e  same message as Whites as 
i n d i c a t i n g  lower  l e v e l s  o f  personal  danger. 

( 3 )  Mexican-Americans were l e s s  l i k e l y  than Whites t o  evacuate 
rega rd less  o f  l e v e l  o f  warning b e l i e f  and perce ived personal  r i s k .  

Poulshock, S. W .  and E .  S Cohen. 1375. "The E l d e r l y  i n  t h e  Af te rmath  o f  
a D isas ter , "  The G e r o n t o l o g i s t  15(4)  : 357-361. 

Survey da ta  c o l l e c t e d  froin a sample o f  e l d e r l y  f l o o d  v i c t i m s  o f  t h e  1972 
Hur r icane 4gnes i n d i c a t e  t h a t  t h e  perce ived needs were f o r  "hard" se r -  
v i ces  o u t s i d e  t h e  home such as housing, inc reased income and t r a n s p o r t a -  
t i o n  and r e l a t i v e l y  l i t t l e  need f o r  " s o c i a l  serv ices . "  The survey i s  
based on 250 e l d e r l y  w h i t e  f l ood  v i c t i m s  60 yea rs  and o l d e r  i n  Luzerne 
County, Pennsylvania, taken i n  June 1973, one yea r  a f t e r  impact. The 
sample r e f l e c t e d  a v i c t i m  r a t i o  o f  2 females t o  1 male w i t h  a mean age o f  
72  years. Only 15.6% o f  evacuees moved i n i t i a l l y  t o  an evacuat ion  cen te r  
i n d i c a t i n g  t h a t  f a m i l y l f r i e n d s  suppor t  systems emerged immediate ly  f o l -  
l o w i n g  impact o f  d i s a s t e r .  I n  t h e  one y e a r  p e r i o d  s i n c e  t h e  f l ood ,  88% 
had moved a t  l e a s t  once beyond t h e  i n i t i a l  move, 68.2% had moved a t  l e a s t  
t h r e e  t imes and 31.2% had been f o r c e d  t o  move four  o r  more t imes. About 
38% o f  respondents a t  t h e  t i m e  o f  t h e  survey were s t i l l  undecided as t o  
hous ing  plans. Some housing improved f o r  evacuees over  p r e - f l o o d  housing 
cond i t i ons .  The l e v e l  o f  s a t i s f a c t i o n  w i t h  agencies was o v e r a l l  s a t i s -  
f a c t o r y ,  which may r e f l e c t  the  f a c t  t h a t  t h e  e l d e r l y  demand l e s s  than 
younger coun te rpa r t s  and may t h e r e f o r e  r e c e i v e  less.  
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F i  n d i  ngs/Comments : 

Only 15.6% of evacuees moved i n i t i a l l y  t o  an evacuat ion  c e n t e r  but 
w i t h i n  a y e a r  over  88% o f  evacuees had moved a t  l e a s t  once more, 
68.2% a t  l e a s t  t h r e e  t imes,  and 31.2% f o u r  o r  more t imes. 

U t i l i z a t i o n  o f  income supplements, n o t  w e l f a r e  was noted. Only 3% 
sought cash ass is tance,  19.2% sought food stamps, 39% sought income 
supplements f o r  housing b u t  55% secured l o w - i n t e r e s t  l o a n  from Small 
Business A d m i n i s t r a t i o n .  

A l ow u t i l i z a t i o n  o f  mental h e a l t h  s e r v i c e s  was observed even though 
i n f o r m a t i o n  f rom respondents i n d i c a t e d  a need f o r  such serv ices.  

Desp i te  i n d i c a t i o n s  o f  c h r o n i c  p h y s i c a l  problems i n  more than h a l f  
o f  t h e  respondents, perce ived needs f o r  s e r v i c e s  were f o r  those ou t -  
s i d e  t h e  home such as housing, inc reased income and t r a n s p o r t a t i o n .  
T h i s  i n d i c a t e s  a need f o r  g r e a t e r  emphasis on s u p p o r t i v e  s e r v i c e s  
t h a t  extend l i f e - s p a c e  o u t s i d e  t h e  home environment. 

Saarinen, T., V. Baker, R. Durrenberger  and T. Yaddock. 1984. "The 
Tucson, Ar izona, F lood o f  October 1983." Washington, D.C.: Na t iona l  
Academy Press. 

On Monday, October 2, 1983, f l o o d  waters o f  t h e  Santa Cruz R i v e r  coursed 
th rough n o r m a l l y  d r y  Tucson, Arizona, caus ing e x t e n s i v e  e r o s i o n  and 
i n c i s i n g  t o  embankments, d e s t r o y i n g  br idges ,  f l o o d i n g  farmlands and 
f o r c i n g  t h e  evacuat ion  o f  t h e  e n t i r e  cornrnunity o f  Marana. Major  f l o o d i n g  
a l s o  occurred a long t h e  R i l l i t o  and t h e  G i l a  R i v e r  as w e l l  as two o f  i t s  
t r i b u t a r i e s ,  t h e  $an Franc isco  R i v e r ,  and t h e  San Pedro River .  T h i s  r e p o r t  
descr ibes  t h e  m e t e o r o l o g i c a l  event and t h e  warn ing process, analyzes t h e  
h i s t o r i c a l  and c u r r e n t  geomorphology and hydro logy  o f  t h e  Tucson Bas in  and 
then d iscusses t h e  human response t o  t h e  f lood. The l a r g e  and r a r e  f l o o d  
caught l o c a l  emergency o f f i c i a l s  unprepared. A l though t h e  N a t i o n a l  
Weather S e r v i c e  p r o v i d e d  warnings, t h e  warnings were n o t  used e f f e c t i v e l y  
a t  l o c a l  l e v e l s .  No c e n t r a l  EOC was u t i l i z e d  and l o c a l  and s t a t e  agen- 
c i e s  worked independent ly  u s i n g  separate f a c i l i t i e s .  Large crowds con- 
verged t o  watch t u r b u l e n t  waters. The au thors  n o t e  t h e  cont inuous 
problem o f  urban pro-growth i n t e r e s t s ,  lack o f  f l o o d p l a i n  r e g u l a t i o n s  due 
t o  p r i v a t e  ownership o f  t h e  r i v e r  and decreas ing groundwater t a b l e  l e v e l s  
l e a d i n g  t o  loss o f  r i p a r i a n  v e g e t a t i o n  were a l l  c o n t r i b u t i n g  f a c t o r s  t o  
t h e  f l o o d  d i s a s t e r .  The r e p o r t  concludes t h a t  piecemeal bank p r o t e c t i o n  
i s  inadequate b u t  es t imates  by t h e  COE f e r  complete bank p r o t e c t i o n  were 
about $3 m i l l i o n  a m i l e ,  making t h e  p r o j e c t  no t  c o s t - e f f e c t i v e .  
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F i  n d i  ngs/Comments: 

This  i s  a t e c h n i c a l  r e p o r t  d e s c r i b i n g  t h e  Tucson, Arizona., f l o o d i n g .  The 
g r e a t e s t  f l o o d  damage i n  Tucson was caused by l a t e r a l  e r o s i o n  o f  a r royo  
w a l l s ,  no t  by overbank f low. This  damaged b u i l d i n g s  adjacent  t o  stream 
by undermining a t  t h e  same t ime d e s t r o y i n g  many br idges. 

U.S. Department o f  Commerce. 1977. Johnstown Pennsylvania F lash  F lood -- 
o f  J u l y  19-20, 1977, Natura l  Disaster-Survey Report  77-1. 
MD: Nat iona l  Oceanic and Atmospheric A d m i n i s t r a t i o n .  

Rockv i l  l e ,  

Dur ing  t h e  n i g h t  o f  J u l y  19-20, concent ra ted  t o r r e n t i a l  r a i n s  r e s u l t e d  
i n  a f l a s h  f l o o d  t h a t  s t r u c k  bo th  Johnstown and t h e  Conemaugh R i v e r  
Rasin i n  Pennsylvania k i l l i n g  7 6  people and r e s u l t i n g  i n  p r o p e r t y  losses 
o f  over  $200 m i l l i o n .  
i n j u r e d  or s u f f e r e d  i l l n e s s  r e l a t e d  t o  t h e  f l o o d  and f i v e  were h o s p i t a -  
l i z e d .  One thousand f o u r  hundred and t h i r t e e n  d w e l l i n g s  were destroyed, 
1363 had major  damage and 4108 s u f f e r e d  minor  damage. One hundred and 
t h i r t y - f i v e  mob i le  homes were dest royed and 77 more s u f f e r e d  major  
damage. F i  f t y - t w o  apartments were a l s o  destroyed, 93 had major  damage 
and 1148 i n c u r r e d  minor damage. T h i s  r e p o r t  descr ibes  t h e  meteoro log i -  
c a l  and h y d r o l o g i c  c o n d i t i o n s  t h a t  caused t h e  f l o o d ,  t h e  d isseminat ion  
o f  warnings and p u b l i c  preparedness f o r  t h e  event. Several  e a r t h e r n  
dams washed away aggravat ing  t he  severe f looding.  With e l e c t r i c i t y  and 
telephone networks d isab led ,  most communications were c a r r i e d  over  CB 
rad ios.  
t h e  t h r e a t  of f l o o d i n g .  The f o l  l o w i n g  morningp hundreds o f  persons con- 
verged downtown Johnstown t o  view waters w i t h  consequent heavy t r a f f i c  
j ams .  

Two thousand s i x  hundred and n i n e t y - s i x  persons were 

Firemen r e p o r t e d  people h e s i t a n t  t o  evacuate because no one f e l t  

Findings/Comments: 

(1) As i n  t h e  B i g  Thompson f lood,  t h e  r e q u i r e d  r a i n f a l l  i n f o r m a t i o n  was 
n o t  a v a i l a b l e  t o  NWS warning o f f i c e .  

( 2 )  Telephone communications were sporad ic  and h i g h l y  u n r e l i a b l e  f o r  
t r a n s m i t t i n g  r e p o r t s  o f  r a i n f a l l  and f l o o d i n g .  

( 3 )  Radar opera tors  a t  WSMO P i t t s b u r g h  were unable t o  c a r r y  ou t  
ass igned d u t i e s  because o f  heavy workloads and inadequate coor-  
d i n a t i o n  d u r i n g  s h i f t  t imes and r a p i d l y  develop ing f l a s h  f l o o d  can- 
d i  t i  ons. 

( 4 )  Media and p u b l i c  c r i t i c i s m  o f  o v e r f a r e c a s t i n g  i n  past caused 
r e l u c t a n c e  on p a r t  o f  forecasters t o  issue f l a s h  Flood watches or  

were n o t  d isseminated u n t i l  2:40 a.m., a f t e r  t h e  f l o o d i n g  had 
s t a r t e d .  The 4 : O O  a.m. zone f o r e c a s t  made no ment ion o f  f l o o d i n g  
progress e 

i t h o u t  v e r i f i c a t i o n  o f  f l o o d i n g .  F lash  f l o o d  warnings 

i n  
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Anderson, V. 1964. "The Baldwin H i l l s ,  C a l i f o r n i a  Dam Disas ter , "  
Research Note  No. 5. Columbus, Ghio: D i s a s t e r  Research Center, Ohio 
S ta te  U n i v e r s i t y  ( c i t e d  i n  Q u a r a n t e l l  i, 1980). 

Rlum, R. and 8. Klass. 1956. " A  Study o f  P u b l i c  Response t o  D i s a s t e r  
Warnings." Menlo P a r k ,  C a l i f o r n i a :  S tan ford  Research I n s t i t u t e  ( c i t e d  
i n  Quarante l  1 i , 1980). 

Boek, kB. and J.  Boek. 1956. "An E x p l o r a t o r y  Study o f  Reactions t o  an 
Itnpending Disaster . "  Albany, New York: New York S ta te  Department o f  
Health ( c i t e d  i n  Quarante l1  i, 1980). 

Klausner, S. and 11. Kinca id .  1956. "Soc ia l  Problems of S h e l t e r i n g  Flood 
Evacuees." New vork:  Bureau o f  Appl ied Social  Research, Cel iunbia 
U n i v e r s i t y  ( c i t e d  i n  Quarantel 1 i , 1980). 

Idorth, M. F. and €3. F. McLuckie. 1977. "Get t o  High Ground! The 
Warning Process i n  t h e  Go1 orado F1 oods June 1965," D i  s a s t e r  Research 
Center H i s t o r i c a l  and Comparative D isas te rs  Series. Columbus, Ohio: 
D i s a s t e r  Research Center, The Ohio Sta te  U n i v e r s i t y .  

HUR W I CAN E s 

Baker, Jay. 1986. "Hur r icane E l  ena: Preparedness and Response i n  
F1 c9rida.l' F1 o r i d a  Pol  i c y  Revfew, Gdsnter. 

FPiaiil August 25 th rough Septerriher 1, 1385, hu r r i cane  E l  ena threatened 
F l o r i d a  and even though i t  never make l a n d f a l l  i n  Florl 'da ,  i t  caused a t  
1 e a s t  $200 m i l  1 i o n  i n  damages. Two evacuat ions o f  panhandle res iden ts  
occurred, t h e  ff r s t  s i n c e  t h e  corripl e t i o n  of major comprehensive, quan- 
t i t a t i v e  hu r r i cane  evacuat ion  s tud ies  of threatened areas i n  F'I or ida .  
The paper repo r t s  the h u r r i c a n e  warning process t h e  t h r e a t  i n fo rma t ion  
a v a i l a b l e  t o  o f f i c i a l s  d u r i n g  Elena card the a c t i o n s  taken. P i n e l l a s  
County was used as an example t o  i l l u s t r a t e  d i f f i c u l t i e s  i n  d e c i s i o n  
niaki ng regardi ncj evaai-mti on. 

F i n d i n g s/ Comments : 

( 1 )  The d r i v i n g  force behind a l m o s t  a l l  dec i s ions  t u  advise o r  o rder  
s t h e  p o s t i n g  o f  hu r r i cane  warnings by t h e  N a t i o n a l  

f lu r r i cane Center ( N H C )  

( 2 )  Warnings t h a t  c a l l e d  fo r  " s p l i t t i n g "  o f  county  evacuat ion  wre 
d i f f i c u l t  f o r  o f f i c i a l s  4-m w s e  prepared t o  respond on csunty-wide 
b a s i s  on ly .  
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( 3 )  C o ~ ~ ~ t ~ r ~ z e ~  h u r r i c a n e  d e c i s i o n  systems on p r a b a b i l  S t i e s  o f  h u r r i -  
cane s t r i k i n g  were no t  u t i l i z e d  by o f f i c i a l s  d u r i n g  t h r e a t .  

( 4 )  Evacuat ion r a t e  f rom h i g h - r i s k  a r m s  was est imated a t  96% w i t h  

evacuees and t h e  h i g h e s t  i nc idence  of p u b l i c  s h e l t e r  use ever 
r e p o r t e d  

,008 peop le  go ing  t o  Red Cross she l te rs .  Th is  represented 40% o f  

(5) O f f i c i a l s  i n  Panhandle a f  F l o r i d a  repo r ted  c learance t imes and areas 
o f  b o t t l  enecks c a l  c u l  a ted  g r i  ~r t u  E l  ena were ex t remely  c l o s e  t a  
what was observed except near Tampa Bay which c l e a r e d  much more 
r a p i d l y  than  expected th rough prior calculatjons,  

Baker, E. J. 1984, “ P u b l i c  esponse t o  Hur r i cane  P r o b a b i l i t y  
Forecasts,” NOWA T NUS FCST 29. Washjngton, D,C.: Nat iona l  Weather 
Se r v i  ce . 
The s t a t e d  purpose o f  t h i s  steady was t o  assess t h e  e f f e c t  p r o b a b i l i t y  
f o r e c a s t s  of  hur r i canes  w i l l  have on p u b l i c  response. Data was taken 
from an experiment conducted w i t h  two groups o f  respondents i n  P i n e l l a s  
C ~ ~ ~ ~ y ~  F l o r i d a ,  i n  t h e  s p r i n g  of 1983. ~ e ~ p ~ ~ ~ ~ ~ ~ ~ ~  i n  one group were 
presented  w i t h  I6 h y p o t h e t i c a l  h u r r i c a n e  t h r e a t  s i t u a t i o n s  descr ibed i n  
terms of  storm s e v e r i t y ,  storm l o c a t i o n  and Na t iona l  Hur r i cane  Center 
“ a l e r t ”  s t a t u s  (watch, warning o r  n e i t h e r )  as we13 as local o f f i c i a l s  
statements rega rd ing  evacuat ion  (advised, ordered, n e i t h e r ) .  The o ther  
group was presented  t h e  exac t  same s i t u a t i o n s  p l u s  t h e  p r o b a b i l i t y  t h a t  
t he  storm would h i t  t h e i r  area and t h e  p r o b a b i l i t i e s  o f  a f f e c t i n g  o t h e r  
c o a s t a l  l o c a t i o n s .  Overa l l  r o b a b i l i t i e s  were found t o  have l i t t l e ,  if 
any, e f f e c t  on p u b l i c  response one way or t h e  other.  The mast impor tan t  
v a r i a b l e  a f f e c t i n g  response was l o c a l  o f f i c i a l s ’  statements, regard less  
o f  whether probability i n f o r m a t i o n  was a v a i l a b l e  o r  not (pg, i i ) .  

F i  n d i  ngs/Comments: 

(1) P r o b a b i l i t y  f o r e c a s t s  of h u r r i c a n e  have l i t t l e  i f  any e f f e c t  on 
p u b l i c  respanse t o  evacuation. 

(2 )  The most impor tan t  v a r i a b l e  a f f e c t i n g  response was l o c a l  o f f i c i a l s #  
statements,  regard less  o f  whether p r o b a b i l i t y  i n f o r m a t i o n  was 
avai  1 ab1 e o r  not, 



4.2 

Baker, E.  J .  1984. "Decid ing Whether t o  Evacuate a Reach Community 
d u r i n g  a Mur r i canc  Threat." Unpubl ished manuscr ipt ,  F l o r i d a  S t a t e  
U n i v e r s i t y , Ta 1 1 a h a s s e , F 1 o r i d a . 
(As taken ve rba t im  f rom t h e  paper presented) 

"High p o p u l a t i o n  d e n s i t i e s  i n  t h e  coas ta l  ba r r i e i -  areas and l i m i t e d  
t r a n s p o r t a t i o n  rou tes  connect ing them t o  areas f a r t h e r  i n l a n d  cou ld  
r e q u i r e  24 hours o r  more i n  some l o c a t i o n s  t o  s a f e l y  evacuate b a r r i e r  
areas b e f o r e  a r r i v a l  o f  a severe hu r r i cane .  Conf idence i n  t h a t  sort, o f  
q u a n t i f i c a t i o n  o f  evacuat ion d i f f i c u l t i e s  has come about o n l y  r e c e n t l y  
and i s  bu t  one example o f  t h e  increased i n f o r m a t i o n  burden be ing  borne b.y 
pub1 i c o f f i c i  a1 s and emergency rridnagement p r o f e s s i  onal  s as they  face  a 
d e c i s i o n  whether t o  evacuate t h e i r  j u r i s d i c t i o n  when a h u r r i c a n e  
th rea tens .  T h i s  paper discusses t h e  d i f f i c u l t y  o f  t h a t  d e c i s i o n  process 
and d e s c r i  hes how 100 c o a s t a l  emergency management p r o f e s s i o n a l s  
c u r r e n t l y  a t tempt  t o  make the i r  decis ion."  

F o r e c a s t i n g  of s torm p r e d i c t i o n s  i s  c l e a r l y  exp la ined  w i t h  scenar ios 
desc r ibed  u s i n g  f i v e  f a c t o r s  ( o r  t ypes  o f  t h r e a t  i n f o r m a t i o n ) :  s e v e r i t y  
o f  storm, NHC a l e r t ,  YHC p r o b a b i l i t i e s ,  r e l a t i v e  p r o b a b i l i t i e s ,  and t r e n d  
i n probabi  1 i t i  es. Diagrams a re  appended t o  t e x t .  Concl u d i  ng t h a t  
d e c i s i o n  s t r a t e g i e s  a r e  best  d e f i n e d  f o r  dec i s ions  t h a t  a re  made most  
o f t e n  and t h a t  emergencies a r e  no t  r o u t i n e ,  t h e  ar i thor suggests t h a t  
b e t t e r  i n s t r u c t i o n  i n  t h e  f a c t o r s  rega rd ing  t h e  dec i s ions  be a v a i l a b l e  t o  
p r o f e s s i  onal  s. 

F i  n d i  ngs/Comments: 

(1) Ana lys i s  of da ta  i n d i c a t e s  t h a t  many o f  t h e  emergency management 
p r o f e s s i o n a l s  do n o t  have a c l e a r  i dea  o f  how t o  use some o f  t h e  
f a c t o r s  i n  making evacuat ion dec i s ions  or  have misconcept ions 
r e g a r d i n g  t h e i r  use. ( 4 n a l y s i s  i s  supported through s t a t i s t i c a l  
p rocedu r e s  L. ) 

Baker, E. J .  and 7 .  M. Car ter .  1984. "The Role o f  I n f o r m a t i o n  i n  P u b l i c  
Response t o  Warnings ," American Meteorology Soc ie ty  Conference ( D r a f t ) .  

Th i s  paper examines t h e  r o l e  o f  i n f a r m a t i o n  sources i n  t h e  i n d i v i d u a l  
d e c i s i o n  making response t o  warnings rega rd ing  h u r r i c a n e  t h r e a t s .  
Assuming a c a s t / b e n e f i t  a n a l y s i s  i s  used by i n d i v i d u a l s  i n  t h e  d e c i s i o n  
t o  evacuate, t h e  authors examine t h e  k inds  o f  i n f o r m a t i o n  t h a t  would most 
l i k e l y  enhance t h e  dec i s io r i  t o  evacuate. Factors  which a r e  seen t o  
a f f e c t  t h e  d e c i s i o n  a r e  pe rcep t ions  rega rd ing  t h e  l i k e l i h o o d  o f  t h e  s torm 
h i t t i n g  t h e  r e s i d e n t ' s  area i n c l u d i n g  t h e  use o f  p r e b a b i l i t y  f o r e c a s t s  
r e c e n t l y  i n s t i t u t e d  by t h e  NWS, t h e  pp rce i ved  s e v e r i t y  o f  consequences 
such as general  i n f o r m a t i o n  o f  h u r r i c a n e  hazards, t h e  s e v e r i t y  of t h e  
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p a r t i c u l a r  storm, t h e  u n c e r t a i n t y  o f  changes i n  l a n d f a l l  l o c a t i o n  and t h e  
perce ived i n d i v i d u a l  v u l n e r a b i l i t y  of a person 's  neighborhood and 
d w e l l i n g .  Suggest ions r e g a r d i n g  t h e  d i s s e m i n a t i o n  o f  i n f o r m a t i o n  t o  
enhance t h e  l i k e l i h o o d  o f  evacuat ion  by o f f i c i a l s  i s  g iven  i n c l u d i n g  
t e l l i n g  those who do n o t  need t o  evacuate. Coastal  r e s i d e n t s  use 
whatever i n f o r m a t i o w f a u l t y  o r  cor rec t - in  t h e i r  d e c i s i o n  t o  evacuate. 
O f  a l l  p o s s i b l e  sources, t h e  p u b l i c  responds most d i r e c t l y  t o  l o c a l  
o f f i c i a l s .  The au thors  s t a t e  t h a t  t h e  p a s s i b i l i t y  o f  " c r y i n g  wo l f '$  
undermin ing f u t u r e  responses t o  evacuat ion  warnings has been o v e r s t a t e d  
and evidence f rom s t u d i e s  suggest t h a t  t h e  p u b l i c  should be c r e d i t e d  w i t h  
more sense. However, t h i s  t r u s t  p laces increased r e s p o n s i b i l i t y  f o r  pro-  
v i d i n g  c o r r e c t  and updated i n f o r m a t i o n  b.y o f f i c i a l s  t o  t h e i r  c i t i z e n r y ,  

Findings/Comments: 

(1) Dec is ions  t o  evacuate d u r i n g  a h u r r i c a n e  t h r e a t  a r e  based on t h e  
perce ived l e v e l s  o f  b e n e f i t s  and t h e  cos ts  o f  evacuat ion by t h e  
c o a s t a l  r e s i d e n t s  p rov ided predominant ly  hy t h e  i n f o r m a t i o n  rece 
by t h e  i n d i v i d u a l ,  

( 2 )  Ry f a r  t h e  most impor tan t  p o t e n t i a l  source o f  i n f o m a t i o n  i n  
enhancing t h e  d e c i s i o n  t o  evacuate i s  adv ice  o r  o rders  from l o c a  
p u b l i c  o f f i c i a l s .  

( 3 )  The "c ry -wo l f ' '  problem i s  no t  s u b s t a n t i a t e d  by e m p i r i c a l  evidence. 

ved 

Baker. E. J ,  1980. "CoPina w i t h  Hur r icane Evacuat ion n i f f i c u l t i e s . "  
pp. 
Sea Grant  Col lege Repor t  No. 33. 

13-18, i n  E .  J. Baker led . ) ,  Hur r icanes  and Coastal  Storms, -- F l o r i d a  

The i m p r e c i s i o n  o f  f o r e c a s t i n g  l a n d f a l l  f o r  hur r i canes  presents  problems 
f o r  bo th  p u b l i c  and l o c a l  o f f i c i a l s .  T h i s  a r t i c l e  b r i e f l y  descr ibes  some 
o f  t h e  problems i n c l u d i n g  t h e  t i m i n g  o f  warnings and t h e  number o f  people 
t h a t  a c t u a l l y  respond t o  such warnings by evacuat ion,  Problems w i t h  
evacuat ion  r o u t e  c a p a c i t y  a r e  noted as well as t h e  f e a s i b i l i t y  o f  us ing  
v e r t i c a l  evacuat ion  as a l a s t  r e s o r t .  Suggestions f o r  p r e v e n t i n g  " t h e  
growth of imposs ib le  evacuat ion s i t u a t i o n s "  i n c l u d e  r e s t r i c t i v e  zoning 
and c o n t r o l l e d  growth p o l i c i e s .  

Findings/Gornments: 

(1) Not everyone w i l l  evacuate even i f  g iven o f f i c i a l  orders.  

( 2 )  Evacuat ion r o u t e  c a p a c i t y  v a r i e s  f rom 500-800 v e h i c l e s  p e r  l a n e  p e r  
hour i n  t h r e e  o f  t h e  evacuat ion  s tud ies .  
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(3 )  V e r t i c a l  evacuat i  on has problems i n  (1) ascer ta i i  n i  ng the  s t r u c t u r e s  
as safe, ( 2 )  over-crowding by evacuees i f  o p t i o n  i s  p u b l i c i z e d ,  
( 3 )  p o s s i b l e  s t r a n d i n g  o f  evacuees f rom food and medical  serv ices ,  
and ( 4 )  p o s s i b i l i t i e s  o f  r o o f  f a i l u r e  o r  window breakage l e a d i n g  t o  
i n t e r i o r  damage and t h r e a t e n i n g  t h e  s a f e t y  o f  evacuees. 

( 4 )  The most st r ingent  p o l i c y  i n c l u d e s  a "'growth cap" ( p g .  1 7 )  and 
r e s t r i c t i v e  zoning p o l i c i e s .  Thus, evacuat ion i s  enhanced through 
(1) i n c r e a s i n g  evacuat ion c a p a b i l i t y  (i.e., by b u i l d i n g  another  
causeway, e l  evat i ng o r  Pp j i  den i  ng e x i  s t i  ng roads ) , ( 2) decreas ing 
t h e  number o f  people who need t o  leave an a rea  (by c o n s t r u c t i o n  o f  
necessary she? te r  f a c i l i t i e s ) ,  o r  ( 3 )  l i m i t i n g  t h e  populat ion.  

Baker, E. J. 1979. " P r e d i c t i n g  Response t o  Hur r icane Warnings: 
A Reanalys is  o f  Data f rom Four S t u d i e s 3 "  - Mimsa . . .. Emergencies 4: 9-24. 

Th is  study reexarni nes f o u r  pos t -hur r i cane sample surveys regard ing  huixan 
response t o  h u r r i c a n e  warnings: Moore e t  a l .  (1963) on Car la ;  M i l k i n s o n  
and Ross (1970) on Camil l e ;  Baker e t  a1 . (1975), and I.lindhan et. a1 . 
(1977) on E lo ise .  A f t e r  rev iewing  the prev ious  s tud ies ,  the a n a l y s i s  i s  
extended w i t h  respect  t o  one var iab le ,  evacuat ion i n  response t o  
h u r r i c a n e  warning. A1 1 storms were major l i r i r r icanes, presented l a n d f a l l  
f o r e c a s t i n g  problems, and had l e n g t h y  periods o f  mon i to r ing .  They 
d i f f e r e d  i n  t h a t  each s t r u c k  a d i s t i n c t l y  d i f f e r e n t  coas ta l  area a t  a 
d i f f e r e n t  t i m e  o f  day and f a t a l ' t i s  d i f f e r e d  widely .  
t e s t e d  were grouped i n t o  13 c a t e g o r i e s :  i n f o r m a t i o n  sources, evacuat ion 
advisements, storm watching, b e l i e f  t h a t  t h e  storm would h i t ,  e x p e c t a t i o n  
of  damage, conf idence i n  weather' f o r e c a s t i n g ,  r e c a l l  of f o r e c a s t  
i n f o r m a t i o n ,  know1 e d p  about hur r i canes ,  p rev ious  h u r r i c a n e  experience, 
l e n g t h  o f  residence, s i t e  c h a r a c t e r i s t i c s ,  demographics, and a 
miscel laneous category.  
s t r o n g  p r e d i c t o r s  o f  evacuat ion us ing  o n l y  measures o f  a s s o c i a t i o n :  
ch i -square o r  Goodman and K r u s k a l ' s  r e d u c t i o n  i n  e r r o r s  measure. I t  i s  
suggested t h a t  a more d i  s e r i m i  n a t e  measure o f  evacuat ion o t h e r  than just 
l e a v i n g  home should be used. 
persons i n  t h e  most r i s k y  areas evacuated b u t  l i t t l e  was d iscovered t h a t  
c o u l d  enhance t h e  l i k e l i h o o d  o f  evacuation. 

The 7 5  v a r i a b l e s  

The f o u r  s t u d i e s  f a i l e d  t o  i d e n t i f y  c o n s i s t e n t l y  

The conc lus ion  i n  t h e  surveys i s  t h a t  those 

FindingsJComments: 

(1) 

( 2 )  

No c o n c l u s i v e  f i n d i n g s  t h a t  were c o n s i s t e n t  i n  a l l  f o u r  s t u d i e s  
except t h e  fac t  t h a t  those i n  t h e  most  r i s k y  areas tend t o  evacuate. 

No conclus ions regard ing  t h e  f u t u r e  enhancement evacuat ion p r o p e n s i t y  
a r e  a v a i l a b l e  f rom t h e  skudies. 



Bates, F. L., C. W. Fogelman, V, J .  Parenton, R. W. Pittrnan and 
G. S .  Tracy. 1963. “The S o c i a l  and Psycho log ica l  Consequences o f  a 
N a t u r a l  D i s a s t e r :  A L o n g i t u d i n a l  Study o f  Hur r icane Audrey.’’ Nat iona l  
Research Counci l  D i s a s t e r  Study 18. Washington D.C.: N a t i o n a l  Academy 
o f  Sciences . 
This  e x t e n s i v e  r e p o r t  d i  scusses t h e  soc i a1 and psycho1 cagical consequences 
t o  a c o a s t a l  community from d i s a s t r o u s  Hur r icane Audrey i n  which 440 
persons l o s t  t h e i r  l i v e s  and h a l f  t h e  homes i n  t h e  area were demolished. 
The l o n g i t u d i n a l  s tudy was conducted f rom 1957 t o  1961 i n  Cameron Par ish,  
Louis iana,  i n  an a t tempt  t o  assess t h e  s o c i a l  impacts o f  a n a t u r a l  
d i s a s t e r  i n c l u d i n g  t h e  s o c i a l  change t h a t  f o l l o w e d  t h e  event. A t e n t a t i v e  
model f o r  l o n g i t u d i n a l  s tudy  o f  d i s a s t e r s  u t i 1  i z i n g  a system‘s approach 
i s  given. F a i l u r e  t o  evacuate by t h e  respondents was blamed on n o t  
b e l i e v i n g  t h e  s torm t o  be as s e r i o ~ s  as 1’t was, Raving no p r i o r  
exper ience w i t h  t h e  e x t e n t  and h e i g h t  o f  s to rm surge generated, and by 
b e i n g  m i s l e d  by media r e p o r t s  c i t i n g  a l a t t e r  t ime o f  impact than t h a t  
i s s u e d  by t h e  NWS, 
a t  approx imate ly  1.200 o f  which approx imzte ly  800 were evacuated by army 
and o i l  company h e l i c o p t e r s ,  The m a j o r i t y  o f  s u r v i v o r s  l e f t  t h e  impact 
zone as soon as p o s s i b l e  a f t e r  t h e  stor i i i  due t o  the u n s a n i t a r y  
c o n d i t i o n s .  Rlacks s u f f e r e d  s i g n i f i c a n t l y  h e a v i e r  losses  w i t h  deaths o f  
322 p e r  10,000 o f  p o p u l a t i o n  compared t o  38 deaths os5 w h i t e s  p e r  10,000 o f  
t o t a 1 pop u 1 a t i on e 

Est imates p laced t h e  number evacuated from t h e  water  

Findings/commentsr 

(1) Reasons f o r  n o t  evacuat ing  as g i ven  by respondents inc luded l a c k  o f  
b e l i e f  i n  ser iousness o f  storm, c o n f l i c t i n g  media r e p o r t s  regard ing  
l a n d f a l l  t imes, and u n f a m i l i a r i t y  w i t h  e x t e n t  and h e i g h t  o f  storm 
surge generated by a h u r r i c a n e  o f  t h i s  magnitude, 

( 2 )  The au thors  conclude t h a t  F r i t z  s t h e r a p e u t i c  community concept i s  
u s e f u l  o n l y  i n  immediate post - impact  s i t u a t i o n  and n o t  i n  long- term 
analyses. 

( 3 )  B7acks s u f f e r e d  s i g n i f i c a n t l y  more deaths than wh i tes  w i t h  38/10,000 
deaths o f  wh i tes  per  t o t a l  popu?a l ion  compared t o  322/10,000 deaths 
o f  blacks  p e r  t o t a l  popu la t ion .  

Werke, P. and C ,  Ruch. 1985. “ A p p l i c a t i ~ n  of a Computer System f o r  
H u r r i c a n e  Emergency Response and Land Us?? Planning,” Journal  o f  Envi ron- 
mental  Management 21:117-B34. 

A computer system t o  s i m u l a t e  h u r r i c a n e  losses i s  presented t h a t  i s  
based on two models -- exposure, as evidenced by land-use p a t t e r n s  and 
hazards, as represented by wind speed and surge pa t te rns ,  The system 
uses a computer ized geographic i n f o r m a t i o n  system ( G I s )  t o  generate a 
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s tandard ized d a t a  base f o r  s p a t i a l  o r i e n t e d  data. Coup1 ed w i t h  exposure 
and vu1 nerab i  1 i t y  model s and damage a1 gori thms t h e  GTS i d e n t i f i e s  1 oca- 
t i o n  and e x t e n t  o f  losses  as w e l l  as h u r r i c a n e  prone land. The iden- 
t i  f i cat:  on o f  t h e  exposed popul a t i  on and b u i  1 d i  ngs i s  based OR reg i  onal 
1 and development scenar ios t h a t  d i  s t r i b u % e  growth among census t r a c t s  
based on an a t t r a c t i v e n e s s  r a t i n g .  
v u l n e r a b i l i t y .  The i n t e n t  i s  t o  p r o v i d e  in formed data  on which deci- 
s i o n s  i n  c o o r d i n a t i n g  land-use and emergency response measures 
( i n c l u d i n g  evacuat ion and s h e l t e r i n g  s t r a t e g i e s )  can be formulated. 
Paper uses Nueces County, Texas, t h a t  i n c l u d e s  Corpus C h r i s t i ,  as a case 
study. 

Zones a r e  d e l i n i a t e d  based on hazard 

F i  n d i  ngslConments: D e s c r i p t i o n  o f  computer model t h a t  c a l  c u l  a tes  s o c i  a1 
and economic losses  f a r  a range o f  h u r r i c a n e  surge and wind i n t e n s i t y  
model s o  

Brinson, M. 1980. "Hurr icane Evacuat ion P1 anning foi- Coastal  Georgia," 
pp. 63-66, i n  E. J. Baker (ea.), Hurr icanes and Coastal  Storms, F l o r i d a  
Sea Grant Co l lege Report  No, 33. 

Dur ing  exerc ises  conducted a t  s t a t e  and l o c a l  l e v e l s  t o  t e s t  t h e  e f fec-  
t i v e n e s s  a f  t h e  new S t a t e  o f  Georgia Natura l  D i s a s t e r  Plan, t h e  need f o r  
f u r t h e r  pl anning o f  evacuat ion procedures became evident.  Major problem 
areas i n c l u d e d  l a c k  o f  d a t a  regard ing  evacuat ion zones a long t h e  coas ta l  
area r e l a t e d  t o  r i s i n g  water and h i g h  winds, l a c k  o f  d e s c r i p t i o n  can- 
c e r n i n g  prep1 anncld evacuat ion rou tes  and know1 edge af hos t  and r e c e p t i o n  
areas f o r  evacuees. Th is  r e p o r t  descr ibes  t h e  o r g a n i z a t i o n s  i n v o l v e d  i n  
the process o f  upgrading t h e  p l a n  as well as t h e  c o o r d i n a t i o n  r e q u i r e d  
between agencies. 
o r g a n i z a t i o n  were t h e  most d i f f i c u l t  from which t o  o b t a i n  da ta  and i t  i s  
suggested t h a t  such count ies  be e l i m i n a t e d  from be ing  hos t  areas. 

Count ies w i t h  an i n a c t i v e  o r  w i t h  no c i v i l  defense 

F i  n d i  ngs/Comments: 

(1) The major  problems w i t h  t h e  S t a t e  o f  Georgia Natura l  D i s a s t e r  Plan 
i n c l u d e d  t h e  l a c k  o f  da ta  regard ing  evacuat ion zones a long t h e  
c o a s t a l  a reas  r e l a t e d  t o  r i s i n g  water  and h i g h  winds, t h e  l a c k  o f  
d e s c r i p t i o n  o f  preplanned evacuat ion rou tes  and t h e  l a c k  o f  
knowledge concern ing h o s t  and r e c e p t i o n  areas f o r  evacuees. 
C o r r e c t i o n s  r e q u i r e d  ex tens ive  c o o r d i n a t i o n  b e t  een s t a t e ,  f e d e r a l  
and l o c a l  o f f i c a l s .  

( 2 )  Count'Jes w i t h o u t  an a c t i v e  or o f f i c i a l  c i v i l  defense u n i t  were t h e  
most d i f f i c u l t  t a  gather  r e q u i r e d  da ta  and authors suggest they  be 
e l i m i n a t e d  f rom be ing  a hos t  area, 
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Car te r ,  T. M,, S. Kendal l  and J .  P. Clark, 1983, "Household Response 
t o  Warnings," I n t e r n a t i o n a l  Jou rna l  o f  I Mass Emergencies and O isas te rs  1 
(March): 95-184, 

Th is  a r t i c l e  exp lo res  t h e  i n f l u e n c e  o f  f a m i l y  s t r u c t u r e  l"n responding t o  
n a t u r a l  hazard warnings. Responses g iven by 429 r e s i d e n t s  o f  Mobile, 
Alabama, a f t e r  Hur r i cane  F r e d e r i c k  s t r u c k  i n  September, 1979, a re  analyzed 
u s i n g  a two-phase dec is ion-making rrrodel. Comparisons a r e  made between 
d i f f e r e n t l y  s t r u c t u r e d  fam i l i es -s ing le  persons l i v i n g  alone, mar r i ed  
couples w i t h  c h i l d r e n  and mar r i ed  coup?es w i t h o u t  ch i l d ren - regard ing  
whether r e s i d e n t s  d i d  o r  d i d  no t  cons ider  evacuat ion  and, secondly, i f  
they  d i d  cons ider  evacuat ion,  what f a c t o r s  i n f l u e n c e d  t h a t  dec is ion .  
Data suggests f a m i l i e s  w i t h  c h i l d r e n  appear more l i k e l y  t o  cons ider  
evacuat ion.  Complete nuc lea r  f a m i l i e s  appear to a c t  as r e l a t i v e l y  
s e l f - c o n t a i n e d  dec is ion-making u n i t s  r e l y i n g  on the1 r own i n t e r p r e t a t i o n  
o f  warnings w h i l e  s i n g l e  persons and those mar r i ed  w i t h o u t  c h i l d r e n  r e l y  
on t h e i r  p r i o r  pe rcep t ions  o f  r i s k  and t h e i r  s o c i a l  con tac ts  w i t h  o t h e r  
s i g n i  f i  can t  persons. 

F i  nd i  ngs/Cornments: 

(1) S i n g l e  r e s i d e n t s  l i v i n g  a lone are l e s s  l i k e l y  t o  respond t o  e i t h e r  
o f f i c i a l  o r  u n o f f i c i a l  statements i r r e s p e c t i v e  o f  t h e i r  percept ions  
o f  r i s k  and t o  respond t o  t h e i r  s o c i a l  con tac ts  i n  cons ide r ing  
evacua t i  on. 

( 2 )  Y a r r i e d  couples w i t h  or w i t h o u t  c h i l d r e n  are  e q u a l l y  l i k e l y  t o  
respond t o  o f f  i c i  a1 s tatements a1 t hougi-r those w i  thowt  c h i  1 dren a re  
e q u a l l y  l i k e l y  t o  respond t o  u n o f f i c i a l  ones as  we l l .  

Mar r i ed  couples w i t h  c h i l d r e n  a re  much less l i k e l y  t o  respond t o  
s o c i a l  con tac ts  and t o  r e l y  more h e a v i l y  on t h e i r  pe rcep t ion  o f  
t h e i r  r i s k  o f  s torm surge f l ood ing ,  c o n f i r m a t i o n  o f  t h r e a t  as w e l l  
as a d d i t i o n a l  i n f o r m a t i o n  i n  d e c i d i n g  t o  evacuate, 

( 3 )  

( 4 )  Couples w i t h o u t  c h i l d r e n  and s i n g l e  res iden ts  a re  more l i k e l y  t o  
evacuate w i t h  no a d d i t i o n a l  i n c e n t i v e s ,  once hav ing  considered 
evacuat ion,  than couples w i t h  c h i l d r e n ,  

( 5 )  S i n g l e  r e s i d e n t s  a re  more l i k e l y  t o  evacuate on t h e  bas i s  o f  p r i o r  
r i s k  percept ion ,  once hav ing  consibdered evacuat ion,  t han  couples 
w i t h o u t  c h i l d r e n .  

( 6 )  Couples w i t h  or  w i t h o u t  c h i l d r e n  a r e  more l i k e l y  t o  evacuate on t h e  
bas i s  o f  t h e i r  pe rcep t ion  o f  t h e  l i k e l i h o o d  o f  f l o o d i n g ,  once hav ing  
cons idered evac i ia t ion  than s i n g l e  res idents .  
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Chiu, A . ,  e t  a l .  1983. "Hur r icane Ivm9 H a w a i i ,  November 23, 1982." 
Washington, D.C.: Na t i ona l  Academy o f  Sciences. 

Th is  team r e p o r t  d iscusses t h e  e f f e c t s  o f  Hur r icane Twa which s t ruck  t h e  
Hawaiian i s l a n d s  o f  Kauai , Oahrr, and N i  ihau, on November 23, 1982, 
A l though no t  cons idered a major storm, t h e  h u r r i c a n e  produced t-lawa'i ' s  
most c o s t l i e s t  n a t u r a l  d i s a s t e r  a l though o n l y  one death and severa l  
minor  i n j u r i e s  were incur red .  High winds knocked ou t  communications 
which l e f t  t h e  l o c a l  NWS wi thou t  d i r e c t  access t o  s a t e l l i t e  da ta  
r e s b l t i n g  i n  poor da ta  c o l l e c t i o n  o f  weather anomalies. Numerous 
p r o b l  enis regard? ny emergency preparedness and evacuat ion  measures a re  
discussed, Among t h e  most s i g n i f i c a n t  issues a f f e c t i n g  emergency 
response were t h e  hr l 'e f  p e r i o d  o f  storm d e t e c t i o n  and warning; t h e  
inaccuracy o f  FEMA 100-year f l o o d p l a i n  maps i n  de te rm in ing  e x t e n t  o f  
f l ood ing ;  damages i n c u r r e d  because o f  poor b u i l d i n g  cons t ruc t i on ;  poor 
des ign  and inadequacy o f  b u i l d i n g  codes; i nadequacy o f  s h e l t e r s  and 
amount o f  p r o v i s i o n s  i n  access ib le  l o c a t i o n s ;  l a c k  o f  a l t esna t - i ve  
evacuat ion  rou tes ;  l a t e  i ssuance o f  warnings p a r t i c u l a r l y  t o  t o u r i s t s ;  
u n d e r s t a f f e d  and underequipped c i v i l  defense s t a f f  on Oahu; l a c k  o f  
unders tand ing  o f  v a r j  ous e t h n i c  and c u l t u r a l  d i  f ferences by d i s a s t e r  
agencies ( seve ra l  d i f f e r e n t  languages are  spoken on t h e  i s l a n d s ) ;  and 
incomple te  coverage o f  t h e  s i r e n  warning system on Kauai. Although pre-  
p a r a t i o n s  f o r  o t h e r  types  o f  n a t u r a l  d i s a s t e r s  have occurred, t h e  r e p o r t  
no tes  t h a t  t o  da te  no at tempts  have been made t o  dev i se  comprehensive 
redevelopment g u i d e l i n e s  f o r  Nind-damaged areas. 

F i  nd i  ngs/Comments : 

(1) Evacuat ion was h indered by numerous problems i n c l u d i n g  a b r i e f  p e r i o d  
between d e t e c t i o n  and warning, t h e  unders ta f fed  and underequipped 
c i v i l  defense agency on Oahu, l a t e  issuance o f  warnings, l a c k  o f  
a l t e r n a t i v e  evacuat ion  routes,  l ack  o f  i n f o r m a t i o n  and c o o r d i n a t i o n  
o f  p r o v i s i o n s  rega rd ing  s h e l t e r s  i n c l u d i n g  j u r i s d i c t i o n a l  d ispu tes  
on t h e i r  use, and l a c k  o f  i n f o r m a t i o n  d i ssemina t ion  t o  t o u r i s t s  who 
were a l s o  f o r c e d  t o  use she l te rs .  

( 2 )  A l though well equipped t o  handle o t h e r  n a t u r a l  d i s a s t e r s  t h e  
agencies i n v o l v e d  were no t  prepared for  a hur r i cane.  (Authors  no te  
t h a t  110 p l a n  has been developed s i n c e  t h e  hur r icane. )  

( 3 )  Lack o f  back-up e l e c t r i c i t y  f o r  communications hampered c o o r d i n a t i o n  
o f  warning and emergency systems i n c l u d i n g  media communication. 

( 4 )  R e s t o r a t i v e  at tempts were hampered by c u l t u r a l  and e t h n i c  d i v e r s i t y  
f o r  which t h e  agencies i n v o l v e d  were unprepared. 
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Christensen, L. and C. E. Ruch. 1980. "The E f f e c t  o f  Socia l  I n f l u e n c e  
on Response t o  Hur r icane Warnings," D isas te rs  412): 205-210. 

Th is  paper r e p o r t s  t h e  r e s u l t s  o f  two exper iments conducted t o  t e s t  t h e  
hypothes is  t h a t  an i n d i v i d u a l ' s  response t o  i ~ ~ e n d i ~ ~  d i s a s t e r  i s  
i n f l  uenced by observ i  ng t h e  behavior  o f  o the rs  e 

random from t h e  Gal veston, ?exas, te lephone d i r e c t o r y ,  t he  f i r s t  expe r i -  

t h e  i n f l u e n c e  o f  a s t r a n g e r ' s  responses on one own's response as well as 
t h e  p o t e n t i a l  i n f l u e n c e  of  surrounding events and a u t h o r i t y  f i g u r e s  such 
as t h e  NWS on i n d i v i d u a l  response. The second exper iment t e s t e d  t h e  
i n f l u e n c e  o f  a spouse o r  f r k m d ' s  response on own's response, Qbservin 
t h e  responses o f  o the rs  d i d  n o t  appear t o  a f f e c t  responses taken a t  an 
i nd i  v i d u a l  1 eve1 
response. Desc r ib ing  surrounding events w i t h  those o f  p r i o r  hur r i canes  
a l s o  inc reased t h e  e x t r e m i t y  o f  response. F a i l u r e  t o  f i n d  a s i g n i f i c a n t  
group e f f e c t  i n  e l i c i t i n g  responses i n  t h e  second experiment supported 
t h e  o v e r a l l  f i n d i n g s  t h a t  s o c i a l  i n f l uence  i s  n o t  a r e l e v a n t  f a c t o r  i n  
decis ion-making t o  evacuate, The authors suggest t ha t  the na tu re  of t h e  
t a s k  may i n f l u e n c e  t h e  degree o f  con formi ty  t h r o ~ g h  A l l e n ' s  (19 
v a r i a b l e s  which suggest ~ ~ n ~ ~ ~ ~ t y  decreases as importance o f  t 
increases,  as t h e  ambigu i ty  o f  t h e  s t imu lus  decreases and as t h e  person 's  
perce ived competence i n  d e a l i n g  with hu r r i canes  increases, They account 
For  t h e  f a i l u r e  t o  f i n d  a social in f luence,  

Sel e c t i  ng subjects; a t  

i n d i v i d u a l s  as sub jec ts  w h i l e  t h e  second employed couples 
r r i e d  or i n v o l v i n g  c l o s e  f r iends .  The f i r s t  exper iment t e s t e d  

u t  the adv isory  o f  t h e  NWS d i d  produce a 

F i  n d j n g s ~ ~ o ~ m e ~ ~ s :  

(1) I n  t h e  two experiments, a d v i s o r i e s  issued by a u t h o r i t i e s  such as t h e  
NUS produced a s i g n i f i c a n t  impact i n  generJ t i ng  a more extreme 
response except f o r  i n d i v i d u a l s  w i t h  p r i o r  h u r r i c a n e  exper ience f o r  
which t h e  knowledge o f  surrounding a c t i v i t i e s  was a more powerful  
p r e d i  ctoir, 

(2)  I n  n e i t h e r  o f  t h e  s t u d i e s  d i d  t h e  a c t i o n s  o f  s t rangers,  f r i e n d s  or 
spouses have any impact on an individual's response i n c l u d i n g  i n t e n t  
t o  evacuate. 

Chr is tensen,  L. and C. E. Ruche 1978, 'Assessment o f  
Radio and T e l e v i s i o n  on Hur r icane Awareness," Mass €inergent ies 3: 
209-216. 

Th is  study seeks t o  assess t h e  impact of t h e  Hur r i cane  Awareness Program 
on r e s i d e n t s  o f  22 Texas coas ta l  communities rega rd ing  t h e i r  knowle 
and b e l i e f s  about hur r i canes ,  and t h e i r  in tended responses i n c l u d i n g  
whether they  had a ~ ~ ~ - p ~ a n n e d  evacuat ion route when faced w i t h  a hhasri- 
cane t h r e a t .  
te lephone d i r e c t o r y ,  which were mai led  a ques t i onna f re  i n  August, 1971, 

O f  t h e  1,350 res iden ts ,  se lec ted  a t  random from each c i t y ' s  



and f o l l o w e d  by a remfnder card ;  the  response ra te  was 32% (363 
re tu rned) .  Ana lys is  i n d i c 2 t e s  t h a t  r a d i o  p resenta t ions  produced 1 i t t l e  
or- no e f f e c t  i n  s t i m u l a t i n g  hirrricane awareness or preparedness and may 
have produced a n e g a t i v e  r e s u l t .  The brochr i re increased t h e  accuracy SF 
knowledge regard ing  h u r r i c a n e s  and t h e  t e l e v i s i o n  spots enhanced b e l i e f s  
about h u r r i c a n e  des t ruc t iveness .  B i a s  may cxis t  i n  t h e  study because of 
t h e  s e l f  s e l e c t i v e  process regard1 rig t h e  d i s s e m i m t i o n  o f  brochures, i n  
t h e  iriedia p r e s e n t a t i o n s  o r  because o f  t h e  low r e t u r n  rate.  

(1) Radio presentations produced l i t t l e  o r  na e f f e c t  i n  s t i m u l a t i n g  
h u r r i c a n e  awareness or preparedness and may Rave even produced a 
n e g a t i v e  resul t . 

( 2 )  'The brochure inc reased accuracy of know? edge regard ing  hur r icanes  
and t e l e v i  siorr spots enhanced b e l i e f s  i n  h u r r i c a n e  dest ruct iveness,  

(3 )  Concerning in tended responses, r e s i d e n t s  who had rece ived brochure 
were s i g n i f i c a n t l y  more prone t o  hav ing a pre-planned evacuat ion 
r o u t e  t h a n  t h m e  who had n o t  rece ived a brochure (76% versus 59%). 

Clark, J. and 6 .  M. Car ter .  1980. "Response t o  Hur r icane Warnings as 
a Process: Determinants of Household Behavior." DB. 19-24. i n  

~ I .  

E, J. Bakes ( e d . ) ,  Hur-ricanes and Coastal .......... Storms, ___ F l o r i d a  Sea Grant 
Col lege Report No. 33. 

T h i s  paper presents  a t e n t a t i v e  model OF i n d i v i d u a l  response t o  natura? 
hazard warnings i n  general, and evacuat ion behavior  i n  p a r t i c u l a r .  Using 
a "b~i inded r a t iona l  i t y "  decis ion-mi ik ing approach the model enpl oys 
sequent ia l  passes through the decis ion-making process t o  p r e d i c t :  
(1) t h e  range o f  responses t h a t  w i l l  be d isp layed i n  t h e  p o p u l a t i o n  and 
( 2 )  t h e  p r o p o r t i o n s  o f  t he  popr11aZ:T;on t h a t  w i l l  d i s p l a y  t h e  predietc3d 
response, Fac tors  t h a t  i n f l  uence i nc l  ude t h e  sa9 i egscy o f  t h e  h u r r i c a n e  
Fsarning and t h e  i n f o r m a t i o n  conta ined i n  t h e  warning, 
i n f l u e n c e  source of i n f o r m a t i o n :  (1) ease of ahtairs ing i n f o r m a t i o n  and 
( 2 )  perce ived r e l i a b i l i t y  or c r e d i t s i l t y  o f  source. 
a d d i t i o n a l l y  p r e d i c t s  t h a t  multiple sources o f  i n f o r m a t i o n  are  used by 
the popkil a t l o n .  Since t h e  model employs sequent ia l  passes, i n c o n s i s t e n t  
in fo rmat ion  may be m a g n i f i e d  r e s u l t i n g  i n  delay i n  r e a c t i o n  t o  hurricane 
warnlngs, F u r t h e r  ore, t h e  ~liodel i n d i c a t e s  t h a t  minimal exper ience w i t h  
p rev ious  hur r icanes  w i l l  result i n  low negat ive  u t i l i t y  t o  evacuate, 
thereby,  i n c r e a s i n g  the threshold levels and making i t  more d i f f i c u l t  t o  
motivate  people t o  evacuate i n  the fu tu re .  

TWI f a c t o r s  

The model 



Findings/Comments: 

(1) Th is  t h e o r e t i c a l  a r t i c l e  presents  a model suggest ing t h a t  exper ience 
w i t h  hu r r i canes  o f  minimal impact w i l l  make it more d i f f i c u l t  t o  
evacuate i n d i v i d u a l s  i n  t h e  f u t c r e .  Inc rease i n  t h r e s h o l d  l e v e l s  
r e s u l t s  f rom i n s t a b i l i t y  o f  u t i l i t i e s  rega rd ing  t h e  d e c i s i o n  t o  
evacuate and, thus, r e s u l t  i n  de lay  i n  response t o  warnings. 

Committee on Na tu ra l  D isas ters .  1985. "Hurr icanes Iwa, A1 i c i a ,  and 
Diana - Common Themes." Washington, D.C.: Nat iona l  Academy Press. 

T h i s  r e p o r t  f i r s t  b r i e f l y  summarizes t h e  Committee on Natura l  D i s a s t e r s '  
v a r i o u s  s tudy  team's a c t i v i t i e s  d u r i n g  t h e  ca lender  yea r  1984. The 
r e p o r t  t hen  presents  a gener i c  a n a l y s i s  o f  t h e  severa l  recent  
hu r r i canes  - Iwa, A l i c i a  and Diana. I nc luded  a re  d i s t i n c t i v e  meteorolo- 
g i c a l  fea tures ,  coas ta l  processes, s t r u c t u r a ?  damages, l o s s  of l i f e 1  ines,  
and response and recovery e f f o r t s .  None o f  t h e  hu r r i canes  were i n tense  
b u t  demonstrated t h e  g rea t  v u l n e r a b i l i t y  o f  today 's  coas ta l  popu la t i ons  
t o  more s e r i o u s  h u r r i c a n e  d i s a s t e r s  due t o  ex tens i ve  coas ta l  development. 
Appendix A a l s o  l i s t s  t h e  p o t e n t i a l  team members and t h e i r  assoc ia t i ons  
f o r  1984. 

F i  n d i  ngs/Comments: 

(1) Most severe damage t o  l i f e l i n e s  caused by t h r e e  hu r r i canes  was t o  
overhead power l i n e s ,  te lephone cab les  and po les  on which they  were 
suspended. 

( 2 )  The t h r e e  hu r r i canes  demonstrated t h a t  t h e  g r e a t e s t  t h r e a t  t o  s t r u c -  
t u r e s  are  inadequate fas ten ings  and anchor ing and windborne debr is .  

( 3 )  A l l  t h r e e  hu r r i canes  revea led  s t reng ths  and weaknesses o f  c u r r e n t  
emergency and evacuat ion  p lans  bu t  t h e  loss of l i f e  was much l e s s  
than  had evacuat ions been l e s s  successful  and t i m e l y .  

( 4 )  None o f  t h r e e  areas had conducted surveys o f  b u i l d i n g s  t h a t  would be 
s a f e  f rom hu r r i cane  fo rces  and cou ld  be used as s h e l t e r s  f o r  eva- 
cuees remain ing i n  a f f e c t e d  area. 



i t t e e  on Science and Technology. 1984. "Hur r icane A1 i c i a :  
P r e d i c t i o n ,  Damage and Recovery E f f o r t s * "  Hearings. Washington, D,C,: 
U. S. Government P r i n t i n g  O f f i c e ,  

Hur r icane A l i c i a  s t r u c k  t h e  Galvestnn-Houston areas s f  Texas on the n i g h t  
o f  August 17 and 18, 1983, and was p o s s i b l y  t h e  second most c a s t l i e s t  
s to rm i n  t h e  U n i t e d  States,  I n  t h i s  r e p o r t ,  t h e  course o f  t h o  storm and 

r e  i ssued  p u b l i c l y .  
"Downburst" phenomena were noted as w e l l  as umerous tornadoes. L i f e -  
1 i n e s  dependent on e l e c t r i c i t y  were most a f f e c t e d  b u t  media cont inued 
w i t h  a i d  o f  a u x i l i a r y  power sources. Evacuat ion was l i m i t e d  and v a r i e d  
across  areas p a r t i a l l y  a t t r i b u t e d  t o  o f f i c i a l s  n o t  w ish ing  t o  'k ry-wol f ' '  
aga in  a f t e r  H u r r i  an@ A l l e n  i n  1980, and NHC r e l u c t a n c e  t o  mention ac tua l  
1 a n d f a l l  p o i  n t  . hen storm i n t e n s i f i e d ,  t h e r e  was n o t  enough t ime  for 
es t ima ted  t o t a l  evacuat ion  o f  Gal veston Is1 and (es t imated  a t  26 hours).  
The Rea Cross opened 111 s h e l t e r s  housing 25,000 evacuees. 
pe ra tu res  r e q u i r e d  "cool  i ng -cen te rs "  t o  be s e t  up f o l l o w i n g  storm. 
1 a o t i n g  was documented w i t h  a r res ts ,  A1 so e t l t i oned  are recovery e f f o r t s  
t h a t  i n c l u d e d  unprecedented amount o f  d e b r i s  removal. P r i o r  subsidence 
a t  g r o w n w ~ ~ ~  housing development along w i t h  t h e  h u r r i c a n e  damage caused 

On- 
s i t e  observa t ions ,  secondary sources such as newspaper accounts .and o f f i -  
c i a l  records  as w e l l  as some i n t e r v i e w s  w i t h  o f f i c i a l s  used as sources 
f o r  commit tee's repo r t .  
t e x t  . 

panyi  ng rnetearol og i  ea1 c o n d i t i o n s  
rm i n  which probabi  1 i ty f o r e c a s t s  

r e  r e v i e w x i  as t h i s  was t h e  

High tem- 
Some 

t o  o f f e r  buy-outs o f  a l l  i n s u r e d  housing i n  t h e  Brown oad area, 

h number o f  recommendations are g iven a t  end o f  

F i  n d i  ngs/Comments: 

(1) 'Cry-wo1f4' syndrome a f f e c t e d  evacuat ion  warnings as we1 1 as o r i g i n a l  
p r e d i c t i o n s  as t o  s torm's  p a t h  and i n t e n s i t y ,  

(2) S t r u c t u r a l  damage t o  b u i l d i n g s  was caused by l a c k  o f  h u r r i c a n e  
r e s i s t a n t  c o n s t r u c t i o n  r a t h e r  than by storm. 

( 3 )  Media e f f e c t i v e l y  worked w i t h  NUS i n  d i ssemina t ing  messages as media 
con t inued  to opera te  w i t h  a u x i l i a r y  power sources. 

w i t h  warnings and p r e d i c t i o n  t imes i n  t h a t  A l i c i a  i n t e n -  
s i f i e d  a f t e r  c r i t i c a l  p e r i o d  o f  26 hour lead- t ime had passed 
suggest ing  need f o r  f u r t h e r  e v a l u a t i o n  of on- is1 and s t r u c t u r e s  f o r  
use i n emergency. 

Debr i s  removal unprecedented w i t h  over 2 m i l l i o n  cub ic  yards  o f  
d e b r i s  removed. 

( 5 )  
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Davenport, S. 1978. "Human Response t o  Hur r icanes  i n  Texas: Two 
Studies," Working Paper No. 34. Bou lder :  I n s t i t u t e  o f  Behav io ra l  
Science, U n i v e r s i t y  o f  Colorado. 

These s t u d i e s  a t tempt  t o  determine t h e  a t t i t u d e  and awareness o f  
r e s i d e n t s  t o  h u r r i c a n e s  and t h e  types  o f  adjustments communities have 
taken i n  response t o  h u r r i c a n e  t h r e a t s ,  The Galveston study uses 
secondary sources and i n t e r v i e w s  w i t h  s t a t e  o f f i c i a l s  w h i l e  t h e  second 
s tudy  uses i n f o r m a t i o n  gathered from a te lephone survey conducted i n  
t h r e e  communities. Awareness o f  hu r r i canes  i n  bo th  s t u d i e s  i s  h i g h  f o r  
r e s i d e n t s  and p u b l i c  o f f i c i a l s .  On the b a r r i e r  i s l a n d  o f  Galveston, t h e  
da ta  suggests t h a t  a d i s t i n c t  " d i s a s t e r  c u l t u r e "  has evolved i n d i c a t i n g  
t h a t  i s l a n d  r e s i d e n t s  a re  much l e s s  l i k e l y  t o  evacuate p r i o r  t o  a 
h u r r i c a n e  than  those people i n  e q u a l l y  vu lne rab le  lower  Texas coas t  
l o c a t i o n s .  P r i o r  t o  Hur r i cane  Carla,  research suggests t h a t  20-30% o f  
Galveston I s l a n d  r e s i d e n t s  evacuated t o  t h e  mainland w i t h  30% remain ing  
i n  t h e i r  homes and t h e  r e s t  go ing  t o  I s l a n d  s h e l t e r s  o r  o t h e r  b u i l d i n g s .  
I n  t h e  P o r t  Aransas and South Padre/Port I s a b e l  s tudy  conducted s i x  weeks 
a f t e r  Hur r i cane  A n i t a  s t r u c k  i n  September 1977, 84% o f  t h e  r e s i d e n t s  
evacuated and i n d i c a t e d  they  would do so aga in  i f  another t h r e a t  
occurred. A h i g h  l e v e l  o f  awareness and preparedness e x i s t s  w i th  
t h r e e - f o u r t h s  o f  t h e  r e s i d e n t s  hav ing  some s o r t  o f  h u r r i c a n e  s u r v i v a l  
c h e c k l i s t .  The presence of a l a r g e  seawal l  i n  Galveston and n o t  i n  o t h e r  
l o c a t i o n s  is  viewed as c o n t r i b u t i n g  t o  t h e  tendency o f  Galveston 
r e s i d e n t s  t o  d e f y  storms and t o  have a f e e l i n g  o f  f a l s e  s e c u r i t y .  Also 
t h e  l e n g t h  o f  se t t l emen t  on Galveston I s l a n d  ( s i n c e  t h e  mid-1800's) as 
compared t o  t h e  recen t  se t t l emen t  o f  P o r t  Aransas and South Padre w i t h i n  
t h e  l a s t  50 yea rs  i s  seen as a c o n t r i b u t i n g  f a c t o r  t o  1ac.k o f  m o t i v a t i o n  
f o r  Gal veston r e s i d e n t s  t o  evacuate. 

F i  nd i  ngs/Comments: 

(1 )  A l i t e r a t u r e  search and i n t e r v i e w s  w i t h  s t a t e  o f f i c i a l s  i n d i c a t e s  
t h a t  a " d i s a s t e r  subcu l tu re ' '  may e x i s t  i n  Galveston suggest ing  t h a t  
r e s i d e n t s  w i l l  f a i l  t o  evacuate and have a f a l s e  sense o f  s e c u r i t y  
d u r i n g  a h u r r i c a n e  t h r e a t .  Authors suggest presence o f  seawall  and 
l e n g t h  o f  se t t l emen t  o f  t h e  i s l a n d  c o n t r i b u t e  t o  complacency 
r e g a r d i n g  h u r r i c a n e  t h r e a t .  

( 2 )  I n  c o n t r a s t ,  t h e  coas ta l  communities o f  P o r t  Aransas, South Padre and 
P o r t  I s a b e l  e x h i b i t e d  a h i g h  l e v e l  o f  awareness and preparedness 
rega rd ing  hur r icanes .  
i n d i c a t e d  they  would do so aga in  d u r i n g  a h u r r i c a n e  t h r e a t .  A l s o  
p e r c e p t i o n  o f  v u l n e r a b i l i t y  t o  h u r r i c a n e  hazard appears r e a l i s t i c  
b u t  t h e  e x t e n t  o f  p o t e n t i a l  damage may not  be r e a l i s t i c .  

P r i o r  t o  Hur r i cane  An i ta ,  84% evacuated and 
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F o r r e s t ,  T. W. 1979. "Hurr icane Betsy, 1965; A S e l e c t i v e  Ana'lysis of 
O r g a n i z a t i o n a l  Response i n  t h e  New Orleans Area," The D i s a s t e r  Research 
Center  H i s t o r i c a l  and Comparative D i s a s t e r  Ser ies,  No. 5. Columbus, 
Ohio: D i s a s t e r  Research Center, The Ohio  S t a t e  U n i v e r s i t y .  

T h i s  r e p o r t  d e t a i l s  t h e  responses o f  e s t a b l i s h e d  and expanding organiza-  
t i o n s  t o  Hur r icane Betsy which s t r u c k  New Orleans i n  September of 1965 
and which was immediate ly  f o l l o w e d  by an unexpected f l o o d  caused by t i d a l  
surge. The o r g a n i z a t i o n s  s t u d i e d  a r e  C i v i l  Defense, S a l v a t i o n  Army, 
Red Cross, P u b l i c  Works i n c l u d i n g  u t i l i t y  and t r a n s i t  d i v i s i o n s  and t h e  
Southern B e l l  and Telephone Company. N o t i n g  t h a t  New Orleans has 
devel  oped a " d i s a s t e r  subcu? t u r e "  through repeated t h r e a t s  and impacts, 
community o r g a n i z a t i o n s  have adapted t h e i r  behav io r  t o  e f f i c i e n t l y  
m o b i l i z e  resources when t h e  d i s a s t e r  occurs, Three t i m e  per iods  a r e  used 
i n  d i s c u s s i n g  t h e  d i s a s t e r :  pre-impact, impact and post- impact.  Data 
were col 1 ec ted  f rom 147 personal  i n t e r v i  ews i t h  o r g a n i z a t i o n a l  o f f i c i  a1 s 
and s t a f f ,  o f f i c i a l  r e p o r t s  and newspaper accounts. P r e d i s a s t e r  
procedures as w e l l  as those used d u r i n g  t h e  s t r e s s  s i t u a t i o n  a r e  
descr ibed f o r  comparing t h e  o r g a n i z a t i o n ' s  responses. That " d i s a s t e r s  
can a c t  as an impetus prodding o r g a n i z a t i o n s  t o  s e t  i n t o  mot ions a new 
p a t t e r n  o f  response" (pg. 125) i s  apparent from impacts on long-term 
o p e r a t i o n a l  adjustments made by these o r g a n i z a t i o n s  from Hur r icane Betsy. 

Findings/Comments: 

(1) D i s a s t e r s  can ac% as impetus prodding o r g a n i z a t i o n s  t o  i n i t i a t e  
1 ong-term e p e r a t i  onal adjustments t o  p a t t e r n s  o f  response. These 
i n c l u d e d  new equipment, f a c i l i t a t i n g  b e t t e r  communication l i n k s  
between o r g a n i z a t i o n s  and w j t h  t h e  p u b l i c  and new o p e r a t i o n a l  p l a n s  
and programs d i  r e c t l y  ref1 e c t  i n g  probl erns encountered d u r i  ncg the 
emergencies. 

(2 )  The Red Cross i n i t i a t e d  changes regard ing  s h e l t e r  operat ion.  These 
i n c l u d e d  adding s h e l t e r s ,  e s t a b l i s h i n g  t r a i n i n g  programs, i n s t i t u t -  
i n g  a l i q u i d  d i e t  f e e d i n g  system f o r  f i r s t  24 hours t o  avo id  
cooking, and opening s h e l t e r s  12 hours p r i o r  t o  expected impact. 

( 3 )  The power f a i l u r e  w h l c h  had l e f t  nilany o r g a n i z a t i o n s  h e l p l e s s  and t h e  

s h a r p l y  the t e c h n i c a l  problems t h a t  must be faced even when a s e t  o f  
d e t a i l e d  p l a n s  e x i s t  f o r  emergencies. 

o f  communication impeding coord ina ted  e f f o r t s  i l l u s t r a t e d  

( 4 )  Disasters do not p r e c i p i t a t e  c h a o t i c  random behavior.  I n  d i s a s t e r s ,  
o r g a n i z a t i o n s  and i n d i v i d u a l s  adapt resources t o  meet w i t h  new 
demands 

( 5 )  The importance o f  an e f f e c t i v e  c o o r d i n a t i n g  body t o  d i r e c t  human and 
m a t e r i a l  resources i s  necessary t o  c o o r d i n a t e  a c t i v i t i e s .  Th is  a l s o  
i l l u s t r a t e s  t h e  importance s f  an in te rdependent  and n a t i o n a l  network 
system t h a t  can m o b i l i z e  resources when normal systems a r e  d isrupted,  



55 

Lou is iana  Department o f  P u b l i c  Safety,  1984, "Southeast Lou is iana 
Hur r i cane  Study, Evacuacion Behavioral  Survey, F i n a l  eport," Baton 
Rouge: O f f i c e  ~f Emergency Preparedness, 

admin i s te red  in n i n e  par ishes  i n  Southeast Lou is iana  i n  ~ ~ a n u a r y ~  1984, 
The survey was 93% m a i l o u t  and 7% phone, 
Analyses p o i n t  t o  a h i g h  degree of p o t e n t i a l  ~ ~ a c ~ ~ t i o n  by ~ ~ ~ p ~ n ~ ~ n % ~ .  
Residents w i l l  depend upon local ¶ o ~ ~ ~ ~ i ~ ~ n t  f o r  adv i ce  and a i d  i n  t h e  
event o f  h u r r i c a n e  evacuat ion  scenario, Suggested f a c t o r s  a f f e c t i n  
evacuat ion  behav io r  i n c l  ude evacuat ion  experience, vu1 nerabi  1 i ty  o f  
s t r u c t u r e  t o  storms, number of v e h i c l e s  owned and t h e  e7 f - r e p o r t e d  past  
evacuat ion  experience, 
p o t e n t  i a1 ~ ~ a ~ L ~ ~ t i  on and t h e  se l  f - r e p o r t e d  pas t  evacuat ion  experience. 
The survey ins t rument  i s  included. 

F i  n d i  n ~ s ~ ~ ~ m ~ e n t s :  

survey s f  c i t i z e n  e v a c u a ~ ~ ~ n ~ r e l a t e ~  responses t o  h u r r i c a n e  t h r e a t  was 

The response r a t e  was 31%. 

A d iscrepancy  e x i s t s  between t e h i g h  degree of  

The m a j o r i t y  o f  respondents i n  a l l  pa r i shes  i n d i c a t e  they  woul 
evacuate i f  o rde r  was i s sue  by l o c a l  government o r  c i v i l  de fe  
f o r  t h e  en td re  r e g i o n  91% i n d i c a t e d  they  would evacuate. Th is  
c o n t r a s t s  sha rp l y  t o  t h e  repa r ted  historical predominance i n  a l l  
pa r i shes  t o  n o t  evacuate. 
r a t e s  based on r e p o r t e d  h u r r i c a n e  exper iences a r e  between 68% and 
72%, 
o r d e r  i n  ' l i gh t  o f  h i s t o r i c a l  da ta  a v a i l a b l e .  Those w i t h  h u r r i c a n e  
exper ience a r e  l e s s  l i k e l y  t o  evacuate than  those w i t h o u t  b u t  those 
w i t h  p rev ious  evacuat ion  exper ience o r  who a r e  novices a re  more 
l i k e l y  t o  l eave  than those who never evacuated. 

I n  two pa r i shes  es t imated  non-evacuation 

Data suggests t h e  es t ima te  af 60% p o t e n t i a l  evacuat ion  w i t h  an 

The concept o f  v e r t i c a l  re fuge  rece ive  mixed responses rang i  ng from 
a low negat ion  by 18,5% i n  one p a r i s h  0 a h i g h  of almost 58% i n  
another  parish, Reasons for r e j e c t i o n  i n c l u d e d  fear of 
entrapment, crowds i n  con f ined  quar te rs ,  s t r u c t u r e  c o l l a  
u t i l i t i e s  and water-, and ip general m i s t r u s t  of idea, 

The m a j o r i t y  o f  respondents w i l l  be ready t o  evacuate w i t h i n  4 hours 
o f  the d e c i s i o n  t o  leave, (Impact an t r a n s p o r t a t i o n  network diagram 
i ~ ~ ~ u d e d  for four p o s s i b l e  scenarios,) 

The m a j o r i t y  o f  evacuees w i l l  go Po f r i e n d ' s  o r  r e l a t i v e ' s  fo l l owed  
by evacuat ion  t o  Red Cross She l te rs  and then  m a t e l / h o t e l  
d e s t i n a t i o n ,  About 25% es t imated us ing  s h e l t e r s .  'There i s  l e s s e r  
l i k e l i h o o d  t h a t  t hose  who remained i n  a h u r r i c a n e  i n  t h e  past  w i l l  
use s h e l t e r s  w h i l e  former evacuees o r  nov ices  w i l l  be more l i k e l y  t o  
seek pub? i c she1 t e r .  

The average ' *dec i s ion  t h r e s h o l d "  has a q u a d r a t i c  r e l a t i o n s h i p  w i t h  
"home r i s k ' * 9  i.e. t h e  v u l n e r a b i l S t y  o f  home (persona? v u l n e r a b i l i t y )  
c o n t r i b u t e s  s i g n i f i c a n t l y  t o  decis ion-making process t o  evacuate, 
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( 6 )  

( 7 )  

The p r o p o r t i o n  o f  owned veh ic les  used by a household f o r  evacuat ion 
has p o s i t i v e  r e l a t i o n s h i p  ~ s i t h  the d e c i s i o n  threshold,  

Evidence o f  a d i s a s t e r  s u b c u l t u r e  i s  found i n  a l l  bu t  one par-ish, 

Moore, H. E., F. L. Bates, M. V. Layman and V .  J.  Parenton. 1963. 
"Before t h e  Wind: A Study o f  Hurr icane Car la , "  Nat iana l  Academy o f  
Seiences/Nat ianal  Research Counci l  D i s a s t e r  Study #19. Washington, D.C,: 
Hatl una1 Academy o f  Sci  ewes. 

On Monday, September 11, 1961, Hurr icane C a r l a  caused t h e  evacuat ion 
o f  over one-ha1 f m i  11 i o n  r e s i d e n t s  f rom coas ta l  Lou is iana and' Texas. 
T h i s  r e p o r t  ( w i t h  t h e  companion repor t ,  "And t h e  Winds 81ew") presents  
t h e  r e s u l t s  o f  t h e  f i r s t  major  stEdy o f  t h e  inass evacuat ions and the 
events preceding and f o l l o w i n g  it. The study u s i n g  f i v e  sampled areas i s  
d i v i d e d  i n t o  t w o  p a r t s  (1) t h e  storm t h r e a t  as perceived by t h s  people 
and (2) t h e  a c t i o n s  taken on the bas is  o f  t h e  percept ions.  
o b j e c t i v e s  were t o  determine t h e  e f f e c t i v e n e s s  o f  t h e  warning systems, t o  
s tudy evacuat ion i n c l u d i n g  t h e  decis ion-making process o f  i n d i v i d u a l s  and 
o f f i c i a l s  t o  t a k e  a c t i o n ,  t h e  c o o r d i n a t i o n  and e f f e c t i v e n e s s  o f  d i s a s t e r -  
o r i e n t e d  agencies i n c l u d i n g  t h e  v o l u n t a r y  ones. T h e o r e t i c a l  i m p l i c a t i o n s  
o f  r e s u l t s  i n  terms of p o s s i b l e  a p p l i c a t i o n s  t o  nuc lear  and/or f u t u r e  
natura!  d i s a s t e r s  a r e  a l s o  discussed. Warning viewed as a process. 
Hypotheses a r e  presented and t e s t e d  regard ing  the re1 a t i  onship between 
warn-i ng and evacrnat i on behaivi o r  even though no e f f e c t i v e  o f f i c i  a1 order 
was i ssued t o  evacuate except  i n  one sampled area, Cameron Par ish.  Noted 
especi  a1 ly are severa l  hypotheses advanced by Mack-Baker (1961 f . 

The major 

(1) About 9/10 o f  those sampled repor ted  r e c e i v i n g  the  f i r s t  warning two 
days p r i o r  t o  impact; u s u a l l y  f i r s t  by r a d i o  o r  TV (91%). 

(2) Rural r e s i d e n t s  p a i d  claser a t t e n t i o n  t o  warnings than urban i tes .  

( 3 )  Nomec were more a f f e c t e d  by warnings than men; SES and e l h i c i t y  a l s o  
i t h  r e a c t i o n  t o  warnings. 

( 4 )  NWS c i t e d  as a u t h o r i t y  alnlost u n i v e r s a l l y  on warnings; 75% d i d  n o t  
v e r i f y  warning r e c e i v e d  from media; 91% considered the mass media a 
r e l i a b l e  source; ev idence was c l e a r  t h a t  people do n o t  base ac t ions  
on adv ice  af personal  o r  t r u s t e d  f r i e n d s ,  

(Sj When speci f ' ic  adv ice  Q T  orders i s s u e d 9  a l a r g e r  p r o p o r t i o n  o f  people 
evacuated, 
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When an evacuat ion p l a n  was used, more evacuat ion was l i k e l y  t o  
occur ;  t h r e e - f o u r t h s  b e l i e v e d  i f  i n  a s i m i l a r  s i t u a t i o n  t h e  people 
shou ld  be ordered t o  evacuate probab ly  by c i v i l  defense agency. 

D is tance t r a v e l l e d  f rom home t o  re fuge assoc ia ted  w i t h  s tage i n  
f a m i l y  cyc le ;  modal d i s t a n c e  t r a v e l l e d  was less than  25 mi les .  

Percentage o f  people s t a y i n g  i n  home increased w i t h  age (56% t h a t  
were 6 1  o r  over  d i d  n o t  want t o  leave).  

Females were more l i k e l y  t o  evacuate t h a t  males. 

There was a d i  r e c t  e f f e c t  between e x t e n t  o f  evacuat ion  and d iscus-  
s i o n  o u t s i d e  f a m i l y ;  "snowbal l "  e f f e c t  as neighbors conform t o  
evacuat ion  rough ly  c o i n c i d e d  w i t h  e c o l o g i c a l  p a t t e r n s  i n  " n a t u r a l  I y "  
hazardous areas. 

F a m i l i e s  w i t h  incomes o f  l e s s  than $4500 were more l i k e l y  t o  
evacuate homes b u t  n o t  hometowns. 

People evacuated as members o f  f a m i l i e s  o r  o t h e r  groups n o t  as 
i n d i v i d u a l s  and d e c i s i o n s  t o  evacuate made by f a m i l y  not  as i n d i v i -  
duals .  Prev ious d i s a s t e r  exper ience assoc ia ted  w i t h  evacuation. 

Role c o n f l i c t  e x i s t e d  between v o l u n t e e r  and p a i d  workers. Data i s  
u n c l e a r  a1 though some evidence suggests t h a t  people remained o n l y  
if t h e y  f e l t  o b l i g a t i o n  t o  s tay ;  t h o s e  w i t h  no perce ived responsi -  
b i l i t i e s  most l i k e l y  t o  leave town. 

Red Cross es t imated  t h a t  206,103 persons s tayed i n  540 s h e l t e r s ;  
o r d e r  o f  p r i o r i t y  f o r  s h e l t e r s  were p r i v a t e  homes, commercial 
s h e l t e r s  and l a s t l y ,  p u b l i c  s h e l t e r s .  

Rumors, e s p e c i a l l y  f rom media, were a problem f o l l o w i n g  s torm and 
r e s u l t e d  i n  increased a n x i e t y  causing premature r e t u r n  at tempts.  

No evidence of widespread pan ic  were found. 

Moore, tl. E. w i t h  c o l l a b o r a t i o n  o f  F. L. Bates, J. P. A ls ton,  
M. M. F u l l e r ,  M. V. Layman, D. L. Mischer and M. M. White. 1964. 
And t h e  Winds Blew. Aust in ,  Texas: The Hogg Foundat ion f o r  Mental 
Heal th,  U n i v e r s i t y  o f  Texas. 

T h i s  r e p o r t  descr ibes  t h e  response t o  warnings and evacuat ion adv i  s o r i  es 
as w e l l  as t h e  impacts generated f rom F u r r i c a n e  Carla which h i t  t h e  G u l f  
coas t  o f  Lou is iana and Texas i n  September of 1961 f o r c i n g  t h e  evacuat ion 
o f  an est imated 750,000 people. The s tudy examines t h e  course o f  t h e  
h u r r i c a n e  from i t s  a r i g i n  i n  t h e  Carr ibean and t h e  response by media, 



58 

o f f i c i a l s  and o r g a n i z a t i o n s  as they  prepared f o r  t h e  t h r e a t  of the stom 
and l a t e r  i n  t h e  r e h a b i l i t a t i o n  and recovery e f f o r t s  necess i ta ted  by t h e  

p a r i s a n s  a r e  made between Cameron P a r i s h  i n  Texas and Chambers 
County i n  Lou is iana i n  t h e i r  mode o f  opera t ions  i n  evacuations, i n  i n t e r -  
o r g a n i z a t i o n a l  c o o r d i n a t i o n  and i n  t h e  hand1 ing o f  clean-up and r e t u r n  s f  
the  evacuees, Prev ious recent  exper ience i s  seen as t h e  impor tan t  
v a r i a b l e .  I n  bo th  cases evacuat ion and s h e l t e r i n g  o f  the evacuees was 
accompl i shed wi t k  cons iderab l  e success un i  i ke t h e  problems encountered 
when evacuees wanted t o  r e t u r n  b e f o r e  h e a l t h  c o n d i t i o n s  warranted and 
which caused cons iderab le  c o n s t e r n a t i o n  among evacuees. 
o f  newspapers i s  i n c l u d e d  i n  t h e i r  r o l e  o f  s u r v e i l l a n c e  o f  the env i rsn-  
ment, c o r r e l a t i o n  o f  in fo rmat ion ,  t r a n s 1  a t i o n  o f  c u l t u r a l  t r a n s i t i o n  and 
as en ter ta inment  t o  boost morale and p r o v i d e  re lease froni tens ions.  
Problems w i t h  o r g a n i z a t i o n s  such as t h e  Red Cross and insurance agencies 
a r e  a l  so s c r u t i n i z e d  froi i i  behav io ra l  s tandpoint .  The r e p o r t  concludes 
w i t h  a s e c t i o n  on d i s a s t e r  c u l t u r e ,  B a s i c  t o  d i s a s t e r  c u l t u r e  i s  t h e  
a t tempt  r e s i d e n t s  make t o  deny o r  min imize danger faced and loss 
i ncur red .  The ques t ion  a r i s e s  as t o  whether r a t i o n a l i s t i c  aspects o f  
d i s a s t e r  c u l t u r e  such as e x p e c t a t i o n  t o  remain on one 's  j o b  a l l o w s  per- 
sons t o  recover  more q u i c k l y  e m o t i o n a l l y  f o l l o w i n g  t h e  event. 

Content a n a l y s i s  

F i  n d i  ngs/Comments: 

Recent exper ience i s  t h e  most impor tan t  v a r i a b l e  i n  account ing f o r  
d i f f e r e n c e s  i n  response t o  h u r r i c a n e  t h r e a t ,  

Media p l a y s  severa l  impor tan t  r o l e s  in d isseminat ing  i n f o r m a t i o n  
r e g a r d i n g  t h r e a t ,  w i t h  PV t h e  mast i poatant  source, r a d i o  S E C O ~  
and newspapers t h i r d .  However, from a recovery s tandpoint ,  news- 
papers p r o v i d e  a c o r r e l a t i o n  o f  i n f o r m a t i o n  and i n  r o l e  o f  en ter -  
ta inment  boost mora le and p r o v i d e  re lease o f  tens ion,  

Evacuee r e - e n t r y  was a problem as sewage and p o t a b l e  water  was 
u n a v a i l a b l e  a f t e r  storm. 

Tel ephone call f s increased s u b s t a n t i  a1 l y  p r l  o r  t o  evacuat ion;  t h e  
te lephone company brought  i n  300 e x t r a  opera tors  t o  handle emergency 
opera t ions .  

Using a h o s p i t a l  as an evacuat ion s i t e  was n o t  f e a s i b l e  i n  t h i s  
emergency s i  t u a t  i on as s t e r i  1 e condi  t i  ons and accorn odata'ons were 
d i f f i c u l t  t o  mainta in .  

Insurance was n o t  adequate for  recovery as d i s t i n c t i o n  between water- 
and w i  nd-re1 a ted  damages as o f t e n  indeterminab le  causing some 
mortgage f o r e c l o s u r e s  and much c o n s t e r n a t i o n  a ong v i c t i m s ;  t h e  
s t a t e  has s i n c e  worked t o  c l o s e  t h e  gap. 

D i s a s t e r  c u l t u r e  h indered evacuat ion e f f o r t s  and may prove l e t h a l  t o  
r e s i d e n t s  who do not  a p p r e c i a t e  t h e  i n t e n s i t y  o f  s t o m s  such as 
Hurr icane Carla, The p r e v a i l i n g  c u l t u r a l  norms o f  community 
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r e s i s t a n c e  t o  evacuation, e s p e c i a l l y  among e l d e r l y ,  a r e  d i f f i c u l t  t o  
change and may be exaggerated as t,ime passes, l e a d i n g  t o  f u r t h e r  
problems. 

(8) Tornados spawned by h u r r i c a n e  were n o t  a n t i c i p a t e d ,  r e s u l t i n g  i n  
more devas ta t ion .  

Per ry ,  R. and M. L i n d e l l  . 1980. "P red isas te r  P lann ing  t o  Promote 
Compliance w i t h  Evacuat ion Warnings," pp. 44-49 i n  E. J. Baker (ed.), 
Hur r icanes  and Coastal  Storms, F l o r i d a  Sea Grant Co l lege Report No. 33. 

Successful  pre- impact evacuat ion  programs no t  o n l y  d i r e c t l y  save l i v e s  
b u t  serve t o  reduce l o s s  o f  p r o p e r t y  and d i s r u p t i o n  o f  s o c i a l  networks as 
w e l l  as a l l o w i n g  e q u i l i b r i u m  t o  be more q u i c k l y  regained. By deve lop ing  
v o l u n t a r y  i n c e n t i v e s ,  evacuat ion  can be more e a s i l y  implemented. These 
i n c l u d e  p r o v i s i o n  o f  an adap t i ve  plan, i n  sys temat i z ing  and p u b l i c i z i n g  
t r a n s p o r t a t  i on i nformat i on, by devel o p i  ng warn i  ng con f  i rmat i o n  cen te rs  o r  
another  s t r a t e g y  f o r  e f f e c t i v e  c o n f i r m a t i o n  o f  messages, by e s t a b l i s h i n g  
" f a m i l y  communication cen te rs "  i n  s h e l t e r  p l a n n i n g  and i n  communicating 
t h e  general n a t u r e  o f  o f f i c i a l  s e c u r i t y  measures. Other t a c t i c s  i n c l u d e  
t h e  es tab l i shment  o f  " s h e l t e r  checkpo in ts "  and p u b l i c a t i o n  i n  advance o f  
s a f e  areas and s a f e  rou tes  so t h a t  r e s i d e n t s  of hazardous areas cou ld  
make advance p lans  w i t h  f a m i l y  o r  f r i e n d s .  

F i  n d i  ngs/Comment s : 

(1) A rev iew o f  e m p i r i c a l  l i t e r a t u r e  on i n d i v i d u a l ' s  responses t o  warn- 
i n g s  o f  d i s a s t e r  i n d i c a t e s  adap t i ve  plans, warning c o n t i n u a t i o n  
behav io r ,  t h e  r o l e  o f  t h e  f a m i l y ,  s e c u r i t y  and p r o p e r t y  p r o t e c t i o n ,  
and s h e l t e r i n g  have been found assoc ia ted  w i t h  degree of success o f  
evacuat ion  programs. 

(2 )  Evacuat ion i n c e n t i v e s  depend c r i t i c a l l y  on c o n d i t i o n s  present  d u r i n g  
event  such as speed o f  onset and scope of impact t h a t  a f f e c t  a b i l i t y  
of  t h rea tened  p o p u l a t i o n  t o  evacuate. 

P i n e l l a s  County Department o f  C i v i l  Emergency Services. 1986. 
"Hur r icane Elena Cr i t i que . "  P i n e l l a s  County, F l o r i d a .  

This  i n -dep th  c r i t i q u e  examines and eva lua tes  the  major response a c t i v i -  
t i e s  i n c l  u d i  ng evacuat ion  a c t i o n s  taken by o f f i c i  a1 s o f  P i  ne1 I as 
County, F l o r i d a ,  i n  response t o  a t h r e a t  posed by h u r r i c a n e  Efena. A t  
1:00 a.m. on August 31, 1985, an evacuat ion  o r d e r  was issued by P i n e l l a s  
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County o f f i c i a l s  t o  a l l  county  res iden ts .  Although t h e  h u r r i c a n e  even- 
t u a l l y  made l a n d f a l l  80 m i l e s  o u t s i d e  o f  P i n e l l a s  County t h e  r e s u l t i n g  
s torm damages i n c l u d e d  f o u r  deaths, 76 h o s p i t a l i z e d ,  395 i n j u r i e s  no t  
r e q u i r i n g  h o s p i t a l i z a t i o n ,  256 homes made u n i n h a b i t a b l e  w i t h  another  
79,707 homes dest royed,  and 252 businesses damaged or destroyed, An 
es t imated 300,000 persons evacuated w i t h  38% o r  113,727 people us ing  
70 Red Cross s h e l t e r s .  Nineteen nu rs ing  homes w i t h  1,860 p a t i e n t s  and 
t h r e e  h o s p i t a l s  w i t h  211 p a t i e n t s  were evacuated. Oiscuss ions and recom- 
mendations cen te r  on dec is ion-making o f  o f f i c i a l s ,  l e g a l  issues, 
warnings, emergency cen te r  opera t ions ,  problems o f  communication and 
pub1 i c  in fo rmat ion ,  t r a n s p o r t a t i o n  and t r a f f i c  c o n t r o l  A d d i t i o n a l l y ,  
c l o s u r e  o f  evacuated areas meant c r i t i c a l  workers and equipment cou ld  no t  
move th rough roadk l  ocks. A 1  so d iscussed a r e  t h e  problems assoc ia ted  w i t h  
evacuat ion  o f  n u r s i n g  hosiies, h o s p i t a l s  and t h e  "spec ia l  needs'' popula- 
t i o n .  
l a t e  a r r i v a l  o f  buses. L a t e r  r e t u r n  t o  h o s p i t a l s  and n u r s i n g  homes was 
completed over an extended p e r i o d  o f  t ime as buses became ava i l ab le .  
Concise and i n n o v a t i v e  recommendations f o l l o w  problems out1 i n e d  i n  t e x t .  

The b i g g e s t  de lay  i n  t h e  n u r s i n g  home evacuat ions centered on t h e  

F i  nd i  ngs/Comments: 

(1) The t r e n d  by t h e  Na t iona l  Hur r i cane  Center (NHC) t o  l i m i t  use o f  
h u r r i c a n e  watches d i  r e c t l y  impacts l o c a l  emergency preparedness 
plans. 

which does no t  cons ider  l o c a l  o r  reg iona l  p lans  when i s s u i n g  warn- 
i ngs. 

( 2 )  Local  programs based on reg iona l  p lann ing  a r c  impacted by t h e  NHC 

( 3 )  A major  problem f o r  emergency managers was t h e  governor 's  c a l l  f o r  
v o l u n t a r y  evacuat ion  w i t h o u t  c o o r d i n a t i o n  o r  knowledge o f  t h e  
County i n  opening s h e l t e r s .  

( 4 )  The l a r g e  membership o f  adv isory  cornmittee hampered n o t i f i c a t i o n  
o f  members and subsequent decision-making. 

( 5 )  Media present  a t  execu t i ve  meetings issued premature statements 
even when asked t o  w a i t  by o f f i c i a l s .  

( 6 )  Nurs ing homes, h o s p i t a l s  and b a r r i e r  i s l a n d s  were n o t  appr ised  o f  
t h e  on-going dec is ion-making a c t i o n s  a l though long - lead  t imes a re  
needed f o r  evacuat ion o f  f a c i l i t i e s .  

( 7 )  Law enforcement agencies f e l t  t h a t  t h e  s a l e  o f  a l c o h o l i c  beverages 
c o n t r i b u t e d  t o  problems i n  bars and s h e l t e r s  d u r i n g  hurr icane.  

( 8 )  Lack o f  coo rd i  na t  i on between cont iguous muni c i  pa l  i t i e s  a t  check- 
p o i n t s  a t  causeways hampered o r d e r l y  r e - e n t r y  by c i t i z e n s .  

(9) Hard copies o f  Execut ive  Orders were not a v a i l a b l e  t o  a l l  con- 
cerned coun t ies  and hampered c o o r d i n a t i o n  between s t a t e  and l o c a l  
o f f i c i a l s .  
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Only two o f  t h e  t h r e e  major cab le  systems were l i n k e d  t o  t h e  
Emergency Broadcas t ing  System (EBS) 1 eav i  ng some cab le  v i  ewers 
u n n o t i f i e d  o f  t h r e a t .  
t h e  evacuat ion  zones, 

The i n f o r m a t i o n  when s u p p l i e d  d i d  n o t  g i v e  

I n  some cases, p o l  i c e  and f i  r e  personnel evacuated zones no t  a t  
r i s k .  

Several t e l e v i s i o n  s t a t i o n s  p rov ided  t h e  p u b l i c  w i t h  wrong eva- 
c u a t i o n  zone i n f o r m a t i o n  a f t e r  t h e  evacuat ion  o rde r  was issued. 

Local t e l e v i s i o n  s t a t i o n s  d i d  n o t  use s c r i p t  t o  n o t i f y  t h e  
hear ing- impa i  red. 

No w r i t t e n  procedures no r  pre-prepared agenda were on hand f o r  use 
w i t h  cab le  t e l e v i s i o n  o v e r - r i d e  system. 

Lack o f  use o f  forms by Emergency Operat ions Center (EOC)  s t a f f  
hampered l a t e r  r e t r i e v a l  o f  i n f o r m a t i o n  rega rd ing  a c t i o n s  d u r i n g  
emergency, 

Telephones were used as a p r imary  source o f  communication which 
a u t o m a t i c a l l y  reduced r a d i o  t r a f f i c  and kep t  o t h e r  agencies f rom 
remain ing  in fo rmed when t i e - u p s  occur red  i n  t h e  system. 

Lack o f  r e p r e s e n t a t i o n  f rom Red Cross prevented EOC s t a f f  from 
b e i n g  in fo rmed about s h e l t e r  problems f o r  f i r s t  30 hours, 

The EOC was poorly organ ized w i t h  no food, c o t s  o r  s h i f t  designa- 
t i o n  o f  s t a f f  members. 

Minimum s t a f f i n g  o f  EOC hampered c o o r d i n a t i o n  o f  re -en t ry .  

Communication suppor t  was p rov ided  by 123 amateur r a d i o  ope ra to rs  
a t  shel  t e r s ,  1 oca1 government and o t h e r  d i s a s t e r  agencies, 
hand1 i ng ove r  700 emergency messages a1 though some shel t e r s  
remai ned w i t h o u t  r a d i o  communi c a t  ion. 

No planned phone numbers f o r  c i t i z e n s  concern ing  evacuat ion  i n f o r -  
ma t ion  was a v a i l a b l e .  

The m a j o r i t y  o f  a l l  te lephone c a l l s  r e l a t e d  t o  c i t i z e n ' s  i n a b i l i t y  
t o  determine i f  they  res ided  i n  an evacuat ion  zone. 

A t  t imes c o n f l i c t i n g  i n f o r m a t i o n  was be ing  p rov ided  t o  p u b l i c  
th rough media e s p e c i a l l y  rega rd ing  b r i d g e  and road c l o s i n g s  and 
openi  ngs. 

T r a n s p o r t a t i o n  f o r  evacuees from n u r s i n g  homes was uncoordinated 
b o t h  d u r i n g  evacuat ion  and on re tu rn .  
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Response t o  Governor 's adv isory  evacuat ion o r d e r  r e s u l t e d  i n  up t o  
2000 evacuees congregat ing o u t s i d e  s h e l t e r s  p r i o r  t o  opening which 
r e s t r i c t e d  access l a t e r  by emergency veh ic les .  

S h e l t e r i n g  and feed ing  o f  30,000 more evacuees than planned f o r  
(84,500) r e s u l t e d  i n  major  feed ing  problems f o r  Red Cross. 

The 1 a r g e r  number o f  e l  d e r l y  evacuees caused unforeseen medical  
problems beyond c a p a b i l i t y  o f  Red Cross and EMS personnel. 

The l a r g e s t  number o f  spec ia l  needs evacuee requests  came as a 
r e s u l t  o f  911 c a l l s  o r  as d i r e c t  requests  t o  agencies r a t h e r  than 
as p a r t  o f  Vo lun tary  R e g i s t r a t i o n  Program. 

L i s t s  were n o t  mainta ined o f  where spec ia l  needs evacuees were 
t a k e n  t o  s h e l t e r s .  

Specia l  needs evacuees n o t  p a r t i c i p a t i n g  i n  Vo lun tary  R e g i s t r a t i o n  
Program c a l l e d  m u l t i p l e  agencies f o r  evacuat ion ass is tance c o n t r i -  
b u t i n g  t o  ambulance c a n c e l l a t i o n s  on a r r i v a l  a t  d e s t i n a t i o n  s i t e s .  

Most n u r s i n g  homes evacuated w i t h  t h e i r  own supp l ies ,  food and 
matt resses,  u t i 1  i m i  ng pre-arranged t r a n s p o r t  o r  t h e i r  own vehic les.  

Some buses d ispatched t o  m u n i c i p a l i t i e s  o r  n u r s i n g  homes d i d  n o t  
a r r i v e  o r  were delayed when l o c a l  p o l i c e  commandeered buses f o r  
own use. 

Al though Nat iona l  Guard personnel  were prepared t o  a s s i s t  eva- 
c u a t i o n  o f  P i n e l l a s  County J a i l ,  no f a c i l i t y  was a v a i l a b l e  i n  
P i  ne1 1 as County t o  secure pr isoners .  

I n t e r o r g a n i z a t i o n a l  prablems regard ing  c o n t r o l  o f  Nat iona l  Gerard 
personnel  r e s u l t e d  i n  de lays i n  Guard response t o  l o c a l  requests  
f o r  h e l p  d u r i n g  evacuation. 

when Governor 's 

Treasure Is1 and 
b u t  l o o t i n g  d i d  
c u a t  i on. 

Persons evacerat 
overcrowding i n  

C r i t i c a l  workers and equipment c o u l d  n o t  move through road b l o c k s  
Order sealed P i  ne1 1 as County d u r i n g  emergency. 

repor ted  f o u r  residences burned a f t e r  f o r c e d  e n t r y  
n o t  appear a county-wide problem d u r i n g  eva- 

ng d i d  no t  always go t o  assigned s h e l t e r s ,  caus 
many she1 t e r s .  



63  

Ramanis S .  1985. "Design and Development OF a Computerized Cyc 
D i s a s t e r  Simulator,"  pp. 143-1413 i n  Emergency Planning, Vol. 15, 
John C a r r o l l  (ed.). La J o l l a ,  CA: Soc ie ty  f o r  Computer S imu la t  

one 
No. 1, 
on. 

Th is  paper descr ibes  t h e  SIMCLONE Game, a computerized cyc lone d i s a s t e r  
s i m u l a t i o n  which prov ides  t h e  bas i cs  f o r  t r a i n i n g  d i s a s t e r  r e l i e f  mana- 
gers  e s p e c i a l l y  i n  deve lop ing  c o u n t r i e s .  I n  a s e r i e s  of modules, t h e  
e x e r c i s e  examines t h r e e  phases: phase 1 which i nco rpo ra tes  t h e  two- 
month p e r i o d  p r i o r  t o  t h e  event i n c l u d i n g  t h e  a l l o c a t i o n  of resources 
and long- te rm p lann ing  dec is ions ,  phase 2 desc r ibes  t h e  cyc lone warning 
phase i n  which dec i s ions  t o  evacuate, s h e l t e r ,  etc,  a re  made, and 
phase 3 i n c l u d e s  t h e  p o s t - d i s a s t e r  p e r i o d  when damage r e p o r t s  a r e  g iven 
and f u r t h e r  a l l o c a t i o n  o f  resources must be made. 
program's f l e x i b i ?  i t y  p rov ides  a v a r i e t y  o f  scenar ios t o  expose problems 
and p r a c t i c e s  o f  rescue and r e l i e f  managementp t h e  management o f  resour-  
ces d u r i n g  pre- and p o s t - d i s a s t e r  pe r iods  and t o  i l l u s t r a t e  t h e  value o f  
d i s a s t e r  preparedness. 

Findings/Commen&s: This  paper descra'tres t h e  SIPICLONE computer simul a-  
t i o n  game designed t o  teach emergency managers i n  deve lop ing  c o u n t r i e s  
t h e  management p r o b l  ems associ  a ted w i t h  cyclones 

The computer 

Ruth, 6. 1983. "Hur r icane Re loca t ion  P lann ing  f o r  Hardin, Jasper, 
Je f fe rson,  Newton and Orange Counties," Co l lege S ta t i on ,  Texas: Sea 
Grant Program, Texas A&M U n i v e r s i t y .  

T h i s  t e c h n i c a l  r e p o r t  was prepared t o  a s s i s t  emergency managers i n  
d e c i d i n g  when t o  i n s t i t u t e  evacuat ion  of Texas coas ta l  areas d u r i n g  
h u r r i c a n e  t h r e a t s .  Using t h e  storm surge model l a b e l e d  SLOSH (Sea, Lake 
and Over land Surges from Hur r icanes)  i n f o r m a t i o n  rega rd ing  p o s s i b l e  
surge pene t ra t i on ,  c r i t i c a l  road c u t o f f  t imes, de l  i n e a t i o n  o f  evacuat ion  
zones accord ing  t o  storm i n t e n s i t y ,  anld hours needed f o r  p a r t i a l  and 
complete evacuat ion  t imes a r e  given. 
v e h i c l e s  and p'B ace of re fuge  were taken from te lephone surveys conducted 
by  Red Cross vo lun tee rs  ask ing  r e s i d e n t s  about p lans  d u r i n g  f u t u r e  
t h r e a t ,  Est imated evacuat ion  t imes a re  based on 201 r e d u c t i o n  i n  o r d i -  
na ry  road c a p a c i t y  as well as  t h e  t ime  needed t o  reach a "safe"  area 
beyond t h e  evacuat ion  and cont ingency zones, 
p r e p a r a t i o n  t imes need t o  be inc luded.  
F reepor t  and Texas City levee  systems and Galveston I s land .  Data on 
s h e l t e r  needs and appendices a l s o  a r e  included, 

Data used t o  es t ima te  number o f  

Adjustments f o r  warning and 
A d d i t i o n a l  da ta  i s  supp l i ed  f o r  

F i  nd i  ngs/Comments : 

This  i s  a t e c h n i c a l  manual d e s c r i b i n g  use of t h e  SLOSH model f o r  evacuat ion  
t imes  of Brazor ia ,  Galveston, Har r i s ,  F o r t  Bend, and Chambers Counties, 
Texas. However, da ta  f o r  e s t i m a t i n g  number of vehl"c?es and p l a c e  o f  
refuge were taken from telephone surveys ask ing  r e s i d e n t s '  i n t e n t i o n s  
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d u r i n g  a h u r r i c a n e  t h r e a t .  
f o r  a n t i c i p a t e d  use d u r i n g  evacuat ing per  household. 

Number o f  v e h i c l e s  ranged from 1.08 t o  1.62 

Ruch, C. 1981. "Hurr icane Re loca t ion  Planning f o r  Brazovia,  Gal veston, 
H a r r i s ,  F o r t  Bend and Chambers Counties, T e ~ a s . ' ~  Col lege Sta t ion ,  Texas: 
Sea Grant Co l lege Program, Texas A&N U n i v e r s i t y .  

T h i s  t e c h n i c a l  r e p o r t  was prepared t o  a s s i s t  those respons ib le  f o r  
evacuat ion o f  Texas coas ta l  areas i n  t h e  t i m i n g  and execut ion  o f  
evacuat ion procedures. C e r t a i n  h u r r i c a n e  c h a r a c t e r i s t i c s  (wind speed, 
movement speed, l o c a t i o n  and d i r e c t i o n  o f  storm) f rom t h e  storm surge 
model c a l l e d  SLOSH (Sea, Lake and Overland Surges from Hur r icanes)  a r e  
u t i l i z e d  i n  e s t i m a t i n g  evacuat ion t imes. The model does n o t  i n c l u d e  
p r e d i c t i o n s  o f  wind generated wave he igh t ,  r a i n f a l l  generated from storm, 
ast ronomical  e f f e c t s ,  or- r i v e r  f l o o d i n g .  Minimum evacuat ion t imes do n o t  
assume f u l l  u t i l i z a t i o n  o f  roadway c a p a c i t y  over  e n t i r e  evacuat ion t ime, 
use o f  v e h i c l e s  o t h e r  than evacuat ion ones, n o r  adjustments f o r  t o u r i s t s .  

n a l s o  centers  on d e l i m i t i n g  cont ingency areas adjacent  t o  ac tua l  
evacuat ion  zones so t h a t  areas no t  s u b j e c t  t o  t h r e a t  w i l l  be evacuated 
unnecessar i ly .  A three-hour  warning de lay  (one hour t o  warn, one hour 
f o r  people t o  prepare and one hour t o  prepare m o n i t o r i n g  systems t o  
maximize u t i 1  i z a t i o n  o f  evacuat ion r o u t e s )  i s  suggested b e f o r e  a c t u a l  
evacuat ion  occurs. S h e l t e r  needs are  a l s o  noted i n c l u d i n g  concerns o f  
Red Cross personnel. I n f o r m a t i o n  f o r  media i n c l u d e  suggest ions on how 
media can h e l p  i n  m o n i t o r i n g  t r a f f i c  c o n d i t i o n s  and i n  p u b l i c i z i n g  
s h e l t e r  l o c a t i o n s .  A g lossary  o f  h u r r i c a n e  terms i s  appendixed a long 
w i t h  d e t a i l e d  coord ina tes  o f  s p e c i f i c  l o c a t i o n s  f o r  t h e  use o f  t h e  SLOSH 
model. 

F i  n d i  ngs/Comments: 

(1 )  As i n d i c a t e d  i n  surveys, v e h i c l e  es t imates  p e r  household ranged f rom 
1.26 t o  1.62 f o r  B r a z o r i a  County, 0.94 t o  1.54 f o r  Galveston County, 
1.10 t o  1.57 f o r  H a r r i s  County and 1.3 t o  1.4 f o r  Chambers County. 

( 2 )  As i n d i c a t e d  i n  surveys, t h e  percent  o f  households i n d i c a t i n g  i n t e n -  
t i o n  t o  evacuate i n  a h u r r i c a n e  ranged f r o m  85% t o  97% f o r  B r a z o r i a  
County, 71% t o  90% f o r  Galveston County, 62% t o  89% f o r  H a r r i s  
County, and 80% t o  89% f o r  Chambers County. 
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Ruch, @. and L, Christensen. 1981, “Hurr icane ssage  en^^^^^^^^^^ 
Co? lege  S ta t i on ,  Texas: Sea Grant Col lege Program, Texas A I M  ~~~~~~~~~~~* 

Th i s  r e p o r t  descr ibes  t h e  r e s u l t s  o f  t h r e e  exper imenta l  s t u d i e s  conducted 
w i t h  randomly se lec ted  sampl es t o  determi ne what bes t  s t i m u l  a tes  peopl e 
t o  respond t o  hu r r i cane  in fo rma t ion .  The i n f o r m a t i o n  WAS then used to 
develop a hu r r i cane  response model w i t h  bo th  Galveston as w e l l  as 
n a t i o n a l  a p p l i c a b i l i t y .  Items t o  be s t ressed i n  en anci ng pre-warni  wg 
messages i n c l u d e  hu r r i cane  awareness programs t h a t  
a c t i o n s  t o  be taken r e l a t e d  t o  “watch” and “warn ing”  and t o  d i s t i n -  
gu i sh ing  between damage caused by wind speeds and t h a t  accompanyin 
surge. For Galveston, people need t o  be in fo rmed about t i d a l  r i s e  
b locks  t h e  i s l a n d ’ s  evacuat ion route,  about t h e  l e n g t h  o f  t ime it takes 
t o  evacuate, and on t h e  f u n c t i o n  of t h e  c i t y ’ s  mergency  manage me^^ 
system. When a t h r e a t e n i n g  c o n d i t l o n  e x i s t s ,  t h e  mass media can enhance 
a warning message by p o r t r a y i n g  s a t e l l i t e  images, by us ing  a u t h o r i t y  
f i gu res ,  by n o t i f i c a t i o n  o f  surrounding events l i k e  p l a n t  c los ings ,  Q 
u s i n g  f e a r  t a c t i c s  when t h r e a t s  are imminent, and by d e s c r i b i n g  t h e  
d e s t r u c t i v e  consequences o f  hur r i canes  i n c l u d i n g  t h e  p o s s i b i l  Pty 
h u r r r i c a n e  spawned tornadoes. The survey ins t rument  w i t h  t a b u l a t e  
r e s u l t s  a r e  appendixed. 

F i  nd i  ngs/Comments: 

nd i  c a t e  speci  f i  c 

The d i s t a n c e  o f  t h e  hu r r i cane  from l a n d  and evacuat ion n o t i c e s  
t h e  most e f f e c t i v e  f a c t o r s  i n  s t i imu la t i ng  s a f e t y  response pa t te rns ,  

I n  us ing  f i l m s  on t e l e v i s i o n  regard ing  p o s s i b l e  damage, t h e  media 
shou ld  emphasize t h e  l i n k a g e  between hu r r i canes  and to rnad  
I n  Galveston, 72% o f  r e s i d e n t s  sampled i n d i c a t e d  t h a t  they feared 
h u r r i c a n e  spawned tornadoes more than hu r r i canes  themselves. 

Near ly  89% of Galveston r e s i d e n t s  i n d i c a t e d  t h a t  i n  cases o f  
c o n f l i c t i n g  i n f o r m a t i o n  they  would b e l i e v e  t h e  loca? Nat ion  
Weather Se rv i ce  messages. 

The most e f f e c t i v e  method for  maximizing inc reased s a f e t y  response 
p a t t e r n s  i s  a combinat ion o f  hu r r i cane  r e l a t e d  m a t e r i a l  t h a t  incyu- 
des themes o f  test imony,  i n f o m a t i o n  and fear ,  When used inde 
d e n t l y ,  t h e  most e f f e c t i v e  i s  f ea r ,  f o l l owed  by i n fo rma t ion ,  w f t k  
tes t imony be ing  l a s t .  

For i n d i v i d u a l s  w i t h  p r i o r  hu r r i cane  experience, k n ~ w l ~ ~ g e  o f  a e t i -  
v i t i e s  o f  surrounding businesses and o rgan iza t i ons  i s  an effecta’ve 
v a r i a b l e  i n  s t i m u l a t i n g  ac t ion .  

Ac t ions  o f  s t rangers  or f r i e n d s  d i d  not  have any ~ i ~ n ~ ~ ~ c a ~ ~  Impact 
on i n d i v i d u a l ’ s  responses i n  these experiments, 



Savage, R. P., J. Baker, J. H. Golden, A. Kareem and 5. R. Manning. 
1984. 
1983eq' Washington, D. C.: Nat ional  Aca.demy of Sciences. 

"Hurr icane A I  ic-i'a:: Gal veston and Houston, Texas, Augiist 17-18, 

Thf s compsehensi ve t e c h n i c a l  r e p o r t  descr ibes t h e  meteosol agi cal  and 
topograph ica l  c o n d i t i o n s  e x i s t i n g  d u r i n g  Hur r icane A l i c i a  and the 
responses t o  them. The storm came ashore near Galveston, Texas, the 
night o f  August 17-28, 1384, causing p r o p e r t y  damages estimated a t  
$1 b i l l i o n  d o l l a r s ,  3,243 i n j u r i e s  and 17 deaths ( In te ragency  M i t i g a t i o n  
Team, 1983). An est imated 2,000 homes or apartments were t o t a l l y  
dest royed w i t h  another 16,00Q affected. 
wh-lch t h e  Nat iona l  Weather Serv ice  used t h e  " p r o b a b i l i t y "  system o f  
f o r e c a s t i n g  l a n d f a l l .  
w j t h  most pespl e undesstandi  ng the system. The w i  nd-i  nduced damage was 
generally caused by a lack of adequate Aura icane- res is tan t  c o n s t r u c t i o n  
r a t h e r  than t h e  storm. 
I s l a n d  malrllly as a f u n c t i o n  of v u l n e r a b i l i t y  o f  l o c a t i o n  and a c t i o n s  
taken  by o f f i c i a l s ,  
also  feared  by o f f i c i a l s ,  
evacuees o f f  the i s l a n d  had been )made p r i o r  t o  t h e  storm. The unique 
e f f e c t  o f  t he  storm was t h e  concentrated damasc t o  g lass  wlndtmns o f  a 
c l u s t e r  o f  h i g h - r i s e  b u i l d i n g s  i n  down tow Houston. Thus v e r t i c a l  
evacuat ion or re fuge i s  quest ioned in such circumstances. Shore pro-  
cesses are  a l so  e x p l i c a t e d  and recommendations f o r  m i t i g a t i o n  o f  f u t u r e  
events  given. Text i n c l u d e s  numerous photos,  graphs and tab1 us. 

A l i c i a  was t h e  f i r s t  s t o r m  i n  

Data  i n d i c a t e s  t h a t  the system f u n c t i o n e d  well 

Evacua t ion  r a t e s  A i  f f e r e d  throughout  Gal veston 

B e l i e f  o f  R a ~ r y " y - ~ ~ l f s i  syndrome ( n o t  supported) was 
No p r o v i s i o n  f o r  shel ter- fng Galveston i s l a n d  

(1) Most people appeared t o  understand the concept o f  p r o b a b i l i t i e s  i n  
f o r e c a s t i n g  s to rm l a n d f a l l  issued by t h e  Nat iona l  Weather Service.  

( 2 )  Vertical evacuat ion  o r  re fuge cgt~estioned f o r  high-raise b u i l d i n g s  
w i t h  l a r g e  expanses o f  glass and s u b j e c t  t o  s p e c i f i c  wind candi -  
t iaws.  

( 3 )  Unsupported f e a r  of Y r y - - - ~ 0 1 f ' ~  syndrome and uncoord ina t ion  among 
v a r i o u s  l o c a l i t i e s  and o f f i c i a l s  h indered warning e f f o r t s  and 
messages. 
discourage evacuat ion  for those w i t h o u t  resources o f f  t h e  i s ?  and. 

Lack o f  shelters o f f  Gal vestan i s 1  and appeared t o  

Simpson, 8. H., B. Hayden, M. Gasstang and W. Massie. 1985. "Timing o f  
Wzlrrlcane ~~~r~~~~~ Actions,B8 .--.__I___ Envi ranmental Management 9( 1) : 61-10. 

This r e p o r t  exp la ins  t h e  ra tSonale  and concept of the d e c i s i a n  system 
developed for  use in F l o r i d a  fo r  doternlining when t o  recommend a c t i o n s  t o  
prepare f o r  a hurr icane emergency. The system i s  founded u p ~ n  i n d i v i d u a l  
hupr-icane c l i m a t o l o g i e s  and d e c i s i o n  procedures t h a t  are t a i l o r e d  f o r  use 
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a t  each community. The system reformul  a tes  t h e  h u r r i c a n e  t r a c k i n g  fo re-  
cas t  prepared by t h e  N a t i o n a l  Hur r icane Center i n  M i a m i  t o  s p e c i f y  t h e  
p r o b a b i l i t y  o f  a s t r i k e  a t  each o f  12 v u l n e r a b l e  c o a s t a l  communities and 
then normal izes t h e  va lue  i n  terms o f  p r o b a b i l i t i e s  computed fo r  h i s t o r i c  
h u r r i c a n e s  t h a t  have s t r u c k  t h e  p a r t i c u l  a r  community. The au thors  
suggest t h a t  r i s k  analyses w i t h  a 93% l e v e l  of conf idence r e l i e v e s  o f f i -  
c i a l s  o f  t h e  need t o  make meteoro log ica l  d e c i s i o n s  i n  t i m i n g  evacuat ions 
and o t h e r  c r i t i c a l  measures t h a t  must be taken even b e f o r e  an o f f i c i a l  
h u r r i c a n e  warning i s  received.  

F i  nd i ng s/ Comments : 

T h e o r e t i c a l  a r t i c l e  d e a l i n g  w i t h  concepts o f  de termin ing  p r o b a b i l  i t y  o f  
h u r r i c a n e  s t r i k e  i n  a p a r t i c u l a r  community v i a  computer ana lys is .  
A r r i v e s  a t  l e v e l  o f  r i s k  w i t h i n  a g i v e n  93% l e v e l  o f  con f idence f o r  an 
area t h a t  can he compared w i t h  o t h e r  s i t e s .  To feed t h e  i n p u t  i n t o  t h e  
computer r e q u i r e s  t h e  s e r v i c e s  o f  t r a i n e d  t r o p i c a l  meteoral  o g i s t  e 

Simpson, R. H. and H. Rieh l .  1981. The Hur r icane and I t s  Impact. Baton 
Rouge, Lou is iana:  Lousiana S t a t e  U n i v e r s i t y  Press. 

T h i s  d e t a i l e d  book d e s c r i b e s  t h e  p h y s i c a l  n a t u r e  and development o f  
h u r r i c a n e s  and t h e  impact such storms, have on coas ta l  zones. The au thors  
n o t e  t h a t  t h e  p u b l i c  response t o  h u r r i c a n e s  I s  u s u a l l y  one o f  f a s c i n a t i o n  
r a t h e r  than fear ,  which present  a h i e r a r c h y  o f  problems, r e s p o n s i b i l i t i e s  
and cha l lenges  t o  governmental o f f i c i a l s ,  p r o f e s s i o n a l s  and r e s i d e n t s  of 
c o a s t a l  areas. 
inc reased as c o a s t a l  l a n d s  have been developed. T h i s  has r e s u l t e d  i n  
e x c e p t i o n a l l y  1 ow h u r r i c a n e  exper ience 1 eve1 s o f  coas ta l  res idents .  
devel  op v i  ab1 e p l  ans f o r  p l  anning , a fundamental know1 edge and method- 
o logy f o r  understanding and a n a l y z i n g  t h e  t h r e a t  o f  h u r r i c a n e s  i s  given, 
o f t e n  u s i n g  d e t a i l e d  m e t e o r o l o g i c a l  and s c i e n t i f i c  methodology. Refer- 
ences t o  evacuat ion  problems a r e  i n t e r s p e r s e d  throughout ,  b u t  a r e  f o r -  
m a l l y  no ted  i n  2-112 pages o f  t e x t  i n  which problems o f  t i m i n g  and i n  
s i t u  evacuat ion  a r e  discussed. H y p o t h e t i c a l  and ac tua l  case s t u d i e s  of  
h u r r i c a n e s  a r e  used. Numerous i l l u s t r a t i o n s  a r e  i n c l u d e d  throughout  t h e  
t e x t .  Appendices i n c l u d e  S a f f i  r /Simpson Damage-Potential Scales, chrono- 
l o g i c a l  l i s t  o f  a l l  h u r r i c a n e s  i n  t h e  U.S. f rom 1900-1974, and a g l o s s a r y  
o f  terms. 

Popul a t i o n s  vu1 nerabl  e t o  h u r r i c a n e  impact have g r e a t l y  

To 

Fi ndings/Comments: 

( 1 )  M i g r a t i o n  o f  p o p u l a t i o n  t o  coas ta l  area inc reases  t h e  p o t e n t i a l  f o r  

(2) 

problems f rom hur r icanes .  

Impact f rom storm surge g r e a t e s t  (9 out  o f  10 peop le  who d i e  i n  
h u r r i c a n e s  a r e  drowned), winds n e x t  and r a i n s  l e a s t .  "Oldt8 h u r r i -  
canes can produce r a i n s  and t h e r e f o r e  the p o t e n t i a l  f o r  f l o o d i n g .  
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(39 Threat  assessment est imates depend on wind v e l o c i t y  peaks, h e i g h t  o f  
t i d a l  surge peaks ( g e n e r a l l y  4 meters above mean sea l e v e l )  and t h e  
f a r t h e s t  p o i n t  i n l a n d  s u b j e c t  t o  p o s s i b l e  inundat ion.  Steps a r e  
g i v e n  t o  develop plans, 

( 4 )  E d i t i n g  o f  l e n g t h y  warnings From NkBS by media i n  Hur r icane Audrey i n  
1957 l e f t  out  e x p l i c i t  messages t o  coastal  r e s i d e n t s  t o  evacuate. 

( 5 )  Massive r e l o c a t i o n s  o f  p o p u l a t i o n s  are n o t  always p o s s i b l e  espe- 
c i a l l y  i n  l o c a t i o n s  where e x i s t i n g  i s  l i m i t e d  by (1) l o n g  expanses 
o f  two- lane h i g h w a y s ,  ( 2 )  highways s u b j e c t  t o  e a r l y  f l o o d i n g ,  
( 3 )  b r i d g e s  and causeways, and (4) r e s i d e n t i a l  development t h a t  
doubles o r  t r i p l e s  p o p u l a t i o n  on h o l i d a y  weekends due t o  tour ism. 

( 6 )  _- In  s i t u  evacuat ion  procedures almost always c o n t o r t e d  w i t h  p o l i t i c a l  
o p p o s i t i o n  hav ing  a wide range o f  mot iva t ions .  

Sirnosan. R. H. 1980. " M i l l  coas ta l  r e s i d e n t s  reach s a f e  s h e l t e r  i n  I -  

t i m k ? t 8  pp.  25-27 i n  E. J. 
F l o r i d a  Sea Grant Co l lege Report  No. 33, 

Baker l ed . ) ,  Hurr icanes  and Coastal  Storms. 

T h i s  pape r  draws a t t e n t i o n  ts t h e  problem o f  t i m i n g  i n  evacuat ion 
p lanning,  This  i n c l u d e s  t h e  t i m e  a v a i l a b l e  a f t e r  warnings a r e  received, 
r e a c t i o n  tinre o f  r e s i d e n t s  i n  decis ion-making, and t h e  t r a v e l  t i m e  
i n v o l v e d  i n  reach ing  a s a f e  s h e l t e r .  
p r o v i s i o n  must be made for  i n  s i t u  r e l o c a t i o n  i n c l u d i n g  v e r t i c a l  
evacuat ion,  Advantages t o  v@.rt-ieal evacuat ion i n c l u d e  reducing t h e  t i m e  
t o  reach s h e l t e r ,  r e d u c t i o n  o f  highway problems and e l i m i n a t i o n  o f  need 
f o r  a u t o m b i l e  t r a n s p o r t .  Disadvantages i n c l u d e  c e r t i f i c a t i o n  o f  s t r u c -  
tures used f o r  shelters, problems o f  s e c u r i t y  and l i a b i l i t y ,  and the 
l e g a l  r i g h t s  of i n d i v i d u a l s  t o  r e f u s e  s h e l t e r  t o  evacuees. The M i a m i  
proposal  f o r  _- i n  s i t u  evacuat ion  i s  g iven  as an example. 

F i  n d i  ngsjCarnmcnts: 

The author  suggests t h a t  some 
-. 

(1) The a v a i l a b i l i t y  of  time i s  c r u c i a l  i n  de termin ing  t h e  types o f  
evacuat ion  rneaserl-es t h a t  can be taken by a community, Few 
camimuriities have prov ided f o r  t h e  p o s s i b i l i t y  of I_ i n  -.- s i t u  
accommodations i n c l u d i n g  v e r t i c a l  evacuat ion,  

( 2 )  V e r t i c a l  evacuat ion  reduces evacuat ion  t ime, e l i m i n a t e s  t h e  need f o r  
autcrmobile t r a n s p o r t a t i o n  f o r  evacuat ion  and reduces highway problems. 

( 3 )  V e r t i c a l  evacuat ion  r e q u i r e s  c e r t i f i c a t i o n  sf s t r u c t u r e s  and has 
problems o f  s e c u r i t y ,  l i a b i l i t y  and t h e  r i g h t  o f  i n d i v i d u a l s  t o  
r e f u s e  shel ter  t o  po ten t i a l  evacuees, 
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Urbanik ,  T. 1980. "Hur r icane evacuat ion  demand and c a p a c i t y  
es t imat ion , "  pp. 32-37 i n  E. 3 ,  Raker (ed.), h u r r i c a n e s  and Coastal  
Storms, F l o r i d a  Sea Grant Co l lege Report  No. 33. 

T h i s  paper analyzes t h e  problems o f  e s t i m a t i n g  t h e  v e h i c u l a r  demand f o r  
h u r r i c a n e  evacuat ion  and t h e  f a c t o r s  f o r  adjustment due t o  spec ia l  
c o n d i t i o n s  generated by hur r i canes .  'he approach suggests t h a t  &en 
a v a i l a b l e  c a p a c i t y  i s  known, es t imates  can be made as t o  how soon eva- 
c u a t i o n  must s t a r t  t o  ensure t h a t  everyone has t h e  o p p o r t u n i t y  t o  eva- 
cuate. F a c t o r s  i n c l u d e  demographic c h a r a c t e r i s t i c s  o f  t h e  area 
(demographic f a c t o r s ) ,  e s t i m a t i o n  o f  t h e  number and types  o f  v e h i c l e s  
used i n  evacuat ion  ( v e h i c l e  f a c t o r s )  and t h e  e s t i m a t i o n  o f  number o f  
r e s i d e n t s  who would l e a v e  (response f a c t o r s ) .  Capaci ty  es t imates  o f  
r o u t e s  f o r  evacuat ion  a r e  a f f e c t e d  by roadway f a c t o r s ,  t r a f f i c  f a c t o r s  
and ambient c o n d i t i o n s  i n c l u d i n g  those spec ia l  t o  hur r i canes  such as  h i g h  
winds and r a i n .  The procedures a r e  then appl i e d  t o  Gal veston, Texas. 

F i  nd i ng s/  Cornmen t s : 

(1)  Highway c a p a c i t y  f o r  h u r r i c a n e  evacuat ion  p lann ing  can be est imated 
u s i n g  t h e  demographic c h a r a c t e r i s t i c s  o f  t h e  area, t h e  es t imated 
number and types  o f  v e h i c l e s  p e r - c a p i t a  i n  t h e  area, and then 
a d j u s t i n g  by es t imated  response r a t e .  

( 2 )  Capac i ty  e s t i m a t e s  f o r  highways must i n c l u d e  ambient c o n d i t i o n s  o f  
r a i n  and h i g h  winds o f t e n  assoc ia ted  w i t h  h u r r i c a n e s  p r i o r  t o  land-  
fa1 1. 

USFEMA (U.S. Federal  Emergency Management Agency) 1983. P r e p a r i n g  
f o r  Hur r icanes  and Coastal  F looding,  A Handbook f o r  Local  O f f i c i a l s ,  
Pub1 i c a t i o n  50. Washington, D.C. : Federa l  Emergency Management Agency. 

T h i s  handbook was designed t o  reduce impacts f rom hur r icanes  and coas ta l  
f l o o d i n g .  P a r t  1 p r o v i d e s  overv iew and i d e n t i f i e s  preparedness a c t i o n s  
i n c l u d i n g  t h e  methods i n v o l v e d  i n  co l 'Fec t ing  i n f o r m a t i o n  and e v a l u a t i n g  
a p p r o p r i a t e  measures r e g a r d i n g  t h e  p o t e n t i a l  hazards assoc ia ted  w i t h  
hur r i canes .  P a r t  I1  focuses on a p p r o p r i a t e  measures f o r  c o a s t a l  
f l o o d i n g  w i t h  s p e c i f i c  preparedness measures needed f o r  hurr icanes.  
These i n c l u d e  keeping deve'l opment from hazardous areas, promot ing safe 
c o n s t r u c t i o n ,  p r o t e c t i n g  n a t u r a l  systems, p r o t e c t i v e  s t r u c t u r e s  and 
measures, r e l o c a t i o n  and p r e - d i s a s t e r  p lann ing  from p o s t - d i s a s t e r  
ac t ion .  Chapter 6 w i t h i n  t h i s  s e c t i o n  i s  devoted t o  f o r e c a s t i n g  and 
warning systems, evacuat ion  p l a n n i n g  and promot ing pub1 i c  awareness, 
Throughout t h e  manual a r e  examples o f  how s p e c i f i c  communit ies have used 
measures. Ass is tance a v a i l  a b l e  f rom f e d e r a l  and s t a t e  programs i s  
descr ibed i n  P a r t  I I I .  Appendices p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  can 
u s e f u l  i n f o r m a t i o n  c o n t a c t s  f rom s t a t e  and f e d e r a l  agencies. 
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F i  n d i  ngs/Comments: 

T h i s  i s  a handbook produced by FEMA t o  a s s i s t  communities i n  develo 
a c t i o n s  f o r  l e s s e n i n g  impacts caused by h u r r i c a n e s  and coas ta l  f lood ing .  
Chapter 6 focuses on f o r e c a s t i n g  and warning system, evacuat ion 
p l  a m i  ng , and promot i rig pub1 i c awareness. 

USFEMA (LJeS. Federal  Emergency Management Agency) . 1984. "A Guide t o  
Hur r icane Preparedness Planning f o r  S t a t e  and Local  O f f i c i a l s , "  CPG 2-16. 

ashington, D.@,: FEMA, 

T h i s  C i v i l  Preparedness Guide (CPG) descr ibes  t h e  scope o f  FEMA's 
Hurr ic 'ane Preparedness (HP) Program and prov ides  guidance and s p e c i f i c  
procedures t o  s t a t e  and l o c a l  governments an conduct ing  hr i r r i cane 
preparedness a c t i v i t i e s .  CPG 2-16 p r o v i d e s  i n f o r m a t i o n  t o  supplement 
( n o t  rep lace)  CPG 1-32, F i n a n c i a l  Ass is tance Guidel ines.  HP i s  FEMA's 
program t o  f o s t e r  h u r r i c a n e  preparedness i n  h i y h - r i s k ,  h igh-popu la t ion  
areas by p r o v i d i n g  f i n a n c i a l  and t e c h n i c a l  ass is tance t o  s t a t e  and l o c a l  
o f f i c i a l s  t o  conduct q u a n t i t a t i v e  h u r r i c a n e  preparedness s tud ies .  The 
s t u d i e s  a r e  composed of two p r o j e c t s :  (1) a p o p u l a t i o n  preparedness 
p r o j e c t  and subsequent ly,  ( 2 )  a p r o p e r t y  p r o t e c t i o n  p r o j e c t ,  bo th  of 
which a re  t o  be i n t e r g r a t e d  i n t o  the? s t a t e  and l o c a l  Emergency Operat ion 
P l a n s  (EOF") f o r  n a t u r a l  and t e c h n o l o g i c a l  hazards as w e l l  as f o r  n u c l e a r  
a t tack ,  P r o j e c t s  are  t o  be based on SLOSH models f o r  l o c a l  s i t e s .  
Oeta i  1 ed and e x t e n s i v e  caverage o f  s t r a t e g l  es  and expec ta t ions  by FEMA as 
well as t h e  consequences o f  non-preparedness i n  f u t u r e  h u r r i c a n e  
d i s a s t e r s  are a l s o  given. 

F i  ndi  ngs/Comments : 

T h i s  p u b l i c a t i o n  presents  s t r a t e g i e s  and reviews FEM I s  g u i d e l i n e s  f o r  
h u r r i c a n e  preparedness programs 

(1) An e f f e c t i v e  evacuat ion implementat ion element i d e n t i f i e s  t h e  areas- 
a t - r i s k ,  p o p u l a t i o n - a t - r i s k ,  evacuat ion t ime,  t h e  h u r r i c a n e  eva- 
c u a t i o n  d e c i s i o n  system, and mutual a i d  agreements f o r  implement ing 
i n t e r - j u r i s d i c t i o n a l  evacuat ion a s s i s t a n c e  and coord ina t ion .  

Wendall, M. 1980. " l e g a l  aspects o f  f l o o d  warning and evacuation," 
pp. 28-31 i n  E,  3. 
Sea Grant Co l lege Report  No. 33. 

Baker (ed,), Hur r icanes  and Coastal  Storms, F l o r i d a  

P h i s  paper analyzes sorue o f  the l ega l  aspects i n c l u d i n g  l i a b i l i t y  r e s u l t -  
warn ing and evacuat ion  procedures. To d a t e  t h e r e  have been few 
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1 i t i g a t i o n  measul-es r e s u l t  
government has g radua l l y  r r l i m i t e d  t h e  defense of sovereign 

The p o i n t  of de rture rega-d9ng l i a b i l i t y  i s  t h e  ex is tence o f  

t h a t  t h e  p u b l i c  may come t o  j u s t i f i a b l y  r e l y  on t h e m  as an es tab l i shed  
means o f  response Lo f l o o d  danger which may change t h e  issues  o f  l i a b i l i t y .  

F l i n d i ~ ~ s ~ C o ~ m ~ ~ ~ s ~  Conceptual gaper on l e g a l  aspects of warnings and 
evacuat ion procedures. 

d i s a s t e r  ~ p ~ r a t ~ ~ n s  even ~ h ~ u ~ ~  t h e  

i l i t y  t a  have a program o r  t o  take  ac t i on ,  The au thor  notes 

Wi lk inson,  K. and P. Ross, 1970. C i t i z e n s  Response t o  Warnings o f  
Hur r icane CamiIIe, ~ e p o r t  NO. 35, GTIege Sta t i on ,  M i s s i s s i p p i :  
M i s s i s s i p p i  S t a t e  U n i v e r s i t y ,  Soc ia l  Science Research Center. 

T h i s  study prepare f a r  t h e  Na t iona l  Weather Se rv i ce  examines c i t i z e n  
r e a c t i o n s  t o  warni  gs o f  Hur r icane Cami l le  w h i c h  h i t  t h e  M i s s i s s i p p i  
coas t  an August 17, 1969, ~~~~o~~~ itha warnin 
t i v e  by 84% o f  ~ ~ p o n d e n t s  surveyed, t h e  major 
d e c i s i o n  t o  evacuate was how d ~ n ~ e ~ o ~ ~ ~ ~  t h e  s i  
A I  though no d i f f e r e n c e s  were found i n  ~ e ~ ~ ~ r a p h ~ ~  v a r i a b l e s  between 
s taye rs  and evacuees, s taye rs  genera l l y  u ~ ~ e ~ e s t i ~ a t ~ ~  t h e  p o t e n t i a l  
des t ruc t i veness  o f  the storm, The authors p o s i t  s i t u a t i o n a l  and personal  
f a c t o r s  i n c l u d e  misunderstanding asniogs an erroneous idea  o f  l and  
e l e v a t i o n  o f  homesite and pas t  exper ience a$ less d a ~ ~ e r ~ u s  storms. 
“Nurrjcane p a r t i e s ”  repo r ted  b u t  no t  supported a ~ ~ ~ o ~ ~ h  t h e r e  i s  evidence 
o f  d i s a s t e r  c u l t u r e  lin ” s p i r i t  o f  de f iance”  d i sp layed  by respondents, 
Survey ins t rument  appended t o  t e x t .  

F i  nd i  n g s ~ ~ ~ m ~ n t s :  

~ l ~ ~ o u ~ ~  n e a r l y  a1 3 respondents repo r ted  knowing o f  storms, 
w a r f a t i o n s  .9”n warning message can ten t  an ersuasf veness r e d  ve 
from media sources presented c ~ ~ ~ ~ ~ ~ ~ a t ~ ~ n  prsblms. 

There was se r ious  ~ n ~ ~ r e s ~ i ~ a t i o n ~  e s p e c i a l l y  o f  s tayers,  o f  s t ~ r n ’ s  
p o t e n t i a l  danger due t o  s i t ~ a t i o n a ~  and personal  f ac to rs .  

t e r i  s t i c  o f  d i  s a s t e r  CUI tu re ,  
ong r e s i d e n t s  i s  evidence o f  the ”spjrit  of  defiance‘* charac- 

The major d i f f e r e n c e  between s tayers  and evacuees was Row dangerously 
the personal  s i t u a t i o n  was def ined.  
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I.dindham. G. 0.. E. I. Posev. P. J. Ross and €3. S~encer .  1977. React ions 
t o  S torh  --~.._ i h r e a i  Durin_g_HuFricane E lo ise ,  Report 5. 
U n i v e r s i t y ,  Soc ia l  Science Research Center, 

M i s s i s s i p p i  S t a t e  

Th is  study sponsored j o i n t l y  by the  Nat iona l  e a t h e r  Serv ice  and the? 
Soc ia l  Science Research Center a t  M i s s i s s i p p i  S t a t e  U n i v e r s i t y  concerns 
t h e  percept ions  and r e a c t i o n s  o f  persons t o  a h u r r i c a n e  t h r e a t  and t o  
wernings g iven p r i o r  t o  Hurricane Elo ise.  The s torm occurred i n  
September 1975, i n  t h e  F l o r i d a  Panhandle causing ex tens ive  damage and 
the l o s s  o f  f o u r  l i v e s ,  
C i m i  11 e and o t h e r  research, t h e  concept o f  t h e  "Experience Adjustment 
Pz.j-.ad~x" was formul ated suggest ing t h a t  h u r r i c a n e  exper ience o r  pseudo- 
exper ience of r e s i d e n t s  tends t s  discoi l rage evacuation. A l s o  found was a 
1 ack o f  understanding regard ing t h e  n a t u r e  of hurr icanes,  p a r t i c u l a r l y  
regard ing  winds and storm surge. Autt iors s t a t e  t h a t  90% o f  . a l l  h u r r i c a n e  
slmthhs a w  f rom dra ning.  As r e s i d e n t s '  apprehension i n c r e  
d ~ s l r e  f o r  i n f o m a t  on e s p e c i a l l y  on an h o u r l y  bas is  as s t o  
l a n d  even i f  there e r e  no change t o  repor t .  D a t a  was c o l i  
sample and purposive surveys. The survey ins t rument  i s  appended t o  
repor t .  

Drawing upon da ta  c o l l e c t e d  from Hur r icane 

F i  n d i  ngs/Conis:ents: 

(1) Authors s t a t e  d a t a  suppor ts  !dill i ams (1964) concl  u s i o n  t h a t  behavior  
of  persons under t h r e a t  of d i s a s t e r  i s  d i r e c t l y  r e l a t e d  t o  in fonna-  
t i o n  rece ived and t o  i n d i v i d u a l  i n t e r p r e t a t i o n .  

( 2 )  Authors s t a t e  da ta  cesnf-s" MS f i n d i n g s  a f  M i l  1 iams (1964), Moore 
( 1964),  and Wj 1 k i  nson and Rass ( 1970) i n d i c a t i n g  t h a t  background 
exper ience i n t e r a c t s  w i t h  i n t e r p r e t a t i o n s  o f  c u r r e n t  s i t u a t i o n ,  
i . e a s  n ~ ~ ~ ~ ~ e ~ ~  ( l e s s  than 5 y e a r s )  are more l i k e l y  t o  evacuate than 
t h o s e  o f  l o n g e r  res idence who have ad jus ted  through " l o c a l  h u r r i c a n e  
c u l t u r e  o r  phi losophy."  Stayers tended t o  d iscount  t h r e a t  o r  t o  
s t a y  because o f  concern f o r  p r o p e r t y  o r  business i n t e r e s t s .  

(3 )  Early errors i n  o f f i c i a l  a d v i s o r i e s  recjardfng l a n d f a l l  o f  storm and 
c o n f l i c t i n g  messages o f  l o c a l  business and a c t i o n s  groups i n  Panama 
City may have a f f e c t e d  c r e d i b i l i t y  o f  warnings. 

winds and s t o m  surge suggest t h e  weed f o r  the  Nat iona l  Weather 
Sei-vPee t o  cont inue e f f o r t s  t o  i n f o r m  r e s i d e n t s  about r e a l i t i e s  and 
dangers s f  hurr icane,  Know1 edge about h u r r i c a n e  s a f e t y  "rul ess' 
fist A S S Q C ~  ated wi t h  evacaaati on behavior. 

( 4  3 C e f i n i t e  rnisconceptisns regard? ng p o t e n t i a l  damage from h u r r i c a n e  
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A d d i t i o n a l  i n f o r m a t i o n  on evacuat ion  p l a n n i n g  f o r  h u r r i c a n e s  i s  found i n  
t h e  f o l l o w i n g  which have n o t  been abs t rac ted .  When m a t e r i a l  i s  c i t e d  i n  
Q u a r a n t e l l i ,  we a r e  r e f e r r i n g  t o  Evacuat ion Behavior and Problems: 
F i n d i n g s  and I m p l i c a t i o n s  f rom t h e  Research L i t e r a t u r e  ( Q u a r a n t e l l i ,  
1980), o r i g i n a l  l y  issued th rough t h e  D i s a s t e r  Research Center, Ohio S t a t e  
U n i v e r s i t y ,  Columbus, Ohio. The Center i s  now l o c a t e d  a t  t h e  U n i v e r s i t y  
of Delaware. 

K i l l i a n ,  I_. 1954. "Evacuat ion o f  Panama City f o r  Hur r icane Florence." 
Washington, D.C.: Na t iona l  Academy o f  Science ( c i t e d  i n  Q u a r a n t e l l i ,  1980). 

Rayner, J. 1953. "Hurr icane Barbara: A Study o f  t h e  Evacuat ion a t  
Ocean City, Maryland, August, 1953." Washington, D.C.: Committee on 
D i s a s t e r  Studies,  Nat iona l  Academy o f  Science ( c i t e d  i n  Q u a r a n t e l l i ,  1980). 

Ruch, C ,  1965. "ESTED - A Dec is ion  Aid," paper presented a t  t h e  
Nat iona l  Hur r icane Conference, New Orleans, Louis iana, A p r i l ,  1985. 

$ c h a f f e r ,  R. and E. Cook. 1972, "Human Response t o  Hur r icane C e l i a "  
(p. 50). Co l lege Sta t ion ,  Texas: Envl ronmental Q u a l i t y  Program, Texas 
A&M U n i v e r s i t y  ( c i t e d  i n  Q u a r a n t e l l i ,  1980)-  

Stone, J. 1983. "Hurr icane Emergency P1 anning E s t i m a t i n g  Evacuat ion 
Times f o r  Non-Metropol i tan Coastal  Communities," UNC-SG-83-2. Raleigh, 
Nor th  Caro l ina :  
Program. 

Nor th C a r o l i n a  S t a t e  U n i v e r s i t y  Sea Grant Col lege 

Treadwel l ,  N. 1962. "Hurr icane Car la  - September 3-14, 1961" (p. 97). 
O f f i c e  of C i v i l  Defense Region 5, Denton, Texas: U.S. Government 
P r i n t i n g  O f f i c e  ( c i t e d  i n  Q u a r a n t e l l i ,  1980). 

TSUNAMl 

Anderson, W. 1970. "Tsunami Warning i n  Crescent City, C a l i f o r n i a  and 
H i l o ,  Hawaii," i n  The Great Alaska Earthquake of 1964: tiurnan Ecology, 
Committee on t h e  A c s k a  Earthquake of t h e  Nat iona l  Research Counci l  
(ed.). Washington, D.C.: Na t iona l  Academy o f  Sciences. 

T h i s  s tudy  examines t h e  response and compares t h e  warning systems o f  two 
communities, Crescent City, C a l i f o r n i a ,  and H i l o ,  Hawaii, t o  t h e  tsunami 
t h r e a t  generated by t h e  Alaskan earthquake o f  1964. D i s a s t e r  warning i s  
cons idered a process c o n s i s t i n g  o f  i n t e r r e l a t e d  a c t i v i t i e s  and pa t te rns ,  
Both communities had exper ienced p r e v i o u s  tsunamis accompanied by loss 
o f  l i f e  and s u b s t a n t i a l  p r o p e r t y  damages. 
exper ts ,  Hilo o f f i c i a l s  subsequent ly developed a more f o r m a l i z e d  and 
s o p h i s t i c a t e d  r o u t i n e  f o r  warning c i t i z e n s  i n c l u d i n g  t h e  use o f  p u b l i c  
s i rens ,  a 24-hour broadcast media c a p a b i l i t y  f o r  t r a n s m i t t i n g  warnings 

With t h e  a i d  o f  s c i e n t i f i c  
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and a predetermined w r l t t e n  evacuat ion p l a n .  An up to date  census o f  
d i s a b l e d  persons i s  mainta ined w i t h  the l o c a l  f i r e  department respons ib le  
f a r  evacuat ing those people d u r i n g  an eniergency. Crescent C i t y  r e l i e s  on 
p r e v i  ous warning p a t t e r n s  w i  thorr t  a formal i zed o r  predeterr i i i  ned p l  an. 
O f f i c i a l s  i n  Crescent City a r e  h igh l y  s e n s i t i v e  t o  i s s u i n g  a f a l s e  alarm 
t o  c i t i z e n s  regard ing  the i n f o r m a t i o n  a v a i l a b l e  t o  them as ambiguous and 
f e a r i n g  t h a t  a number o f  f a l s e  a l e r t s  w f l l  hamper warning e f f o r t s  when a 
r e a l  t h r e d t  occurs. 

F i  n d i  ngs/Comments : 

(1) Coiriparisons between H i l o ,  I-lawaii, and Crescent City, C a l i f o r n i a ,  
i n d i c a t e  t h a t  feedback, e s p e c i a j l y  f rom the  s c i e n t i f i c  o r  exper t  
community, c o n s t i t u t e s  an impor tan t  f a c t o r  i n  mod i fy ing  warning 
systems f o r  f u t u r e  tsunami t h r e a t s .  

(23 Tsunami warning seems more r o u t i n i z e d  i n  Hilo ,  Hawaii, than Crescent 
City, C a l i f o r n i a ,  because o f f i c i a l s  i n  H i l o  rece ived and acted on 
i n f o r m a t i o n  f rom severa l  sources on methods f o r  improv ing warning and 
evacuat ion  procedures. 

( 3 )  The use o f  s i r e n s  t o  a l e r t  H i l o  c i t i z e n s  t o  a p o s s i b l e  tsunami 
emergency needs i d e n t i f i c a t i o n  f o r  exact  response i nc l  u d i  ng when 
evacuat ion i s  appropr ia te .  

Anderson, W. 1969. “ D i s a s t e r  !darning and Communication Processes i n  
Two Communities,” .-- The Journal  o f  _.__- Communication 19 (June): 92-104. 

Th is  paper examines t h e  warning systems o f  two communities, Hilo,  Hawaii, 
and Crescent City, C a l i f o r n i a ,  which have a h i s t o r y  o f  fa l se  tsunami 
t h r e a t s  and a c t u a l  tsunami d isas ters .  D i s a s t e r  warnlng i s  conceived as a 
communicative process c o n s i s t i n g  of a number o f  i n t e r r e l a t e d  a c t i v i t i e s  
and procedures i n  which a v a r i e t y  o f  groups, o r g a q i z a t i o n s  and i n d i v i -  
dua ls  become involved,  Comparisons i n d i c a t e  t h a t  bo%h communities r e l y  
on l o c a l  o f f i c i a l s  t o  i s s u e  warnings and t o  o rder  evacuat ions.  Problems 
i n c l u d e  l a c k  o f  inadequate o r  ambiguous in fo rmat ion ,  r e l i a n c e  on sources 
o u t s i d e  the  community, p rev ious  exper ience w i t h  f a l s e  alarms, and a n t i c i -  
p a t i n g  l o c a l  p u b l i c  reaeta’on. Once a d i s a s t e r  has s t r u c k ,  host,.evero 
peop le  a r e  more coopera t ive  i n  responding t o  evacuat ion na t ices .  The 
communities d i f f e r  i n  preparedness planning. I-lilo has a w r i t t e n  p l a n  
d e l e g a t i n g  r o l e s  and dut ies  i n  an w e n t  and d e l i m i t i n g  areas f o r  eva- 
cuat ion,  p u b l i c  s i r e n s  f o r  evacuat ion n o t i f i c a t i o n  and a 24-hour r a d i o  
communication system t o  which c i t i z e n s  can turn t o  f o r  in fo rmat ion .  
Crescent City has  none o f  these and r e l i e s  on personal  c o n t a c t  f o r  eva- 
cuat ion.  The au thor  c r e d i t s  t h e  d i f f e r e n c e  i n  preparedness p lans  i n  Hilo 
t o  t h e  feedback ob ta ined from t h e  s c i e n t l f i c  exper ts  and o t h e r s  regard ing  
t h e  k inds  o f  improvements needed i n a tsunami d i  s a s t e r  warning system. 
No such feedback occurred i n  Crescent City so l e s s  change was made. 
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F i  nd i ngs/Comments : 

(1) People a r e  more c o o p e r a t i v e  and respond more q u i c k l y  t o  warnings 
f o l l o w i n g  an a c t u a l  tsunami event  than when f a l s e  alarms have been 
generated. It i s  e a s i e r  f o r  o f f i c i a l s  t o  c a l l  f o r  another 
evacua t i  on. 

( 2 )  O f f i c i a l s  a r e  hampered by l a c k  o f  in fo rmat ion ,  l a c k  o f  environmental  
cues and consequent ia l  re1 i a n c e  on o u t s i d e  sources o f  in fo rmat ion ,  
p a s t  exper ience and f e a r  o f  pub1 i c  repercussions. 

( 3 )  H i l o  b e n e f i t e d  f rom s c i e n t i f i c  exper ts  and o t h e r s  i n  improv ing t h e  
warning system. The c i t y  now has a w r i t t e n  p l a n  d e l e g a t i n g  d u t i e s  
and i d e n t i f y i n g  dangerous areas, p u b l i c  s i r e n s  and a 24-hour r a d i o  
b roadcas t ing  system. 

Bonk, W.,  R. lachman and M. Tatsuoka. 1960, " A  Report  a f  Human Behavior 
Dur ing  t h e  Tsunami o f  May 23, 1960." Hlilo, Hawai i :  Hawaiian Academy o f  
Sc i e nce . 
T h i s  r e p o r t  descr ibes  t h e  response t o  2 tsunami which s t r u c k  H i l o ,  
Hawaii ,  on May 22-23, 1960. M i l l i o n s  o f  d o l l a r s  o f  damage occurred and 6 1  
people died. 
a f f e c t e d  area by i n t e r v i e w e r s  w i t h  s i m i l a r  background and e t h n i c i t y  t o  t h e  
sub jec ts .  About 95% o f  t h e  sample repolrteci hear ing  t h e  s i r e n  warnings 
e a r l i e r  i n  t h e  evening a t  8:35 p.m. b u t  i n t e r p r e t e d  t h e  warning 
d i f f e r e n t l y  (even t h e  i n s t r u c t i o n s  i n  t h e  l o c a l  te lephone book i n d i c a t e d  
t h a t  t h e  s i r e n  was o n l y  an a l e r t  and d i d  n o t  d e s c r i b e  expected behav io ra l  
response). On h e a r i n g  t h e  s i r e n ,  32% evacuated t h e i r  homes immediately,  
45% w a i t e d  f o r  f u r t h e r  i n f o r m a t i o n  i n c l u d i n g  another warning, and 15% 
cont inued norrllal r o u t i n e s .  Ambiguous communication appeared t o  f o r c e  
each person t o  draw t h e i r  own conclus ions.  
d i d  n o t  understand Eng l ish ,  21% evacuated M e r e a s  42% o f  those who spoke 
E n g l i s h  evacuated. 
1:05 a.m. on May 23 w h i l e  35% o f  t h e  " w a i t e r s "  s l e p t  and 64% o f  " w a i t e r s "  
were awake. Fourteen people r e p o r t e d  t h a t  they  w r e  " s i g h t s e e i n g "  a t  t h e  
wave impact. O f  t h e  197 peop le  i n  sample who d i d  no t  evacuate, 57% 
people were pinned i n s i d e  wreckage and 25% were i n j u r e d ,  p o i n t i n g  t o  t h e  
n e c e s s i t y  o f  complete evacuat ion  f o l l  owing a tsunami warning. Recommend- 
a t i o n s  f o r  improvement o f  tsunami warn ings i n c l u d e  v igorous sus ta ined 
p u b l i c  educat ion  programs t h a t  a r e  also presented a t  t i m e  o f  emergency 
th rough media, d e l i n e a t i o n  o f  danger zones and t h e  adopt ion  o f  emergency 
v e h i c l e s  t o  evacuate those incapab le  08 l e a v i n g  themselves. 

A prepared q u e s t i o n n a i r e  was presented t o  327 a d u l t s  i n  t h e  

Of t h e  34 i n t e r v i e w e e s  who 

The t h i r d  wave, the most d e s t r u c t i v e ,  s t r u c k  a t  

F i  nd i ngs/ Comment s : 

(1) The p u b l i c  must have cont inued exposure t o  t h e  meaning o f  s i r e n s  and 
t h a t  a p p r o p r i a t e  b e h a v i o r a l  response i s  evacuat ion  t o  h i g h  ground. 
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I f  response i s  smal 1, o f f i c a l  s have the  r e s p o n s i b i l  i t y  t o  v i g o r o u s l y  
warn a l l  those i n  des ignated tsunami danger zones. 

( 2 )  Ambiguous coinrnunication th rough media i n c l u d i n g  i n s e n s i t i v i t y  t o  
1 anguage b a r r i e r s  suggests t h a t  sources o f  i n f o r m a t i o n  should be 
c e n t r a l i z e d  and g i ven  i n  severa l  languages if appropr ia te .  

Haas, J. and P. T ra ine r .  1974. "E f fec t i veness  o f  t h e  tsunami warning 
system i n  se lec ted  coas ta l  towns i n  Alaska." Rome: Proceedings o f  t h e  
F i  f t h  World Conference on Earthquake Engineer ing.  

A t r a g i c  earthquake and t h e  r e s u l t i n g  tsunami i n  March, 1964, prompted 
t h e  fo rma t ion  o f  t h e  Alaska Regional T s u n m i  Warning System. Th is  paper 
d iscusses t h e  problems assoc ia ted  w i t h  the p r e d i c t i o n  and d i ssemina t ion  
o f  warnings and t h e  d i f f i c u l t y  i n  educat ing  coas ta l  r e s i d e n t s  about t h e  
tsunami hazard and t h e  warning system. A t ypo logy  o f  tsunami events  i s  
suggested us ing  a combinat ion o f  t h e  speed o f  onset and t h e  phys i ca l  
cues. Problems w i t h  t ransmiss ion  o f  tsunami messages i n c l u d i n g  t im ing ,  
i n i t i a l  Val i d a t i o n  and 1 inkages a r e  d iscussed i n  connect ion  w i t h  eva- 
cuat ion .  Three d i f f e r e n t  tsunami p i 1  o t  educat ion  programs i n  Kodiak, 
Homer, and Seward w i t h  t h e  community o f  S i t k a  used as c o n t r o l  were t e s t e d  
f o r  t h e i r  e f f e c t i v e n e s s .  The response t o  a tsunami evacuat ion  i n  S i t k a  
o c c u r r i n g  on Sunday, J u l y  30, 1972, i s  a l s o  repor ted .  

F ind ings  f rom educat iona l  p i l o t  s tud ies :  

(1) Evidence from t h e  p i 1  o t  s tud ies  suggests t h a t  i n t e n s i v e  shor t - te rm 
pub1 i c  educat ion  e f f o r t s  o f f e r  1 i t t l  e hope i n  reducing p o t e n t i a l  
1 osses o f  1 i f e  and p roper t y  i n  tsunamis. 

( 2 )  None o f  t h e  programs had any s i g n i f i c a n t  e f f e c t  on r e s i d e n t s '  
knowledge o f  tsunamis, how they  f e l t  rega rd ing  t h e  r e l i a b i l i t y  o f  
t h e  warning system, o r  i n  t h e i r  expressed in tended behavior .  The 
o n l y  s i g n i f i c a n t  inc rease occurred i n  t h e  percept ions  rega rd ing  t h e  
s e v e r i t y  o f  t h e  tsunami hazard w-ithin t h e  two educat ional  programs 
us ing  t h e  personal con tac t  approach and t h e  media. 

F ind ings  from t h e  S i t k a  evacuat ion s tudy:  

(1)  About 58% o f  respondents thought  o f  a p o s s i b i l i t y  o f  tsunami a f t e r  
f e e l i n g  t h e  earthquake, 18% l earned o f  t h r e a t  v i a  rad io ,  14% th rough 
face- to - face  con tac t ,  o n l y  two th rough loudspeakers on c r u i s i n g  
po l  i c e  v e h i c l  e s .  

A f t e r  l e a r n i n g  o f  t h e  p o s s i b i l i t y  o f  a tsunami ( f i r s t  a c t i o n s  taken)  
23% evacuated prompt ly ,  26% cont inued t h e i r  normal a c t i v i t i e s ,  o the rs  
sought a d d i t i o n a l  i n fo rma t ion ,  wa i ted  t o  con tac t  f a m i l y  members, o r  
began p repar ing  f o r  p o s s i b i l i t y  o f  evacuat ion.  

( 2 )  



77 

( 3 )  

( 4 )  About 50% o f  respondents r e c a l l e d  verbal  message c a l l i n g  f o r  

About 82% o f  households conta ined f a m i l i e s  o f  which h a l f  were 
separa ted  a t  some t i m e  b e f o r e  t h e i r  evacuat ion  was completed. 

immediate evacuat ion,  50% remembered sa fe  areas as being i d e n t i f i e d .  
Only a few r e c a l l e d  o t h e r  types  of bas i c  i n f o r m a t i o n  as be ing  given. 

( 5 )  About 82% r e p o r t e d  they  d i d  n o t  check on accuracy of i n i t i a l  
warning. 

( 6 )  M i t h i n  f a m i l i e s  e i t h e r  immediate o r  eventual  consensus rega rd ing  
evacuat ion  was reached. 
a t  onset. 

I n  o n l y  5% o f  cases were f a m i l i e s  d i v i d e d  

( 7 )  About t w o - t h i r d s  o f  those evacuat ing  took  t ime  t o  c o l l e c t  i tems 
i n c l u d i n g  pets.  These i n c l u d e d  c l o t h i n g ,  b lanke ts ,  food, water, 
and personal  possessions. 

(8 )  O f  those evacuat ing,  61% l e f t  d i r e c t l y  and stayed u n t i l  a l l  c l e a r  
message received, The r e s t  engaged i n  such a c t i o n s  such as l e a v i n g  
from some o t h e r  p l a c e  b u t  s topp ing  by home b e f o r e  f i n a l  evacuat ion,  
l e a v i n g  a s a f e  p l a c e  t o  check on r e l a t i v e s  o r  r e t u r n i n g  home and 
then  go ing  back t o  a sa fe  place. 

(9) About 50% o f  l e a v e r s  i n d i c a t e d  one o r  more t h i n g s  they  would do 
d i f f e r e n t l y  next  t i m e  i n  t h e  event o f  a tsunami warning. 
t o  a c t  f a s t e r  was g i ven  by 66% of  t h e  evacuees. 

(10) Comparisons t o  "what would you do i f "  ques t ion  p r e v i o u s l y  asked i n  
p i l o t  program i n d i c a t e d  t h a t  fewer S i t kans  took t ime  t o  c o l l e c t  
i tems than  s a i d  they  would (80% t o  68%) and separated f a m i l i e s  d i d  
a t tempt  t o  c o n t a c t  each o t h e r  as had been p r e d i c t e d  by i n t e n t i o n s .  

I n t e n t i o n  

Lachman, R., M. Tatsuoka and W, Bonk. 1961. "Human Behavior Dur ing  t h e  
Tsunami o f  May, 1960," Science 133 (May 5 ) :  1405-1409. 

Th is  study r e p o r t s  t h e  r e s u l t s  o f  a quasi-random s tudy  examining t h e  con- 
sequences o f  an ambiguous warning system t o  t h e  r e s i d e n t s  o f  H i l o ,  
Hawaii ,  d u r i n g  a tsunami t h r e a t  i n  May, 1960. Al though warned by s i r e n s  
more than  f o u r  hours p r i o r  t o  impact as w e l l  as by t h e  media, 6 1  people 
were k i  1 l e d ,  severa l  hundred i n j u r e d  and an es t ima ted  500 homes 
destroyed. 
amount o f  educat ion  and o n l y  s l i g h t l y  r e l a t e d  t o  o t h e r  d i s a s t e r  
experience. 

Adapt ive behav io r  i n  form o f  evacuat ing  was n o t  r e l a t e d  t o  
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F i  n d i  ngs/Comrnents: 

(1) Formal educat ion i s  n o t  a determinant  o f  whether o r  n o t  an i n d i v i -  
dual  shows adapt ive  behavior  i n  t h e  form o f  evacuat ing o r  s t a y i n g  
awake d u r i n g  a tsunami emergency s i t u a t i o n .  

( 2 )  P r i o r  d i s a s t e r  exper ience has a minor  r o l e  and o n l y  increases 
s l i g h t l y  t h e  p r o b a b i l i t y  o f  adapt ive  behav io r  i n  subsequent emergen- 
c ies .  

( 3 )  The t ida l -wave warning s i r e n  sounded f o r  a 20-minute p e r i o d  more 
than f o u r  hours p r i o r  t o  impact b u t  o n l y  40% o f  sample r e p o r t e d  
evacuat ing.  

( 4 )  Fourteen i n d i v i d u a l s  o r  4.3% o f  sample r e p o r t e d  they  were a t  shore- 
l i n e  a t  t i m e  o f  impact w a i t i n g  t o  see wave, 

( 5 )  Among group who d i d  n o t  evacuatep 57% e r e  t rapped i n  wreckage and 
23% were i n j u r e d .  S i x  o f  i n d i v i d u a l s  rapped i n  wreckage and t h r e e  
who were i n j u r e d  had re tu rned t o  homes a f t e r  evacuat ing o r  
cuated t o  unsafe area. 

Yutmy, D. 1964. "Aesop 1964: Cont ingencies a f f e c t i n g  t h e  i s s u i n g  o f  
p u b l i c  d i s a s t e r  warnings a t  Crescent City, C a l i f o r n i a . "  
Note #4. Columbus, Ohio: D i s a s t e r  Research Center, Ohio S t a t e  
U n i v e r s i t y  

Research 

T h i s  paper descr ibes  t h e  behavior  of  o f f i c i a l  o r g a n i z a t i o n s  a f t e r  
n o t i f i c a t i o n  t h a t  a p o s s i b l e  tsunami th rea tened t h e i r  community. Ac t ions  
taken were s i m i l a r  t o  those i n  p rev ious  a l e r t s  i n  which no tsunami was 
generated. F o l l o w i n g  a second b u l l e t i n  t h a t  a tsunami c o u l d  be expected 
t o  h i t ,  deput ies  were sent  door- to-dsor warning people t h a t  a se ismic 
wave was expected b u t  no formal evacuat ion was ordered. Mot u n t i l  t h r e e  
waves had h i t  t h e  town was a general p u b l i c  alarm sounded. 
d i e d  and 15-20 were repor ted  missing. Extens ive damage a f f e c t e d  29 c i t y  
b locks.  The d e c i s i o n  n o t  t o  o r d e r  an evacuat ion sooner was c r e d i t e d  t o  
ambigu i ty  o f  i n f o r m a t i o n .  Th is  suggested t h a t  t h e  t i d a l  wave was o n l y  
p robab le  and l i m i t e d  t h e  re lease o f  i n f o r m a t i o n  regard ing  t h e  s i z e  of 
wave and prompted seemingly c o n t r a d i c t o r y  i n f o r m a t i o n  regard ing  t h e  wave 
bassage, Less t a n g i b l e  f a c t o r s  i n c l u d e  p r i o r  exper iences of f a l s e  
evacuat ion t h a t  r e s u l t e d  i n  r i d i c u l e  and repercuss ions from t h e  p u b l i c .  
The au thor  notes t h a t  " implementat ion does n o t  occur i n  a s o c i a l  vacuum 
b u t  i n  c o n t e x t  o f  past ,  present  and f u t u r e  s o c i a l  r e l a t i o n s h i p s "  (pg. 7 ) .  

Eleven people 

F i  n d i  ngs/Cornments,: 

( 1 )  Limi ted,  ambiguous, and c o n t r a d i c t o r y  i n f o r m a t i o n  l e d  t o  r e t i c e n c e  t o  
i ssue evacuat ion orders.  
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( 2 )  D r a s t i c  a c t i o n  taken t o o  many t imes l i m i t s  e f fec t i veness  and leads 
t o  repercuss ions  from p u b l i c .  

A d d i t i o n a l  i n f o r m a t i o n  on evacuat ion  p lann ing  f o r  a tsunami i s  found i n  
t h e  f o l l o w i n g  which have no t  been abstracted. 
Quaran te l  1 i , we a r e  r e f e r r i n g  t o  - Evacuat ion Behavior and h o b 1  erns: 
F ind ings  and I m p l i c a t i o n s  f rom t h e  Research L i t e r a t u r e  ( Q u a r a n t e l l i ,  
1980), o r i g i n a l l y  i ssued  th rough t h e  D i s a s t e r  Research Center, Ohio S t a t e  
U n i v e r s i t y ,  Columbus, Ohio. 
of  Delaware. 

When m a t e r i a l  a's c i t e d  i n  

The Center is  now l o c a t e d  a t  t h e  U n i v e r s i t y  

Anderson, e d ,  1966. "Seismic Sea Wave Warning i n  Crescent City, C a l i -  
f o r n i a  and Hilo ,  Hawaii," Nork ing  Paper No. 11. Columbus, Ohio: D i s a s t e r  
Research Center, Ohio S t a t e  U n i v e r s i t y  ( c i t e d  i n  Q u a r a n t e l f i  * 1980). 

Anderson, W. 1965. "Crescent City r e v i s i t e d :  a comparison o f  p u b l i c  
warning procedures used i n  t h e  11964 and 1965 emergencies," Research Note 
Nom 11. Columbus, Ohio: D i s a s t e r  Research Center, Ohio S t a t e  U n i v e r s i t y  
( c i t e d  i n  Quarante l  1 i , 1980). 

Wel ler ,  J. 1967. "Response t o  Tsunami Warnings: The March, 1964 Pr ince  
Wi l l i ams  Sound Earthquake," k lork ing Paper No. 15. Columbus, Ohio: 
D i s a s t e r  Research Center, Ohio S t a t e  U n i v e r s i t y  ( c i t e d  by Q u a r a n t e l l i ,  
1980). 

Foxworthy, B, and M. H i l l .  1982. "Vo lcan ic  E rup t ions  o f  1980 a t  
M t .  S t .  Welens, The F i r s t  100 Days," Geological  Survey P ro fess iona l  
Paper 1249. Washington: IJni ted S t a t e  Government P r i n t i n g  O f f i c e ,  

Th is  r e p o r t  d e t a i l s  i n  ch rono log ica l  o r d e r  t h e  se ismic  a c t i v i t i e s  of 
M t .  S t .  Helens from March 20 t o  June 2 7  i n c l u d i n g  t h e  awesome May 18 
e r u p t i o n .  Noted a r e  t h e  geo log ic  s t u d i e s  of Crande l l  and Hu l l i neaux  
t h a t  l e d  t o  d e l i n i a t i o n  o f  t h e  hazard zones. Also d e t a i l e d  a re  t h e  
number and types  o f  people t h a t  were evacuated a f t e r  t h e  March 27th 
e r u p t i o n  p l u s  the a d d i t i o n a l  and f r u s t r a t i n g  problems o f  keeping people 
o u t  o f  t h e  evacuated areas u n t i l  t h e  May 1 8 t h  e r u p t i o n  occurred, 
Conv inc ing  t h e  p u b l i c  i n c l u d i n g  t h e  loggers of t h e  p o t e n t i a ?  hazard as 
t h e  valcano cont inued t o  simmer was almost impossible! f o r  o f f i c i a l s .  
W r i t t e n  l i k e  an evening j o u r n a l  t h e  r e p o r t  con ta ins  personal accounts 
and numerous photographs, making t h e  t e c h n i c a l  i n f o r m a t i o n  h i g h l y  
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readable. A fasc inat . iny account f o r  those i n t e r e s t e d  i n  volcanoes espe- 
c i a l l y  t h e  problems assoc ia ted  w i t h  t h e  p u b l i c  and media convergence f o r  
such a r a r e  event. 

F i  nd i  ngs/Comments: 

Th is  i s  a d e s c r i p t i v e  r e p o r t  o f  t h e  M t .  S t .  Helens events reco rd ing  bo th  
geo log ic  events  and personal observat ions.  

(1) I n  s p i t e  o f  earthquakes and news repo r t s ,  some res iden ts  re fused t o  
b e l i e v e  e r u p t i o n  poss ib le ,  some w i t h  f a t a l  r e s u l t s  l a t e r .  

( 2 )  S igh tsee re rs  jammed p o s s i b l e  evacuat ion rou tes  w i t h  t h e i r  veh ic les  
and t r i e d  t o  evade road b locks  t o  a get  c l o s e r  view o f  volcano. 

( 3 )  Although USFS o f f i c i a l s  c losed o f f  areas above 4,400 f e e t ,  bo th  
p ress  and pub1 i c  cont inued t o  pene t ra te  evacuated areas. 

Greene, M., R. Perry  and M. 
o f  M t .  S t .  Helens: C i t i z e n  
(1): 49-66. 

L i n d e l  1 . 1981. "The March 1980 Erupt ions  
Percept ions  o f  Volcano Threat," D isas te rs  5 

Th is  r e p o r t  exp lo res  t h e  r o l e  of warning b e l i e f ,  perce ived personal r i s k ,  
sources o f  i n fo rma t ion ,  and i n d i v i d u a l s '  adap t i ve  p lans ( i n c l u d i n g  eva- 
c u a t i o n )  f o l l o w i n g  d e t e c t i o n  o f  se ismic a c t i v i t y  o f  M t .  S t .  Welens i n  
March, 1981. S i x  communities w i t h i n  a 40-mi le  rad ius  o f  M t .  S t ,  Helens 
were d i v i d e d  i n t o  t h r e e  subsamples accord ing  t o  geographic p r o x i m i t y  t o  
t h e  volcano. Sampling v i a  telephone, a survey was used t o  determine 
c i t i z e n ' s  pe rcep t ion  o f  r i s k  and w i l l i n g n e s s  t o  evacuate, C i t i z e n  aware- 
ness o f  t h r e a t  appeared v a r i a b l e  and no t  many f u l l y  apprec ia ted  danger 
p r i o r  t o  t h e  e rup t i on .  When awareness increased, people exper ienced 
d i f f i c u l t y  i n  i d e n t i f y i n g  s p e c i f i c  t h r e a t s  o f t e n  s p e c i f y i n g  r i s k s  they  
were f a m i l i a r  w i th ,  i o e s s  f loods .  Data suggest t h a t  d i ssemina t ion  o f  
i n f o r m a t i o n  d u r i n g  a s h o r t  p e r i o d  o f  imminent t h r e a t  ( g e n e r a l l y  v i a  
media) s e n s i t i z e d  people even though many c la imed no t  t o  have taken any 
p r o t e c t i v e  a c t i o n  aga ins t  t h e  t h r e a t ,  

FindingslComments: 

(1) Before  t h e  e rup t i on ,  t h e  p u b l i c  viewed an e r u p t i o n  as a l'ow probab i -  
1 i t y  event. A f t e r  -the e rup t i on ,  determi n a t i o n  o f  speci F i  c t h r e a t s  
was r e l a t e d  t o  known th rea ts .  

( 2 )  Data suggests t h a t  i n t e n s i v e  d i ssemina t ion  o f  i n f o r m a t i o n  by media 
sensi  t i n e d  t h e  popu la t ion ,  bu t  d i d  no t  r e s u l t  i n  p r o t e c t i v e  ac t i ons  
o t h e r  than p r e p a r a t i o n  f o r  evacuation. 

( 3 )  Ninety  percent  o f  respondents i n  each sample rece ived i n f o r m a t i o n  on 
vo lcano a c t i v i t i e s  a t  M t .  S t .  Helen t w i c e  a day or more f requen t l y .  
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( 4 )  The g r e a t e r  t h e  d i s t a n c e  f rom t h e  volcano t h e  l e s s  l i k e l y  respon- 
dents  were t o  make p lans f o r  a s a f e  p l a c e  t o  evacuate. 

Hodge, D., V. Sharp and M. Marts. 1979. "Contemporary Responses t o  
Volcanism: Case Stud ies  f rom t h e  Cascades and Hawaii," pp. 221-248 i n  . .  
P. D. Sheets and 0. K. Grayson (eds.), Volcanic  A c t i v i t y  and Human 
Ecology. New York, New York: Academic Press, 

T h i s  s tudy examines t h e  a t t i t u d e s  and percept ions  o f  people i n  two areas 
a f f e c t e d  by volcanoes: Hawaii  and t h e  Cascades. Data suggests t h a t  age 
and exper ience r e s u l t e d  i n  a g r e a t e r  s k e p t i c i s m  o f  occurrence o f  
volcanoes i n  t h e  Cascades. P r o t e c t i v e  steps t a k e n  by t h e  Fores t  Serv ice  
were unpopular. E t h n i c i t y  and inadequacy of communication a f f e c t e d  were 
responses o f  some segments o f  t h e  Hawaiian popu la t ion .  Decis ions v a r i e d  
w i t h  e t h n i c  group as t o  f a t a l i s m  o r  b e l i e f  i n  governmental ac t ions .  
Organ iza t ions  r e s p o n s i b l e  f o r  l a n d  management i n  e i t h e r  area have no t  
developed o p e r a t i n g  procedures f o r  v o l c a n i c  t h r e a t s .  
t h a t  hazards should be viewed as both a community and o f f i c i a l  problem 
w i t h  educat iona l  programs designed t o  e l i c i t  community suppor t  when 
evacuat ion  or c l o s u r e  i s  necessary. Otherwise, s t i m u l a t i n g  people t o  
respond t o  next  ambiguous t h r e a t  w i l l  be even more d i f f i c u l t .  

The authors suggest 

F i  n d i  ngs/Comments: 

(1) E t h n i c i t y  a f f e c t s  response t o  v o l c a n i c  t h r e a t  probably  through 
inadequacy o f  communication, degree o f  f a t a l i s m  o r  b e l i e f  i n  
governmental ac t ions .  

v o l c a n i c  t h r e a t .  
(2 )  Exper ience and/or age r 

( 3 )  Amount o f  t o l e r a n c e  f o r  
evacuat ions o r  c losures  
v o l c a n i c  t h r e a t  (Note: 
e r u p t i o n ) .  

( 4 )  I n  t h e  Cascades, people 

s u l t s  i n  s k e p t i c i s m  o f  occurrence o f  

o f f i c i a l  a c t i o n s  may be l e s s  i n  f u t u r e  
because o f  ambigu i ty  regard ing  p o t e n t i a l  
h i s  i s  1979 a r t i c l e  p r i o r  t o  M t .  St. Helens 

p r e f e r  i n d i v i d u a l  cop ing  n o t  governmental 
a c t i o n s  which a r e  n o t  f e a s i b l e  g iven c u r r e n t  l e g a l  arguments 
r e g a r d i n g  p r o t e c t i o n  o f  i n d i v i d u a l s  on f e d e r a l  lands, 

Lachman, R. and W. Bonk. 1960. "Behavior and S e l i e f s  D u r i n g  t h e  Recent 
Vo lcan ic  E r u p t i o n  a t  Kapoho," Science 133: 1405-09, 

The v o l c a n i c  e r u p t i o n  on January 13, 1960, a f t e r  a f i v e - y e a r  h ia tus ,  
r e s u l t e d  i n  250 people evacuat ing  t h e  v i l l a g e  o f  Kapoho on t h e  B i g  I s l a n d  
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of Hawaii, p r i o r  t o  and d u r i n g  t h e  f i r s t  n i g h t  O F  e rup t i on .  
were made coneerni ng " s e c u r i t y  seeki ng" behavior  and t h e  re1 a t i  onshi p t o  
o t h e r  v a r i a b l e s  such as e t h n i c i t y ,  degree o f  a c c u l t u r a t i o n ,  educat ion 
l e v e l ,  and prev ious  exper ience under s t ress .  B e l i e f  i n  t h e  vo l can ic  
goddess Pele was openly acknowledged by many o f  evacuees. R i t u a l s  and 
o f f e r i n g s  were made t o  v o l  @ani  c goddess Pel e regard less  o f  e t h n i c  group, 
creed, age: l e v e l  o r  educa t iona l  a t ta inment .  

Observations 

FindingslComments: 

(1) "Secur i  t y - seak i  i lg" behav io r  was no t  re1 a ted  t o  e t h n i  c i t y ,  age, creed 
or educat ion i n  behav io r  observed d u r i n g  e r u p t i o n  o f  Hawaiian volcano. 

T h i s  r e p o r t  presents  t h e  r e s u l t s  o f  a s tudy o f  i n d i v i d u a l  and f a m i l y  
s t r e s s  due t o  t h e  M t .  S t .  Helens vo l can ic  e rup t ions .  Sampling was con- 
ducted i n  t h r e e  s i t e s  and one c o n t r o l  s i t e  i n  Edashington S t a t e  us ing  
te lephone surveys and in -dep th  f a m i l y  i n te rv iews ,  Only one s i t e ,  
Longview-Kelso was examined i n  d e t a i l .  Fo l l ow ing  f a m i l y  i n te rv iews ,  
members p a r t i c i p a t e d  i n  a s i m u l a t i o n  experiment i n v o l v i n g  a worsening 
c o n d i t i o n  o f  M t .  S t ,  Helens. Although data i n d i c a t e d  cons iderab le  s t ress ,  
few f a m i l i e s  evacuated d u r i n g  e r u p t i o n  and almost none s e r i o u s l y  consid-  
e red  moving away froi i i  vo l cano ' s  t h r e a t ,  E f f e c t s  show c o n s i s t e n t  r e l a t i o n -  
s h i p  w i t h  d i s tance  f rom volcano. Seven p o l i c y  recommendations ape made. 

Findings/Carnments: 

The May I18 v o l c a n i c  e r u p t i o n  c rea ted  cons iderab le  s t r e s s  e s p e c i a l l y  
f o r  those near t h e  mountain. S t ress  l e v e l s  and coping behaviors  
change c o n s i s t e n t l y  g i ven  d i s tance  g rad ien t  from vo l  cano. 

Data i n d i c a t e s  few famflies i n te rv iewed  evacuated and few i f  none 
considered s e r i o u s l y  moving from volcano th rea t .  Thus res iden ts  
w i l l  con t inue t o  l i v e  t h e r e  and remain apprehensive about mountain. 

Experimental s i m u l a t i o n s  appeared c o r r e l a t e d  w i t h  ac tua l  f a m i l y  
dec i s ions  and a c t i o n s  regard ing  Mt. S t .  Helens. The s imu la t i ons  and 
i n t e r v i e w s  appeared t o  have opened up d i scuss ion  among f a m i l y  mein- 
bers and f r i ends .  

Case1 oads a t  mental h e a l t h  e l  i n i  cs d i d  not  show a d d i t i o n a l  i nc rease  
b u t  h o s p i t a l  emergency room v i s i t s  showed no tab le  j nc rease  f o l l o w i n g  
e rup t i on .  The au tho rs  suggest p u b l i c  mental h e a l t h  c l i n i c s  not 
geared t o  v iewing  s t r e s s  as a c o l l e c t i v e  problem and therefore can- 
no t  be handled by t h e  usual s t r u c t u r e .  
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T h i s  book presents  t h e  r e s u l t s  o f  a year - long s tudy  o f  c i t i z e n  response 
t o  t h e  v o l c a n i c  a c t i o n  o f  M t .  S t .  Helens. Two separate s t u d i e s  a r e  
descr ibed. The f i r s t  study, conducted i n  A p r i l ,  1980, analyzed c i t i z e n  
percept ions  o f  v o l c a n i c  r i s k  a f t e r  t h e  volcano had resumed a c t i v i t y  i n  
March. The second i s  a l a r g e - s c a l e  study a f t e r  t h e  May 19 erup t ion .  I n  
t h i s  case, t h r e e  towns compr is ing  two communit ies d i f f e r i n g  i n  p r o x i m i t y  
t o  t h e  volcano, T o u t l e / S i l v e r l a k e  and t h e  Woodland, a r e  analyzed. Data 
i n d i c a t e s  t h a t  most o f  t h e  c i t i z e n s  perce ived no t h r e a t  f rom M t .  S t .  
Helens p r i o r  t o  i t s  e r u p t i o n  nor  had they  taken any p r o t e c t i v e  a c t i o n  
o t h e r  than a r r a n g i n g  f o r  evacuat ion.  Evacuat ion i s  d iscussed i n  terms o f  
adapt ive  response decis ion-making, f o c u s i n g  on warning b e l i e f ,  perce ived 
personal  r i  s k ,  adapt i  ve p l a n  and fami lly c o n t e x t  i n  warn ing response. 
Evacuee d e s t i n a t i o n s  and mode o f  t r a n s p o r t a t i o n  da ta  suppor t  p r i o r  
f i n d i n g s  o f  go ing  t o  k i n  (46.2%) o r  f r i e n d s  (29.5%) and u s i n g  t h e  f a m i l y  
v e h i c l e  (95%) i n  T o u t l e / S i l v e r l a k e  communit ies where 87.8% o f  respondents 
evacuated. In Woodland, 16.9% evacuated o f  whom 80% ( O T  12 o f  t h e  1 5 )  
r e p o r t e d  t h a t  t h e y  were c a l l e d  by f r i e n d  o r  r e l a t i v e  o f f e r i n g  s h e l t e r  t o  
where they  subsequent ly evacuated. Suggest ions for enhancing p r o t e c t i v e  
a c t i o n s  v i a  d i s s e m i n a t i o n  o f  s p e c i f i c  i n f o r m a t i o n  a r e  i n c l u d e d  i n  t h e  
p o l i c y  ana lys is .  

F i  n d i  ngs f o r  Tout1 e /S i  1 v e r l  ake: 

A h i g h  l e v e l  o f  warn ing b e l i e f  p robab ly  occurs because o f  env i ron-  
mental  cues. About 34% respondents made no at tempt  t o  c o n f i r m  t h e  
warning. O f  those who d id  not,  77.4% r a t e d  warn ing b e l i e f  as h i g h  
and 16.1% as moderate. 

Data suppor ts  t h e  argument t h a t  3s l e v e l  o f  personal  r i s k  increases 
s o  does l i k e l i h o o d  o f  evacuat ion  w i t h  87,8% o f  respondents 
evacuat ing  i n  t h e  T o u t l e / S i l v e r l a k e  communities. 

The most f r e q u e n t l y  c i t e d  reason f o r  evacuat ing  was seeing e r u p t i o n  
(29.1%), next,  by o f f i c i a l s  u r g i q g  depar tu re  (26.6%), f o l l o w e d  by 
r e l a t i v e s  u r g i n g  depar tu re  (20e3%). 

D e s t i n a t i o n s  were t o  k i n  (46.2%) o r  f r i e n d s  (29.5%) u s i n g  a f a m i l y  
v e h i c l e  (95%). 

F ind ings  f o r  Woodland: 

(1) When warn ing b e l i e f  was high, 46.4% evacuated compared t o  22.3% o f  
those whose warn ing b e l i e f  was low o r  moderate, Only 16.9% 
evacuated o f  whom 80% ( o r  12 o f  t h e  1 5 )  r e p o r t e d  be ing  o f f e r e d  
s h e l t e r  by k i n  o r  f r i e n d  which they  accepted. 
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( 2 )  When r i s k  i s  perce ived t o  be low v i r t u a l l y  no one made p r e p a r a t i o n s  
t o  evacuate (pg. 100) b u t  p r o t e c t i v e  a c t i o n s  e r e  undertaken by h a l f  
o f  those who perce ived r i s k  as law, When personal  r i s k  was perce ived 
as high, no m a t t e r  what t h e  l e v e l  o f  warning b e l i e f ,  almost. everyone 
made p r e p a r a t i o n s  t o  evacuate ( p g .  101). 

F i  n d i  ngs f o r  bo th  Tout1 @ / S i  1 v e r l  ake and Woodl and: 

( 1 )  Level  o f  warn ing b e l i e f  i s  p o s i t i v e l y  c o r r e l a t e d  wi%h l e v e l  of per-  
c e i v e d  personal  r i s k  (pg. 101). 

( 2 )  Taken alone, bo th  personal  r i s k  and warning helief a r e  p o s i t i v e l y  

( 3 )  Personal r i s k  bears a s t r o n g e r  p o s i t i v e  r e l a t i o n s h i p  t o  warning 

c o r r e l  a ted  w i  t h  warning response (pg . 101) 

response, because when t h e  e f f e c t s  o f  r i s k  a r e  c o n t r o l l e d ,  t h e  
magnitude o f  t h e  r e l a t i o n s h i p  between b e l i e f  and response d e c l i n e s  
(PS. 101). 

Perry,  R. W . ,  M. K. L i n d e l l  and M. R. Greene, 1983. "Threat  Percept ion  
and P u b l i c  Response t o  Volcano Threat," The Journa l  o f  Soc ia l  Psychology 
116: 199-204, 

T h i s  paper examines percept ions  of t h r e a t  posed by M t .  S t .  Helens volcano 
i n  Washington S t a t e  p r i o r  t o  e r u p t i o n  a f t e r  123-year dormancy and b e f o r e  
t h e  governor 's  emergency d e c l a r a t i o n .  Level  o f  perce ived r i s k ,  sources 
and frequency of r e c e i p t  of i n f o r m a t i a n  and degree o f  conf idence 
r e g a r d i n g  i n f o r m a t i o n  a r e  examined. 
model o f  d e c i s i o n  making i s  used f o r  a n a l y s i s  o f  response t o  warnings of 
impending danger. Data were c o l l e c t e d  d u r i n g  week o f  A p r i l  5-7, 1980. 
Authors conclude i t  i s  n o t  p o s s i b l e  t o  determine i f  cont inued m o n i t o r i n g  
o f  i n f o r m a t i o n  i n s t e a d  o f  evacuat ions or t a k i n g  o t h e r  p r o t e c t i v e  a c t i o n  
was a form o f  de fens ive  avoidance. 

J a n i s  and Mann's (1977) c o n f l i c t  

F i  ndings/Cornments: 

( 1 )  Al though t h r e e  sampled s i t e s  were o f  v a r y i n g  d i s t a n c e  from t h e  
vo lcano9 r e l a t i v e l y  u n i f o r m  e f f e c t s  were found r e s i d e n t  i n  t e r n s  o f  
p e r c e p t i o n  o f  t h r e a t ,  i n  f requency and sources o f  in fo rmat ion ,  and 
i n  t h e  l e v e l  o f  con f idence about p r o t e c t i v e  act ions.  

( 2 )  High l e v e l s  o f  perce ived t h r e a t  were assoc ia ted  w i t h  s i m i l a r l y  h i g h  
frequency o f  i n f o r m a t i o n  r e c e i p t  and w i t h  conf idence i n  i n f o r m a t i o n  
rece ived;  o n l y  10% o f  t o t a l  sample r e p o r t e d  hear ing  i n f o r m a t i o n  on 
volcano as i n f r e q u e n t l y  as once a day, 
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( 3 )  Mass media dominated as source o f  i n fo rma t ion :  98% mentioned TV, 
91% c i t e d  newspapers and 87% c i t e d  rad io .  70% repor ted  g e t t i n g  
i n f o r m a t i o n  f rom f r i e n d s  o r  r e l a t i v e s  and o n l y  21% had rece ived 
i n f o r m a t i o n  through d i  r e c t  con tac t  w i t h  s t a t e ,  l o c a l ,  o r  county 
o f f i c i a l s ) .  

( 4 )  Resu l t s  i n d i c a t e  a “ v i g i l a n c e  dominant d e c i s i o n  p a t t e r n ”  c o n s i s t e n t  
w i t h  t h e  Janis /#ann model. The h i g h  l e v e l  of perce ived t h r e a t  
i n d i c a t e s  t h a t  r e s i d e n t s  considered consequences would be s e r i o u s  if 
t h e  v o l c a n i c  e r u p t i o n  occurred. 

Saarinen, T. and J. Se l l .  1985. Warning and Response t o  t h e  ptt. S t .  
Helens Erupt ion,  A1 bany, New York-%NY Press. 

The 123-year dormancy p e r i o d  f o r  Mt. St. Helens when i t  erupted  on 
March 28, 1980. Cont inu ing  se ismic  a c t i v i t y ,  t h e  l a r g e s t  and most 
d e s t r u c t i v e  e r u p t i o n  occur red  on May 18 when a cub ic  m i l e  o f  t h e  mountain 
summit was blown away. Based on i n t e r v i e w s  w i t h  130 o f f i c i a l s  o f  govesn- 
ment, p r i v a t e  i n d u s t r y  and vo lun tee r  o rgan iza t ions ,  t h i s  book examines 
t h e  i n i t i a l  response t o  warnings about t h e  v o l c a n i c  e r u p t i o n  by t h e  
VarTous a c t o r s  as w e l l  as t h e  m i t i g a t i v e  measures taken i n  p lann ing  f o r  
and d e a l i n g  w i t h  t h i s  major  d i s a s t e r .  The d i scuss ions  dn each chapter  
revea l  t h e  problems encountered f rom t h e  s c i e n t i f i c  aspect o f  t h e  Un i ted  
Sta tes  Geologica l  Survey (USGS) v iewpoint ,  t h e  Un i ted  Sta tes  Fores t  
Se rv i ce ’ s  (USFS) and t h e  c o n f l  i c t s  engendered between fede ra l ,  m i l i t a r y ,  
s t a t e  and l o c a l  o f f i c i a l s  assigned t o  cope w i t h  t h e  unexpected problem. 
A t t e n t i o n  by t h e  media and t h e  p u b l i c  remained h i g h  w i t h  many at tempts t o  
c i rcumvent  roadblocks and e n t e r  r e s t r i c t e d  zones. Al though t h e  i n t e r p r e -  
t a t i o n  and f l o w  o f  i n f o r m a t i o n  rega rd ing  t h e  hazard and t h e  secondary 
t h r e a t s  such as mudsl ides,  ash and f l o o d s  appeared adequate, people 
remained unconvinced o f  t h e  p o t e n t i a l  t h r e a t s  and d i d  n o t  evacuate. As a 
r e s u l t ,  60 l i v e s  were l o s t  i n  t h e  May 18 e r u p t i o n  i n c l u d i n g  some media 
r e p r e s e n t a t i v e s  and loggers.  Recommendations f o r  p lann ing  o f  f u t u r e  
t h r e a t s  a re  given. 
and t h e  survey ins t rument .  

The appendices c o n t a i n  a l i s t  o f  agencies i n te rv iewed  

F i  nd i  ngs/Comments: 

(1) Those agencies w i t h  cons iderab le  hazard exper ience were more l i k e l y  
t o  have ac ted  i n  response t o  warnings and were more a c t i v e  i n  
emergency p l  an development. 

( 2 )  45% o f  respondents rece ived  f i r s t  warning th rough o f f i c i a l  channels 
w i t h  t h e  r e s t  hea r ing  th rough news and o t h e r  i n f o r m a t i o n a l  sources. 

( 3 )  Those r e c e i v i n g  i n f o r m a t i o n  through o f f i c i a l  channels were more 
l i k e l y  t o  be i n v o l v e d  i n  pre-May 18 a c t i v i t y  and p l a n  development. 
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News media were documented as f i r s t  warning source (42%); 59% o f  
1 oca1 government o f f i c i a l s  rece ived ne s r e p o r t s  as f i r s t  warning. 

Near ly  t h r e e - f o u r t h s  o f  o r g a n i z a t i o n s  f i r s t  n o t i f i e d  by USGS d i d  
sotnethi ng 
channel s d i d  n o t h i  ng 

whi 1 e nisst o f  those whose i n f o r m a t i o n  came th rough o t h e r  

Both t h e  USGS hazard watch and t h e  Blue Book were s i g n i f i c a n t l y  
assoc ia ted  w l t h  a c t i o n  i n  warning p e r i o d  and pre-erup t ion  p l a n n i n g  
P Y j O r  %a t h e  May 18 C ? W $ t i O n .  

Problems w i t h  n e w  media p a r t i c u l a r l y  a t  t h e  n a t i o n a l  l e v e l  i n c l u d e d  
i ntes ference w i  t h  emergency a c t i v i t i e s  * v i  o l  a t  i on o f  t h e  Red Zone, 
d i s t o r t i o n  o f  i n f o r m a t i o n  i n  news r e p o r t s  and t r a n s m i s s i o n  o f  rumors 
w i t h o u t  verj P i  c a t  ion.  

The mast b e n e f i c i a l  a c t i o n  i n  reducing c a s u a l t i e s  taken d u r i n g  t h e  
warn ing p e r i o d  was f e l t  t o  be t h e  USFS estab l i shment  o f  permanently 
evacuated areas and r e s t r i c t i o n  o f  access t o  o t h e r  d i s t r i c t s  even i f  
c1asure was d i f f i c u l t  t o  enforce. 

Sorensen, J. W. 1981. " ~ ~ ~ ~ ~ e n ~ y  Response t o  M .  S t .  Helens'  E r u p t i o n :  
March 20 t o  A p r i l  10, 1980," Working Paper 43. Boulder, Colorado: 
I n s t i t u t e  o f  Behaviora l  Science, U n i v e r s i t y  o f  Colorado. 

T h i s  paper r e p o r t s  t h e  behavior  and methods o f  o f f i c i a l s  and i n d i v i d u a l s  
t h e  e s t i m a t i o n  o f  r i s k s  of t h e  e r u p t i o n  and p o t e n t i a l  damages 

S t .  Helens'  volcano i n  Washington. The paper i d e n t i f i e s  t h e  key 
a c t o r s  and orga i z a t i o n s  i n  t h e  response t o  t h e  t h r e a t ,  t r a c e s  t h e  
i nformat ion  f l  o among a c t o r s  and f rom them t o  t h e  p u b l i c ,  
i n d i c a t e s  p e r s i s t e n t  problems faced by emergency personnel and haw 
a f f e c t e d  p a r t i e s  perce ived and est imated t h e  r i s k s  f rom a f u t u r e  e rup t ion .  

The a n a l y s i s  

Findings/Cornments: 

(1) The U.S, Fores t  S e r v i c e ' s  s t r o n g  response t o  impending e r u p t i o n  
f ac i  1 i tated a coord i  nated response due t o  t h e i  r p r e v i  QUS organ i  za- 
t i o n a l  e x p e r i  ence w i t h  f i g h t i  ng fi r e s  * 

( 2 )  Most s t a t e  and l o c a l  agencies p o o r l y  prepared f a r  e rup t ion .  

( 3 )  D i s t i n c t  segregat ion  between f e d e r a l  and s t a t e / l  oca1 o r g a n i z a t i o n s  
was observed. 

( 4 )  As e r u p t i o n  progressed o r g a n i z a t i o n s  b e t t e r  prepared t o  handle 
e f f e c t s ,  Had t h e  most s e r i o u s  e r u p t i o n  occurred a t  beg inn ing  o f  
se ismic  a c t i v i t i e s  many more d i s r u p t i v e  e f f e c t s  and deaths would 
p r o  ba b l  y have occu r red. 
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( 5 )  Rumor was a minor problem b u t  media was seen by o f f i c i a l s  as a 
f a i  r l y  ma jo r  problem. 

( 6 )  Local  e f f o r t s  hampered by l a c k  of d e f i n i t i v e  and understandable 
i n f o r m a t i o n  regard ing  v o l c a n i c  r i s k s *  I n f o r m a t i o n  seen as " p a c i f i e r "  
( p g .  33) a5 l i t t l e  e x p e r t i s e  e x i s t e d  among o f f i c i a l s  regard ing  t h e  
i n t e r p r e t a t i o n  o f  data. 

Most o f f i c i a l s  d i d  no t  p e r c e i v e  eruwt ion  as l i k e l y  o r  poss ib le .  ( 7 )  

Sorensen, J .  H. and P. Gersmehl 1980. "Volcano Hazard Warning 
System: Pers is tence and T r a n s f e r a b i l  i t y , "  Envi ronmental Management 

I h i  s s tudy exami ne5 t h e  normat ive f u n c t i o n i n g  of t h e  vol cane, warning 
system on t h e  i s l a n d  o f  Hawaii. 
among t h e  r e s i d e n t s  l i v i n g  under t h e  a c t i v e  t h r e a t  o f  t h e  volcanoes, t h e  
research seeks t o  i d e n t i f y  t h e  combinat ion o f  f a c t o r s  both s o c i a l l y  and 
env i  ronmental l y  t h a t  have c o n t r i b u t e d  t o  t he  e f f i c i e n t l y  run wasni ng 
system. 
opera t ions  c e n t e r  u s i n g  a s i n g l e  sQOkeSQerSQn f o r  each subsystem, a card  
f i l e  system f o r  a l l  community a s s o c i a t i o n s  which a ids  evacuat ion and 
emergency e f f o r t s ,  and c a r e f u l  yost -event  a n a l y s i s  o f  emergency p lans 
a f t e r  every p e r f o r m a x e ,  
another  hazard would probably  on ly  work i n  a low-populated rura l  area w i t h  
a s low  moving hazard. With f requent exper ience, t h e  c r e d i b i l i t y  o f  key 
personnel  r a t h e r  than o r g a n i z a t i o n a l  P'nf m a s t r u c t u r e  and s t r u c t u r e  nf 
e x i s t i n g  community s o c i a l  networks apparent ly  p l a y  key r o l e s  i n  shaping 
an e f f i c i e n t  response i n  Hawaii .  Thus, implementat ion i n  o t h e r  areas 
would need p o l i c i e s  t h a t  f i t  l o c a l  social s t r u c t u r e s  t o  be t r a n s f e r a b l e .  

Findings/Comments: 

4 ( 2 ) :  125-36. 

N o t i n g  t h e  s t r o n g  s o c i a l  t i e s  tha t  e x i s t  

Cond i t ions  t h a t  have c o n t r i b u t e d  i n c l u d e  an o f f - l i m i t s  emergency 

Authors no te  t 3 a t  t r a n s f e r  o f  warning system t o  

(1) An o f f - l i m i t s  EM0 seduces confusion and helps e l i m i n a t e  c o n f l i c t .  

s i n g l e  spokesperson f a r  each subsystem reduces c o n f l  i c t i  ng 
in fo rmat ion ,  g ives  g r e a t e r  c r e d i b i l  ty t o  subsystem i n f o r m a t i o n  f lows 
and reduces rumors. 

Card f i l e  system o f  community a s s o c i a t i o n  members a i d s  evacuat ion 
and emergency e f f o r t s ,  

(3)  

( 4 )  Care fu l  p o s t - a n a l y s i s  o f  warning system r e s u l t s  i n  p lans  and 
procedures t o  a m e l i o r a t e  problems every t ime system used. 

( 5 )  Thus exper ience w i t h  hazard, c r e d i b i l t y  o f  key personnel  r a t h e r  than 
o r g a n i z a t i o n a l  i n f r a s t r u c t u r e ,  and knowledge of s o c i a l  s t r u c t u r e  
p l a y  key r o l e s  i n  environmental  management procedures i n  Hawaii. 
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OTHER HAZARDS 

Qiggory, J. C, 1956, 
Threat,  I' Sociometry 19 (March) : 47-53. 

"Some Consequences o f  P r o x i m i t y  t o  a Disease 

I n  March 1952, an outbreak of rab ies  among w i l d  foxes occurred i n  a l a r g e  
b u t  we1 1 c i rcumscr ibed area  i n  Eastern Pennsyl vania presented t h e  oppor- 
t u n i t y  t o  study t h e  e f f e c t s  of p r o x i m i t y  t o  t h r e a t .  
t h a t  t h r e a t  s i t u a t i o n s  depends on t h e  value o f  th rea tened o b j e c t s  and 
t h e i r  loss,  3000 i n t e r v i e w s  were conducted a t  va ry ing  d is tances  from t h e  
focus o f  outbreak. 
t h e  t h r e a t :  
(b )  t h e  h ighe r  t h e  i n c i d e n c e  o f  word-of-mouth communication,. ( c )  t h e  
sma l le r  t h e  tendency t o  overes t imate  t h e  magnitude o f  t h r e a t ,  ( d )  t h e  
more f requent  t h e  r e p o r t s  o f  anx ie ty ,  and (e)  t h e  more f requent  t he  
changes i n  behav io r  occasioned by t h e  t h r e a t .  Behavior changes were 
s i g n i f i c a n t l y  c o r r e l a t e d  t o  a n x i e t y  l e v e l  regard less  o f  p rox im i t y ,  I n  
l ow  p r o x i m i t y  areas, behav io r  was assoc ia ted  w i t h  sources o f  in fo rmat ion .  
In remote areas, n o t i o n s  o f  exaggerated t h r e a t  was assoc ia ted  w i t h  a 
f a l s e  i dea  o f  nearness o f  t h r e a t .  No evacuat ion occur red  no mat te r  how 
h i g h  t h e  t h r e a t  was perceived, 

On t h e  assumption 

The r e s u l t s  show t h a t  t h e  g r e a t e r  t h e  p r o x i m i t y  t o  
(a )  t h e  l a r g e r  t h e  number o f  sources o f  i n f o r m a t i o n  used, 

F i  nd i  ngs/Comments: 

(1 )  I nc reas ing  w i t h  p r o x i m i t y  t o  t h r e a t  were: 
o f  i n f o r m a t i o n  used, ( b )  i nc idence  o f  word-of-mouth communication, 
( c )  anx ie ty ,  and ( d )  t h r e a t - o r i e n t e d  behavior.  

Qecreasi ng p r o x i m i t y  t o  t h r e a t  was assoc ia ted  wf t h  ( a )  overestima- 
t i o n  o f  t h r e a t  t o  humans, ( b )  c o r r e l a t i o n  between ove res t ima t ion  o f  
danger and o f  i t s  p r o x i m i t y ,  and ( c )  c o r r e l a t i o n  between number o f  
sources o f  i n f o r m a t i o n  and behavior. 

( a >  number o f  sources 

( 2 )  

Hart ,  G., L, Escalante, W. Petak, C. Pinkham, E. Schwartz, M. 
1985. 
Washington, B.C.: Na t iona l  Academy Press. 

"The Los Angeles, C a l i f o r n i a  Tornado o f  March 1, 1983.'' 

On March 1, 1983, between 7:4Q and 8:05, a s u r p r i s e  to rnado caused damage 
of i n t e n s i t y  F2 on t h e  F u j i t a  sca le  i n  Los Angeles, C a l i f o r n i a .  
l a c k  o f  h i s t o r i c a l  records  i n  t h e  area regard ing  tornadoes and t h e  
absence o f  t h e  t y p i c a l  me teo ro log i ca l  events preceding a mid 
to rnado t h e  Na t iona l  Weather Serv ice  never i ssued e i t h e r  a to rnado watch 
o r  a warning. Th is  r e p o r t  summarizes t h e  me teo ro log i ca l  c i rcumstances 
and the! observed s t r u c t u r a l  damage t o  b u i l d i n g s  and l i f e l i n e s  i n  t h e  
3-3/4 m i l e  by 1/3 m i l e  a rea  a f fec ted  by t h e  tornado. The emergency 
p repara t fons  i n  t h e  City of Los Angeles t o  cope w i t h  o t h e r  types of 

Due t o  
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expected d i  sas te rs  enhanced t h e  c i t y ' s  ab i  1 i t y  t o  hand1 e p r o b l  erns 
assoc ia ted  w i t h  t h e  tornado, 
as s tandard  procedure t h e  p rev ious  day i n  a n t i c i p a t i o n  o f  s to rm- re la ted  
problems from p r e d i c t e d  heavy r a i n f a l l  F i f t y  homes and seven businesses 
were destroyed, 58 hones and 82 businesses damaged, 100 peop le  made 
homeless and 32 peop le  were i n j u r e d .  
were $4  m i l l i o n  w i t h  another es t imated  $11 m i l l i o n  i n  damaged homes and 
p r i v a t e  businesses. The Red Cross s h e l t e r e d  188 evacuees. The broadcast 
media cont inued t o  r e p o r t  l o o t i n g  even when informed t o  t h e  c o n t r a r y  by 
p o l i c e  t h a t  no l o o t i n g  had occurred. D i s a s t e r  ass i s tance  was immediately 
made a v a i l a b l e  th rough Community Redevelopment Agency (CRA) and t h e  
Community Development Department (CDD) by t h e  Mayor and t h e  City Counci l  
t hus  p e r m i t t i n g  i n t e r i o r s  of b u i l d i n g s  t o  be p r o t e c t e d  from f u r t h e r  water 
darnage and decreasing o v e r a l l  losses, 

The c i t y  had a c t i v a t e d  an EOC a t  5:OO p.m. 

Est imated damages t o  p u b l i c  sec to r  

F i  ndi ngs/Comments: 

Th is  t e c h n i c a l  r e p o r t  o f  t h e  Los Angeles to rnado i n c o r p o r a t e s  a 
d i s c u s s i o n  o f  emergency response t o  t h e  event i n  a d d i t i o n  t o  d e s c r i b i n g  
t h e  meteorol  o g i c a l  and assessing the s t r u c t u r a l  damage t o  b u i  1 d ings  and 
1 i f e l i n e s .  

(1) The emergency p repara t i ons  undertaken by t h e  City of Los Angeles t o  
m i t i g a t e  aga ins t  expected d i s a s t e r s  s i g n i f i c a n t l y  enhanced t h e  
c i t y ' s  a b i l i l t y  t o  handle a tornado, a comple te ly  unexpected event 
i n  C a l i f o r n i a .  

( 2 )  Immediate p r o v i s i o n  o f  d i s a s t e r  funds by Mayor and City Counci l  
p e r m i t t e d  i n t e r i o r s  o f  b u i l d i n g s  t o  be p r o t e c t e d  from f u r t h e r  damage 
and decreased o v e r a l l  p r o p e r t y  losses. 

Neal, 0. MI,. J. 5. Perr-y and R. Hawkins. 1982. " G e t t i n s  Ready f a r  
1311 i z i a r d s - P r e p a r a t i o n  Leve ls  f o r  Winter o f  1977-1978," S a c i o l o g i c a l  Focus 
15  (January) :  67-76. 

Th is  a r t i c l e  discusses p repara t i ons  f o r  b l i z z a r d  c o n d i t i o n s  by respon- 
dents  o f  Wood County, Ohio, i n  1977-78 based on a ma i led  ques t ionna i re .  
P repara t i ons  were h i g h e r  than expected; 53.3% o f  those who rece ived 
warnings (72.2% heard about b l i z z a r d  b e f o r e  i t  began) responded by 
o b t a i n i n g  a d d i t i o n a l  food and e x t r a  water supp l i es  bu t  d i d  n o t  p l a n  any 
a d d i t i o n a l  p r e p a r a t i o n  f o r  t h e  w i n t e r  e f  1978-79. 
reasonably c l e a r  understanding of t h e i  r ac tua l  s i t u a t i o n s  o f  prepared- 
ness; t hose  t h a t  f e l t  unprepared were r e a l  i s t i c  concerning t h e i r  
s i t u a t i o n .  
determine c o n d i t i o n s  under which i t  i s  most use fu l  i s  suggested. No 
i n t e n t i o n  t o  evacuate were expressed. 

The respondents had a 

F u r t h e r  examinat ion o f  t h e  theo ry  of ''bounded r a t i o n a l i t y "  t o  
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F i  n d i  ngsjComrnents T 

(1) Only 7 2 . Z  o f  respondents heard about t h e  b l i z z a r d  b e f o r e  i t  s t r u c k  
w i t h  53.3% o f  those making a d d i t i o n a l  p repara t i ons  f o r  t h e  storm. 
Evacuat ion was no t  a p recau t iona ry  ac t i on .  

( 2 )  Data suggests respondents were b e t t e r  prepared than  might  be 
expected and t h a t  t h e y  had a c l e a r  understanding o f  what t h e i r  con- 
d i  t i  on o f  preparedness ac tua l  l y  was, P repara t i on  p l  ans f o r  
approaching w i n t e r  were modest w i t h  o n l y  low-cost  supp l i es  be ing 
cons i de red. 

Sims, J .  H. and D. 11. Raurnann. 1972. “The ‘Tornado Threat :  Coping S t y l e s  
o f  t h e  Nor th  and South,” Science 176: 1386-92. 
- the authors argue t h a t  tornado death r a t e s  i n  I l l i n o i s  and Alabama may be 
r e l a t e d  t o  t h e  psychology o f  i n d i v i d u a l  res iden ts .  Conipared n a t i o n a l l y ,  
t h e  d i s p r o p o r t i o n a t e l y  h i g h e r  f requency o f  tornado-caused deaths i n  the 
south cannot be exp la ined  by i n t e n s i t y  o r  f requency o f  events, by a 
l a r g e r  p o p u l a t i o n  a t  r i s k ,  by t i m e  o f  occurrence, o r  by environmental  
v a r i a t i o n  such as housing-type, o r  by va r iance  i n  q u a l i t y  o f  warning 
systems. Rather i t  appears t h a t  the  psycho log ica l  d imension o f  i n t e r n a l  
vei-sus e x t e r n a l  l ocus  o f  c o n t r o l  i s  r e s p o n s i b l e  f o r  t h e  v a r i a t i o n  t o  
response t o  tornado t h r e a t .  Data was gained through a 15-sentence 
complet ion t e s t  admin is tered t o  57 respondents ( w h i t e  females between t h e  
ages o f  31 and 60 )  i n  e i g h t  coun t ies  o f  the  t w o  s ta tes .  S t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e s  were found i n  complet ions t o  e i g h t  of t h e  t e s t s  
t h a t  deal  w i t h  autonomy. This  i m p l i e s  t h a t  people w i t h  e x t e r n a l  locus-  
o f - c o n t r o l  a re  l e s s  l i k e l y  t o  t a k e  p r o t e c t i v e  a c t i o n  such as evacuation. 

F i  nd i  ngs/Comments: 

(1) Three o f  e i g h t  quest ions d e a l i n g  w i t h  i n t e r n a l l e x t e r n a l  l ocus  o f  
c o n t r o l  a r e  s i g n i f i c a n t l y  d i f f e r e n t  between I l l i n o i s a n s  and 
A l  abamans; Southerners p l  ace mor-e wci gh t  t han  Nor therners on a f o r c e  
e x t e r n a l  t o  themselves (e.g.  , God) as causal  agent. Nor therners v i e w  
themselves as respons ib le  f o r  d i  r e c t i n g  own l i v e s  and more c o n f i d e n t  
i n t h e ?  r own ~ F f i  cac i  ousness. 

( 2 )  I l l i n o i s a n  and Alaharnan respondents d i f f e r  i n  p r e f e r r e d  mode o f  
i n f o r m i n g  themselves, i .e., Nor therners place more t r u s t  i n  tech -  
n o l o g i c a l  e x p e r t i s e  than  Southerners who f a v o r  u s i n g  own senses t o  
i n f o r m  themselves on how c r i s i s  i s  progress ing.  



91 

Tay lor ,  J. B., L. A. Zurcher and W. H. Key, 1970. Tornado: A 
Community Responds to Disas te r .  S e a t t l e :  U n i v e r s i t y  o f  Washington 
’Press. 

On June 8, 1966, a t  7:12 p.m., a to rnado touched down i n  Topeka, Kansas, 
l e a v i n g  1 7  dead, 500 i n j u r e d ,  1600 homeless and causing $100 m i l l i o n  
w o r t h  o f  damage, The to rnado l e f t  a fou r -b lock  wide by 8-mi le  l o n g  swath 
o f  d e s t r u c t i o n .  Taking a pyscho-sco io log i ca l  approach, t h i s  book 
desc r ibes  t h e  events and behav io r  o f  v i c t i m s  and non-v ic t ims f o r  a p e r i o d  
o f  e i g h t  days f o l l o w i n g  t h e  d i s a s t e r  by l o o k i n g  a t  the d i s a s t e r  response 
as a p a r t i c u l a r  k i n d  o f  c o l l e c t i v e  behavior.  The au thors  were a team o f  
p r o f e s s i o n a l s  on t h e  s t a f f  o f  t h e  Menninger Foundat ion who themselves 
w i tnessed t h e  storm. The book p rov ides  a systemic, i n t e r d i s c i p l i n a r y  and 
m u l t i l e v e l  a n a l y s i s  o f  i n d i v i d u a l  and group r e a c t i o n s  under s t r e s s  as 
taken  from observa t ions ,  i n t e r v i e w s ,  d i a r i e s ,  and medical records, The 
research  i s ,  thus,  p e r s o n a l i s t i c  and case o r ien ted .  I nc luded  a r e  
i n f l u e n c e s  a f  and t o  the s o c i a l  agencies and i n s t i t u t i o n s  i n v o l v e d  i n  
recovery  i n c l u d i n g  t h e  c i t y  government. 
n ings  a long w i t h  r a d i o  messages. People took  s h e l t e r  i n  s p i t e  o f  t h e i r  
d i s b e l i e f .  Th is  was f i r s t  to rnado t o  h i t  t h e  c i t y  a l though watches had 
been i ssued  f r e q u e n t l y ,  Noise of approaching storm was 
tremendous w i t h  t h e  sky r e p o r t e d  as be ing  d u l l  y e l l o w  grey and r a i n i n g .  
A f t e r  t h e  storm passed, a p e r i o d  o f  unhea l thy  calm was noted. Mass con- 
vergence o f  h e l p  and t o u r i s t s  t o  t h e  area r e s u l t e d  i n  f i sh -bowl  e f f e c t  
f o r  res iden ts .  Some l o o t i n g  was repor ted .  Authors suggest t h a t  spec- 
t a t o r s  a r e  t o u r i s t s  of d i s a s t e r .  Red Cross was severe l y  c r i t i c i z e d  f o r  
b u r e a u c r a t i c  a c t i o n s  and general i n e f f e c t i v e n e s s .  D e s c r i p t i o n  o f  s o c i a l  
change t h a t  occur red  i s  also given. 

A s e r i e s  of s i r e n s  sounded war- 

Panic was rare.  

F ind ings :  

(1) No panic,  a l though some l o o t i n g  and long- te rm psycho log ica l  e f f e c t s  
from t h e  d i s a s t e r  were recorded. 

( 2 )  Enormous amount o f  convergence behav io r  was noted f o l l o w i n g  event. 

( 3 )  People took  re fuge  and evacuated t e m p o r a r i l y  when warned by s i r e n s  
and r a d i o  “ i n  s p i t e  o f  d i s b e l i e f ”  t h a t  t h e  storm would h i t  Topeka. 

Wallace, A. F .  1956. ”Tornado i n  Worcester,” Na t iona l  Academy of 
Sc iences /Nat iona l  Research Counci l  D i s a s t e r  Study #3. Washington, D.C.: 
Nat iona l  Academy o f  Sciences. 

T h i s  e a r l y  r e p o r t  o f  an unexpected to rnado which s t r u c k  Morcester, 
Massachusetts, s h o r t l y  a f t e r  5:OO p.m. on June 9, 1953, descr ibes  
behav io r  d u r i n g  and f o l l o w i n g  impact. 
syndrome a f fec ted  persons i n  t h e  impact area whether t h e y  were i n j u r e d  o r  

Wallace notes t h a t  t h e  d i s a s t e r -  
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not .  Th is  caused t h e n  t o  a c t  d i f f e r e n t l y  than o t h e r  v i c t ims ,  w i t h  i n f a n -  
t i l e  obedience and d o c i l i t y  f o l l owed  by a l t r u i s t i c  behavior ,  The 
c o u n t e r - d i s a s t e r  syndrome was e x h i b i t e d  by those i n  t h e  f i l t e r  areas f rom 
which most o f  t h e  i n i t i a l  manpower f o r  rescue and evacuat ion  a r r i v e d .  
Evacuat ion o f  people f o l l o w i n g  t h e  d i s a s t e r  was e f f e c t i v e .  Although 
h o s p i t a l s  were unprepared f o r  t h e  mass a f  i n j u r e d ,  t he  i n f l u x  o f  h o s p i t a l  
personnel was more than enough t o  cope w i t h  problems. 
evacuated, o n l y  57 used Red Cross s h e l t e r s  i n i t i a l l y ,  w i t h  6000 peop le  
be ing  f e d  t h e  f i r s t  n i g h t .  
emergency workers. 
respons ib le  f o r  the f a c t  t h a t  a y e a r  l a t e r  almost complete r e h a b i l i t a t i o n  
had t aken  place. 
t h a t  many o f  t h e  66 l i v e s  would no t  have been l o s t .  
shou ld  be g iven t o  emergency personnel s f  p o l i c e ,  f i r e  and u t i l i t y  u n i t s .  

O f  2000 f a m i l i e s  

From then on mob i l e  u n i t s  ca te red  t o  
Wallace p o s i t s  t h a t  t h e  "cornucopia theo ry "  was 

Most o f  c r e d i t  
Had a warning been g iven p r i o r  t o  impact, he suggests 

F i  nd i  ngs/Comments: 

Disaster-syndrome a f fec ted  those i n  t h e  impact area whether i n j u r e d  
o r  no t ;  c o u n t e r - d i s a s t e r  syndrome e x h i b i t e d  by those i n  f i l t e r  areas 
f o l l o w i n g  p e r i o d  o f  " i s o l a t i o n . "  

Evacuat ion f o l l o w i n g  d i s a s t e r  was e f f e c t i v e  b u t  h o s p i t a l s  were 
unprepared and massive t r a f f i c  jams occur red  i n  f i l t e r  areas and 
a round h o s p i t a l  ent rances 

Cornucopia-theory assumes o u t s i d e  he lp  i s  a v a i l a b l e  and made 
p o s s i b l e  successfu l  r e h a b i l i t a t i o n  o f  t h e  coinmunity; Wal l a c e  
ques t i ons  whether- t h i s  a i d  would be a v a i l a b l e  f o l l o w i n g  an atomic 
a t t a c k  
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Burton, I ,  1981. The Mississauga Evacuat ion F i n a l  Report.  Toronto: 
I n s t i t u t e  f o r  Environmental Studies,  U n i v e r s i t y  of Toronto. 

e t a i l e d  r e p o r t  descr ibes  t h e  December 18, 1979, t r a l i n  dera i lment  
and events f o l l o w i n g  t h e  acc ident ,  t h e  response o f  government, organina- 
t i o n s  and t h e  p u b l i c ,  and t h e  s o c i a l  and economic impacts o f  t h e  eva- 
cuat ion .  I n  a d d i t i o n ,  i t  analyzes t h e  imp1 i c a t i o n s  f o r  emergency 
p l a n n i n g  and hazard ~ a n a g ~ m ~ n t ~  It Ss based QR s i x  surveys of t h e  p u b l i c  
and businesses, semi -s t ruc tu red  i n t e r v i e w s  w i t h  key a c t o r s  and members of 
t h e  pub1 i c m p r e s e n t  i ng a speci  a1 group of responders ( e .  g a handi capped), 
and r e p o r t s  and t r a n s c r i p t s  concern ing  t h e  accident,  Overa l l  t h e  r e p o r t  
p resen ts  a very d e t a i l e d  and conc ise  account of t h e  evacuation. 

Ma jo r  F ind ings  

The average cos t  o f  t h e  evacuat ion  t o  households was $220 p l u s  $90 
i n  l o s t  wages ( t o t a l  $16,5 rni1:ion). 

Businesses lost about $50 m i l l i o n .  

People exper ienced bo th  nega t i ve  and p o s i t i v e  impacts f rom t h e  
evacuat ion  experience. 

The major nega t i ve  impact c i t e d  was inconvenience (28%) expressed 
i n  long-term a n x i e t y  due t o  t h e  acc iden t  (11%). 

Organ iza t i ona l  response was success fu l  d e s p i t e  m i  nor  problems o f  
communications, l a c k  o f  t i m e l y  t e c h n i c a l  i n fo rma t ion ,  and d i f f i c u l t y  
i n  e s t a b l i s h i n g  s h e l t e r s .  

Per imeter  c o n t r o l  o f  evacuated areas was d i f f i c u l t  t o  ma in ta in .  

Warning i n s t r u c t i o n s  concerning expected d u r a t i o n  o f  evacuat ion  and 
what necessary personal  i tems t o  take  w i t h  evacuees were l ack ing .  

Hea l th  care  p r a v i s i o n s  f o r  evacuees was subject; t o  problems i n c l u d -  
i ng 1 o c a t i  ng personal  phys i  c i  ans, and g a i  n i  ng access t o  medical 
records. 

Compensation f o r  evacuat ion  c o s t s  was somewhat confused and 
i n e q u i  tab1 e. 

Reentry g u i d e l i n e s  f o l l o w i n g  evacuat ion  were d e f i c i e n t .  

People evacuated r a p i d l y  (50% d 30 min.; 80% < 60 min. and 60% < 
15  rnin.) f rom h i g h  r i s k  areas following personal  n o t i f i c a t i o n .  

(12) People v o l u n t a r i l y  evacuated o u t s i d e  o f f i c i a l  areas. 



96 

(13 )  Lack o f  guide1 i n e s  and p lans  t o  deal  w i t h  t h e  evacuat ion of  p e t s  was 
a problem i n  t h a t  people at tempted t o  r e t u r n  t o  feed o r  recover  
aninial s. 

Cashman, J. 1983. Hazardous M a t e r i a l s  Emergencies, Response and 
C o n t r o l .  Lancaster, PA: Technornic Pub1 i s h i n g  Company 

--oI- .- 
-- 
Phis  comprehensive book covers t h e  response e f f o r t s  o f  bo th  p r i v a t e  and 
puhl i c  sec to rs  t o  hazardous m a t e r i a l  mergenc ies .  The m a t e r i a l  i s  o r i e n t e d  
t o  team personnel t h a t  a r e  i n v o l v e d  i n  t h e  clean-up and d i sposa l  o f  
m a t e r i a l s  from acc idents .  Saturated w i t h  antedotes and case h i s t o r i e s  
t h e  chap te rs  present  a weal th  o f  da ta  f o r  t h e  c o n t r o l ,  containment and 
clean-up as w e l l  as d i s c u s s i n g  t h e  problems i n v o l v e d  i n  t h e  d i sposa l  o f  
s p i l l e d  i n a t e r i a l  s rang ing  from chemical m i x t u r e s  t o  r a d i o a c t i v e  con- 
taminat ions.  I n f o r m a t i o n  rega rd ing  crowd c o n t r o l ,  a c t i o n s  and equipment 
needed t o  p r o t e c t  bo th  i n d i v i d u a l s  i n v o l v e d  as we l l  as t h e  p u b l i c  a t  
l a r g e ,  and t h e  a l l e v i a t i o n  o f  p u b l i c  concern a r e  i n t e r s p e r s e d  throughout 
t h e  volume. Evacuat ion i ssues  a r e  i l l u s t r a t e d  w i t h  a d e t a i l e d  account o f  
t h e  Mississauga, Ontar io ,  i n c i d e n t  i n  I rh ich t h e  Peel Regional P o l i c e  
Force evacuated 217,000 persons f o r  s i x  days. 
devoted t o  a l i s t i n g  o f  s p e c i f i c  p u b l i c a t i o n s  used f o r  re fe rence  and 
t r a i n i n g  o f  personnel i n v o l v e d  i n  hazardous m a t e r i a l s  response. 

The l a s t  chapter  i s  

F i  nd i ngs/Comments : 

Ph is  book c o n t a i n i n g  much d e s c r i p t i v e  i n f o r m a t i o n  can be used as a 
re fe rence  work rega rd ing  hazardous m a t e r i a l  s ranging from chemical s p i l l  s 
t o  r a d i o a c t i v e  emergencies, 

DePol , n. and P. Chercmis inof f .  1984. Emergency Response t o  Hazardous 
M a t e r i a l s  I n c i d e n t s ,  Lancaster, Pennsylvania:  Technornic, Inc,  

T h i s  book i s  i n tended  as a gu ide  t o  those i n v o l v e d  i n  hand l i ng  emergency 
responses t o  hazardous m a t e r i a l s  i n c i d e n t s .  I n  p a r t i c u l  ar ,  the  problems 
which occur when a hazardous m a t e r i a l  i s  a c c i d e n t d l l y  re leased e i t h e r  
through a t r a n s p o r t a t i o n  acc ident ,  process upset, f i r e  o r  explos ion.  
Topics covered i n c l u d e  l e g a l  r e s p o n s i b i l i t y  and 1 i a b i l  i t y ,  cont ingency 
p lann ing  and t h e  response process. Yethods f o r  i d e n t i f y i n g  and e v a l u a t i n g  
hazardous m a t e r i a l s  and t h e  p o t e n t i a l  consequences a r e  i nc luded  w i t h  a 
separate s e c t i o n  on evacuat ion procedures - when, where and f o r  how long. 
Appendices i n c l u d e  t h e  EPA 1 i s t  o f  hazardous m a t e r i a l s ,  r e p o r t a b l e  quan- 
t i t i e s  and d e f i n i t i o n s  o f  terms a s  abs t rac ted  from t h e  Code o f  Federal 
Rrgul a t i ons .  
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F i  n d i  ngs/Comments: 

Th is  book i s  in tended as a re fe rence f o r  hand l i ng  acc idents  due t o  
hazardous m a t e r i a l s  b u t  i s  app rop r ia te  f o r  a1 1 emergency management per-  
sonnel. 

Fowlkes, M, and P. M i l l e r .  1982. "Love Canal: The Soc ia l  Cons t ruc t i on  
o f  Disaster."  Washington, D.C. I Federal  Emergency Management Agency. 

T h i s  study examines t h e  behav io ra l  response t o  t h e  t o x i c  waste d i s a s t e r  
a t  Love Canal, Niagara F a l l s ,  New York. Da ta  was obta ined from 63 i n -  
depth i n t e r v i e w s  o f  a p r i m a r i l y  random sample o f  homeowners bo th  per-  
manent ly evacuated ( r e l o c a t e d )  and remain ing i n  t h e  Love Canal area. 
Ana lys i s  centers  on t h e  re levance o f  t h e  s e l f - r e p o r t e d  f a m i l y  h e a l t h  
exper iences and demographic f a c t a r s  f o r  shaping r e s i d e n t  percept ions  o f  
"what happened" a t  Love Canal. The ambigui ty  and u n c e r t a i n t y  o f  t h e  
ser iousness o f  t h e  chemical m i g r a t i o n  i s  d iscussed w i t h  re fe rence  t o  
t h e i r  c o n t r i b u t i o n s  t o  t h e  general  r e s i d e n t  d i s t r u s t  toward o f f i c i a l s  
and exper t  a c t o r s  i n  t h e i r  unw i l l i ngness  t o  a f f o r d  l e g i t i m a c y  t o  t h e  
prob't em. 
i n c i d e n t s  conclude t h e  t e x t .  

Recommendations f o r  f u t u r e  emergency management o f  such 

F i  n d i  ngs/Comments : 

(1) B e l i e f s  concern ing t h e  magnitude o f  chemical m i g r a t i o n  were h i g h l y  
c o r r e l a t e d  w i t h  age and t h e  presence of dependent c h i 1  dren. 

(2)  Soc ia l  s t r u c t u r a l  f a c t o r s  and t h e  d e s i r e  f o r  evidence in f l uenced  
bo th  t h e  access and a t t e n t i v e n e s s  t o  i n fo rma t ion  and percept ions  o f  
t h e  re levance o f  t h a t  in fo rmat ion .  

( 3 )  The q u a l i t y  o f  t h e  f a m i l y  h e a l t h  exper ience and t h e  degree t o  which 
t h a t  was accommodated w i t h i n  t h e  t r a d i t i o n a l  medical paradigms 
r e l a t e  t o  d i f f e r i n g  b e l i e f s  regard ing  chemical m i g r a t i o n  and t h e  
a t tendan t  r i s k s .  

( 4 )  Problems o f  competence, c r e d i b i l i t y  and communications l e d  t o  
m i s t r u s t  o f  t h e  government d u r i n g  Te loca t i on  process. 
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Grav .  Jane. 1981. " C h a r a c t e r i s t i c  P a t t e r n s  o f  and V a r i a t i o n s  i n  
C o m h h i t y  Response t o  Acute Cheriii c a l  Emergencies," - Journal  o f  Hazardous -- 
M a t e r i  a1 s 4:357-365. 

Ph is  paper presents  i n i t i a l  f i n d i n g s  f r o m  t h e  Ohia S t a t e  D i s a s t e r  
Research Center 's  i n v e s t i g a t i o n  o f  community response t o  chemical 
emergencies. O v e r a l l  i t  dr'scusses issues associated w i t h  f i  r s t  
responders and problems i n  d e f i n i n g  the "Lreat ,  and t h e  issues o f  con- 
vergence and, f i n a l l y ,  o u t f l o w .  General conclus ions a r e  t h a t  con- 
munlc i l t ion l i n k a g e s  need t o  be iaproved, i n i t i a l  responders need 
t r a i n i n g ,  b e t t e r  c o o r d i n a t i o n  of responding agencies i s  weak, warnings 
r e q u i r e  b e t t e r  i n f o r m a t i o n ,  and medical treatment needs t o  be i 
The a r t i c l e  a1 so addresses severa l  s p e c i f i c  conc lus ions about eva- 
c u a t  i on. 

F i  n d i  ngs/Comments: 

(1) Evacuat ion usual ly  r e s u l t s  from word-of-mouth communications f rom 
fi r s t  responders a r  neighbors. 

( 2 )  

( 3 )  

Mass media r a r e l y  play  a role i n  evacuat ion warning d isseminat ion.  

Evacuat ion warning messages are  o f t e n  incomplete and vague. 

( 4 )  Not ices  t o  evacuees t o  r e t u r n  are! g e n e r a l l y  n o t  well handled. 

Gray, Jane. 1981. "Three Caw Studies o f  Organized Response t o  
i sal Disas ters ,  M i  sc, Repor t  No. 29. Col umbus: D i  saster Research 

Center, O h i o  S t a t e  U n i v e r s i t y .  

T h i s  repo r t  sys temat ica l  l y  dencri bes and analyzes 
t h r e e  chemjcal d i s a s t e r s .  The F i r s t  was an exp los ion  and f i r e  i n  a 
t r u c k  c a r r y i n g  phosphorous i n  an urban area. 

osion i n  a chemical p l a n t  i n  a m e t r o p o l i t a n  area which released 
y l  p a r a t h i o n  fumes, The t h i r d  i n v o l v e d  a dera i lment  o f  t r a i n  cars  

c a r r y i  ng d a n g e r ~ u s  cherni sa l  s i n c l  u d i  ng c k l  o r i  ne i n  an i n d u s t r i a l  / 
suburban area. Each event  i s  descr ibed as t o  t h e  na ture  o f  t h e  event, 
the  cammunity chaaacter i  s t i c s ,  type o f  d i s a s t e r  preparedness, emergency 
resources, organized response, and an evaluat 'son o f  response. 
Evacuat ion occurred a t  each s i t e  and v a r i e d  as t o  scope and t im ing .  
Relevant infos"nlat ion bj  case fnclude:  

esgency response t o  

The s e ~ ~ n d  i n v o l v e d  an 

Case I: Few p r o b l e m  were encountered i n  evacuat ing people w i t h i n  owe 
b l o c k  s f  the a c c i d e n t  ( t o t a l  o f  900). T h i s  was done door-by- 
door  by pol i ce.  
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Case 2: One and one-ha l f  hours a f t e r  an explos ion,  a p u b l i c  announce- 
ment f o r  evacuat ion  was made. A f t e r  severa l  more d e c i s i o n s  t o  
evacuate a d d i t i o n a l  areas, a t o t a l  o f  about 3,000 people l e f t  
a f i v e - s q u a r e  m i l e  area. People were i n i t i a l l y  warned t o  eva- 
c u a t e  by speakers on h e l i c o p t e r  and p o l i c e  cars,  and by 
f r i e n d s  and neighbors.  

Case 3: T h i s  was t h e  "Mississauga Evacuation' '  i n v o l v i n g  217,000 eva- 
cuated i n  13 "waves" as w e l l  as t h e  evacuat ion  o f  f o u r  hospi -  
t a l s  and s i x  n u r s i n g  homes. 

F ind ings  

Case 1: 1. The smal l  evacuat ion  d i d  n o t  pose any d i f f i c u l t i e s .  

Case 2: I. Confusion about how many and how f a r  t o  evacuate l e d  t o  
d e l  ays. 

2. Evacuat ion orders  broadcast  f rom he1 i c o g t e r s  and p a t r o l  
c a r s  d i d  n o t  reach people. 

3 ,  Warning messages were n o t  c l e a r l y  understood o r  were 
incomplete.  

4. Warning messages d i d  n o t  t e l l  people where t o  go. 

5. There was l i t t l e  sense o f  urgency t o  leave. 

6 .  There was no system t o  t e l l  evacuees when t o  re tu rn ,  

7. Lack o f  pre-emergency p l a n n i n g  c r e a t e d  c o n f u s i o n  about 
evacuat ion  response. 

present.  
Case 3: 1, U n c e r t a i n t y  about t h e  s i z e  o f  evacuat ion  was c o n s t a n t l y  

2. Some people re fused t o  ;cave, p a r t i c u l a r l y  as d i s t a n c e  
increased f rom a c c i d e n t  s i t e .  

3.  Pre-p lanning f a c i l i t a t e d  smooth evacuat ion  o f  people and 
i n s t i t u t i o n s .  
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Kel t y  , J.  
P o l l u t i o n  Inc idents , '#  pp. 311-314 i n  -I---- 1984 Hazardous M a t e r i a l  S p i l l s  
Conference Proceedings. - R o c k v i l l e ,  Maryland: Government I n s t i t u t e s ,  
Inc.  

1984. "Cal c u l  a t i  on o f  Evacuat ion D is tances  n u r i n g  Toxi  c A i  r 

Th is  paper descr ibes  a system f o r  c a l c u l a t i n g  sa fe  evacuat ion  d i s tances  
f o l l o w i n g  a t o x i c  a i r  p o l l u t i o n  i nc iden t .  I t  i s  designed t o  p revent  
need1 ess ' loverevacuat i  on.'' F o l  1 owing t h e  development o f  reasonable 
s a f e t y  f a c t o r s  f o r  t w o  c lasses  o f  t o x i c  m a t e r i a l s :  severe ly  and modera- 
t e l y  t o x i c ,  a s imp le  Gaussian d i s p e r s i o n  model i s  used t o  determine eva- 
c u a t i o n  d is tances .  Model da ta  requi rements include? source terms, wind 
speed and acu te  exposure safe l e v e l  values. 

F i  n d i  ngs/Comments: 

D e s c r i p t i o n  o f  model f o r  c a l c u l a t i n g  sa fe  evacuat ion  d i s tances  i n  event  
i t  i s  a t o x i c  a i r  i n c i d e n t .  

K i l l i a n ,  I.,. 1956. " A  Study o f  Response t o  t h e  Houston, Texas, F i reworks  
Explosion," Na t iona l  Academy of Sciences/NRC D i s a s t e r  Study 2. 
Washington, D.C.: Na t i ona l  Research Counci l ,  

T h i s  s tudy r e p o r t s  on a survey o f  139 people r e s i d i n g  near a f i r e w o r k s  
f a c t o r y  i n  Houston, Texas, which exploded and burned caus ing  a mushroom- 
shaped c loud  t o  r i s e  above t h e  s i t e .  Around 100 people were i n j u r e d  and 
f o u r  k i l l e d  i n  a 0.25-mile rad ius  o f  t h e  p l a n t .  F o l l o w i n g  t h e  explo-  
s ion ,  t h e  C i v i l  Defense rece ived c a l l s  f o r  i n f o r m a t i o n  i n c l u d i n g  many 
t h a t  i n q u i r e d  about an "A-bomb." 
were begun w i t h  a random sample o f  sub jec ts  s t r a t i f i e d  f o r  d i s t a n c e  from 
t h e  p l a n t  t o  a s c e r t a i n  t h e i r  i n t e r p r e t a t i o n s  and response. Only 13% 
thought  i t  was an A-bomb and t h e  r e s t  dispensed w i t h  t h i s  p o s s i b l e  per -  
c e p t i o n  w i t h  i n f o r m a t i o n  o r  l o g i c .  

Seven days a f t e r  t h e  b l a s t  i n t e r v i e w s  

F i  n d i  ngs/Comments: 

(1) Most people r e l i e d  on i n t e r p e r s o n a l  communications f o r  i n f o r m a t i o n  
o r  expl  o s i  on. 

( 2 )  

( 3 )  

People have no good means by which they  would recognize an atomic 
exp l  os i on. 

People g i v e  meaning t o  t h i s  t ype  o f  event  w i t h i n  a s i t u a t i o n a l  
con tex t .  

( 4 )  No s u b j e c t  repo r ted  s h e l t e r i n g  o r  evacuat ion  as a response t o  t h e  
i n c i d e n t ,  bu t  i n s t e a d  respondents went about normal a c t i v i t i e s .  
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Liverman, D. M. and J. P. \r l i lson. 1981. "The Mississauqa T r a i n  
Dera i lment  and Evacuat ion,  10-16 November, 1979," The Canadian 
Geographer 25: 365-375. 

T h i s  paper h i g h l i g h t s  r e s u l t s  o f  a survey conducted f o l l o w i n g  t h e  
Yiss issauga t r a i n  d e r a i l m e n t  which i n v o l v e d  a tank c a r  o f  dangerous 
c h l o r i n e .  W i t h i n  24 hours, a t o t a l  of about 225,000 people evacuated 
f rom 15 s e q u e n t i a l l y  dec la red  zones. IJsing both m a i l  and te lephone 
surveys, 581 o f  953 households responded t o  t h e  survey. O f  those s u r -  
veyed, 6.0% were a l r e a d y  gone a t  t h e  t ime o f  t h e  acc ident ,  3.2% d i d  no t  
evacuate and t h e  remain ing 91.7% evacuated. The a r t i c l e  d e t a i l s  t h e  
r e s u l t s  o f  t h e  survey concern ing evacuat ion  messages, reasons f o r  
1 eaving, l e v e l  o f  spontaneous evacuat ion,  d e s t i n a t i o n s ,  and i n d i v i d u a l  
impacts  and a t t i t u d e s .  The success o f  t h e  evacuat ion i s  a t t r i b u t e d  t o  
un ique i n s t i t u t i o n a l ,  s o c i a l ,  and env i  ro tmenta l  f a c t o r s  which may 
d i f f e r  i n  o t h e r  evacuat ion  s e t t i n g s .  

FindingslCornments: 

95% r e c e i v e d  evacuat 

The two main s t i m u l i  
and p o l i c e  reques ts  

Vol u n t a r v  evacuat ion  

on warning b e f o r e  leav ing.  

f o r  evacuat ion  were media warnings (45%) 
38%). 

took  p l a c e  b e f o r e  o f f i c i a l  o rders  (18% i n  
zones 1-7; 8% i n  8-11, and 22% i n  12-15>. 

O v e r a l l  t h e  c u m u l a t i v e  evacuat ion / t ime p a t t e r n  was S-shaped. 

Most people (85%) went t o  f r i e n d s  and r e l a t i v e s  and a few went 
t o  o f f i c i a l  s h e l t e r s .  

Many made more t h a n  one move d u r i r g  t h e i r  evacuat ion:  24.3% 
made two moves, 7.7% made th ree ,  and 2.5% made f o u r  o r  more. 
Twelve percent  made a second evacuat ion  because o f  l a t e r  evacuat ion 
n o t i c e s  t o  leave which was regarded as s a f e  a t  f i r s t .  

About 22% were s t r e s s e d  by t h e  s i t u a t i o n .  

F i f t e e n  percent  f e l t  they  were i f  l -p repared f o r  t h e  evacuat ion.  

Only 3% who evacuated s a i d  t h e y  would not  do so aga in  i n  s i m i l a r  
event.  



102 

Q u a r a n t e l l i ,  E. 1983. "Evacuat ion Behavior :  Case Study o f  t h e  T a f t ,  
Loui s i  ana Chemical Tank Expl os ion  I n c i d e n t  ." Col umbus: D i  sas te r  
Research Center, The Ohio S t a t e  U n i v e r s i t y .  

Th i s  r e p o r t  summarizes t h e  f i n d i n g s  o f  a post-emergency s tudy  o f  
evacuat ion  f o l l o w i n g  an exp los ion  a t  t h e  Union Carb ide p l a n t  a t  Ta f t ,  
Louis iana.  I t  i s  based p r i m a r i l y  on i n t e r v i e w s  L ~ t h  r e p r e s e n t a t i v e s  
o f  1 7  o r g a n i z a t i o n s  i n v o l v e d  w i t h  t h e  emergency. The r e p o r t  d e t a i l s  
t h e  chronology o f  events  surrounding the evacuat ion  o f  an es t imated  
17,008 people.  Whi le  evacuat ion  was recommended aut  t o  a f i v e  m i l e  
rad ius ,  i t  was o n l y  r i g o r o u s l y  implemented out  t o  a th ree-  t o  
f o u r - m i l e  rad ius .  The major  t h r u s t  o f  t h e  r e p o r t  i s  t o  l i n k  p lann ing  
and implementat ion.  The r e p o r t  concludes t h a t  p lans  per  se were o f  
l i t t l e  p r a c t i c a l  use i n  c a r r y i n g  out t h e  evacuat ion,  a l though,  the  
p lann ing  and d i s a s t e r  exper ience o f  those i n v o l v e d  wre h e l p f u l  i n  t h e  
opera t i ons .  The major  problem i n  t h e  evacuat ion  was communication 
w i t h  t h e  chemical p l  an t ;  Union Carb ide r e p r e s e n t a t i v e s  were no t  
e f f e c t i v e  i n  d i ssemina t ing  i n f o r m a t i o n  and t h e  evacuat ion  was n o t  as 
t i m e l y  as it cou ld  have been. Had a more se r ious  s f t u a t i o n  developed, 
i t  i s  p o s s i b l e  t h a t  t h e  evacuat ion  would no t  have been judged as be ing  
e f f e c t i v e .  The r e p o r t  a l s o  downplays t h e  use o f  t h e  Water ford Nuc lear  
? o w r  Plan i n  a s s i s t i n g  response a l b e i t  t h e  process o f  p repar ing  it 
1 i k e l y  inc reased response a b i l i t y .  

F ind ings :  

( I )  The s i t u a t i o n  demanded adap ta t i on  t o  unplanned s i t u a t i o n s  no t  
cavered by o t h e r  w r i t t e n  p lans  on eva lua t i on .  

( 2 )  The l o c a l  o f f i c i a l s  were no t  adequate ly  n o t . i f i e d  o f  t h e  develop- 
ment a f  t h e  acc iden t  and subsequent r i s k ,  consequences, and need 
f o r  evacuat ion  from Union Carbide p l a n t  o f f i c i a l s .  

( 3 )  The presence o f  a d i s a s t e r  subcu l tu re  was c r e d i t e d  f o r  t h e  
a b i l  i t y  t o  s u c c e s s f u l l y  implement t h e  evacuat ion.  

( 4 )  Most evacuees went t o  f r i e n d s  and r e l a t i v e s  and no t  t o  o f f i c i a l  
she1 t e r s .  

( 5 )  Desp i te  darkness and r a i n ,  t h e  17,000 peop le  w r e  evacuated i n  
two hours wi thou t  t r a f f i c  congest ion  o r  acc idents .  
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u a r a n t e l l i ,  E, E .  19 2. "T ranspor ta t i on  Acci  e n t s  Invol v i  ng 
Hazardous Ckemi ca7 s Versus Those I n v o l  v i  ng Dangerous Nucl ear  
Mater ia ls , "  Misc, Report No. 30, Columbus: D i s a s t e r  Research Center, 
The Ohio S t a t e  U n i v e r s i t y ,  

Th i s  r e p o r t  compares and c o n t r a s t s  emergency p l a n n i n g  cons ide ra t i ons  
f o r  nuc lea r  and chemical t r a n s p o r t a t i o n  acc idents .  Chapters address 
(1) t h e  general r i s k s  f rom an poss3ble scenar ios  o f  nuc lea r  m a t e r i a l  
acc idents ;  (2 )  t h e  range o f  p s s i b l e  chemical hazard i n c i d e n t s ;  ( 3 )  a 
Comparison o f  common and unique response c a p a c i t i e s  needed f o r  b o t h  
types  o f  acc idents ;  and ( 4 )  p o l i c y  imp3 icatignns f o r  emergency manage- 
ment d e r i v e d  from t h e  c ~ ~ ~ a r i ~ ~ ~ .  The general conc lus ion  i s  t h a t  

d i s s i m i l a r i t i e s ,  t h e  t a th rea t ;  have been t r e a t e d  as tech- 
soblems and l i t t l e  a t t e  t i o n  has been g i v e n  t o  s o c i a l  and 
at iorcal  weaknesses s'n prepar ing  f o r  and responding t o  acc idents  

d u r i n g  t r a n s p o r t ,  Some general observa t ions  about evacuat ion  p l  anning 
a r e  o f f e r e d  by t h e  repo r t ,  

(1) I t  i s  noted t h a t  evacuat ion  would l i k e l y  r ima ry p r o t e c t i v e  
a c t i o n  f o r  b o t h  t h r e a t s .  

( 2 )  On t h e  average, chemical i n c i d e n t s  would r e q u i r e  l a r g e r  areas t o  be 
evacuated. 

( 3 )  

( 4 )  

( 5 )  

A chemi c a l  i ncideret woul d present  much more u n c e r t a i n t y  rega rd i  n 
how l a r g e  o f  an area would r e q u i r e  evacuation. 

Warnings t o  support  evacuat ion  a r e  n o t  dependable due t o  iden- 
t i f i c a t i o n  and c o m ~ u ~ ~ c a t ~ ~ ~  problems. 

Mass media p lays  l i t t l e  role i n  an evacuat ion  due t o  t h e  r a p i d  
response needed, 

ua ran te l ' i  i, E, 1981, ~ ~ ~ o c ~ o b ~ ~ a v ~ ~ ~ ~ ~  Responses t o  Chemical Hazards: 
P repara t i on  f o r  and Responses t o  Acute Chemical Emergencies a t  t h e  
Local  ~ o ~ ~ u n ~ t y  Level j'' F i n a l  Report  t o  Na t iona l  Science Foundation. 
Columbus: D i s a s t e r  Research Center, Ohio S t a t e  U n i v e r s i t y .  

T h i s  r e p o r t  summarizes a four -year  study i n t o  t h e  problems o f  chemical 
emergencies from a behav io ra l  perspec t ive ,  The s tudy  used a system 
model l i n k i n g  t h e  l o c a l  community w i t h  i t s  s o c i a l  c l imate ,  s o c i a l  
l i nkages ,  and resources on one hand, and w i th  t h e  extra-community 
s e t t i n g  on t h e  o t h e r  hand t o  analyze preparedness and response t o  
t h r e a t s .  The s tudy  i n v o l v e d  two major tasks. The f i r s t  concerned 
f i e l d  s tudy  of 19 c ~ m ~ u n i t y  response o rgan iza t i ons .  The second was an 
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i n v e s t i g a t i o n  o f  response i n  2 0  chemical i nc iden ts .  A f o u r - c e l l  ed 
typo1 ogy d i v i d e d  accord ing  t o  f i xed  versus t r a n s p o r t  acc iden t  and 
d i s r u p t i v e  versus n o n d i s r u p t i v e  was used t o  s e l e c t  t h e  acc idents  t h a t  
were i nves t i ga ted .  

Overa l l  t h e  s tudy o f  t h e  preparedness o rgan iza t i ons  produced a se t  o f  
f i n d i n g s  t h a t  a r e  a p p l i c a b l e  t o  evacuat ion p lann ing  i n  a general sense 
only .  The s t u d i e s  o f  a c t u a l  i n c i d e n t s  prov ided some evacuat ion-  
s p e c i f i c  observat ions.  The general f i n d i n g  l i n k i n g  the  two phases o f  
t h e  research  i s  t h a t  due t o  unc lear  and undef ined p lann ing  and pre- 
paredness ro les ,  t h a t  en  an emergency occurs, no group a t tempts  t o  
o rgan ize  and c o n t r o l  an evacuat ion.  

Findings/Comments: 

(1) Of ten  when a t r a n s p o r t a t i o n  acc ident  occurs, spontaneous o r  
i n fo rma l  evacuat ions take  place. People become aware o f  an 
emergency and use word o f  mouth communications t o  t e l l  others  
about t h e  s i t u a t i o n .  When perce ived as dangerous, evacuat ion  
ensues as word i s  spread throughout  p r imary  groups. 

When Formal evacuat ions  do occur, t hey  a r e  no t  based on any 
formal p lans and a r e  u s u a l l y  delayed u n t i l  f i r s t  responders 
e s t a b l i s h  t h e  n a t u r e  of  t h e  danger. 

( 2 )  

( 3 )  People respond t o  warnings q u i c k l y  based on a widespread 
pe rcep t ion  o f  danger. 

( 4 )  Warnings a re  f r e q u e n t l y  inadequate i n  t h a t  they  r a r e l y  t e l l  
people where and how f a r  t o  go, 

(5) Warnings r a r e l y  g i v e  a? t e r n a t i v e s  t o  evacuation. 

(6) L i t t l e  a t t e n t i o n  i s  g i v e n  t o  keeping people informed o f  a 
devel op ing  s i t u a t i o n  and g i v i n g  guidance on r e e n t r y  o f  evacuees. 

(7) The l a c k  o f  an o r g a n i z a t i o n  i n  charge o f  evacuat ions c rea tes  
de l  ays and confus ion  

Scanlon, J., M. Padgham, and W. Sta r .  1980. "The Peel Regional P o l i c e  
Force and t h e  Miss issauga Evacuation: 
Major Chemical Emergency." Canada: Canadian Pol i c e  College. 

How a P o l i c e  Force Reacted t o  a 

Th is  r e p o r t  d e t a i l s  t h e  week-long response i n  ch rono log ica l  order  o f  t h e  
Peel Regional P o l i c e  Force t o  a d e r a i l e d  t r a i n  c a r r y i n g  hazardous chemi- 
c a l s  i n  t h e  town of  Mississauga, Ontar io ,  Canada. Considered one o f  t h e  
most e f f e c t i v e  evacuat ions t o  occur i n  N o r t h  America, over  one quar te r  
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o f  a m i l l i o n  people were evacuated i n  severa l  increments w i t h o u t  
i n c i d e n t  o r  i n j u r i e s .  T h i s  document i s  a case s tudy o f  p o l i c e  opera- 
t i o n s  and o r g a n i z a t i o n a l  response from t h e  p o l i c e  perspec t ive .  The 
appendix i n c l u d e s  excerp ts  o f  t h e  d i s a s t e r  p l a n  as i t  e x i s t e d  a t  t h e  
t i m e  o f  t h e  dera i lment ,  I t  i s  a requirement t h a t  a l l  o f f i c e r s  know t h e  
d i s a s t e r  p l a n  i n  o r d e r  t o  pass promot ional  examinations. "Success f o r  
t h e  evacuat ion  was a t t r i b u t a b l e  t o  t h e  pre-planning, t r a i n i n g ,  
exper ience and n a t u r e  o f  t h e  Peel Regional  P o l i c e  Force, t h e  a v a i l -  
a b i l i t y  o f  ass is tance f rom c l o s e  a t  hand and t h e  c h a r a c t e r i s t i c s  o f  
Mississauga, i t s  people, and t h e  surrounding area" (p. 102). 

F i  n d i  ngs/Comments: Th i  s comprehensive and f a c t u a l  document presents  
d a t a  taken f rom Peel Regional  P o l i c e  Force r e p o r t s  about evacuat ion pro-  
cedures and problems. 

Ter r ien ,  E. 1984. Hazardous M a t e r i a l s  and N a t u r a l  D i s a s t e r  Emergencies: 
I n c i d e n t  A c t i o n  Guidebook. Lancaster,  PA: Technomic P u b l i s h i n g  Co. 

T h i s  t e c h n i c a l  manual descr ibes  and recommends emergency a c t i o n s  and 
o p e r a t i o n s  f o r  hazardous i n c i d e n t s  r e q u i r i n g  evacuat ions t h a t  may i n c l u d e  
a r a d i a t i o n  acc ident .  Sample c h a r t s ,  diagrams, l i s t s ,  and worksheets 
p r o v i d e  i n f o r m a t i o n  f o r  s e t t i n g  up and o p e r a t i n g  an emergency command 
s t r u c t u r e  as wel? as f o r  w r i t i n g  repor ts .  Under r a d i a t i o n  acc idents  i s  
i n f o r m a t i o n  f o r  i d e n t i f y i n g  v i c t i m s  and procedures f o r  decontaminat ion.  
A g lossary  o f  hazardous m a t e r i a l s  and d e t a i l e d  d e s c r i p t i o n s  o f  tank 
t r u c k s  and r a i  1 road cars  a r e  i n c l u d e d  a t  t h e  end o f  t h e  manual f o r  
i d e n t i  f i c a t i o n  purposes e 

F i nd i ngs /Commn t s : 

Th is  t e c h n i c a l  manual descr ibes  steps t o  be taken when a hazardous a c c i -  
dent  occurs t h a t  requ i  res  evacuat ion and/or decontaminat ion o f  r a d i o -  
a c t  i ve m a t  e r i  a1 s. 

Thomsen, T. 1984. "Evacuat ion Dis tances f o r  S p i l l s  o f  Hazardous 
Chemicals," pp. 315-321 i n  1984 Hazardous M a t e r i a l s  Spi 1 Is  Conference. 
R o c k v i l l e ,  Maryland: Government I n s t i t u t e s ,  Inc,  

Using s tandard ized assumptions, b a s i c  evacuat ion da ta  f o r  s p i l l s  a f  
hazardous chemicals a r e  c a l c u l a t e d .  The r e s u l t s  a r e  p u t  i n t o  t a b u l a r  
fo rmats  t o  a i d  emergency response o f f i c i a l s  i n  making evacuat ion  d e c i -  
s ions,  A method i s  p rov ided t o  c a l c u l a t e  t h e  evacuat ion  d i s t a n c e  and 
w i d t h  based on t h e  v a r i a b l e s  o f  s p i l l  s ize,  wind v e l o c i t y  temperature, 
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and s t a b i l i t y  c lass.  
c a l c u l a t i o n s  a r e  provided. 

Examples o f  t h e  s tandard ized t a b l e s  and sample 

F i  n d i  ngs/Comments: Technica l  manual on how t o  c a l  c u l  a t e  t h e  eva- 
c u a t i o n  d i s t a n c e  g iven a hazardous chemical s p i l l .  

A d d i t i o n a l  i n f o r m a t i o n  on evacuat ion p lann ing  f o r  hazardous n i a t e r i a l s  i s  
found i n  t h e  f o l l o w i n g  which have n o t  been abst racted.  hen m a t e r i a l  i s  
c i t e d  i n  Q u a r a n t e l l i ,  we a r e  r e f e r r i n g  t o  Evacuat ion Behavior and 
Problems: F ind ings  ..__- and Imp1 i c a t i o n s  f rom t h e  Research L i t e r a t u r e  -_I___ 

( Q u a r a n t e l l i ,  1380), or-fnal ly issued through t h e  D i s a s t e r  Research 
Center, Ohio S t a t e  U n i v e r s i t y ,  Colunibus, Ohio. The Center i s  now l o c a t e d  
a t  t h e  U n i v e r s i t y  o f  Delaware. 

A l h e r t ,  W. B. and L, Sagalof f .  1362, "Task Si lence:  The Post-midnight  
A la rm and Evacuat ion o f  Four Communities A f f e c t e d  by Ammonia Gas 
Release" ( p e  37). P h i l a d e l p h i a :  I n s t i t u t e  f o r  Cooperat ive Research, 
U n i v e r s i t y  o f  P i t t s b u r g h  (unpubl ished r e p a r t  c i t e d  i n  Quarante l  li, 1980). 

F i t z p a t r i c k ,  J. and J. Waxman. 1982. "The March, 1972, L o u i s v i l l e ,  
Kentucky, C h l o r i n e  Leak Threat and Evacuation," Working Paper No. 44. 
Columbus, Ohio: 
i 13 Quarante l  1 i, 1980). 

D i s a s t e r  Research Center, Ohio S t a t e  U n i v e r s i t y  ( c i t e d  

Quarante l  1 i , E, L, 1984. "Cherni cal D i  s a s t e r  Preparedness a t  t h e  Local  
Community Level I' __. Journal  o f  Hazardous .._-. M a t e r i  a1 s 8: 239: 249. 

a l o f f ,  L. 1961. "Task Si rocco:  
C h l o r i n e  Exposuret1 ( p .  42). P h i l a d e  
Research, l h i v e r s i t y  o f  Pennsylvania 

Sheldon, R. 1983. "Evacuat ion Over 
I n t e r n a t i o n a l  F i r e  C h i e f s  (May 2). 

Community React ion t o  an Acc identa l  
ph ia:  I n s t i t u t e  f o r  Cooperat ive 
( c i t e d  i n  Quarante l  1 i , 1980). 

ay f o r  Waz Mats I n c i d e n t  Wap," I_ The 

Tierney,  K. 1980. " A  Primer f o r  Preparedness f o r  Acute Chemical 
Emergencies," Mono. No, 14. Columbus: D i s a s t e r  Research Center, Ohio 
S t a t e  U n i v e r s i t y  . 
U.S. Department o f  Transpar ta t ion .  1984. Hazardous M a t e r i a l s  Emergency 
Response Gujdebsok. Washington, D.C.: U.S, Department o f  Transpar tat fon.  
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A l d r i c h ,  D., e t  a l .  1982. "Recent Developments i n  Reactor Acc ident  
O f f s i t e  Consequence Modeling," Nuclear  S a f e t y  23: 643-652. 

T h i s  a r t i c l e  reviews t h e  s u i t e  o f  models used t o  analyze o f f s i t e  con- 
sequences o f  accidents.  A f t e r  rev iewing  t h e  development o f  t h e  a l t e r -  
n a t i v e  v e r s i o n s  o f  t h e  model (CRAC, C R A C I T ,  NUCRAG), var ious  uses a r e  
descr ibed. These i n c l u d e  evacuat ion f e a s i b i l i t y ,  emergency p l a n n i n g  
r e g u l a t o r y  ana lys is ,  r e a c t o r  s i t i n g  c r i t e r i a  eva lua t ion ,  and probabi -  
l i s t i c  r i s k  analyses. The a r t i c l e  concludes w i t h  a statement on t h e  need 
t o  devel op improved model i ng capabi 1 i t i e s  w i t h  respec t  t o  source terms 
plume d i s p e r s i o n ,  wind t r a j e c t o r i e s ,  and emergency response c a p a b i l i t i e s .  

Findings/Comments: Cur ren t  r e a c t o r  consequence models r e q u i r e  improve- 
ment t o  be u s e f u l  i n  evacuat ion  p l a n n i n g  s tud ies .  

B a r t l e t t ,  G. Sa, P. 5. Houts, L. K. Ryrnes and R. W. M i l l e r .  1983. 
"The Uear D i s a s t e r  a t  Three M i l e  Is land,"  I n t e r n a t i o n a l  (Journal o f  Mass 
Emergencies and D i s a s t e r s  1 (March) : 19-42. 

T h i s  a r t i c l e  d iscusses t h e  r e s u l t s  o f  t h r e e  te lephone surveys w i th  
people i n  t h e  TMI v i c i n i t y ,  and a survey o f  7, 9 ,  and 1 1 t h  grade 
s tudents  i n  Lower Dauphin School D i s t r i c t .  The a r t i c l e  r e p o r t s  
d i f f e r e n c e s  and s i m i l a r i t i e s  i n  t h e  responses o f  s tudents  and a d u l t s  as 
w e l l  as t h e i r  p e r c e p t i o n s  and d i s t r e s s .  T h i s  i s  framed around 
four -s tages  o r  phases o f  d i s a s t e r  response. D e t a i l e d  i n f o r m a t i o n  on 
d e p a r t u r e  and r e t u r n  dates and t h e  reasons f o r  evacuat ion  a r e  provided. 

FindingsjCornments: 

(1) Students were s t r o n g l y  a f f e c t e d  by t h e  acc ident .  Those who 
evacuated were upset  and w o r r i e d  a l though these f e e l i n g s  d e c l i n e d  
over  t ime. 

( 2 )  The p a t t e r n  o f  response a t  TMI was s i m i l a r  t o  d i s a s t e r s  where r e a l  
damage occurs. 

Belardo,  S.,  e t  a1 a 1983. " A  Microcomputer-Based Emergency Response 
System," D i s a s t e r s  7: 215-220. 

T h i s  a r t i c l e  descr ibes  a computer ized system t o  a s s i s t  l o c a l  emergency 
o f f i c i a l s  i n  responding t o  n u c l e a r  power p l a n t  emergencies as w e l l  as 
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o t h e r  hazards. 
r a d i o a c t i v e  d i s p e r s i o n  i n  bo th  g raph ic  and t a b u l a r  forms. 
t h e  system employs h e u r i s t i c  models designed t o  a s s i s t  w i t h  energency 
dec is ions .  Such d e c i s i o n s  i n c l u d e  when and where t o  evacuate, s h e l t e r i n g  
needs and deployment o f  emergency response resources. 
an Apple I 1  Plus computer w i t h  48K o f  RAM. 
system a t  Ginna Power P l a n t  i s  presented. 

Findinys/Comments: 

The system d i s p l a y s  da ta  on evacuat ion r o u t e s  and models 
I n  a d d i t i o n ,  

The mode? runs on 
The r e s u l t s  o f  u s i n g  t h e  

(1) The technology f o r  microcomputer d e c i s i o n  a i d s  i n  emergency i s  
documented. 

( 2 )  P u b l i c  o f f i c i a l s  a t  Ginna accepted t h e  technology f o r  use i n  t h e i r  
evacuat ion  p l a n n i n g  process. 

Brunn, S., 3. Johnson and D. Z i e g l e r .  1980. F i n a l  Report  on a Soc ia l  
Survey o f  Three Mile I s l a n d  Residents.  East Lansing: Michigan S t a t e  
U n i v e r s i t y ,  Department o f  Geography. 

T h i s  r e p o r t  descr ibes  t h e  methodology and presents  t h e  r e s u l t s  o f  a 
survey conducted f o l l o w i n g  t h e  YMI accident .  The survey was mai led  t o  
300 households; 178 were s e l e c t e d  from c i t y  phone d i r e c t o r i e s  f o r  
communities w i t h i n  15  m i l e s  o f  TMI, and t h e  remainder f rom t h r e e  
communities beyond 15 m i l e s  u s i n g  the same sampl ing technique. A t o t a l  
o f  150 q u e s t i o n n a i r e s  were completed o u t  o f  267 reach ing  t h e i r  d e s t i n a -  
t i o n s .  
q u e s t i o n n a i r e  a long w i t h  numerous char ts ,  graphs, and diagrams o f  t h e  
data. Discuss ions o f  t h e  da ta  a r e  made i n  t h e  contex t  of t h e  d e c i s i o n  
t o  evacuate, a t t i t u d e s  toward nuc lear  power, a t t i t u d e s  towards t h e  a c c i -  
dent,  and personal  and env i  ronrnental impacts, Recommendations con- 
c e r n i n g  understanding nuc lear  acc idents ,  evacuat ion plans, r e p o r t i n g ,  

I n  t h e  r e p o r t  a r e  t h e  d e s c r i p t i v e  f i n d i n g s  from t h e  22 i t e m  

p u b l i c  r e l a t i o n s ,  and research f u n d i n g  a r e  

F i  n d i  ngs/Comments: See Z i  g l  e r  e t  a1 . 1981 

o f f e r e d  * 

For a summary o f  t h e  f ind ings ,  

Chenaul t, W., G. H i b e r t  and S. Reich l  in .  1979, "Evacuat ion Planning i n  
t h e  PMI Accident ," PCPA01-78-C-02-93. NcLean, V i r g i n i a :  Herman Sciences 
Research Corporat ion.  

T h i s  r e p o r t  reviews evacuat ion p l a n n i n g  i n  c o n j u n c t i o n  w i t h  t h e  acc ident  
a t  TMI. Reviewed a r e  var ious  l o c a l ,  s t a t e ,  and federa l  a c t i v i t i e s  a t  
bo th  pre-  and pos t -acc ident  t i m e  frames. The e f f o r t s  t o  adapt and 
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r e v i s e  e x i s t i n g  p lans  d u r i n g  t h e  acc iden t  a r e  reviewed, 
f o r  evacuat ion  p l a n n i n g  a r e  d e r i v e d  from t h e  reviews. 

Imp1 i c a t i o n s  

F i  n d i  ngs/Comments: 

(I} Evacuat ion p lans  shou ld  be based on pre-emergency r i s k  
d e l  i nea t ions .  

(2 )  Plans a r e  necessary f o r  complex mergenc ies .  

( 3 )  Redundant communication l i n k s  a r e  needed f o r  m u l t i p l e  j u r i s d i c -  
t i  onal i nvo l  vement e 

(4) Volun teer  e f f e c t i v e n e s s  breaks down over  extended pe r iods  o f  
t h r e a t .  

Cu t te r ,  S .  1984. "Emergency Preparedness and P1 anning f o r  Nuclear 
Power P l a n t  Accidents,' '  Appl i e d  Geography 4: 235-245. 

Th is  paper reviews p l a n n i n g  assumptions f o r  f i x e d - s i t e  r a d i o l o g i c a l  
emergency preparedness i n  t h e  U.S. 
t hese  assumptions concern evacuat ion.  These i n c l u d e  assumptions about 
evacuat ion  behav io r ,  problems of evacunt ing  h i g h  d e n s i t y  areas, l a c k  o f  
a t t e n t i o n  t o  o t h e r  means of p r o t e c t i v e  evacuat ion,  and use of s e l e c t i v e  
evacuat ion.  The paper concludes t h a t  s o c i a l  sc ience research  has been 
u n d e r u t i l i z e d  i n  deve lop ing  t h e  p lann ing  b a s i s  f o r  n u c l e a r  power 
emergency programs. 

Four o f  t h e  f i v e  d e f i c i e n c i e s  i n  

F i  ndi ngsjComments: 

People do no t  always comply w i t h  evacuat ion  orders. 

Evacuat ing  h i g h  d e n s i t y  popu la ted  areas i s  d i f f i c u l t ,  

Evacuat ion may p l a c e  people a t  g r e a t e r  r i s k s .  

S e l e c t i v e  evacuat ion  may n o t  work. 

I n t e r s t a t e  c o o r d i n a t i o n  o f  response e f f o r t s  i s  n o t  w e l l  
es tab l i shed ,  
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Cut te r ,  S.  and K. Barnes. 1982. "Evacuat ion Behavior  a t  Three M i l e  
Is land, ' '  l*l.._l__ D i s a s t e r s  6: 116-124, 

Thi  s j o u r n a l  a r t  i c1 e r e p o r t s  t h e  c a r r e l  a tes  o f  evacuat ion  behavi o r  a t  
TMI. Oata were c o l l e c t e d  by t h e  au thors  i i s i ng  a ma i l  survey sent  t o  
1000 households w i t h i n  20 m i l e s  o f  t h e  reac tor .  A response r a t e  
m o d i f i e d  f o r  unde l i ve red  ques t i onna i res  o f  40% was achieved. 

The survey i n d i c a t e d  t h a t  39% o f  t h e  sample evacuated one o r  more 
persons. Most (74%) s tayed w i t h  f r i e n d s  o r  r e l a t i v e s  and no one used an 
o f f i c i a l  s h e l t e r .  F u r t h e r  d e t a i l s  on d e s t i n a t i o n  and d u r a t i o n s  of 
evacuat ion  a re  g iven as w e l l  as reasons f o r  evacuat ing.  Ma jor  reasons 
were t h e  Government's adv isory ,  a n t i c i p a t e d  consequences, and confusion. 

I n  a d d i t i o n ,  t h e  s tudy examined t h e  r o l e  o f  d is tance,  s o c i a l  s ta tus ,  and 
snc i  a1 i n f l u e n c e  i n response. 

F i  nd i  ngs/Comments: 

(1) Evacuat ion r a t e s  decreased w i t h  d i s t a n c e  from t h e  p lan t .  

( 2 )  Households w i t h  c h i l d r e n  were more l i k e l y  t o  evacuate. 

(3) Older  persons were l e s s  l i k e l y  t o  evacuate. 

( 4 )  

( 5 )  Educat iona l  l e v e l s  were not c o n s i s t e n t l y  r e l a t e d  t o  evacuat ion  

People w i t h  ne ighbors who evacuated were more l i k e l y  t o  evacuate. 

behavi or .  

( 6 )  S i  ng l  e-member households were l e s s  1 i k e l y  t o  evacuate. 

Dcsros ie rs ,  A. E.,  M. Moe l le r ,  M. McLean and T. Urbanik. 1984. 
" S e n s i t i v i t y  and Benchmark Study o f  the CLEAR Evacuat ion Time Est imate  
Code," Transac t ions  o f  t h e  American Nuclear  - S o c i e t y  46: 325. 

T h i s  s tudy compares evacuat ion  t ime  es t imates  f rom t h e  CLEAR code t o  
observed da ta  f rom an i n t e r s t a t e  highway sub jec t  t o  d a i l y  queuing. 
Resu l t s  showed t h a t  t h e  code worked w e l l  f o r  t h e  per iods  o f  t r a f f i c  
b u i l d u p  and peak flow. Dur ing  pe r iods  o f  decreas ing volumes, t h e  code 
overes t imated evacuat ion  times. 

Findings/Comments: 

(1) Accurate es t imates  o f  v e h i c l e  popu la t i ons  and f l o w  r a t e s  are  needed 
f o r  evacuat ion  t ime  est imates.  



( 2 )  P r e p a r a t i o n  t i m e  assumptions i n  t h e  model a r e  impor tan t  when t h e  
network i s  s u b c r i t i c a l  

( 3 )  CLEAR reasonably  es t imated  t h e  observed t r a f f i c  f l o w  f o r  i n t e r s t a t e  
highway t r a v e l  data. 

( 4 )  The CLEAR model overest imated evacuat ion t imes d u r i n g  l o w - f l o w  
per iods .  

Dynes, R. e t  a l ,  1979. Re o r t  of t h e  Emergency Preparedness and 

'Accident a t  Three M i l e  I s l a n d .  Washington, D.C,: 19,s- Government 
Response Task Force, Staf  3?+---- e p o r t  t o  t h e  P r e s i d e n t ' s  Commission on t h e  

P r i n t i n g  Of f i ce .  

T h i s  r e p o r t  analyzes emergency p l a n n i n g  f o r  and response t o  t h e  TMI  
acc ident .  
county, s t a t e  and f e d e r a l  o r g a n i z a t i o n s  and t h e i r  a c t i v i t i e s  i n  
response t o  the acc ident  i n c l u d i n g  t h e  recommended p r e c a u t i o n a r y  eva- 
cuat ion .  
a r e  prov ided.  

It i n v o l v e s  an a n a l y s i s  od' p l a n n i n g  e f f o r t s  made by l o c a l  

D e t a i l e d  chronology o f  key events  and communication p a t t e r n s  

F i  n d i  ngs/Comments : 

(1) The quest f o r  c e r t a i n t y  regard ing  r e a c t o r  c o n d i t i o n s  by t h e  s t a t e  
delayed evacuat ion dec is ions.  

( 2 )  The NRC p rov ided i n f o r m a t i o n  t h a t  was confused and i n c o n s i s t e n t .  

( 3 )  P u b l i c  o f f i c i a l s  ( S t a t e  and WRC) had i n a c c u r a t e  b e l i e f s  about t h e  
response o f  t h e  p u b l i c ,  

( 4 )  Local  o f f i c i a l s  were i s o l a t e d  from i n f o r m a t i o n  from s t a t e  and 
f e d e r a l  agencies. 

F ischer ,  0. 1981. "P lann ing  f o r  Large Scale Accidents:  Learn ing from 
t h e  Three M i l e  I s l a n d  Accident," Energy 6 :  93-108. 

Decision-making issues a t  TMI  a r e  examined froin an l n t e r o r g a n i z a t i o n a l  
perspec t ive .  F o l l o w i n g  an overview of acc ident  management i n  general ,  
a d e s c r i p t i v e  account o f  o r g a n i z a t i o n  i n v o l v e d  w i t h  TMI, t h e i r  i n t e r -  
a c t i o n s  and d e c i s i o n s  i s  given, A b r i e f  account of evacuat ion d e c i s i o n -  
making i s  inc luded,  The lack o f  pre-acc ident  p l a n n i n g  i s  i d e n t i f i e d  as 
a major problem i n  t h e  acc ident .  
p l a n n i n g  approach i s  i d e n t i f i e d ,  

The need f o r  a more i n t e g r a t e d  



1 1 2  

Findings/Comments: 

(1) A d i a l e c t i c a l  p lann ing  process i s  needed f o r  l a r g e  sca le  acc idents  
i n  o rde r  t o  improve emergency response, 

( 2 )  The uniqueness o f  t h e  acc ident  i s  no t  a use fu l  concept f o r  
e x p l a i n i n g  .the inadequacies i n  evacuat ion  d e c i s i o n  making. 

( 3 )  Lack o f  p lann ing  compl icated evacuat ion  dec is ions.  

Flynn, C. 1979. y_I Three Mile I s l a n d  Telephone Survey: A P r e l i m i n a r y  =. Washington, D.C.: 1J.S. Nuclear Regu la to ry  Commission. 

T h i s  r e p o r t  descr ibes  t h e  methodology and r e s u l t s  o f  the NRC te lephone 
survey a f t e r  t h e  TMI  acc ident .  General ca tegor ies  o f  i n f o r m a t i o n  
c o l l e c t e d  by t h e  survey i n c l u d e  evacuat ion  behavior ,  i n f o r m a t i o n  and 
communications, acc iden t  e f f e c t s ,  T I and nuc lea r  power a t t i t u d e s  and 
demographies. A t o t a l  o f  1454 respondents were in te rv iewed.  na ta  were 
c o l l e c t e d  f o r  respondents and f a m i l y  members ( s e l e c t e d  v a r i a b l e s ) .  The 
randomi zed quota sarnpl e was s t r a t i  f i ed f o r  d i s t a n c e  and d i  r e c t i o n  f rom 
t h e  reac to r  s i t e .  Data f r o m  t h e  survey i s  sumiar ized i n  28 tab les .  

FindingslComments: 

(1) S i x t y  percent  o f  t h e  f i v e - m i l e  zone evacuated and a t o t a l  o f  39% 
w i  t h i  n 15  m i  les  evacuated. 

( 2 )  The median l e n g t h  o f  s tay  d u r i n g  evacuat ion was f i v e  days, 

( 3 )  The average d i s t a n c e  t r a v e l l e d  was 100 mi les .  

( 4 )  Most evacuees went t o  f r i e n d s  and r e l a t i v e s  (78%) o r  mote ls  (15%). 

(5) 

( 6 )  

( 7 )  

( 8 )  

The major  reasons g iven f o r  evacuat ions were perce ived danger and 
con f  u s i  ng i n fo rma t ion .  

People main ly  r e l i e d  on media (TV, r a d i o )  f o r  i n fo rma t ion .  

Evacuat ion cos ts  were es t imated  t o  be $18 m i l l i o n  ( t o  f a m i l i e s ) .  

Females were more l i k e l y  than males t o  evacuate. 

( 9 )  Seventy-one percent  o f  pregnant w~men evacuated. 
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Flynn, C. 1982. "React ion of Local Residents t o  t h e  Accident a t  Three 
M i l e  Is land, "  pp. 49-63 i n  Accident a t  Three M i l e  I s land ,  e d i t e d  by 
D. S i l l s  and others.  Boulder: Westview Press. 

I n  t h i s  a r t i c l e  t h e  reasons f o r  t h e  extr*eme v a r i a t i o n  i n  response o f  
i n d i v i d u a l s  t o  t h e  TMI acc iden t  t h a t  began a t  4:QO a.m. on Wednesday, 
March 28, a r e  examined. 
F l ynn  concludes t h a t  p a r t  o f  t h e  p o p u l a t i o n  exper ienced cons iderab le  
s t r e s s  because o f  t h e  l a c k  o f  i n f o r m a t i o n  and amb igu i t y  sur round ing  t h e  
event. However, a s i g n i f i c a n t  m i n o r i t y  of r e s i d e n t s  were n o t  wor r i ed  
then  o r  now regard ing  emissions and that.  t h e  acc iden t  made l i t t l e  d i f -  
ference i n  t h e i r  l i v e s ,  Out -migra t ion  because of t h e  acc iden t  appears 
modest even w i t h i n  t h e  f i v e - m i l e  r a d i u s  of t h e  p l a n t  among f a m i l i e s  w i t h  
c h i 1  dren. 

Using da ta  co lTec ted  f rom seven 1979 surveys, 

F i  n d i  ngs/Comments : 

Data suggests over h a l f  o f  p o p u l a t i o n  w i t h i n  f i v e - m i l e  rad ius  l e f t  
and o n e - t h i r d  w i t h i n  t h e  5-15 r a d i u s  vacated. 

Reasons g iven f o r  evacuat ing  were ( I )  t h a t  t h e  s i t u a t i o n  seemed 
dangerous, (2 )  i n f o r m a t i o n  was confusing, ( 3 )  a r e l a t e d  d e s i r e  t o  
a v o i d  t h e  danger, and ( 4 )  a v o i d i n g  t h e  con fus ion  o f  f o rced  eva- 
cua t  ion. 

Reasons f o r  n o t  evacuat ing  i nc luded  i n a b i l i t y  t o  leave j o b s  and t h e  
l a c k  o f  an evacuat ion  order.  F o r t y - f i v e  pe rcen t  f e l t  whatever hap- 
pened was i n  God's hands and o n e - t h i r d  were concerned about l o o t e r s .  

NRC survey found t w o - t h i r d s  o f  c h i l d r e n  f i v e  and under and 70% o f  
pregnant women departed. Both surveys and personal  i n t e r v i e w s  
found o l d e r  persons l e s s  l i k e l y  t o  have l e f t  because no t  i nc luded  
i n  adv isory .  

Est imates of t h e  number evacuat ing  ranged from 5Q t o  60% w i t h i n  
5 m i l e s  and 33 t o  54% w i t h i n  10 m i l e s ,  depending on t h e  survey used. 

Median da te  o f  r e t u r n  was Wednesday, A p r i l  4, a l though governor 's 
adv i so ry  n o t  l i f t e d  u n t i l  A p r i l  9, and schools were n o t  reopened 
u n t i l  A p r i l  11. 

Flynn, C. B. and 3. A. Chalmers. 1980. The Social and Economic 
E f f e c t s  of t h e  Acc ident  a t  Three Mile Is land.  Tempe, Arizona: Mountain 
Nest  Research, Inc. w i t h  Socia l  Impacts Research, hc. 

The r e p o r t  covers t h e  s o c i a l  and economic e f f e c t s  o f  t h e  acc iden t  a t  
Three M i l e  I s l a n d  d u r i n g  t h e  f i r s t  s i x  months f o l l o w i n g  t h e  acc ident .  
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A v a r i e t y  o f  da ta  sources were u t i l i z e d  i n c l u d i n g  pub l ished documents 
and s t a t i s t i c s ,  household surveys, newspaper f i l e s ,  in te rv iews,  and 
o t h e r  research about t h e  acc ident .  The f i n d i n g s  can be grouped i n t o  
e f f e c t s  on (1) t h e  r e g i o n a l  economy, ( 2 )  i n s t i t u t i o n s ,  and ( 3 )  i n d i -  
v idua ls ,  D i r e c t  scorromic e f f e c t s  d u r i n g  t h e  emergency p e r i o d  f o l l o w i n g  
t h e  acc ident  were i n t e r r u p t e d  l o c a l  p roduc t ion  and reduced local  income 
and employment. Losses were conspicuous d u r i n g  t h e  f i r s t  week of A p r i l  
h u t  subsequent ly very minor.  There Ss no evidence o f  any c o n t i n u i n g  
i n t e r r u p t i o n  a f  a c t i v i t y  because o f  the accident .  However, t h e r e  i s  
cancem w i t h i n  t h e  bus iness comnirrnity about t h e  e f f e c t s  o f  t h e  acc ident  
on t h e  cont inued growth and development o f  t h e  area. H a j a r  i n s t i t u -  
t i o n a l  e f f e c t s  were a s t r a i n  on the emergency preparedness network i n  
t h e  area and an inc reased focus on the i s s u e  sf the TMII p l a n t  by t h e  
l o c a l  populace. 
and increased s t r e s s  d u r i n g  t h e  acc ident  per iod.  For  most people, t h e  
e f f e c t s  o f  the acc ident  were s h o r t - l i v e d ,  b u t  Tor others,  t h e  acc ident  
hias caused a more permanent change i n  t h e  day-to-day a c t i v i t i e s .  

Major  e f f e c t s  on i n d i v i d u a l s  were t h e  evacuat ion i t s e l  F 

Fi n d i  ngs/Comments: 

(1) Evacuat ions cos t  each household about $300. 

(2 )  Evacuat ion d i  sruptecl 1 oca1 businesses bu t  d i d  n o t  produce 1 ong-term 
hardships.  

( 3 )  For most t h e  e f f e c t s  of evacuat ion were s h o r t - l i v e d ;  a small  number 
of  respondents remained stressed, or cont inue t o  f e e l  economic 
e f f e c t s ,  s i x  months; a f t e r  t h e  d i s a s t e r .  

Gant, K. and M. Schweitzer. 1984. " P r o t e c t i v e  Ac t ions  as a Fac tor  i n  
Power Reactor S i t ing , "  ORNL-5941. Oak Ridge, Tennessee: Oak Ridge 
Nat iona l  Laboratory  

T h i s  r e p o r t  examines t h e  r e l a t i o n s h i p  between a power r e a c t o r  s i t e  and 
t h e  ease of implementing p r o t e c t i v e  a c t i o n s  (emergency measures t o  
reduce t h e  r a d i a t i o n  exposure t o  t h e  p u b l i c  i n  t h e  u n l i k e l y  event o f  a 
serious acc ident ) .  L i m i t i n g  pspul a t i o n  d e n s i t y  around a r e a c t o r  lowers 
t h e  number o f  people a t  r i 5 k  b u t  cannot assure t h a t  a l l  p r o t e c t i v e  
a c t i o n s  a r e  possible f o r  t h o s e  who r e s i d e  w a r  t h e  reactor .  Mile  some 
p r o t e c t i v e  measures can always be taken ( i  . e . ,  expedient r e s p i  r a t o r y  
p r o t e c t i o n ,  s h e l t e r i n g ) ,  t h e  a b i l i t y  t o  evacuate t h e  area or f i n d  
adequate s h e l t e r  may depend on t h e  c h a r a c t e r i s t i c s  o f  t h e  area near t h e  
r e a c t o r  s i t e ,  Generic s i t i n g  r e s t r i c t i o n s  designed t o  i d e n t i f y  and 
e l i m i n a t e  these site-specific c o n s t r a i n t s  would be d i f f i c u l t  t o  
formi i l  ate,  The authors suggest i d e n t i f y i n g  p o s s i b l e  impediments t o  
p r o t e c t i v e  a c t i o n s  a t  a propased r e a c t o r  s i t e  and addressing these 
problems i n  t h e  emergency plans. 



F i  n d i  ngsjComments : 

(1) Generic s i t i n g  r e s t r i c t i o n s  designed t o  i d e n t i f y  and e l i m i n a t e  
s i t e - s p e c i f i c  c o n s t r a i n t s  would be d i f f i c u l t  t o  fo rmula te .  

Goldsteen, R, and J. K. Schorr, 1982,, "'The Long-Tern Impact o f  a 
Man-Made D i s a s t e r :  An Examinat ion of a Small Town i n  t h e  Af te rmath  a f  
t h e  Three M i l e  I s l a n d  Nuc lear  Reactor  Accident,"  D i s a s t e r  6(1 ) :  50-59. 

In t h i s  a r t i c l e ,  t h e  long- te rm e f f e c t s  o f  t h e  TMI i n c i d e n t  a re  exp lo red  
r e g a r d i n g  r e s i d e n t s '  pe rcep t ions  o f  v u l n e r a b i l i t y  t o  f u t u r e  nuc lea r  
i n c i d e n t s ,  t h e i r  p h y s i c a l  and mental hea l th ,  and t h e i r  t r u s t  i n  p u b l i c  
o f f i c i a l s .  I n  t h e  sample's repo r ted  behav io r  d u r i n g  t h e  acc iden t  
pe r iod ,  71% evacuated w i t h  85% t r a v e l i n g  t o  p o i n t s  more than 25 m i l e s  
f rom t h e  power p l a n t .  The reasons i n  rank o rde r  were s t a t e d  as 
(1) needing t o  remove t h e  f a m i l y  from danger, ( 2 )  f e a r  o f  t h e  unknow~ and 
( 3 )  be ing  t o l d  t o  l eave  by a u t h o r i t i e s .  From t h e  cons tan t  o r  i n c r e a s i n g  
l e v e l s  o f  s t r e s s  r e p o r t e d  by r e s i d e n t s  i n  t h e  p e r i o d  f o l l o w i n g  t h e  a c c i -  
dent, t h e  au thors  conclude t h a t  e f f e c t s  o f  a t e c h n i c a l  d i s a s t e r  my be 
more endur ing  than  those  from n a t u r a l  d i s a s t e r s .  Appendix i n c l u d e s  t h e  
s i n g l e  measures used t o  determine l e v e l s  o f  a n x i e t y  and t h e  26 i tems 
used t o  measure demoral i z a t  i on. 

Findings/Comments: 

(1) Seventy-one percent  o f  persons i n t e r v i e w e d  r e p o r t e d  evacuat ing  
d u r i n g  t h e  acc iden t  w i t h  85% t r a v e l i n g  t o  p o i n t s  o u t s i d e  t h e  
p l a n t ' s  25 m i l e  rad ius .  

( 2 )  Reported reasons f o r  l e a v i n g  i nc lude :  (1) t h e  need t o  remove f a m i l y  
f rom danger; (2)  t h e  f e a r  of  t h e  unknown; and ( 3 )  be ing  t o l d  t o  
evacuate by a u t h o r i t i e s .  

Houts, P. e t  a l .  1984. "The P r o t e c t i q e  A c t i o n  Dec is ion  Model App l i ed  
t o  Evacuat ion  D u r i n g  t h e  TMI C r i s i s , "  Mass Emergencies Z ( 1 ) :  27-39. 

The au thors  reanalyzed t h e  NRC survey da ta  t o  t e s t  whether t h e  
p r o t e c t i v e  a c t i o n  d e c i s i o n  model p r e d i c t s  evacuat ion  behav io r  a t  TMI. 
The r e s u l t s  suggested t h a t  s e v e r i t y ,  s u s c e p t i b i l i t y ,  and b a r r i e r  cos t  
were as p r e d i c t e d  by t h e  models r e l a t e d  t o  evacuation. 
concludes t h a t  more research  on t h e  r o l e  t h a t  c o n f l i c t i n g  i n f o r m a t i o n  
p l a y s  i n  evacuat ion  d e c i s i o n  i s  needed, 

The s tudy  
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Findings/Comments: 

(1) People who evacuated were more s u s c e p t i b l e  t o  damage w i t h  s u s c e p t i -  
b i l i t y  measured by d is tance,  c h i l d r e n  under s i x  i n  household, and 
pregnant women i n  household, than those who d i d  n o t  evacuate. 

( 2 )  People who evacuated were more upset and th rea tened than those who 
d i d  n o t  evacuate. 

( 3 )  People who stayed because o f  b a r r i e r s  are more s u s c e p t i b l e  and 
upset / th rea tened than those who stayed f o r  o t h e r  reasons except f o r  
c h i  l d r e n  under s i x  o r  pregnant women fami 1 i es where no d i f f e r e n c e s  
were observed. 

H u l l ,  A. P. 1981. "Emergency P lann ing  f o r  What?," Nuclear  News ( A p r i l )  
61-67. 

T h i s  a r t i c l e  reviews t h e  t e c h n i c a l  b a s i s  f o r  emergency p l a n n i n g  a t  
n u c l e a r  power p lan ts .  
n o t  war ran t  t h e  changes i n  emergency p l a n n i n g  r e g u l a t i o n s .  It argues 
that, i t  i s  u n d e s i r a b l e  t o  p lace  an emphasis on p l a n n i n g  f o r  low- 
p r o b a b i l i t y  emergencies r a t h e r  than more l i k e l y  events. 
chal lenges t h e  emphasis p laced on evacuat ion  as a p r o t e c t i v e - a c t i o n  
s t r a t e g y .  Instead,  a r u l e  i s  ca' l led f o r  which i n c o r p o r a t e s  pre-  
e s t a b l i s h e d  responses graded t o  b a t h  p r o b a b i l i t y  and consequences. 

The a u t h o r s '  t h e o r y  i s  t h a t  t h e  PMI acc ident  d i d  

I n  do ing  so i t  

Findings/Comments: Phis  i s  an e d i t o r i a l  a r t i c l e  q u e s t i o n i n g  the need 
f o r  d e t a i l e d  evacuat ion p l a n n i n g  around n u c l e a r  power p lan ts .  

H u l l ,  A. P. 1981. " C r i t i c a l  E v a l u a t i o n  o f  R a d i o l o g i c a l  Measurements 
and o f  t h e  Need f o r  Evacuat ion o f  t h e  Nearby P u b l i c  Dur ing  t h e  Three 
M i l e  I s l a n d  Inc ident , "  Cur ren t  Nuclear  Power p l a n t  Safety- Issues,  
Vol . 2, Vienna: I A E A .  

T h i s  paper analyzes t h e  need f o r  evacuat ion  a t  TMI and concludes t h a t  i t  
was unnecessary. Only under worst-case developments would evacuat ion 
have been necessary and then o n l y  i n  a zone 3.5-5.3 km froin t h e  p l a n t .  
C o n t r o l l e d  v e n t i n g  c o u l d  reduce t h e  p o s s i b i l i t y  of a worst-case 
s i t u a t i o n .  The au thor  concludes by s t a t i n g  t h a t  evacuat ion i s  no t  t h e  
only p r o t e c t i v e  a c t i o n  s t r a t e g y  and c a l l s  f o r  a broader based approach 
t o  emergency management. 
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F i  n d i  ngs/Comments : 

( 1 )  

(2 )  R a d i o l o g i c a l  p lann ing  emphasizes evacuat ion i n  an uneven way. 

Evacuat ion a t  TMI was unnecessary., 

Jaske, R. T. 1983. “Emergency Preparedness: S ta tus  and Outlook,‘* 
Nuclear  Sa fe ty  24( 1): 1-11. 

T h i s  paper rev iews t h e  o r i g i n s  and development o f  FEMA’s r a d i o l o g i c a l  
emergency preparedness program s ince  t h e  p r e s i d e n t i a l  d i r e c t i v e  c r e a t i n g  
t h a t  agency. Gener ic problems from exe rc i ses  and more general  p lann ing  
issues  a r e  discussed. Issues i n c l u d e  acc ident  source te rn ,  u n i f o r m i t y  
and s t a n d a r d i z a t i o n  o f  p lan /exe rc i se  eva lua t i on ,  e x e r c i s e  frequency, 
pub1 i c  educat ion,  e v a l u a t i o n  o f  a l e r t / n o t i f i c a t i o n  systems, and r o l e  of 
t h e  f e d e r a l  agencies. The paper concludes t h a t  d e s p i t e  weaknesses 
r a d i o l o g i c a l  emergency p lann ing  has improved g r e a t l y  s ince  1979 and i t s  
i n t e g r a t i o n  i n t o  an i n t e g r a t e d  management system w i l l  f u r t h e r  improve 
p lanning.  

f i  n d i  ngs/Comments: 

(1) 

(2 )  

Radi ol og i  c a l  p l  anni  ng has improved evacuat ion  pl anni  ng i n  general .  

Warning and p u b l i c  educat ion  pose problems f o r  e f f e c t i v e  eva- 
cuat ions.  

Johnson, J. 1984. “P lann ing  f o r  Spontaneous Evacuat ion Dur ing  a 
R a d i o l o g i c a l  Emergency,” Nuclear  Sa fe ty  25(2): 186-193. 

T h i s  j o u r n a l  a r t i c l e  s t a t e s  t h a t  FEMA igno res  t h e  problem o f  spontaneous 
evacuat ion  i n  a nuc lea r  power p l a n t  emergency. 
Long I s land ,  N.Y., it i s  es t imated  t h a t  people w i l l  evacuate up t o  
25 m i l e s  away. On an average, i t  i s  est imated t h a t  39% o f  Long I s l a n d  
w i l l  leave. 

Based on a survey i n  

F i  nd i  ngs/Comments: 

(1) 

(2) 

Evacuat ion w i l l  d e c l i n e  w i t h  d i s t a n c e  and d i r e c t i o n  from t h e  p lan t .  

FEMA should r e v i s e  p l  anning guide1 i n e s  t o  r e f 1  e c t  spontaneous 
evacuat ion.  
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Johnson, J .  and D. Z i e g l e r .  1984. " D i s t i n g u i s h i n g  Human Responses t o  
Radi ol og? cal Emergencies , ' I  Economic Geography 59 :  386-402. 

T h i s  j o u r n a l  a r t i c l e  r e p o r t s  t h e  r e s u l t  o f  a d i s c r i m i n a t e  a n a l y s i s  o f  f a c -  
t o r s  r e l a t e d  t o  behav io ra l  i n t e n t s  t o  evacuate i n  a h y p o t h e t i c a l  n u c l e a r  
power p l a n t  emergency. Using da ta  c o l l e c t e d  by Soc ia l  Data Ana lys is  on 
Long I s l a n d  regard ing  Shoreham Nuclear  Power P lan t ,  t h e  authors d i v i d e d  
t h e i  r sample i n t o  t h r e e  cons t ruc ted  groups: (1) responses c o n s i s t e n t  
w i t h  scenar io  advice,  ( 2 )  responses t h a t  i n d i c a t e  t a k i n g  a p r o t e c t i v e  
a c t i o n  when n o t  advised, and ( 3 )  responses t h a t  i n d i c a t e  n o t  t a k i n g  pro-  
t e c t i v e  a c t i o n  when advised. Using a step-wise d i s c r i n i i n a t e  ana lys is ,  a 
l i s t  o f  1 6  v a r i a b l e s  were used t o  d i f f e r e n t i a t e  t h e  t h r e e  groups. 
second a n a l y s i s  pias p e r f o r w d  u s i n g  f o u r  var iab les ,  Resu l ts  sho 
t h e  model i s  a f a i r  p r e d i c t i o n  o f  who w i l l  f o l l o w  orders  (72% c o r r e c t l y  
c l a s s i f i e d ) ,  who w i l l  go beyond recommendations (77%) h u t  n o t  of who 
w i l l  n o t  take a c t i o n  (1%) when t h e  v a r i a b l e s  o f  perce ived d is tance,  
d i r e c t i o n ,  nuc lear  r i s k  and age are  used i n  t h e  d i s c r i m i n a n t  func t ion .  

A 

F i  ndi  ngs/Comments: 

(1) People who expressed evacuat ion and s h e l t e r i n g  i n t e n t s  s i m i l a r  t o  
recommended a c t i o n s  and evacuate a r e  younger and concerned w i t h  
nuc l  ear  r i s k .  

(2 )  People who i n t e n d  t o  go beyond t h e  recommended a c t i o n  and evacuate 
a r e  midd le  aged, perce ive  g r e a t e r  dangers and l i v e  f a r t h e r  a 

( 3 )  Peaple who i n t e n d  n o t  t o  t a k e  p r o t e c t i v e  a c t i o n s  t h a t  a r e  recam- 
mended a r e  o l d e r ,  perce ive  n u c l e a r  power t o  be l e s s  dangerous, and 
1 i v e  c l o s e r  t o  t h e  p l a n t .  

L i n d e l l ,  M., P. M o e l l e r  and M. Renner, 1984. " O f f - S i t e  Response 
Cons idera t ions  f o r  A p p r o p r i a t e  P r o t e c t i v e  Actions," I Transact ians of t h e  
Arrieri can Nucl ear  Soci e t 2  46: 322-323. 

Th is  paper reviews a p r o j e c t  t o  develop d e c i s i o n - a i d s  t o  i n t e g r a t e  o f f -  
s i t e  response c o n s i d e r a t i o n s  i n t o  evacuat ion dec is ians.  
a t tempts  t o  i n c o r p o r a t e  response t i m e  and evacuat ion  t i m e  parameters 
i n t o  t h e  d e c i s i o n  process. E x p l i c i t  c o n s i d e r a t i o n  i s  g iven  t o  s i z e  and 
d i s t r i b u t i o n  o f  popu la t ion ,  seasonal f a c t o r s ,  evacuat ion processesB 
roadway c o n s t r a i n t s ,  and d i u r n a l  v a r i a t i o n  i n  human a c t i v i t i e s .  

Findings/Camments: 
guidance f o r  evacuat ion dec is ions .  

The approach 

T h i s  descr ibes  a p r o j e c t  t o  e s t a b l i s h  p l a n n i n g  
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Lindell, Fa. and 13.  Perry. 1983. “Nuclear Power P l a n t  Emergency 
Warning: How Mould t h e  P u b l i c  Responds” Nuc lear  News (February ) :  49-57. 

Th is  a r t i c l e  reviews t e i s s u e  o f  p r e d i c t i n g  response t o  a f u t u r e  a c c i -  
dent  a t  a nuc lea r  power p l a n t ,  The body of t h e  a r t i c l e  descr ibes  a f l ow  
model of human response t o  an emergency and d iscusses  t h e  r e l a t i o n s h i p  
between nuc lea r  power a t t i t u d e s  and behavior. The paper concludes t h a t  
i n  t h e  absence of c l e a r  and c r e d i b l e  i n f o r m a t i o n  t h a t  people w i l l  9a”kely 
evacuate rega rd less  o f  what i s  recommended. 

(1) 

(2 )  

People w i l l  evacuate i n  a r a d i o l o g i c a l  emergency un less  a c r e d i b l e  
warning source j s  used. 

A $ 9  ow deve lop ing  acc iden t  p resents  fewer prob7ems for  s ~ ~ n t a n e o u s  
evacuat ion  than a r a p i d  one, 

Moel le r ,  PI., T, Urbanik and A. Desrosiers. 1982, CLEAR: 
T r a n s p o r t a t i o n  Network Model f o r  C a l c u l a t i o n  o f  Evacuat ion Time Estimates, 
~ ~ ~ E ~ ~ ~ R - 2 5 ~ 4 ~  Washington, D.C.: U.S. Quclear ~ e ~ ~ ? a ~ ~ r ~  Commission. 

Th is  paper descr ibes  t h e  methodology and a p p l i c a t i o n  o f  t h e  computer 
model CLEAR ( C a l c u l a t e s  l o  i c a l  Evacuat ion And Response) which es t imates  
t h e  t i m e  r e q u i r e d  f o r  a s p  c i f i c  populat- ion d e n s i t y  and d i s t r i b u t i o n  t a  
evacuate an area u s i n g  a s p e c i f i c  t r a n s p o r t a t i o n  network. The CLEAR 
model s imu la tes  v e h i c l e  depar tu re  and movement on a t r a n s p o r t a t i o n  
network accord ing  t o  t h e  c o n d i t i o n s  and consequences o f  t r a f f i c  flow. 
These 7”nclude h a n d l i n g  veh ic les  a t  i n t e r s e c t i n g  road segments, caleu- 
l a t i n g  t h e  v e l o c i t y  o f  t r a v e l  on a road segment as a f u n c t i o n  o f  i t s  
v e h i c l e  dens i t y ,  and account ing  fo r  t h e  de lay  of veh ic les  in t r a f f i c  
queues. The program a l s o  models t h e  d i s t r i b u t i o n  o f  t imes r e q u i r e d  by 
i n d i v i d u a l s  t o  prepare f o r  an evacuation, I n  order t o  t e s t  i t s  accurac 
t h e  CLEAR model was used t o  es t ima te  evacuat ion  t imes f o r  t h e  emergency 

zone  surround^^^ t e Beaver V a l l e y  Nuclear Power P lan t .  

p r e v i o u s l y  been prepared by t h e  l i censee,  Duquesne L igh t ,  as well as by 
t h e  Federal  Emergency Management Agency and t h e  Pennsyf vani  a Emergency 
Management Agency, 
p a r i s o n  o f  t h e  es t imates  based on t h e  CLEAR model and those obta ined by 
Duquesne L i g h t .  However, t h e  CLEAR madel r e s u l t s  compared f a v o r a b l y  
w i t h  t h e  es t imates  prepared by t h e  o t h e r  two agencies, 

The 
a l l e y  s i t e  was sele t e d  because evacuat ion  t ime  es t imates  had 

A lack o f  documentation prevented a d e t a i l e d  com- 

Findings/Comments: This  i s  a d e s c r i p t i o n  of an evacuatiota t ime  estima- 
t i o n  model and i t s  a p p l i c a t i o n .  
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Olds, F. C. 1981. ""Emergency Planning f a r  Nuclear Power Plants,"  
Power Engineer ing (August)  48-56, 

T h i s  paper reviews t h e  r e q u i  remewts f o r  nuc lear  power p l  a n t  emergency 
p l  anni  ng fol  1 o i n g  t h e  TMI acc ident  and presents  a d e t a i l e d  h i s t o r y  o f  
how those requirements have involved.  The bas ic  premise o f  t h e  paper i s  
t h a t  t h e r e  i s  no t e c h n i c a l  b a s i s  f o r  t h e  past-TMI r e g u l a t i o n s  because an 
acc ident  w i l l  have n e g l i g i b l e  consequences. I n  conclus ion,  t h e  au thor  
c a l l  s f o r  more stream1 i ned and 1 ess romp1 ex emergency management systems. 

F i  n d i  ngs/Comrnents: 

(1) Too much emphasis and d e t a i l  a r e  g iven t o  evacuat ion p lann ing  f o r  
an acc ident .  

S h e f f i ,  Y. ,  H. Mahmarsani, and W e  Powell. 1982. " A  Transpor ta t ion  
Network Evacuat ion Model ,I' T r a n s p o r t a t i o n  Research 16(  3) : 209-218. 

T h i s  paper descr ibes a computer model, NETVACI, f o r  s i m u l a t i n g  t r a f f i c  
p a t t e r n s  d u r i n g  e ergewcy evacuat ion o f  areas surrounding a nuc lear  power 
p l a n t .  NETVACI  i s  a f i x e d  t i m e  m a c r o - t r a f f i c  s i m u l a t i o n  m ~ d e l ,  u s i n g  
e s t a b l  i shed t r a f f i c  f l  ow model s and re1 a t i o n s h i  ps t o  simaal a t e  t h e  fl o 
v e h i c l e s  through a network. S e n s i t i v e  t o  network 'typology, i n t e r s e c t i o n  

p l  ementat i o n  of  var ious  management s t r a t e g i e s ,  
on t o t a l  network c learance t ime. The paper 

i n c l u d e s  a c r i t i c a l  rev iew o f  o t h e r  approaches used i n  s i m u l a t i n g  eva- 
c u a t i o n s  and e s t i m a t i n g  c learance t imes, a d e s c r i p t i o n  o f  t h e  s t r u c t u r e  
and l o g i c  as w e l l  as t h e  assumptions used i n  t h e  NETVAGI and some com- 
p u t a t i o n a l  experience. The authors note t h e  model w i t h  minor modi f i c a -  
t i o n s  nay he a p p l i e d  t o  t e s t  o t h e r  management schemes f o r  s i m u l a t i n g  
evacuat ion p lans  whether f o r  n a t u r a l  o r  man-made hazards or f o r  regula-  
t o r y  and 1 i censi  ng purposes. 

F i  ndings/Comments: 

This  paper p rov ides  a d e s c r i p t i o n  o f  a computer s i m u l a t i o n  model, 
NETVACT, used f o r  s i m u l a t i n g  t r a f f i c  flows d u r i n g  a emergency evacuat ion 
o f  areas surrounding a n u c l e a r  power s i t e ,  
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Sorensen, J. and B e  Richardson. 1984, "Risk and U n c e r t a i n t y  as 
Determinants  of Human Response i n  Emergencies: 
Reexamined," i n  Proceedings o f  t h e  S o c i e t y  f o r  R isk  Ana lys is  Annual 
Meeting, K n o x v i l l e ,  Tennessee. 

Evacuat ion a t  TMI  

Research on evacuat ion  d u r i n g  t h e  accident. a t  Three M i l e  I s l a n d  Nuclear  
Power P l a n t  has n o t  sought t o  e x p l a i n  t h e  causes of behavior  and has 
l i m i t e d  g e n e r a l i t y  due t o  inadequate research designs. A causal  model 
o f  t he  human impacts of techno lo  i c a l  d i s a s t e r  i s  developed t o  e x p l a i n  
evacuat ion  behavior.  Using a p r o b a b i l i t y  sample s f  approx imate ly  1500 
f a m i l i e s  i n  t h e  TMI v i c i n i t y  (NRC Telephone S i~rvey) ,  an e m p i r i c a l  f e r -  
m u l a t i o n  o f  t h e  model i s  t e s t e d  u s i n g  p a t h  ana lys is .  Resu l ts  demon- 
s t r a t e  seven c o n s t r u c t s  t h a t  are s i g n i f i c a n t  -in e x p l a i n i n g  evacuat ion:  
s e n s i t i v i t y  towards r i s k ,  concern over  o t h e r  r i s k s ,  in fo rmat ion ,  
demographic c h a r a c t e r i s t i c s ,  soc ia l  t i e s ,  a t t i t u d e s  toward r i s k  and r i s k  
managers, and perce ived r i s k .  Furthermore t h e  research shows t h a t  
d i s t a n c e  from t h e  p l a n t  i s  n o t  o n l y  s t r o n g l y  assoc ia ted  w i t h  evacuat ion 
b u t  has sys temat ic  i n d i r e c t  e f f e c t s  through other causes o f  evacuat ion.  

(1) Response t o  TMI acc ident  i s  s i m i l a r  t o  response t o  n a t u r a ?  
d i s as t e r s  a 

(29 We-acc ident  a t t i t u d e s  d i d  no t  d i  rec ta  
b u t  were r e l a t e d  t o  e l e v a t e d  l e v e l s  of perce ived t h r e a t .  

a f f e c t  evacuat i  on dec i 5 -i ons 

( 3 )  Perceived t h r e a t  and d i s t a n c e  were s t r o n g  i n f l u e n c e s  on evacuat ion 
behavior.  

Sorensen, J ,  1984, "Puuhl l'c Conf idence i n  Loca l  anagement d f f i c i a l s :  
O r g a n i z a t i o n a l  C r e d i b i l i t y  and Emergency Rehavior," Proceedings of  a 
Conference on Evacuat ion R i s k s  i n  Nuclear  Power P l a n t  Emergencies. Penn 
S t a t e  U n i v e r s i t y .  

Th i  s paper d i  scusses t h e  e f f e c t  of o rgan i  F a t  i m a l  c r e d i  b i  1 i ty on 
evacuat ion  behav io r  by r e v i e w i n g  research on a t t i t u d e  change and 
response t o  emergency warnings. I t  i s  c o ~ c l u d e d  t h a t  a t t i t u d e s  will n o t  
l i k e l y  i n f l u e n c e  behav io r  i n c l u d i n g  those concern ing o r g a n i z a t i o n a l  
c r e d i b i l i t y .  I n  emergencies, many f a c t o r s  w i l l  i n f l u e n c e  warning 
b e l i e f .  Even i f  o r g a n i z a t i o n s  l a c k  p u b l i c  conf idence, steps can be 
taken t o  maximi ze pub1 i c  compl i ance w i t h  evacuat ion recammendati ons. 

Findings/Comments: 

(1) Evacuat ion p l a n n i n g  shou ld  assume an i n f o r m a t i o n a l  warn ing source 
w i t h  low c r e d i b i l i t y ,  
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(2) People pe rce i ve  the  c r e d i b i l i t y  o f  i n d i v i d u a l s  t o  be d i f f e r e n t  than 
thhei r or -gan iza t ions .  

Sorensen, J. 1984. "Eva1 u a t i n g  the E f f e c t i v e n e s s  o f  N a m i n g  Systenis 
f o r  Nuclear  Plower P l a n t  Erwssencies: C r i t e r i a  and Rppl i c a t i o n , "  
pp. 259-277 i n  M. P a s q u a l e t t i  and K. Pi jawka (edis.1 'Nuclear power: 
Assessing and Managing I Hazardotis __ Technologies. -..- Boulder:  M e s t v i  ek 
Pres 5 .  

T h i s  paper reviews r e g u l a t o r y  r e q u i  rements f o r  warning systems and ewa- 
c u a t i o n  around n u c l e a r  power p l a n t s .  
bdsed an s o c i  a1 s c i  enee research i s  proposed. 
system around t h e  Ft .  S t .  V r a i n  p l a n t  i s  reviewed u s i n g  t h e  c r i t e r i a .  
The paper concludes w i t h  a d iscuss ion  o f  evacuat ion p lann ing  i n  l i g h t  o f  
TMI. 

An a l t e r n a t i v e  s e t  o f  c r i t e r i a  
The warn i  ng/response 

Fi ncli ngs/Coiiiments: 

(1) No major  f laws were found i n  t h e  warn ing system a t  F t .  S t .  Vra in  
Nuclear  Power S t a t i o n .  

(7) The F t .  St., V ra in  warning response system can be improved w i t h  
1 i t t l e  investment o f  money by i n c o r p o r a t i n g  s o c i a l  sc ience know1 
edge i n t o  i t s  d e s i g n  and implementat ion.  

S t a l l  i ngs A .  1984. ' 'Evacuation Behavior a t  Three M i  1 P I s 1  and," 
I n t e r n a t i o n a l  Journal o f  ..._. Mass E m e r c p c i e s  I ..C--...-̂ -__---------C--__lllll and D i s a s t e r s  2: 11-26. 

T h i s  rev iew a r t i c l e  addresses t h e  i s s u e  o f  whether Evacuat ion behavior  
a t  TMI was a unique process, o r  r a t h e r  whether i t  conformed t o  the p a t -  
t e r n s  found i n  o t h e r  emergencies. The TMI  evacuat ion i s  analyzed as t o  
the  t i m i n g  and scope o f  evacuat ion ,  soc ia l  aspects of  t h e  evacuat ion and 
warning response. 
evacuat ion d i d  n o t  d i f f e r  s i g n i f i c a n t l y  from t h a t  t a k i n g  p lace  i n  
n a t u r a l  d i s a s t e r s .  

_I- 

On a i  1 three grounds, the study concludes t h a t  TM1 

F i  n d i  ngslcomrnents : 

(1) Evacuat ion behavior  a t  TMI  was n o t  w-~ique, conforsnii ig t o  pa.l;terns 
e x h i b i t e d  i n  o t h e r  emergencies, 

( 2 )  No s p e c i a l  plans ar p o l i c i e s  shou ld  be develsp@d f o r  n u c l e a r  power 
p l a n t  evacuat ions based on uwlque pub1 i c  response, 
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( 3 )  S i t u a t i o n s  l i k e  TMI p l a c e  added burdens on p u b l i c  o f f i c i a l s  because 
t h e y  are  faced w i t h  c o n f l i c t i n g  i n f o r m a t i o n  and u n c e r t a i n t y  about 
an “ordered”  evacuat ion.  

~ 

S u l l i v a n ,  3. D. and R .  L. S u l l i v a n .  1985. “ A  F e a s i b i l i t y  Study f o r  
S i m u l a t i n g  Nuclear  Power P l a n t  Urban Evacuat ion P?ans,” pp. 61-65 i n  
Emergency Planning, Vol. 15, No, 1, Joh? C a r r o l l  (ed.). La. J o l l a ,  CA: 
S o c i e t y  f o r  Computer S imulat ion.  

T h i s  paper descr ibes  a p l a n  f o r  c a r r y i n g  ou t  a f e a s i b i l i t y  study f o r  
deve lop ing  and implement ing t h e  software necessary t o  evaluate,  v i a  
s i m u l a t i o n ,  evacuat ion  p lans  f o r  nuc lea? power p l a n t  acc idents  f o r  urban 
areas. 
i n t e g r a t e  t h e  a n a l y s i s  process o f  r i s k  assessment. 
o b j e c t i v e s  i s  l i s t e d  t h e  i n t e g r a t i o n  o f  t h e  evacuat ion  p l a n  s i m u l a t i o n  
and t h e  e v a l u a t i o n  i n t o  t h e  model. 

The s tudy  proposes t o  develop a computer s i m u l a t i o n  so f tware  t o  
Among t h e  t e c h n i c a l  

Findings/Comments: T h i s  paper proposes a f e a s i b i l i t y  s tudy y e t  unfunded 
t o  c o o r d i n a t e  t h e  computer so f tware  f o r  s i m u l a t i n g  evacuat ion p lans fo r  
n u c l e a r  power p l a n t s  i n  urban areas. 

Tawi 1 ,  ,I. e t  a1 . 
Accidents,  NUREG/CR-3566. Washington, U.C.: U.S, Nuclear  Regulatory  
Commission. 

1984. “Socioeconomi c Consequences o f  Nucl e a r  Reactor 

Th is  r e p o r t  i d e n t i f i e s  and c h a r a c t e r i z e s  t h e  o f f - s i t e  socioeconomic 
consequences t h a t  would l i k e l y  resu? t from a severe r a d i o l o g i c a l  
a c c i d e n t  a t  a n u c l e a r  power p l a n t .  Economic, heal th ,  s o c i a l l p s y c h o l o -  
g i c a l  and i n s t i t u t i o n a l  impacts a r e  addressed. These impacts a r e  iden-  
t i f i e d  f o r  each o f  severa l  phases of a r e a c t o r  acc ident- - f rom t h e  
warn ing and evacuat ion  phase through t h e  p o s t - r e s e t t l e m e n t  phase. The 
r e l a t i v e  impor tance of t h e  impact d u r i n g  each acc ident  phase and t h e  
degree t o  which t h e  impact can be p r e d i c t e d  a r e  i n d i c a t e d .  
o v e r v i  ew of expected evacuat ion behav io r  i s  provided. The r e p o r t  a1 so 
examines t h e  c u r r e n t l y  used methods f o r  assess ing n u c l e a r  r e a c t o r  acc i  .. 
dents, i n c l u d i n g  development o f  acc ident  scenar ios and t h e  e s t i m a t i n g  o f  
socioeconomic acc ident  consequences w i t h  var ious  models, A f i n a l  c r i t i -  
c a l  e v a l u a t i o n  i s  made regard ing  t h e  use of impact analyses i n  e s t i -  
mat ing  t h e  c o n t r i b u t i o n  o f  socioeconomic consequences t o  nuc lear  
r e a c t o r  a c c i d e n t  r i s k .  

A b r i e f  

Findings/Comments: T h i s  i s  a rev iew document w i t h  no e m p i r i c a l  f i n d i n g s .  
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Urbanik ,  T. 1981. "Ar i  Analysis o f  Evacuat ion Times Est imates Around 52 
Nuclear  Power P l a n t  S i tes, "  NUREG/CR-:i356, Vols. 1 and 2.  Washington, 
f1.C.: U.S. Nuclear  Regu la to ry  Commissicn. 

T h i s  r e p o r t  summarizes evacuat ion t ime  es t imates  froin 49 nuc lea r  power 
p l a n t  s i t e s  as o f  November 29, 1979.  
eva lua ted  on 11 s p e c i f i c  c r i t e r j a  i n c l u d i n g  assumptions and methodology, 
t r a f f i c  demand parameters, t r a f f i c  r o u t i n g  and ana lys i s .  Var ious sum- 
maries are  made i n  t h e  contex t  o f  p o p u l a t i o n  d e n s i t i e s ,  weather con- 
d i t i o n s ,  warning t ime,  response t ime  and c o n f i r m a t i o n  t ime. 

The es t imates  f o r  each s i t e  are 

F i  n d i  ngs/Comments: 

(1) A v a r i e t y  o f  approaches and methods were used t o  est-imaie times. 

( 2 )  F u r t h e r  re f inement  o f  a n a l y s i s  techniques i s  needed t o  produce 
c o n s i s t e n t  r e s u l t s  and t o  a s c e r t a i n  l i m i t i n g  fac to rs .  

USGAO (U.S. General Account ing O f f i c e ) .  1984, "Fu r the r  A c t i o n  Needed 
t o  Improve Emergency Preparedness Around Nucl e a r  Pswer PI an ts  ,I' 
GAO/RCEO-84-43, Washington, D.C.: Goversninent P r i n t i n g  O f f i c e .  

Th is  r e p o r t  assesses the adequacy o f  f ede ra l  s t a t e  and l o c a l  o f f - s i t e  
emergency p lann ing  f o r  nuc lea r  power p l a n t  acc idents .  It i s  a syn thes is  
o f  a discr iss inr i  h e l d  w i t h  e!neryency plannei.5 a t  those governmefital l e v e l s  
as w e l l  as u t i l i t i e s ,  s c i e n t i s t s ,  arid i n t e r e s t  groups, The r e p ~ r t  
s t a t e s  t h a t  cons ide rab le  progress i n  o f f - s i t e  preparedness has been made 
s i n c e  TMI, however, f u r t h e r  improvements can be made i n  severa l  wsys. 

F i  nd i  ngs/Corniiients : 

(1) Improvements i n  exerc ises  t o  t e s t  p l a n s  can be made by e s t a b l i s h i n g  
m i  riimunr requ i  rernents 
t r a c k i  ng system on defi c i  enc i  es 

broadening t h e i  r scope and es tab l  i shi ng a 

( 3 )  Bet te r  f e d e r a l  p lann ing  guidance i s  needed. 

( 3 )  Federa l  response p lans  need improvement. 
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USFEYA (U. 5 .  Federal  Emergency Management Agency). 1984, "Appl i c a t i o n  
o f  t h e  I-DYNEV System," FEMA-REP-8, Washington, 0.C.: FEMA. 

This  r e p o r t  descr ibes  t h e  I-OYnZEV s o f t w a r e  system f o r  e s t i m a t i n g  
evacuat ion  t imes around nuc lear  power p l a n t s  and demonstrates i t s  use a t  
f i v e  l o c a t i o n s .  These l o c a t i o n s  a r e  M i l l s t o n e ,  Catawba, TM19 Oyster 
Creek and Davis Beese. 
170,000. ?he r e p o r t  breaks down the  process i n t o  d e f i n i t i o n  of da ta  
needs deve? oping t h e  t r a n s p o r t  netHork conf iqur> :  Zion s p e c i f y i n g  the 
t r a f f i c  demand, cod ing  t h e  i n p u t  data, and s e t L i n g  up h a s i c  analyses, 
s e n s i t i v i t y  s tud ies ,  and s p e c i a l  c o n d i t i o n  analyses. Special  
c o n s i d e r a t i o n s  a r e  g i v e n  t o  e s t i m a t i n g  t r i p  generat ion,  d i s t r i b u t i o n ,  
and assignment and t r a f f i c  c o n t r o l ,  'The r e p o r t  presents  d e t a i l e d  
d e s c r i p t i o n s  o f  each case study and i t s  r e s u l t s ,  

Populat ions a t  these s i t e s  range from 17,000 t o  

Findings/Comments: T h i s  i s  a d e s c r i p t i o n  o f  a model t o  es t imate  eva- 
c u a t i o n  t imes i n  a nuc lear  power p l a n t  acc ident .  

!.!*Se Nuc lear  Regul a t o r y  Commission and U.S. Environmental P r o t e c t i o n  
Agency. 1978. 
Government R a d i o l o g i c a l  Emergency Response P?ms i n  Support o f  L i g h t  
Water N u c l e a r  Power P1 a n t s s "  NUREG-0396, EPC, 52011-78-016, Washington, 
D.C,: ~ ~ ~ e r n ~ ~ n ~  Printing O f f i c e ,  

""Panning Bas is  f o r  thie k v e l o p m e n t  o f  S ta te  and Local  

T h i s  r e p o r t  suggests a p lann ing  h a s i s  f o r  s t a t e  and l o c a l  government 
emergency o r g a n i z a t i o n s  t o  determine the scope o f  pl anning e f f o r t s  For 
n u c l e a r  power p l a n t s .  The Task Force determined t h a t  a s p e c i f i c  s i n g l e  
a c c i d e n t  could  n o t  be i d e n t i f i e d  as t h e  p l a n n i n g  bas i s ,  Instead,  t h e  
Task Force recommended e s t a b l i s h i n g  t w ~  gener ic  Emergency Planning Zones 
(EPZs)  around l i g h t - w a t e r  nuc lear  power p l a n t s .  The i n n e r  zone o f  about 
10 m i l e s  would be e s t a b l i s h e d  f o r  the plume ~txposure pathways and an 
o u t e r  zone o f  about 50 m i l e s  would he i s t a b l  i shed for t h e  i n g e s t i o n  
exposure pathways. %he p r e c i s e  s i z e  and shape o f  t h e  EPZs would be 
based on t h e  judgement o f  the emergency p lanner  a f t e r  c o n s i d e r i n g  local 
c o n d i t i o n s  The Task Force concl  uded t h a t  p l  anning f o r  predetermined 
p r o t e c t i v e  a c t i o n s ,  such as s h e l t e r i n g  i n  the  plume exposure zone, i s  
warranted w i t h i n  these zones i n  t h e  event  of a ser ious  acc ident  a t  a 
power p l a n t ,  The Task Force a l s o  recormended t ime frames and 
r a d i o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  acc idents  f o r  iise i n  de termin ing  t h e  
a p p r o p r i a t e  emergency a c t i o n s  which could be taken t o  seduce t h e  
a c c i d e n t  consequences. The Task Force concluded t h a t  I f  t h e  b a s i c  
p7 anning elements i n  e x i s t i n g  emergencj' p l a n n i n g  guidance documents a r e  
a4 ready b e i n g  considered, t h e  establ ishrnent o f  EPZs should  not  r e s u l t  i n  
1 arge increases i n  s t a t e  and l o c a l  government emergency p l a n n i n g  and 
preparedness c o s t s  
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Findings/Comments: 

(1) The area l  d e f i n i t i o n  o f  an EPZ should be based on judgements o f  t h e  
emergency p lanner  based on l o c a l  c o n d i t i o n s  and geography. 

(2 )  Two re fe rence zones a r e  t h e  10 m i l e s  r a d i u s  evacuat ion zone f o r  
exposure and 50 m i l e s  f o r  i n g e s t i o n .  

Walsh. S. e t  a l .  1983. " A p p l i c a t i o n s  o f  PoDulat ion P r o j e c t i o n s  and 
Remate Sensing f o r  Nuclear  Power P l a n t  Licensing,"  The S i e i a l  Science 
Journal  20: 89-102. 

T h i s  paper descr ibes  the use of a e r i a l  photographs and l a n d s a t  images i n  
develop ing p o p u l a t i o n  p r o j e c t i o n s  f o r  use i n  n u c l e a r  power p l a n t  
l i c e n s i n g s ,  i n c l u d i n g  evacua t ion  t i m e  est imates.  The procedures f o r  
e s t i m a t i n g  p o p u l a t i o n  f o r  i n c o r p o r a t i o n  i n t o  a geographic i n f o r m a t i o n  
system a r e  descr ibed. A model t o  c a l c u l a t e  evacuat ion t imes i s  
discussed. Using t h e  p o p u l a t i o n  e s t i  a t e s ,  evacuat ion t imes a r e  e s t l -  
mated f o r  a p l a n t  o u t s i d e  o f  Tulsa, Oklahoma. 

Findings/Comrnents: 
p o p u l a t i o n  a t  risk f o r  evacuat ion p lanning.  

T h i s  a r t i c l e  descr ibes  one approach t o  c a l c u l a t i n g  

Z i e g l e r ,  D., S. Rrunn and J. Johnson. 1981. "Evacuat ion from a Nuclear 
Technologica l  Disaster , "  - Geographical Revi PW 71: 472, 

T h i s  paper p resents  the  r e s u l t s  o f  t h e  Michigan S t a t e  survey on t h e  TMI 
acc ident  (see Bunn e t  a l . ) .  Resu l ts  a r e  based on a mail-out quest ion-  
n a i r e  r e t u r n e d  by 150 persons ou t  o f  t h e  sample sf 300. 
a l i s t i n g  o f  reasons f o r  evacuat ing o r  s tay ing,  a d e s c r i p t i o n  o f  t h e  
t i m i n g  and s p a t i a l  p a t t e r n  o f  evacuat ion,  evacuat ion d e s t i n a t i o n s ,  and 
evacuat ion dura t ion .  The paper concl  udes w i  t h  a hypothet  i cal model o f  
evacuat ion behavior.  

F ind ings  i n c l u d e  

F i  n d i  ngs/Comments: 

(1) People who evacuated d i d  so because they were concerned about 
s a f e t y  (91%) and/or they  heard c o n f l i c t i n g  i n f o r m a t i o n  (48%). 

(2 )  People who stayed d i d  so because no evacuat ion o r d e r  was g iven 
(62%), they  heard c o n f l i c t i n g  i n f o r m a t i o n  (42%), o r  they  had no 
reason t o  evacuate (31%).  



( 3 )  

(4) 

Fewer people evacuated a5 d i s t a n c e  from the p i a n t  increased. 

The median d i s t a n c e  t r a v e l e d  was 85 miles, 

o one used o f f i c i a l  s h e l t e r s .  

(6) People evacuated l o n g e r  d is tances  as d i s t a n c e  from t h e  p l a n t  
increased. 

( 7 )  People evacuated f o r  s h o r t e r  t i m e  oer iods as d i s t a n c e  from t h e  p l a n t  
increased. 

Zieg'Per, D. and J. Johnson. 1984. "Evacuat ion Behavior i n  Response t o  
u c l e a r  Power P I  a n t  Accidents," Profess ional  Geographer 36: 207-215. 

T h i s  j o u r n a l  a r t i c l e  descr ibes  t h e  i n t e n t i o n  t o  evacuate if an acc ident  
occur red  a t  t h e  Shoreham Nuclear  Power P l a n t  on Long I s land,  N.Y. Data 
was c o l l e c t e d  f rom 2,595 respondents l i v i n g  w i t h i n  50 miles o f  t h e  
uncompleted reac tor ,  u s i n g  random-dialed te lephone survey, D e t a i l s  o f  
t h e  d a t a  s e t  a re  n o t  p rov ided b u t  a v a i l a b l e  elsewhere. 

e r e  g iven t h r e e  h y p o t h e t i c a l  scenar ios i n d i c a t i v e  o f  d i f -  
f e r i n g  p r o t e c t i v e  a c t i o n  recommendations: 5-mile s h e l t e r i n g ;  5-mile 
s e l e c t i v e  evacuat ion/ lO-mi le  s h e l t e r i n g ,  and l 0 -n r i le  t o t a l  evacuat ion.  
Given t h e  scenar ios,  respondents were asked whether they  would evacuate, 
s h e l t e r ,  or go about business as usual. 

Findings/Comments (Authors )  : 

(1) A h i g h  degree of spontaneous evacuat ion was expressed i n  response 
a' n t e n t  ions.  

(2 )  Behaviora l  i n t e n t i o n s  t o  evacuate on tong I s l a n d  a r e  s i m i l a r  t o  
a c t u a l  evacuat ion r a t e s  a t  THE. 

(3)  People l i v i n g  e a s t  o f  t h e  p l a n t  were l e s s  l i k e l y  t o  say they  would 
evacuate. 

(4) Expressed i n t e n t i o n  t o  evacuate decreased w i t h  d i s t a n c e  from t h e  
p l  ant. 
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A d d i t i o n a l  i n f o r m a t i o n  on evacuat ion pl anning f o r  nuclear power i n c i d e n t s  
i n c l u d i n g  research conducted on t h e  Three M i l e  I s l a n d  (TMI) i n c i d e n t  i s  
found i n  t h e  f o l l o w i n g  which have n o t  been abst racted,  
c i t e d  i n  Q u a s a n t e l l i ,  we a re  r e f e r r i n g  t o  - Evacuat ion ..... . . .. Behavior and 

from t h e  Research L i t e r a t u r e  

Center, Ohio S t a t e  U n i v e r s i t y ,  Coluwbus, Ohio. The Center i s  riow l o c a t e d  
a t  t h e  U n i v e r s i t y  OF Delaware. 

ldhen m a t e r i a l  i s  

o r i  g-T r ia l  1y i ssued through t h e  D i  s a s t e ~  Research 

A l d r i c h ,  D,, R. Blond and R. J o w s .  1978. "A Model o f  F u b l i c  Evacuat ion 
f o r  Atmospheric Rad io log i ca l  Re1 ease," DOE Report SAND-78-0092. 
A1 buquerque, Mew Mexico: Sandi a Nat iona l  L a b o r a t ~ r y .  

A l d r i c h ,  D., b. R i t e h i e  and J. Sprung. 1979. " E f f e c t s  o f  Revised 
Evacuat ion Model on Reactor Safety  Study Acc ident  Canscquences," D O E  
Report SAND-78-0895, A I  huquerque, New Mexico: Sandi a Na t iona l  
Laboratory .  

Johnson, J. and D. Zieglier, 1984. "A S p a t i a l  Ana lys i s  o f  Evacuat ion 
I n t e n t i o n s  a t  t h e  Shoreham Nuclear  Power S t a t i o n "  (pp. 279-301) i n  
M. P a s q u a l e t t i  and K. Pi jawka (eds . ) ,  huclear Bower: Assessing and 
Mawagi ng Hazardous .-_.I_ Technology. Baul der :  Westview Press. 

L i n d e l l ,  M., P. Bol ton,  K. Perry ,  G. Stoetmel, J. M a r t i n  and @. Flynn. 
1985. 
Evacuat ion i n  8 Nuclear  Power P1 an t  Emergency," Bethesda, Maryland: 
Atomic I n d u s t r i a l  Forum, Inc, 

" P I  anning Concepts and Dec is ion  C r i t e r i a  f o r  S h e l t e r i n g  and 

S m i t h ,  M. 1979. "The Three M i l e  I s l a n d  evacuat ion:  v o l u n t a r y  
wi thdrawal  f rom a nuclear  power p; a n t  t h rea t , "  unpubl ished paper. 
Greenval e, P4ec.s York: Departtrseni o f  Socio logy and Anthropology, Long 
I s l a n d  U n i v e r s i t y  ( c i t e d  i n  Q u a r a n t e l l i ,  1980) e 

Sorensen, J. 1982. E v a l u a t i o n  o f  t h e  Emergency Warning System a t  
F t .  St .  Vra in  Nuclear  Power Plant,-ORNeb~M-18~31. __1 

Oak Ridge National Labora to ry .  
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U r b a n l k ,  T., A. k s r o s i e r s ,  ! I .  L i n d e l l  and C. Schuf l e r .  1980. "Ana lys is  
o f  Techniques f o r  Es t ima t ing  Evacuat ion Times f a r  Emergency PI anning 
Zones," NUREG/CR-1745. Washington, D.C.: U.S. Nuclear Regu la to ry  
Commi s5  i on. 

Uni ted  S ta tes  Congress. 1381. ""Radi 01 og i  c a l  emergency p l  a n n i  ncj and pre-  
paredness," Hearings be fo re  t h e  Seraate C@;rrmi t t e e  on E n v i  ronrnent and 
Pub1 i c  bhrks, Subcornm.8'ttee on Nuclear  Regulat ion,  9 7 t h  Congress, F i r s t  
Session, A p r i l  17, 1981, S e r i a l  No. 99-Ml3. 
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USFEMA (Un i ted  S ta tes  Federal Emergency Management Agency). 
"Report t o  t h e  Pres ident ,  S t a t e  r a d i o l o g i c a l  emergency p lann ing  and pre- 
paredness i n  support  o f  commercial nuc lea r  power p lan ts . "  ~ a § h i n ~ t o ~ ,  
D.C.: Government P r i n t i n g  

1980. 

USFEMA. 1982. "P lann ing  Guidance f o r  the p r e p a r a t i o n  of t h e  Federal 
R a d i o l o g i c a l  Emergency Response Plan,'t F i n a l  D r a f t  #4. Washington, D.C.: 
Government P r i n t i n g  Of f i ce ,  

USNRC (Un i ted  S ta tes  Nuclear Regtalatory Commission) e 1979. "Examination 
of  o f f - s i  t e  r a d i o l o g i c a l  emergency p r o t e c t i v e  measures far  n u c l e a r  reac- 
t o r  acc iden ts  i nvo l  v i  ng co re  me1 t a I' RI)HEG/C -1131, SAND-78-8454. 
Washington, D,C.: ~ o v ~ r n ~ ~ ~ ~  P r i n t i n g  Of f i ce ,  

USNRC. 1981. "'Report t o  Congress on Sta tus  of Emergency Response 
PI  anning f o r  Nuc lear  Power NUREG-8755. Washington, D.C.: 
Government P r i n t i n g  O f f i c e .  

USNRC. 1979. "Beyond Oefense i n  Depth," NUREG-0553. 
Government P r i n t i n g  O f f i c e .  

USNRC and USFEMA. 1980. " C r i t e r i a  f o r  P r e p a r a t i o n  and E v a l u a t i o n  o f  
Radi 01 og i  c a l  Emergency Response P l  ans a r d  Preparedness i n  Support o f  
Nuclear Power P l a n t s 9 "  ~ U R ~ ~ - ~ 6 ~ 4 ~  FEMA-REP-1. ~ a s ~ i ~ ~ ~ o n ~  0.C.: 
Government P r i n t i n g  O f f i c e .  

B a f f i n ,  R. and K. K i l p a t r i c k .  1982. " " C i s i s  Re loca t ion  ~ ~ ~ n n i ~ ~ ~  Pro 
and Con,'' Journal  o f  C i v i l  Defense P5(1):14-15. 

B a f f i n  p resents  an argument f o r  C r i s i s  Re loca t ion  P lann ing  (CRP) and 
K i l p a t r i c k  one aga ins t  CRP. E s s e n t i a l l y ,  B a f f i n  argues t h a t  CRP was 
based on sound p o l i c y  and t h a t  we r i s k  " l o s i n g  t h e  whole h a l l  game" o f  
preparedness f o r  n u c l e a r  war i T  we change t a c t i c s  rega rd ing  c i v i l  defense. 
U.S. CRP works b e t t e r  t han  t h e  S o v i e t ' s  CRP because we have a b e t t e r  
t r a n s p o r t a t i o n  s y s t e  , and a b f a s t - s h e l t e r  system i s  t o o  c o s t l y  B a f f i n  
argues, 
on minutes but t h a t  CRP f o r  c i t j z e n s  are based on four  t o  seven days. 
The Sov ie ts  have t h e  cho ice  o f  urban sheaters o r  CRP which is 
"vu1 nerabl  e t o  appl i c a t i o n s  o f  Murphy's Law." 
p r a c t i c a l  s o l u t i o n s  t h a t  cos t  less,  minfmime problems, make targets 
obscure and, thus,  make CRP obsolete.  

K i l p a t r i c k  notes t h a t  p l a n s  t o  evacuate t h e  P res iden t  a re  based 

Tn-pl ace she1 ters  a r e  

Findings/Comments: Conceptual a r t i c l e  focus ing  on berth s ides  o f  argu- 
ment rega rd ing  CRP. 
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B ~ r n a r i f ,  e.  H .  and F, C, i k i e .  1952, "Evacuat ion and Cohesion of Urban 
Groirps," __ Tnc _--_ Fme!=ican s_____ Journa l  .____"I -Î  o f  S Ology 58 (September) 133-138. 

Data f r a i l  1 b r l d  War I 1  unpubl ished in i l i ta t -y  papers on evacuzt ion o f  
ui-haii p o p t ~ l  at ions d u r i n g  ivarti'rn~ revea ls  t h e  cohesion o f  f a m i l y  u n i t s  
and t i l :. pre f r rence  f o r  d i s l o c a t e d  evacuees t o  r e t u r n  t o  c i t i e s  as soon 
as p o s s i b l e .  E e p s i t y  o f  unimpaired urban residences increased as a 

I + t i l e  l o s s  o f  p r o d u c t i o n  force observed d u r i n g  evacuations. 
Pnstmr C P ~ S ~ J S  i n d i c a l e d  n o t  o n l y  same number o f  i t ihabi tants  t -eset t l  eb 

ed c i  t i e s  b u t  a c t u a l  l y  i n c l  tided same i n d i v i d u a l  s who had 1 i v e d  
o r i g t n a i l y  i n  urban r-esiciences, 

(1) 

( 2 )  

Urbaazri t e s  d i  51 ocated by bombing o f  residences duping war t ime 
i - z t u t - n ~ d  as q u i c k l y  as p o s s i b l e  t o  same neighborhoods. 

T i e s  t o  p l a c e  o f  emplayrnent and l o c a t i o n  of fami:y and fr-iends 
p ~ o v j d e  s i g n i f i c a c t  bends t o  evacuated urbani tes.  

( 3 )  S n : ~ ~ ~ 3 t i i ~ f i  from f a m i l y  members and p l a c e s  o f  enploymerat met w i t h  
g p j z t  r e s i s t a n c e  d u r i n g  wartime evacuat ions.  

B r a d ,  R. 1984. "OutHiar-d Bokrrsd: The Transportation Assumptions o f  
C r i s i s  Wr laca t ion  Planning,"  pp. 79-117 i w  J. I-eaning and L. Keyes (eds) ,  
The C o w i t ~ r f e i t  Ark: 
da tTT@e?. 

C r i s i s  Re loca t ion  f o r  Nuclear  _I-.- War, Cambridge, MA: .w-- .. ~ ....--- .... --.-----..-.---- 

T h i s  as l f e l e  examines the assumptions o f  t r a n s p o r t i n g  l a r g e  numbers o f  
p w 2 1  c frm urban areas iincier n a t i o n a l  c r i s i s  cond i t ions .  
t i ~ 6  i t  j s  erroneous t o  assume t h a t  people w i l l  regulate evacuat ion t imes 
"crr eaw t r a f f i c  f low,  t h a t  v e h i c l e s  w i l l  r a r e l y  break dowre, and t h a t  a l l  
i-eqtii r cd  personnel wi 11 remain a t  t h e i r  du t ies ,  Furthermore, Brand sees 
q u a n t - i t a t i u e  e r r o r s  i n  s i x  o f  t h e  a s s u q ~ t i s n s ,  P,t i ssue i s  FEMA's s i x  t o  

mare reasonable minimrrnr e s t i m a t e  of system preparatiofi t ime p a r t i c u l  ar ly 
i f  dcpe~den ts  s f  key personnel  are? t o  be re located.  
c ~ p a c 1 ' t y  est imi f tes shoul d be revi S P . ~  downwards 20% w i t h  16 R ~ n r l d a y  

oris, not  24. The New York p lan  t o  reverse l anes  f u r t h e r  reduces 
capac i t y  on t hose  m a d s  25% w h i l e  another 20% should be deducted f o r  
"ci-tit:Ity of cordon methodsfi' and now-access c o n t r o l  1 ed h i g h ~ a y s .  L a s t l y  
cha3lengod i s  t h e  assu.nption t h a t  e the r  modes o f  t r a v e l  Ill a l l  f i r l f i l l  
thel lr  i 'unctions and t h i s  sciggests t h a t  75% o f  second and t h i r d  cars  w i t h  
uiifmiii: i a r  d r i v e r s  w i l  1 f u r the r  reduce capac i ty .  I n  a1 1 t h i s  reduces 
esasuai:ion flaws by 40% w h i c h  makes, evacuat ion a tw~-week event r a t h e r  

T h u s ,  t h e  p a p u l a t i o n  may 

a t t a c k  i s  the greatest. 

Brand s t a t e s  

t..,t"7 ..-.vP hour evacuat ion preparatory  time, He argues t h a t  24 hours i s  a 

The b a s i c  highway 

n t h  three days e s t i m a t e d  i n  t h e  plans. 
1 be i n  p laces of g r e a t e r  dawger, i.e., roads9 when t h e  t h r e a t  o f  
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FindingsjCornments: 

Conceptual a r t i c l e  w i t h  "f.fiindings" based on t h e  assumptions made hy 
author.  

Corbe t t ,  3. 1984, "Nuclear Mar  an Crisis Re loca t ion  ~ ~ a ~ ~ i n ~ ~  
A View from the Grassroots," Impact Assessment B u l l e t i n  2: 23-33. 

Th is  a r t i c l e  examines t h e  impacts o f  c r i s i s  r e l o c a t i o n  tan a s i n  
community " t o  develop a g rass roo ts  pe rspec t i ve  on t h e  o p e r a t i o n  
cons ide ra t i ons "  rega rd ing  the  plan. 
subsequent e x e c u t i v e  o rde rs  p l a c e  r e s p o n s i b i l  i t y  f o r  p'li arming and 
imp lementa t ion  o f  c r i s i s  r e l o c a t i o n  QP Texas l o c a l  a u t h o r i t i e s ,  Using the 
Annex E p o r t i o n s  o f  t h e  Hays County Errnergency Operat ions P lan  which dea ls  
w i t h  c r i s i s  r e l o c a t i o n ,  t h e  au tho r  no tes  t h a t  l o c a l  offjciials a r e  n e i t h e r  
f a m i l i a r  w i t h  no r  have t h e  o r g a n i z a t i o n a l  capabil i t i e s  t o  implement t h e  
p l a n  i n  t imes o f  emergencies. 1Jsing t he  obso le te  90,000 number o f  
evacuees from Aust in ,  Texas, who a r e  in tended f o r  r e l a c a t i o n  i n  San 
Marcos, t h e  p l a n  i s  analyzed from the  s tandpo in ts  o f  p l a u s i b i l i t y ,  
robustness and coherence rega rd ing  t r a n s p a r t a t i o n ,  s h e l t e r ,  food s u p p l i e s  
and pub1 i c  s e c u r i t y .  Data was gathered from l n t e r v i e w s  secondary 
ana lys i s ,  d i r e c t  observa t ion ,  and rev iew o f  pub1 i c  documents, FEM 
b e l i e f  t h a t  p lann ing  f o r   generic'^ d i s a s t e r s  i s  a t e c h n i c a l  process t o  be 
undertaken by p r o f e s s i o n a l s  i s  c r i t i c i z e d  as inadequate f a r  nuc lea r  war. 
A l s o  cha l lenged a re  t h e  assumptions of a s i n g l e  case scenar io,  .i,e., 
72 hours  t o  evacuate Aus t i n ,  and s h e l t e r i n g  t imes n o t  des ign  
modate nuc lea r  exchange o r  e s c a l a t i o n  which could l e a d  t o  a 
re fugee s i t u a t i o n .  T r e a t i n g  r e l o c a t i o n  as a t r a n s i e n t  o f  l i ~ ~ ~ ~ ~  pheno- 
menon w i t h o u t  p u b l i c  i n p u t  does n o t  take i n t o  account l o c a l  c i t i z e n s  
i n t e r e s t s  which may, i n  t h e  event o f  wr, be oppos i te  t h a t  o f  F E W  
Thus, p lans  must be sub jec ted  t o  more c r i t i c a l  rev iew by t h e  p u b l i c ,  

The Texas D i s a s t e r  Act o f  1975 an 

Findings/Cornments: 

(1) A n a l y s i s  o f  t h e  Hays County, Texas, c r i s i s  r e l o c a t i o n  p l a n  s 
t h a t  t h e  assumptions o f  t r a n s i e n c y  rega rd ing  r e l o c a t i o n  o f  e 
from Aust in ,  Texas, t o  San tvlarcos i n  t h e  event s f  war a 
because circumstances may va ry  as t o  l e n g t h  o f  event an 
she1 t e r i n g  and feed ing  needs. 

Using "gener i c "  d i s a s t e r s  t o  develop p lans  fo 
does n o t  work because t h e  assumpt-on o f  a s i n  le  scenar io  from which 
t o  draw conc lus ions  w i l l  vary  i n  the event o f  nuc 

( 3 )  Some people i n  host  areas more i n t e r e s t e d  'I'n keep 
event o f  war r a t h e r  than i n  a l l o w i n g  them refuge, 

(2) a n u c l e a r  disaster 
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Geiger, ti. J. 1984. "Dulce e t  Oecorimm E s t :  Medical  and Hea l th  
Problems o f  C r i s i s  Relocation, ' '  pp. 159-182 i n  J. Leaning and L. Keyes 
(eds.) , The C o u n t e r f e i t  A r k :  
Cambridge MA: Bal I i n g e r .  

C r i s i s  Re loca t ion  f o r  Nuclear War. -I_ 

FEMA's  e s t i m a t e  t h a t  80% o f  t h e  p a p u l a t i o n  can s u r v i v e  a n u c l e a r  a t t a c k  
i s  n o t  supported by e m p i r i c a l  evidence because o f  t h e  medical problems 
a r i s i n g  d u r i n g  and a f t e r  a t tack .  Th is  r a i s e s  some b i o e t h i c a l  
c o n s i d e r a t i o n s  i n  the concept o f  c i v i l  defense. "The paradox i s  as 
f o l l o w s :  t h e  more s u r v i v o r s  t h e r e  art?, i n  r e l a t i o n  t o  the depleted 
resources and devastated economic and s o c i a l  s t r i r c t u r e  o f  a n a t i o n  a f t e r  
nuc lear  war, the? l e s s  l i k e l y  i s  n a t i o n a l  recovery"  ( p g ,  179). FEMA has 
based s u r v i v a l  assumptions on because t h e r e  i s  no data base 
t h a t  i n c l u d e s  t h e  enormi ty  o f  a n u c l e a r  e v ~ b n t ~  Medical and publ ic .  h e a l t h  
problems ''do n o t  t a k e  a h o l i d a y "  i n  any of t h e  CRP stages. I n  the 
evacuat ion  phase, es t imates  t h a t  9.5 t o  10% o f  t h e  h o s p i t a l  p o p u l a t i o n  as 
d ischargeab le  (and, t h e r e f o r e ,  r e l a x t a b l e )  are based on a 1963 and a 1976 
c o n s u l t a n t  assessments w i t h o u t  a n a l y s i s  o f  a c t u a l  medical popial a t i o n s  and 
w i t h o u t  e m p i r i c a l  da ta  taken from phys ic ians  o r  o t h e r  medical personncl 
or i n s t i t u t i o n s ,  Dur ing  the evacuat ion,  medical  personnel and suppl i es  
would a l s o  Re m i g r a t i n g ,  l e a v i n g  medical care ambiguous. F o r  those 
"'hard-core" p a t i e n t s  l e f t  behind i n  the c i t i e s ,  the  e x p e c t a t i o n  t h a t  a 
s k e l e t o n  s t a f f  sprsuld p r o v i d e  care  i s  a quest ionab le  assumption w i t h  
1 egal compl ieat l 'ons.  A1 so discussed are problems d u r i n g  t h e  re1 s c a t i o n  
phase when o n l y  p r imary  ambulatory c a r e  (no i n p a t i e n t  care)  i s  o f f e r e d ,  
Diuring t h e  s h e l t e r  phase, o t h e r  problems such as epidemics and r a d i a t i o n  
i n j u r i e s  a r i s e ,  S t r a t e g i e s  f o r  t h e  allocation o f  medical  care o r  o t h e r  
slappl i es  are  a? so quest ioned from both moral and p lann ing  s tandpoints .  

F i  ndings/Commeots: 

Conceptual a r t i c l e  regard ing  medical care i n  event o f  c r i s i s  re1 ocat ion.  

Herr, P. 1984. "A la rms o f  S t r u g g l e  and F1 i g h t :  C i t i z e n  Response t o  
Crisis Relocat ion,"  pp. 63-78 i n  J. Leaning and L e  Keyes (eds.)  
The C o u n t e r f e i t  A rk :  C r i s i s  Bel o c a t i a n  f o r  Nuc lear  Mar. Cambridge, MA: 
Ra7VVnger. 

FOP" a person t o  take p r o t e c t i v e  a c t i o n ,  t h a t  person must be convinced 
t h a t  a r i s k  e x i s t s .  I n  t h i s  a r t i c l e ,  Herr  takes issue w i t h  Per ry  i n  the 
assumptions P e r r y  makes regard ing  the necessary p r e c o n d i t i o n s  f o r  
successfu l  CRP. Herr  argues t h a t  i f  pecp le  d o n ' t  b e l i e v e  t h a t  
p a r t i c i p a t i n g  i n  CRP i s  n o t  i n  t h e i r  s e l f - i n t e r e s t ,  then they a r e  not 
l i k e l y  t o  cooperate (pg. 66). tire argues t h a t  Pe r ry ' s  work and  FEitlA's 
survey f a i l  t o  achieve r e q u i s i t e s  f o r  coopera t ion  so t h a t  s t r a t e g i c  
re1 o c a t l s n  cannot t a k e  p l  ace. Evidence from c u r r e n t  1 i t e r a t u r e  suggests 
t h a t  necessary suppor t  f e r  CRP does n o t  e x i s t .  
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Findings/Comments: Conceptual art icle regarding personal motivations for 
cri s i  s re1 ocat i on, 

Hilburn, S. and R .  Parker. 1983. ""Cisis Relocation: America's Halfway 
Plan for  Survival," Journal o f  C i v i l  Defense 16(6): 14-16. 

This art icle argues t h a t  current federal and state p l a n n i n g  offers only 
"half-way" plans f o r  host communities t o  cope w i t h  extended survival o f  
p o p u l a t i o n  because current p lanning  is  b o t h  underfunded and inadequate, 
Without federal or state resources, few communities can handle immediate 
and long-term survival o f  present populations and evacuees due t o  
inadequate pre-attack p l a n n i n g  pertaining t o  management, stocking and 
fortification of host community shelters. Furthermore, FEMA makes l i t t l e  
allowance for enormous police personnel requirements. FEMA also ignores 
the problems o f  the post-attack recovery period when food supplies will  
be critical. To deal w i t h  this problem, the authors suggest food from 
farm surplus should be stockpiled i n  host communities rather t h a n  sold t o  
the  "enemy a t  bargain prices.' 

~ ~ n d i n ~ s ~ C o ~ m e n t s :  Conceptual art icle d e a l i n g  w i t h  recovery plans 
f Q 1 ~ ~ ~ ~ ~ ~  a relocation of  p o p u l a t i o n  i n  event of enemy attack, 

Ikle, F. Co and H. V, Klncaid. 1956, "Social Aspects o f  Wartime 
Evacuation o f  American Cities.'' Washington, O.C,: hlatfonal Academy of 
ScienceslNational Research Council a 

This publ ica t ion  discusses three types of evacuation dispersal o f  urban  
populations i n  the event o f  war w i t h i n  the United States, Dispersal i s  
discussed in relationship t o  warning time, extent o f  destruction and 
likelihood of repeated attacks. 
principles m o t i v a t i n g  the populace t o  evacuate: 
personal danger and ( 2 )  lack o f  alternative courses o f  action forcing 
peop'le t o  pursue act ion they could not  be persuaded t o  do otherwise, 
Experience (i.e., o f  bombing) causes people t o  react differently than 
they Rad previously. Examination of regional dispersal indicates t h a t  
non-whites probably would be housed a t  3. higher rate o f  density t h a n  
whites (New York City and counties w i t h i n  100 miles are used far 
analysis). Data i s  otherwise taken  from Holland f loods of 1953 and 
wartime evacuation o f  chi 1 dren i n  Engl and. Reaccammodat ion usual l y  
occurs i n  two stages: 
(usually a temporary action) and ( 2 )  then i n  private quarters (most 
preferable when found voluntarily) e 
degree o f  hospital i t y  of homeowners. 

The authors argue there are two basic 
(1) the  perception o f  

(1) f i r s t  i n  collection centers o r  shelters 

Perception o f  the emergency af fects  
The authors use C. J e  Lamrners' 
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s tudy  o f  evacuat ion  f o l l o w i n y  Dutch f l  sods t o  n o t e  s i g n i f i c a n t  f a c t o r s  
r-egacding i n t e r f a m i l y  tens ions  over  t ime, p a r t i c u l a r l y  when evacuat ion  
i s  of a l o n g - % e m  nature;. 

F i  nd i  ngs/Comrnents: 

(1) ‘ T ~ r e e  t h i n g s  emerged f rom B r i t i s h  and Dutch exper ience: 
1) b i  1 1 e t i  ng i n e v i t a b l y  1 eads t o  i w t e r r e l  a t  i onal personal p r o b l  ems t 2) problems inc rease  over t ime  and ( 3 )  b i l l e t i n g  between persons o f  

d i f f e r e n t  s u b c u l t u r s  more o f t e n  r e s u l t s  i n  tens ions .  

( 2 )  A m o d i f i e d  p r o b a b i l i t y  survey o f  1000 persons i n  N.Y.4.J. t a r g e t  
area showed t h a t  27.5% o f  persons i n t e r v i e w e d  cou ld  make t h e i r  own 
accommodations i n  case of  a threat  o f  a t tack .  

( 3 )  Percept ion  o f  emergency a f f e c t s  degree of h o s p i t a l i t y  o f  homeowner. 

shelters and t hen  i n  private  quar te rs ,  
msdat ion occurs i n  t o steps; f i r s t ,  i n  c o l l e c t i o n  centers  o r  

HypoQheti~al mathematical mxlels o f  evacuat ion  rou tes  o f  N.Y.-N.J. t a r g e t  
are  not  r e a l i s t i c  a t  t h i s  time. Other problems i n  evacuat ion  i n c l u d e  
c o n f l i c t s  i n  a d m i n i s t r a t i v e  j u r i s d i c t i o n  and/or bet eew e x i s t i n g ,  p r i v a t e  
ar-;ld governmental agencies, 

(1) Housing w i l l  i n c l u d e  use o f  e x i s t i n g  b u i l d i n g s ;  mass shelters w i l l  
be used only as c o l l e c t i o n  o r  rest c e n t e ~ s .  

( 2 )  Increases j n  housing density i n  r e c e p t i o n  areas are  n o t  expected t o  
have s e r i o u s  repercussions re la t ing  t o  h o s t i l i t y  o r  health hazards 
b u t  w s l l  i nev ! tab l y  r e s t i l t  i n  i n t e r p e r s o n a l  tensions. 

( 3 )  Survey o f  P4.Y.-N.J t a rge t  area sho E4d that: 27.5% O f  p€?rsQnS Could 
p r o v i d e  own accommodations i f  needed, 

( 4 )  P r ~ b i i b l e  re-employment of evacuees 1s most l i k e l y  i n  e x i s t i n g  
f a c i l i t i e s  by i n t r o d u c i n g  a d d i t i o n a l  s h i f t s ,  etc.  Exchange between 
t a rge t  c i t i e s  as t o  r e - i n t e g r a t i o n  o f  evacuated workers would 
therefore reqiui re f e d e r a l  agency i n v s l  vement because o f  i t s  
n a t i o n a l  nature, 

( 5 )  Long-range d i s t r i b u t i o n  of evacuees, t he re fo re ,  depends on 
( a )  lecati~n of workers near enp’Boyment o p p o r t u n i t i e s ,  ( b )  housing 
paterstlal, ( c )  whew housing c rea tes  minimal o f  f r i c t i o n  and 
( d )  where t o t a l  t r a n s p o r t a t i o n  fo r  moving evacuees t o  r e s p e c t i v e  
areas i s  minimized. 

( 6 )  Panic i s  not a problem un less  rou tes  are blocked: 
escape has calming e f f e c t  on popu la t ion , “  (pg.  8). 

“freedom t o  
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Fi ndi ngs/Comments: 

Conceptual analysis o f  c iv i l  defense p o l i c i e s  f n  the  U n i t e d  States. 
T h i s  provocative and det.ai!ed b ~ k  finds lack o f  saliency by an apathetic 
general public, a r t i cu la t e  and f o r c e f u l  criticisms o f  a minority o f  
cr i t , ics ,  non-commitment by Congress and the exectitive branch over time, 
and lack o f  empirical evidence supporting civi l  defense as obstacles 
relegating c iv i l  defense t o  continuous obscurity. 

Leaning, 3. and 1. Keyes, 
Relocation f a r  Muclear Mar-, Cambridge, bVi: BaI linger. 

In th9s edited book t he  various authors argue conceptually, theoretically 
and sometimes empirically that nuclear war i s  a singular event For which 
t h e r e  can be no adequate preparation especially i n  the area of Crisis 
Relocation Planning (CRP). No civi l  defense prqram can eraable a popu- 
la t ion t o  rebuild a society devastated by nuclear war. The fundamental 
di Pference i ri hicia nucleai- war differs  from a l l  other disasters i s  t h a t  
there will be no outside source o f  resources f rom which t o  draw on in 
t h e  event o f  a nuclear war. 
h h v e  used t o  defend CRP are  unrealist ic,  inadequate and illogr'cal - the 
only s t ~ a t e g y  for  s u r v i v i n g  nuclear M A  i s  avoidance. Contributions by 
16 authors p lus  Leaning and Keyes exnniiie var ious  areas o f  CRP and a 
nuclear catastrophe including the psychological and social consequences 
as well as t he  physical and enviranmental impacts of ninclear war. 

1982. The Counterfeit Ask: ____- Crisis 

The analogies and d a t a  whdch FEMA and athers 

Most chapters are  conceptual or theoretical with some documentation f o r  
resul ts  o f  analyses. 

Leanlng, J. and L. Reyes;, 1984, "The Singularity of 
Paradigms o f  D i s a s t e r  Planning," pp. 3-21 in J. Leaning and b. Keyes 
( @ &  1 
Cambr 

Crisis Relocation for Nuc?ear War. 

medjately quoting Quarentelli,  Dynes and Perry regarding the concep- 
a l i z a t - i s n  of d i s a s t e r  analysis and mitigation s t ra teg ies ,  the authors 

argue t h a t  the only m i t i g a t d o n  stsategy f o r  nuclear war i s  prevention. 
Perception of risk assessment depends on p a s t  experienceg the probability 
of occurrence, perception of i pact ,  capac i ty  t o  intervene and a v a i  I a b i  - 
l i t y  o f  outside resources. 
t i o n s  of nuelear war, t h e  poli t ical  c l i  a t e  needs chailging. CRP i s  an 

Instead o f  r y i n g  t o  change peoplie's percep- 
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unworkable and d ishonest  approach from t h e i r  v iewpo in t  because CRP cannot 
reduce t h e  r i s k  of nuc lea r  war .  As a d o c t r i n e  o f  deterrence, t h e  b e n e f i t  
o f  nuc lea r  weapons e x i s t s  i n  t h e i r  ownership and p o t e n t i a l  t h r e a t ,  no t  
i n  t h e i r  use. 
n u c l e a r  weapons a re  used j u s t  as any o t h e r  technology - one which i s  not 
" sa fe "  i n  any sense t o  use. Therefore, t h e  o n l y  o p t i o n  t h a t  e x i s t s  i n  
t h e  g e o p o l i t i c a l  arena i s  t o  reduce t h e  number of weapons and e l i m i n a t e  
t h e i r  use; CRP o n l y  d i s t r a c t s  us f r o m  t h e  r e a l  issues, 

However, t h e  de ter rence approach has now eroded and 

FJ n d i  ngslComments : 
n u c l e a r  was as a d i s a s t e r .  

Conceptual a r t  i c l  e rega rd i  ng t h e  si  ngul a r i  'cy o f  

L ipsky ,  M. 1984. "Things Fal l  Apar t :  Problems o f  Governance and Soc ia l  
Con t ro l ,  pp. 144-158 i n  J. Leaning and 1.. Keyes (eds), The C o u n t e r f e i t  
Ark:  C r i s i s  Re loca t ion  f o r  Nuclear War. Cambridge, NA-Ball inger. 

Arguing t h a t  95% of s o c i e t y ' s  s o c i a l  c o n t r o l  i s  ma in ta ined by t h e  people 
themselves, t h e  au thor  ques t ions  whether a"n t ime  o f  acute c r i s i s  such as 
nuc lea r  war people would accept t h e  c u r r e n t  p o i i t i c a l  a u t h o r i t y  as 
l e g i t i m a t e .  L ipsky  focuses on t h e  na tu re  of l e g i t i m a t e  a u t h o r i t y  n o t i n g  
t h a t  it r e s t s  i n  t h e  s o c i a l  c o n s t r u c t i o n  of t h e  p o p u l a t i o n  and the 
a t t e n d a n t  s o c i a l  s t r u c t u r e s .  
t i c a l  a u t h o r i t y  i n  t h e  va r ious  stages of CKP, i.e., i n  t h e  r e l o c a t i o n ,  
t h e  r e c e p t i o n  areas, t h e  " h o l d i n g  period," and t h e  "post-she1 t e r "  
pe r iod .  Thus, whether people would consent t o  massive evacuat ion  and 
subsequent hardsh ip  as w e l l  as remain away from prev ious  l o c a t i o n s  i s  
ques t ionab le .  Basing assumptions on research from n a t u r a l  c r i s e s  and 
o t h e r  wars o r  u s i n g  ana log ies  o n l y  p rov ides  "symbol ic reassurance" not  a 
m a t e r i a l  bas i s  on which t h a t  reassurance res ts .  

FEMA has n o t  addressed t h e  i s s u e  Qf p o l i -  

Findings/Comments: Conceptual a r t i c l e  rega rd ing  government and a u t h o r i t y  
d u r i n g  c r i s i s  re1 oca t ion .  

Mack, R. W. and 6 .  W. Baker. 1951. The Occasion I n s t a n t ,  Nat ional  
Academy o f  Sci ences/Nationa? Research Counci 1 D i s a s t e r  Study #15. 
Washington, D.C. : Nat ional  Academy o f  Sciences. 

- 

This  r e p o r t  descr ibes  t h e  r e s u l t s  o f  t h r e e  s t u d i e s  o f  a t t i t u d e s  and beha- 
v i o r  f o l l o w i n g  t h e  sounding o f  c i v i l  defense s i r e n s  which d i d  no t  s igna l  
an imminent a t t a c k  b u t  d i f f e r e d  from o r d i n a r y  p r a c t i c e  warnings. Studies 
conducted i n  Washington, D.C., i n  Oakland, C a l i f o r n i a ,  and Chicago, 
I l l i n o i s ,  were used t o  compare r e a c t i o n s  20 t h e  same phenomenon, They 
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p o i n t  up t h e  urgent  need t o  develop an adequate warning system because 
few people i n t e r p r e t e d  t h e  s i g n a l  c o r r e c t l y  o r  took any measures t o  pro-  
t e c t  themselves. 

F i  n d i  ngs/Cornments : 
defense s i t e  s i r e n s  

Few peapl e i n t e r p r e t e d  unusual sounding o f  c i v i l  
c o r r e c t l y  o r  took  any measures t o  p r o t e c t  themselves. 

Nehnevajsa, J. 1383. "Some Eco log ica l  Contexts o f  A t t i  tudes Concerning 
Issues of C i v i l  Defense." P i t t s b u r g h :  Center f o r  Soc ia l  and Urban 
Research, U n i v e r s i t y  o f  P i t t sburgh.  

T h i s  r e p o r t  focuses on t h e  p u b l i c  acceptance and c r e d i b i l i t y  o f  s i x  
c l u s t e r s  o f  major  i ssues  concern ing c i v i  1 defense preparedness. The 
d a t a  i s  d e r i v e d  from a 1978 n a t i o n a l  survey i n v o l v i n g  1,620 respondents, 
77% l i v i n g  i n  documented h i g h  r i s k  areas and t h e  r e s t  i n  lower  r i s k  
areas. Quest ions were asked r e l a t e d  t o  p e r c e p t i o n  o f  t h r e a t ,  sur-  
v i v a b i l i t y ,  c i v i l  defense c o s t s ,  t h e  implementat ion o f  c r i s i s  r e l o c a t i o n  
programs, general  a t t i t u d e s  toward c r i s i s  r e l o c a t i o n  and claims 
r e g a r d i  ng w i  1 1 i ngness t o  a c t  e The research contex tua l  i pes responses 
w i t h i n  t h e  geo-ecolog ica l  c h a r a c t e r i s t i c s  a v a i l a b l e  f rom census da ta  a t  
t h e  county l e v e l  f o r  c o m p a r a b i l i t y  between count ies.  These i n c l u d e d  t h e  
g i  obal c h a r a c t e r i s t i c s  popul a t  i o n  c ~ m p o s i  t ion, popul a t  i o n  dynami cs, 
occupat iona l  s t r u c t u r e  as w e l l  as t h e  c o u n t y ' s  average socioeconomic 
s ta tus .  Not ing  t h a t  t h e  t h r e a t  of w a r  i s  a seal one t o  respondents, 
d a t a  i n d i c a t e s  t h e  meaning o f  n r e l o c a t i o n n  i s  o f t e n  unc lear  and f r e -  
q u e n t l y  equated w i t h  "'movement t o  she l te r . "  A summary i s  p rov ided for  
n a t i o n a l  sample as a whole, f o r  d i f f e r e n c e s  between those i n  h i g h - r i s k  
and those i n  l o w - r i s k  areas, and by i m p l i c a t i o n  accord ing t o  soc io -  
demographic f a c t o r s  o f  count ies,  

F i  n d i  ngs/Comments: (Aggregate) 

(1) Two-thirds suppor t  t h e  need f o r  c r i s i s  r e l o c a t i o n  p l a n n i n g  b u t  i n -  
p l a c e  f a l l o u t  s h e l t e r i n g  and b l a s t  p r o t e c t i o n  a r e  seen performing 
b e t t e r  than c r i s i s  r e l o c a t i o n .  

( 2 )  Pwo-thirds a f  t h e  respondents a l s o  d i d  n o t  b e l i e v e  t h e r e  would be 
s u f f i c i e n t  t i m e  t o  evacuate b u t  ITOW than  h a l f  i n d i c a t e d  they  
in tended t o  evacuate spontaneausly i n  d e t e r i o r a t i n g  w o r l d  s i t u a t i o n .  

( 3 )  Seven out  o f  10 respondents f e l t  a s i t u a t i o n  cou ld  e x i s t  i n  which 
t h e  Pres ident  recommended o r  urged evacuat ion from h i g h  r i s k  t o  low 
r i s k  areas. 
d i r e c t i o n s ' '  r a t h e r  than t o  dec ide t o  r e l o c a t e  t o  a place of t h e i r  
"own choosing. 'I 

I n  a d i r e c t e d  r e l o c a t i o n  most would prefer t o  ""follow 
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( 4 )  People were convinced t h e  n a t i o n  was spending more on c i v i l  defense 
than i t  does and t h a t  even more "ought"  t o  be spent on c i v i l  defense. 

Perry ,  Ronald W. 1982. The Soc ia l  Psychology o f  C i v i l  Defense. 
Lexington, Mass.: Lex ing ton  Books. 

C i v i l  defense i n c l u d i n g  C r i s i s  Re1 o c a t i o n  PI ans (CRP) can be i n t e r p r e t e d  
w i t h i n  t h e  c o n t e x t  o f  emergent norm t h e o r y  o f  c o l l e c t i v e  behavior .  
o b j e c t i v e  o f  CRP i s  t o  move c i t i z e n s  ou t  o f  an area b e f o r e  an a t t a c k  
begins.  
s i t u a t i o n s  does n o t  d i f f e r  from t h a t  behav io r  e l i c i t e d  i n  n a t u r a l  
d i s a s t e r s .  P e r r y  argues t h a t  every d i s a s t e r  agent has some unique 
c h a r a c t e r i s t i c s  w i t h  n u c l e a r  events  hav ing as much w i  t h i n - c a t e g o r y  
v a r i a t i o n  as between-category v a r i a t i o n .  Thus t h e  focus should be on 
deve lop ing  g e n e r i c  f u n c t i o n s  of  coping w i t h  hazard. There a r e  f o u r  
e s s e n t i a l  c o n d i t i o n s  t h a t  ensure a d e c i s i o n  t o  r e l o c a t e :  (1) t h e  i n d i v i -  
dual must have an adapt ive  plan; ( 2 )  t h e  i n d i v i d u a l  must p e r c e i v e  t h a t  
personal  r i s k  i n v o l v e d  i n  n o t  r e l o c a t i n g  i s  h igh;  ( 3 )  t h e  t h r e a t  must be 
perce ived as r e a l ,  and ( 4 )  t h e  i n d i v i d u a l  must have e i t h e r  t h e  f a m i l y  
(household) assembled t o  evacuate o r  have a1 1 members accounted f o r  and 
n o t  i n  danger. Emergency managers must address two a c t i v i t i e s  
(1) i d e n t i f y i n g  a p p r o p r i a t e  a d a p t i v e  benav io rs  and s t r a t e g i e s  f o r  imp1 e- 
rnenting p r o t e c t i v e  a c t i o n  and ( 2 )  educat ing  t h e  r e l e v a n t  p o p u l a t i o n  w i t h  
regard  t o  t h e  p a r t i c u l a r  p lan.  I n c e n t i v e s  recommended i n c l u d e  i n f s r -  
mat ion on sa fe  d e s t i n a t i o n s  and p l a u s i b l e  s a f e t y  r o u t e s  g i v e n  i n  advance 
o r  as p a r t  o f  warning message, devel  op ing warn ing-conf i  m a t i o n  centers  
based on te lephone contac ts ,  es tab l i shment  o f  f a m i l y  message c e n t e r s  and 
development o f  some form of s e c u r i t y  measures f o r  areas evacuated. 

The 

Thus warning response behav io r  i n  t h e  event  o f  nuc lear  a t t a c k  

F i  n d i  ngs/Comments: 

Review of  l i t e r a t u r e  as a p p l i e d  t o  p o t e r i t i a l  problems assoc ia ted  w i t h  
CRP r e i t e r a t e s  f i n d i n g s  f rom n a t u r a l  hazards, i . e . :  

(1) Compliance w i t h  request  t o  r e l o c a t e  i s  enhanced i f  i n d i v i d u a l  has 
a d a p t i v e  p l  an. 

( 2 )  Compliance w i t h  request  t o  r e l o c a t e  i s  increased i f  l e v e l  o f  per-  
sonal r i s k  i s  b e l i e v e d  h i g h  o r  t h a t  t h r e a t  i s  r e a l .  

( 3 )  

(4) 

Compl i a n c e  w i t h  request  t o  r e l o c a t e  i s  more l i k e l y  i f  f a m i l y  mem- 
bers  a r e  t o g e t h e r  o r  accounted f o r  d u r i n g  r e l o c a t i o n .  

The c l o s e r  one 's  r e l a t i o n s h i p  t o  extended kinsmen, t h e  more l i k e l y  
a d d i t i o n a l  i n f o r m a t i o n  w i l l  be rece ived by i n d i v i d u a l .  
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( 5 )  The g r e a t e r  an i n d i v i d u a l ' s  invo lvement  i n  community, t h e  more 
1 i k e l y  t h e  exposure t o  c i  v i  1 -defense o r  emergi nq t r a i  n i  ng programs. 

( 6 )  The g r e a t e r  t h e  i nd i  v i  dual ' s i nvo l  verm~t i n community, t h e  g rea te r  
t h e  number o f  p o t e n t i a l  c r e d i b l e  sources o f  warn ing i n fo rma t ion .  

( 7 )  I n d i v i d u a l s  cha rac te r i zed  by e x t e r n a l  locus  o f  c o n t r o l  a r e  l e s s  
l i k e l y  t o  comply w i t h  a warn ing t o  r e l o c a t e  o r  t o  engage in any type 
o f  p r o t e c t i v e  ac t i on .  

Perry ,  R .  W . ,  PI. L i n d e l l ,  and M. Gseene. 1980. The I m p l i c a t i o n s  o f  
- Natura l  Hazard Evacuat ion -. Stud ies  f o r  C r i s i s  Re loca t ion  Planning,  
S e a t t l e ,  Washington: Rattei ' le Human A f f a i r s  Research Centers, 

Th is  study, prepared f o r  FEMA, develops t h e  r a t i o n a l e  f o r  us ing  e m p i r i c a l  
f i n d i n g s  o f  n a t u r a l  hazard evacuat ion  l i t e r a t u r e  as a framework f o r  
C r i s i s  Re loca t ion  P lann ing  (CRP). Using t h e  emergent norm as a t h e o r e t i -  
c a l  approach f o r  a bas i s  f o r  t h e i r  genera l i za t i ons ,  t h e  authors argue 
'chat CRP can a c t  as a standby mechanism by s e r v i n g  as a s u b s t i t u t e  nor -  
ma t i ve  system i n  t imes o f  t h r e a t  f rom nuc lea r  war. 
au thors  argue t h a t  t h e  same a n a l y t i c a l  and conceptual frameworks can be 
used f o r  any t y p e  o f  d i s a s t e r  a n a l y s i s  u s i n g  t h e  t h r e e  impor tan t  
v a r i  ah1 es found i n  evacuat i on response behilvi o r a l  s t u d i  es: 
t i o n  by respondent t h a t  t h e  t h r e a t  i s  r e a l  (warn ing b e l i e f ) ,  ( 2 )  a c l e a r  
p e r c e p t i o n  o f  personal  r isk,  and ( 3 )  t h e  presence o f  an adap t i ve  plan. 
They argue f u r t h e r  t h a t  w i thou t  CRP t h e  t ime  needed t o  recove r  and t h e  
l i v e s  l o s t  would be so g rea t  as t o  make res i s tance  i n f e a s i b l e .  

Furthermore, the 

(1) a d e f i  n i  - 

F i  nd i  ngs/Comments: 

Conceptual s tudy prepared for FEMA on t h e  use o f  fSndings from n a t u r a l  
hazard research f o r  C r i s i s  Re loca t ion  Planning. 

P l a t t ,  R. H. 1983, "Nuclear  C r i s i s  Re loca t ion :  Issues f o r  a Most 
Community," (unpub l ished r e p o r t ) .  Amherst, Massachusetts: Department o f  
Geology and Geography. 

'This conceptual a r t i c l e  examines t he  i m p l i c a t i o n s  o f  t h e  p l a n  to use 
Green f ie ld ,  Massachusetts, as a hos t  community d u r i n g  a n i le lear  c r i s i s  as 
p a r t  o f  t h e  C r i s i s  Re loca t ion  P lan  (CRP) .  The r e p o r t  was prepared i n  a 
geography teach ing  seminar a t  t h e  U n i v e r s i t y  of Massachusetts between 
March and May, 1983. The r e p o r t  concludes t h a t  t h e  CRP p l a n  f a r  
G r e e n f i e l d  i s  a "hopeless t r a v e s t y "  and i s  wor th less  as i t  i m p e r i l s  t h e  
prospects  o f  s u r v i v a l  f o r  t h e  town's own res idents .  
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F i  n d i  ngs/Comments : 

Conceptual a n a l y s i s  drawing on h y p o t h e t i c a l  assumptions regard ing  imp1 i- 
c a t i o n s  o f  c r i s i s  r e l o c a t i o n  on a Massachusetts host  community. 

Redlener, I. 1984, "Knowing t h e  Worst Too Vounq: C h i l d r e n  and C r i s i s  
Relocation, ' '  pp. 118-128 i n  5 .  Leaning and L. Keies (eds.), The Counter- 
f e i t  Ark: C r i s i s  Re loca t ion  f o r  Nuc lear  War, Cambridge, MA: B a l l i n g e r .  

__I 

I n  t h i s  chapter,  t h e  au tho r  argues t h a t  we must p r o t e c t  our c h i l d r e n  i n  a 
nuc lea r  war t o  guarantee s u r v i v a l  as a soc ie ty .  I n  FEMA's r e l o c a t i o n  
p lans ,  c h i l d r e n  r e c e i v e  o n l y  i n c i d e n t a l  a t t e n t i o n .  Fo r  t h e  c h i l d r e n ,  t h e  
loss o f  h e a l t h  care  d e l i v e r y  system would seve re l y  decimate t h e  c h i l d  
popu la t i on .  Argu ing  t h a t  on l y  about 20% of t h e  h o s p i t a l i z e d  c h i l d r e n  
c o u l d  be s a f e l y  re leased t o  t h e f r  paren ts  a t  any one t ime, t h e  ques t i on  
then  a r i s e s  as t o  who and how t h e  c h i l d r e n  t h a t  need spec ia l  care  w i l l  
be adequately t rea ted ,  
recogn ize  t h e  magnitude o f  behav io ra l ,  w c i a l  and p s y c h i a t r i c  problems 
t h a t  s i t u a t i o n s  o f  extreme s t ress ,  i * e B 9  nuc lea r  war, occurs i n  c h i l d r e n ,  
" t h e  most v u l n e r a b l e  members o f  our s o c i e t y "  (pg. 127). Thus, CRP i s  o n l y  
a promise o f  s u r v i v a l  which "serves t o  f o s t e r  a dangerous i l l u s i o n  t h a t  
c o u l d  cause g rea t  harm, e s p e c i a l l y  t o  our young" (pg. 128). 

Findings/Comments: Conceptual a r t i c l e  rega rd ing  e f f e c t s  o f  c r i s i s  relo- 
c a t i o n  on c h i l d r e n ,  p a r t i c u l a r l y  those r e q u i r i n g  spec ia l  care. 

Furthermore, none of t h e  p lans  advocated by FEMA 

Rudolf ,  R. 1983. "Study I n v e s t i g a t i n g  t h e  F e a s i b i l i t y  of Large-Scale 
Evacuat ion i n  Washington State." Olympia, Washington: Washington S t a t e  
Department o f  Emergency Services. 

The f e a s i b i l i t y  o f  evacuat ing  l a r g e  numbers of people o f  edashington S t a t e  
t o  p laces  o f  s a f e t y  i n  event o f  a major & i s a s t e r  o r  i n  a n t i c i p a t i o n  of 
such an event i s  t h e  focus of t h i s  study. The major areas addressed a re  
s t a t u t o r y  governmental r e s p o n s i b i l i t i e s  f o r  p r o t e c t i o n  of  t h e  p u b l i c ,  
recen t  exper iences i n v o l v i n g  l a r g e - s c a l e  evacuat ions,  p u b l i c  a t t i t u d e s  
toward d i s a s t e r  p repara t i ons  i n c l u d i n g  t h a t  d u r i n g  nuc lea r  c r i s i s  and what 
s p e c i f i c  preparedness measures can be taken t o  f e a s i b l y  promote o r d e r l y  
l a r g e - s c a l e  evacuat ion  w i t h i n  Washington Sta te .  Data f o r  a n a l y s i s  was 
taken from t h e  1982 Gal lop  survey o f  n a t i o n a l  opinion towards l a rge -sca le  
evacuat ions  and a survey u s i n g  t h e  same sub jec t  sent  t o  a l l  klashington 
o f f i c i a l s .  Noted a re  bo th  spontaneous and o f f i c i a l  evacuations, Survey 
i ns t rumen ts  and r e s u l t s  a re  i n c l u d e d  i n  appendices a long w i t h  o t h e r  
i n f o r m a t i o n  rega rd ing  t h e  Washington S t a t e  popu la t i on ,  t r a f f i c  routes and 
c a p a c i t i e s  e 



142 

Findings/Comments: 

(1) E i g h t y - f o u r  percent  o f  l o c a l  e l e c t e d  o f f i c i a l s  d i d  no t  agree t h a t  
c i v i l  defense prepara t ions  would inc rease nuc lear  war. 

( 2 )  Seventy percent  o f  e l e c t e d  o f f i c i a l s  agreed w i t h  idea t h a t  w e l l  pre- 
pared c i v i l  defense would be h e l p f u l  i n  coping w i t h  o t h e r  d isas ters .  

Schon, D. A. 1984. " F a i t h  i n  t h e  Rat iona l  Leap: Socia l  Science Research 
and C r i s i s  Re loca t ion  f o r  Nuclear  War" pp. 24-47 i n  J. Leaning and 
L. Keyes (eds.), The C o u n t e r f e i t  Ark, Cambridge, MA: R a l l i n g e r .  

The au thor  s t a t e s  h i s  purpose i s  t o  develop a "frame r e f l e c t i v e "  a n a l y s i s  
over  t h e  impacts o f  nuc lear  war.  Arguing t h a t  t h e  premises and asser-  
t i o n s  o f  a p p l y i n g  c u r r e n t  research methods t o  a nuc lear  war c r i s i s  a re  
d o u b t f u l  and even may be " a r t i c l e s  o f  fa i th , ' '  Schan takes  t o  task  t h r e e  
' 'surv i  Val i s t "  w r i  t i  nqs t h e  Hanuni an reDor t  f o r  Rand C o r p o r a t i  on, 
Dimensions o f  S u r v i v i l  I 
V i a b i l i t v .  t h e  Hans and S e l l  Evacuat ion Risks - an Eva lua t ion ,  and 

Posta t tack  Surv iva l  D i s p a r i t i e s .  and Nat iona l  

P e r r y ' s T h e  Soc ia l  Psychology o f  C i v i l  Defense. 
" s u r v i v a l i s t s "  as "systems a n a l y s t s  and appl i e d  s o c i a l  researchers"  
u s u a l l y  f inanced through government organs who see nuc lear  war as another 
form o f  d i s a s t e r  f o r  which one can be prepared, r e f e r r e d  t o  here as " t h e  
myst ique o f  Technical  R a t i o n a l i t y . "  Al though h i g h l y  c r i t i c a l  o f  t h e  
approaches used, no new o r  d i f f e r e n t  method i s  advanced f o r  s t u d y i n g  t h e  
problem. Rather Schon chooses t o  end w i t h  a d i f f e r e n t  concept ion of 
"reasonableness" and ' 'mora l i t y "  which "begins by accept ing  our i n a h i l  i t y  
t o  p r e d i c t ,  p lan,  o r  c o n t r o l  our responses t o  phenomenon t h a t  l i e  beyond 
a n a l y s i s "  (pg. 47) .  

Schon views these 

F i  n d i  ngs/Comments 1 Conceptual a r t i c l e  regard ing  use o f  c u r r e n t  research 
network i n  d i s a s t e r s  t o  nuc lear  w a r  c r i s i s  r e l o c a t i o n .  

Schroeder, P. 1984. "The Value o f  C r i s i s  Relocat ion,"  Impact 
Assessinent B u l l  e t i  n 2: 21-22. 

'In t h i s  b r i e f  a r t i c l e ,  Schroeder, c u r r e n t  democrat ic U.S. Representat ive 
f rom Colorado, argues t h a t  FEFIIA's CRP t o  evacuate 250 h i g h - r i s k  popula- 
t i o n  centers  w i l l  n o t  d e t e r  Russian a t tack .  The i s s u e  i s  t h a t  s t a t e  and 
l o c a l  o f f i c i a l s  f e a r  t h a t  c r i s i s  r e l o c a t i o n  fund ing  i s  t i e d  t o  o t h e r  
c i v i l  defense funds. such as n a t u r a l  d i s a s t e r  clean-up and t h a t  r e f u s i n g  
CRP would j e o p a r d i z e  these o t h e r  funds. Among t h e  100 communities who 
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have f o r m a l l y  r e j e c t e d  t h e i r  CRP's a r e  Boulder, Colorado, and t h e  s t a t e  
o f  Mary1 and. 

Findings/Comments: Conceptual a r t i c l e  regard ing  use o f  CRP as p o l i t i c a l  
d e t e r r e n t  t o  S o v i e t  a t tack .  

Susskind, L. 1984. " A  Home i n  That Rock: S h e l t e r i n g  t h e  Relocated 
Populat ion,"  pp. 131-143 i n  J. Leaning and L. Keyes (eds.), - The 
C o u n t e r f e i t  Ark: C r i s i s  Re loca t ion  f o r  Nuclear  War, Cambridge, MA: 
B a l l  i nger. 

T h i s  chapter  c r i t i c i z e s  FEMA's p lans  f o r  s h e l t e r i n g  approx imate ly  145 
m i l l i o n  people i n  t h e  event o f  n u c l e a r  war. 
system o f  s h e l t e r s  c u r r e n t l y  proposed, t h e  e x o r b i t a n t  c o s t  o f  f i n a n c i n g  
t h e  c i v i l  defense program, and t h e  l o g i c  of c r i s i s  r e l o c a t i o n  t h a t  
appears t o  d i m i n i s h  r a t h e r  than enhance t h e  chances o f  s u r v i v a l  i n  a 
n u c l e a r  war. Assuming t h a t  t h e  temporary s h e l t e r s  w i l l  become pos t -  
a t t a c k  d w e l l i n g  p laces  f o r  a l e n g t h y  p e r i o d  of t ime, t h e  au thor  ques t ions  
whether s h e l t e r  managers w i l l  be a b l e  t o  m a i n t a i n  s o c i a l  c o n t r o l ,  beg in  
t h e  process o f  r e p l e n i s h i n g  supp l ies ,  i n d  r e b u i l d i n g  o r  r e e s t a b l i s h i n g  
l o c a l  government and a semblance o f  o r d e r  a f t e r  emergence from t h e  
s h e l t e r s .  The au thor  c la ims t h a t  t h e  system of c i v i l  defense has l u l l e d  
t h e  p u b l i c  i n t o  a g r e a t e r  acceptance of t h e  prospect  o f  nuc lear  war w h i l e  
t h e  c u r r e n t  c i v i l  defense system would probably  r e s u l t  i n  d e s t r u c t i o n  o f  
h a l f  t h e  popu la t ion .  Th is  p u b l i c  w i l l i n g n e s s  t o  contemplate a s f i e l t e r  
system "only encourages t h e  c o n s t r u c t i o n  of more weapons by t h e  S o v i e t  
Union'l (pg. 143). 

O f  p a r t i c u l a r  concern i s  t h e  

FindingsJComments: Conceptual a r t i c l e  regard ing  s h e l t e r i n g  and recovery 
of  evacuees a f t e r  n u c l e a r  a t tack .  

Ze l insky ,  W. 1985. "The Emergency Evacuat ion o f  C i t i e s :  A Comparative, 
Crossnat ional  Study," paper presented a t  t h e  A s s o c i a t i o n  o f  American 
Geographers Annual Meet ing,  D e t r o i t ,  Michigan, A p r i l  1985, 

Th is  conceptual  paper examines t h e  20 emergency evacuat ions of urban 
p o p u l a t i o n s  w i t h i n  16 c o u n t r i e s  because of ac tua l ,  p o t e n t i a l  or imagined, 
and man-made d i s a s t e r s  i n c l u d i n g  t h a t  oF war s i n c e  1930, Al though 
severa l  cases conformed t o  t h e  c l a s s i c  g r a v i t y  p a t t e r n  of d i s p e r s a l  
d u r i n g  evacuat ion,  t h e  m o b i l i t y  p a t t e r n s  of evacuees suggest t h a t  t h e  
p r o p e n s i t y  t o  move i s  h i g h e s t  i n  young females w i t h  o f f s p r i n g  and those 
who a r e  aged, p h y s i c a l l y  ill o r  d isabled.  Able-bodied work ing age males 
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are  those l e f t  behind. I n  a d d i t i o n ,  elements o f  h y s t e r i a  and pan ic  were 
no ted  when evacuat ions i n v o l v e d  nuc lea r  acc idents ,  war o r  rimors -- 
non- rou t i  ne d i  sastxrs. The au thor  concludes t h a t  h i  s t o r y  and c u r r e n t  m i l  i - 
t a r y  technology renders obso le te  any plan  f o r  sav ing urban i n h a b i t a n t s  
th rough mass evacuations. 

F i  nd i  ngs/Cornments: 

(1 )  I n  many i ns tances ,  e n t i r e  popu la t i ons  remain i n  p lace  d e s p i t e  
d e v a s t a t i n g  storms o r  earthquakes; examples a re  Ch i lean earthquakes, 
March, 1965; Tangshan, China, earthquake, Ju l y ,  1976; Be l i ze ,  
des t royed by Hur r icane H a t t i e  i n  October, 1961; Pozzuol i ,  I t a l y ,  
earthquakes s i n c e  September, 1983; and Rabaul, New B r i t a i n ,  nested 
i n  ca lde ra  o f  volcano, g i v i n g  evidence of a c t i v i t y  s ince  1983, 

( 2 )  G r a v i t y  model o f  d i s p e r s i o n  o f  evacuees observed i n  severa l  
s i t u a t i o n s :  'C-hree-Mile I s l a n d  nuc lea r  acc ident ,  March, 1939; 
Managua earthquake, December, 1972; Skopje, Yugosl vani a, earthquake, 
J u l y ,  1963; Popayan, Colunbia, earthquake, A p r i l ,  1983; La 
Sou t r i e re ,  Guadeloupe, vo lvano showing a c i j v i t y ,  January, 1937; and 
s i m i l a r l y  i n  popu la t i ons  a long G u l f  o f  South A t l a n t i c  d u r i n g  h u r r i -  
canes s ince  1 9 5 0 ' ~ ~  

( 3 )  Except ions t o  g r a v i t y  model of d i s p e r s i o n  o f  evacuees i n c l u d e  
Darwin, A u s t r a l i a ,  by a d m i n i s t r a t i v e  f i a t ,  evacuat ion  o f  urban areas 
o f  England and Scotliand d u r i n g  summer o f  1939 onward by B r i t i s h  
government, evacuat ion of school c h i l d r e n  d u r i n g  war i n  Japan, 
Geriiiany , and German-occupied t e r r i t o r i e s  and o t h e r  war- i  nduced 
evacuat ion  o f  c i t i e s .  

( 4 )  M o b i l i t y  p a t t e r n s  o f  evacuees i n  peace-time and wart ime cases 
v i o l a t e  noriiial p a t t e r n s  i n  t h a t  t h e  aged, phys i ca l  l y  i l l  o r  
d i s a b l e d  a re  d i s p r o p o r t i o n a t e l y  numerous arnong streams o f  evacuees. 

Panic i s  seen i n  those  f l e e i n g  from r e s u l t s  of m i l i t a r y  a c t i v i t y ,  
f o r  example, t h e  L'Exode and those  f l e e i n g  from German and Japanese 
c i t i e s  d u r i n g  l a t e r  days of World lidar 11. 

( 5 )  

Zukerman, E, 1984. The Day A f t e r  World War --____c_ 111, Chapter 5 .  New York: 
V ik ing.  

Th is  chapter  descr ibes  FEHA's CRP c i v i l  defense prograns i n c l u d i n g  t h e  
i n s t r u c t i o n s  p r i n t e d  i n  brochures and f i l m s t r i p s  a1 ready prepared by t h e  
agency. The New York e v a c u a t i o n  plan, survey ing  o f  p o s s i b l e  she l te rs ,  
p r e p a r a t i o n  oT s h e l t e r s  i n c l u d i n g  those j u s t  f o r  t h e  s i z e  o f  one fam i l y ,  
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and i n s t r u c t i o n s  rega rd ing  t h e  management o f  pra 1 i c  s h e l t e r s  i n c l u  
t h e  problems of r a d i a t i o n  and keeping s p i r i t s  h i g h  a r e  discussed. 

Fi n d i  ngs/Comments: 
w i l l  have problems i n  r e l o c a t i o n  and evacuation. 

Conceptual chapter  c l e a r l y  j n f e r s  t h a t  CRP p a l  i c i e s  

A d d i t i o n a l  i n f o r m a t i o n  on evacuat ion  p lann ing  f o r  war and a t t a c k  i s  found 
i n  t h e  f o l l o w i n g  FEMA p u b l i c a t i o n s  on crjsis r e l o c a t i o n  which have n o t  been 
a b s t r a c t e d  a 
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Th is  r e p o r t  d iscusses t h e  numerous and widespread damages sus ta ined by 
Utah d u r i n g  n e a r l y  t h r e e  months i n  1983, from f l o o d i n g ,  l a n d s l i d e s ,  and 
d e b r i s  f l  ows. A I  though prepared f o r  above-normal stream f l  ows and some 
f l o o d i n g  n e i t h e r  t h e  s c i e n t i f i c  community nor  t h e  s t a t e  emergency agen- 
c i e s  cou ld  fo resee o r  prepare f o r  t h e  widespread l a n d s l i d i n g  and d e b r i s  
and mud f l o w s  t h a t  l e f t  22 o f  Utah 's  29 coun t ies  dec la red  n a t i o n a l  
d i s a s t e r  areas. Ninety-two l a n d s l  i des  occurred a long a 15-mi le s t r e t c h  
o f  t h e  h i g h l y  populated Wasach Front.  
a r e  discussed i n  general terms w i t h  se lec ted  examples descr ibed i n  
d e t a i l .  These i n c l u d e  ( 1 )  t h e  S a l t  Lake County f l o o d i n g  t h a t  r e s u l t e d  i n  
d i v e r s i o n  o f  f l o o d  waters a t  one p o i n t  through a main s t r e e t  o f  S a l t  Lake 
City and i n  t h e  Great S a l t  Lake r i s i n g  1.1 ft., (2) t h e  T h i s t l e  Lands l i de  
which was r e a c t i v a t e d  on A p r i l  9, 3983, and r e s u l t e d  i n  a 220 - f t  h i g h  darn 
across Spanish Fork Canyon c r e a t i n g  T h i s t l e  Lake, c losed two major h igh-  
ways and f o r c e d  t h e  r e l o c a t i o n  of one r a i l r o a d  l i n e  and ( 3 )  t h e  
Farmington d e b r i s  f low which destroyed f i v e  homes. P u b l i c  response t o  
t h e  extended hazards i nc luded  a c t i v e  vo lun tee r  p a r t i c i p a t i o n  e s p e c i a l l y  
by members o f  t h e  Mormon Church bo th  i n  m i t i g a t i n g  t h e  t h r e a t s  and i n  t h e  
clean-up and r e c o n s t r u c t i o n  phases. 

The types o f  events t h a t  occurred 

F i  n d i  ngs/Cornments: 

Th is  r e p o r t  was prepared f o r  t h e  Committee on N a t u r a l  D i s a s t e r s  and 
i n c l u d e s  t e c h n i c a l  geo log i ca l  and hydographical  m a t e r i a l  as w e l l  as some 
d e s c r i p t i o n  o f  t h e  p u b l i c  p a r t i c i p a t i o n  d u r i n g  t h e  extended and 
widespread events, 

Aqui r re,  B. 0. 1983. ' 9 E v a c u a t i ~ n  as Popu la t i on  Mobi 1 i ty," 
I n t e r n a t i o n a l  Journa l  of Mass Emergencies and D i s a s t e r s  1: 415-3 

An a n a l y t i c a l  pe rspec t i ve  i s  used t o  argue t h e  r e l a t i o n s h i p  o f  human 
evacuat ion  and m i g r a t i o n  share impor tan t  c h a r a c t e r i s t i c s  and t h a t  
evacuat ion  i s  a p a r t  o f  geographical  m o b i l i t y .  
v a r i a b l e s  o f  d is tance,  permanence and voluntarisrn, which a r c  used t o  
d i s t i n g u i s h  evacuat ion  f rom mig ra t i on ,  t h e  au thor  notes t h a t  the assumed 
c l e a r - c u t  d i s t i n c t i o n s  o f t e n  made a r e  unwarranted. Three models a re  then 
developed which p r o v i d e  a b a s i s  f o r  a syn thes i s  Qf t h e  two types o f  
geographical  m o b i l i t y :  evacuat ions and m i g r a t i o n s  as r e s i d e n t i a l  
displacements, as t h e  r e s u l t  of s u b j e c t i v e  decis ion-making processes 
t r i g g e r e d  by s t resso rs ,  and as ins tances  o f  c o l l e c t i v e  behavior. 

Focusing f i r s t  on t h e  
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F i  n d i  ngs/Comrnents: 

Synthesis a f  l i t e r a t u r e  p r o v i d e s  t h r e e  models o f  geographical  m o b i l i t y  
i n v o l v i n g  evacuat ions and migra t ions ,  

Dsabck, T. E, 1983. " S h a l l  We Leave? A Study o f  Family React ions When 
D i  s a s t e r  S t r i k e s  Emergency Management Review - 1 (Fa1 1 ) : 25-29. 

Th is  a r t i c l e  su marimes the bekavi  nrv l  dynaini cs o f  response t o  

E i  g h t  behavi o r a l  p r i  n c i  p l  es a r e  1 i sted : 
(1) t y p i c a l  i n i t i a l  response i s  d i s b e l i e f ,  not panic,  ( 2 )  s i r i n s  do not  
c o n s t i t w t e  a p u b l i c  warning, ( 3 )  t h e  warning inessage must i n c l u d e  bo th  
i n f o r m a t i o n  about t h e  threat  and d i  r c c t i o n s  about adapt ive  behavior,  
( 4 )  t h e  g r e a t e r  t h e  s p e c i f i c i t y  o f  i n f o r m a t i o n  t h e  more peaple w i l l  
b e l i e v e  t h e  message, ( 5 )  community warning systems must perform t h e  
f u n c t i o n s  o f  detect ion,  measurement, c o l l a t i o n  and i n t e r p r e t a t i o n  o f  
t h r e a t  as we11 as the dec is ion  t o  warn includi i lg  message content and 
d isseminat ion,  ( 6 )  p a t t e r n e d  v a r i a t i o n s  occur in response between sexes, 
and age and e t h n i c  groups, ( 7 )  warnings from a u t h o r i t y  f i g u r e s  a r e  
perce ived as m6re c r e d i b l e  and (8) t h e  i n d i v i d u a l  a c t s  as group member i n  
r e c e i v i n g  and process ing warnings. A f t e r  seeking conf i rmat ion ,  Drabek 
found people evacelated through Pour patterns - by default, by i n v i t a t i o n  
o f  f r i e n d s  or r e l a t i v e s ,  by ~ ~ m p r o m i s e  and by dec is ion ,  u s u a l l y  a 
c o l l e c t i v e  one. The need f a r  p u b l i c  s h e l t e r s  i s  overest imated as most 

aros'ngs t o  evacuate t h a t  should be taker,  i n t o  account i n  develop ing 
arkabl e mergeracy gl ans. 

cal ly  seek re fuge w i t h  frfends o r  r e l a t i v e s  except 
u n i t y  i s  evacuated evacuat ion i s  perce ived as being f o r  a . To f a c i l i t a t e  evacuat ion,  Drabek urges p lanners t o  

encourage f a m i l y  pT ans f o r  evacuat ion i n c l u d i n g  t h e  d i s t r i b u t i o n  o f  
glets  a t  a p p r o p r i a t e  times when t h r e a t  i s  imminent, ( 2 )  have media 

r e p a r t s  c o n s i s t e n t ,  (3) a l l a y  fears o f  l o o t i n g  perhaps through c i t i z e n  
task farces, and ( 4 )  e s t a b l i s h  family message centers ,  perhaps us ing 
c i t i z e n s  For t h i s  task. 

F i  n d i  wgs/@amments: 

O r i e n t a t i  onal a r t i  cl e out1 i n i  n~ e i g h t  behavi  oral p r i  n c i  p l  es found an 
people's t - e s p ~ n ~ e s  t o  warnings t o  evacuate. A r t i c l e  i s  d i r e c t e d  toward 
personnel i n v a l v e d  i n  melpgewcy mnagement planning. 



This book focuses on Search and Rescue (SA!?> ac t iv i t i e s  of emergency 
management organizations. Through interviews of o f f ic ia l s  and survivors 
conducted over a three-year period, SAR xsponse was studied in s i x  d i f -  
ferent: types o f  disasters.  
se r ies  o f  diagrams f o r  each incident was developed t h a t  analyzed the pre- 
v i o i ~ s  year’s relationships between the organizations and groups i nvo l ved ,  
the operational c ~ ~ ~ ~ ~ i c a ~ i ~ ~ s  and IeadePship patterns and the at t i tudes 
toward t h e  effectiveness o f  the organizatisns, Included i n  some o f  the 
events arc3 descriptions of rescues t h a t  occurred because people d i d  n o t  
evacuate in time o r  who c h ~ n s e  an unsafe l o c a t i o n .  
a l s o  discgssed as a recurrent concern -in rescue operations,, Survey 
3” nstrument and b l  ockmodel i ng technique fur examining network structures 
a B“E i ncl uded i ri apgendi ces a 

Using a technique called social  mapping, a 

Liabili ty issues are 

T h i s  book deals t h  the problems and policy issues e ~ ~ o ~ ~ t e r e d  by those 
involved i n  Sear and Rescue ( S A R )  ac t iv i t i e s  in natural disasters  and 
i n  rernote area s t i n g s ,  
~ ~ ~ ~ ~ ~ ? ~ e ~ ~  I n  evacuation of victims fallowing a disastrous event by both  

Implicit throughout the book are  the issues 

ent  groups and i nst i t i i l t i ona l  i zed organr” z a t i  sns. 

F r i t z ,  C. 1957. “Disasters Compared i n  S i x  American C~rnmunit ies, ’~ 

This paper reports the findings mainly f rDm interviews conducted during 
eight f i e l d  t r i p s  t o  s ix  disaster-stricken communities from September, 
1’351, t o  March, 1952, Fri tz  argues t h a t  d isasters  tend t o  ~ n d i ~ i d u a t ~  
behavior because persons are i n i t i a l l y  confronted w i t h  unpredictable and 
h i g h l y  divergent si tuations,  
frame o f  reference bu t  the cues are spat ia l ly  limited because o f  their  
a’mrnedi ate  surroundi ngs Comparisons of d i  sasters  shoul d incl lade 
( 9 )  speed o f  precipitating agent and l e n y i h  o f  forewarnin 

occuss when d l ’sasters  are instantaneous, a large number of people are 
kil led o r  injured, large amount o f  property i s  damaged, or when primary 
grstaps are separated a t  time (s f  impact ,  I f  th rea t  i s  over quickly or 
na ture  o f  destructive agent i s  clearly perceivable or well known t o  poptj- 
I n t i a n ,  the soc ia l  disorganization i s  l ikely t o  be less intense and 
b r l e f e ~  i n  duration, The nature o f  t he  social s i t u a t i o n  a t  t ime of 
?iagdc)i. o r  previous degree of  solidarity m u s t  a l s o  be considered, 

w . 1  H u m  I6 (Summer) :6 -9*  

Persons ass-imilate cues using a normal 

(2) nature of 
t x u c t i v e  agent, ( 3 )  physical scape and  destructiveness o f  disaster ,  

(‘8) length of threat .  Maximum social and psychological disruption 
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Emergent l eaders  are g e n e r a l l y  those w i t h  previous “ d i s a s t e r  r o l e ”  
ewper-lence o r  those w i t h  no ego involvement. Panic, de f i ned  as an ac i l te  
f e a r  r e a c t i o n  f o l l o w e d  by f l i g h t .  behavior  (evacuat ion) ,  i s  a r e l a t i v e l y  
i n f r e q u e n t  form of behavior ,  t end ing  t o  occur under f a i r l y  s p e c i f i c  con- 
d i t i o n s .  C o n t r o l l e d  wi thdrawal  o r i en ted  no t  i n  terms o f  escape from 
danger bwt movement toward a goal i s  much i w r e  common behavior. 
da ta  suppor t  concept o f  *’scape--goating’‘ by v i c t i m s  even among those w i t h  
t h e  niost i n t e n s e  losses  o r  dep r i va t i on .  
s tages  o f  re1 i e f  and rehktbi l  i t a t i o n  when d i s c r i m i n a t i o n  i s  perceived as 
t o  who gets  w h a t  and why. 

Nor does 

Resentment may ai-ise l a t e r  i n  

(1) I n d i v i d u a l s  i n t e r p r e t  d-i s a s t e r  events d i f f e r e n t l y  deperadi ng on the 
irnanediate s p a t i a l  cues b u t  w i%h in  a normal frame O f  reference. 

( 2 )  I n i t i a l  behav io r  i n  d i s a s t e r s  l a c k s  c o o r d i n a t i o n  bu t  i s  no t  
ma ladapt ive  06 i r r a t i o n a l  
d e f i n i t i o n  of  s i t u a t i o n  through communication channels i s  effect ive 
i n coord i  n a t i  ng  behavior .  

Panic d e f i n e d  as an acute  f e a r  r e a c t i o n  fo l l owed  by f l i g h t  behav io r  
( e v a c u a t i o n ) ,  i s  a r e l a t i v e l y  i n f r e q u e n t  form o f  behavioiq, t end ing  
t o  occur under f a i r l y  spcc i  f i c  csndi t io i i r ; .  

S u b s t i t u t i o n  o f  c o l l e c t i v e  or common 

( 3 )  

( 4 )  Maximum s o c i a l  and psycho log ica l  d i s r u p t i o n  occurs when d i s a s t e r  is 
i nstantarsecrus o r  b ikw fam? 1 i e s  o r  p r imary  groups a r p  separated a t  
time o f  event. 

( 5 )  Emergent l eaders  i n  d i  gas te r  o f ten  those w i t h  p r e v i  ous “‘dj s a s t e r  
rol e” experience. 

F r i t z ,  @. E. and E. S. Marks. 1954. “The NOR& Stud ies  o f  Human Rphavior 
i n  Disaster,” -. Journal  o f  ____ Soc ia l  ....-.. ~ Issues 10: 25-41. 

T h i s  paper analyzes data  c o l l e c t e d  by t h e  Nat iona l  Op in ion  Research 
Center (NORC) regardf  ng r e a c t i o n s  t o  d i s a s t e r  as evidenced from s t u d i e s  
i n v o l v i n g  over  70 major  and minor  d i s a s t e r s  ( i a a j o r i t y  are from e ight  
f i e l d  t r i p s  t o  d i s a s t e r  s i t e s )  e Although reac t i ons  t o  d i s a s t e r s  vary 
cons ide rab ly  bo th  w i t h  t h e  i n d i v i d u a l  and w i t h  the n a t u r e  o f  the 
d i s a s t e r ,  c e r t a i n  genera l  “modes“ o f  r e a c t i o n  can be d i 5 t i n g u i s h e d  
accord ing  t o  t h e  a c t i v i t y  level v a r y i n g  frail the a g i t a t e d  t o  the 
depressive, 
g e n e r a l l y  r a r e  o c c u r r i n g  o n l y  when (1) a n  i n d i v i d u a l  believes the 
s i t u a t i o n  i s  p e r s o n a l l y  t h r e a t e n i n g  and ( 2 )  t h a t  escape i s  passl’hle a t  
t h e  moment bu t  may become i m p o s s i b l e  i n  ii;,ni;@diate futclre, 
f a c t o r s  i n  NQRC studies ( p z r t i c u l  arlyl the Arkansas tornado)  a r e  the 

Pani;r, r e a c t i o n s  o f  f1 i g h t  or i jncontrol  led w a c u a t l o n  arc 

Gthher ssl~eni 
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e x t e n t  o f  fo rewarn ing  o f  impending d i s a s t e r  and evidence o f  emotional 
r e a c t i o n s  aggravated by separa t i on  o f  f a m i l y  members o r  w i t h  i n t i m a t e  
c o n t a c t  w i t h  dead and i n j u r e d .  

F i  ndings/Comments : 

(1) Panic f l i g h t ,  o r  u n c o n t r o l l e d  evacuat ion,  appears t o  occur under 
r e s t r i c t e d  c o n d i t i o n s  present  i n  some d i s a s t e r s  and on?y f o r  some 
peop le  i n v o l v e d  i n  event, It is  nor t h e  i r r a t i o n a l i t y  o r  
u n c o n t r o l l e d  n a t u r e  o f  individual behav io r  but  t h e  l a c k  af coor- 
d i n a t i o n  among l a r g e  number o f  persons a c t i n g  on bas is  o f  d i f f e r e n t  
persona l  d e f i n i t i o n s  o f  t h e  s i t u a t i o n  which can present  problems. 

Amount o f  fo rewarn ing  has e f f e c t  on a c t i o n s  taken and losses 
sus ta ined.  Evidence i n d i c a t e s  t h a t  inadequate warning may a c t u a l l y  
i n c r e a s e  loss r a t h e r  than no warning a t  a ? ? .  

( 2 )  

( 3 )  Emotional r e a c t i o n s  appear aggravated by experiences of  separa t i on  
f rom f a m i l y  members as w e l l  as w i t h  con tac t  w i t h  i n j u r e d  and dead. 

F r i t z .  C. E. and H. B, b l i l l i ams .  1957. "Human BeinQ i n  D i s a s t e r s :  
A Research Perspect ive,"  The Annals o f  t h e  American kademy o f  P o l i t i c a l  
and Soc ia l  Science 309 (January):  42-51. 

Analyses a f  40 d i s a s t e r  s t u d i e s  i n d i c a t e  t h a t  d i s a s t e r  warnings need to 
be as c l e a r  and s p e c i f i c  as p o s s i b l e  and t r a n s m i t t e d  th rough a p p r o p r i a t e  
channels t o  e n t i r e  p u b l i c  t o  be successful .  
w i t h  t h e  d i s a s t e r  agent and d e l u s i o n  o f  personal i n v u l n e r a b i l i t y  i n t e r -  
fe res  w i t h  an i n d i v i d u a l ' s  a b i l i t y  t o  adapt a new frame o f  re fe rence  
when cop ing  w i t h  d i s a s t e r ,  
r e c o g n i t i o n  o f  danger i s  delayed. When danger i s  imminent, pan ic  o n l y  
occurs  when peop le  p e r c e i v e  ( a )  t h e r e  i s  immediate personal  danger, 
( b )  o n l y  one o r  a l i m i t e d  number o f  escape rou tes  e x i s t ,  ( c )  t h a t  these 
escape avenues a r e  c l o s i n g  ( n o t  c losed  at, present ) ,  and (d]  t h e r e  i s  
l i t t l e  communication t o  keep people in fo rmed o f  t h e  s i t u a t i o n .  
Genera l l y  c o n t r o l  o f  convergence o f  o u t s i d e r s  needed, no t  c o n t r o l  o f  
v i c t i m s .  Coord ina t i on  o f  rescue and re1 i e f  ( 1  i kened t o  mass a s s a u l t )  
a r e  o f t e n  key problems a f t e r  event. Soc ia l  s o l i d a r i t y  inc reases  d u r i n g  
emergency and post-emergency phases decreasing as t h r e a t  subsides and 
i n f l u e n c e s  bo th  personal  and s o c i a l  recupera t ion ,  H o s t i l i t y  and blame 
n o t  problems o f  v i c t i m s  who a re  e s s e n t i a l l y  " f u t u r e - o r i e n t e d "  i f l  
search ing  for  arnel i o r a t i o n  o f  f u t u r e  t h r e a t ,  
mass media t o  f o s t e r  "scapegoats" f o r  t h e i r  own purposes. Behavior 
d u r i n g  post- impact phase r e f u t e s  n o t i o n  t h a t  psycho log ica l  d is tu rbances  
caused by d i s a s t e r  agent renders p o p u l a t i o n  dependent and help1 e s s .  It 
i s  a l a c k  o f  u n i f o r m i t y  o f  a c t i o n  ( i * e . *  s o c i a l  d i s o r g a n i z a t i o n )  t h a t  

Lack o f  prior exper ience 

With no p r i o r .  warning o r  env i  ronmental cues, 

nIssue-makersn may use 



has l e d  o u t s i d e r s  t o  form erroneous conclus ions.  Proble s of d i s a s t e r  
management r e s u l t  as a l a c k  o f  f i t  betwen percep t ions  o f  needs o f  v i c -  
t ims  and organized re?  f e f  agencies. 

F i  n d i n g s/ Comme n t s : 

(1) Fear by o f f i c i a l s  t h a t  people w i l l  panic  vhen g iven  mrn-i 'ngs i s  n o t  
supported i n  s t u d i e s  o f  d i s a s t e r s ,  

( 2 9  4n e f f e c t i v e  warning message must be c l e a r  and s p e c i f i c  t r a n s m i t t e d  
a c c u r a t e l y  th rough channel 5 hhkich w i l l  reach the enti r e  piibl i c  
~i t h o u t  add i t i o n a l  cant  rad  i c t o r y  i nformati  on.  

( 3 )  People a re  reluctant t o  accept and a c t  on w a r n i n g s  which a r e  not 
perceived as immediate and pc?rsos?al. 

( 4 )  Re1 uctance t o  abandon p roper t y  and personal possessions are common 
f a c t o r s  b e i y h i  ng aga ins t  evacuat ion  o f  th rea tened areas. 

( 5 )  Authors found s t u d i e s  suppor t  t he  idea t h a t  b e l i e f  and re luc tance  
t o  a c t  upon f l o o d  warnings stem from l a c k  o f  pas t  exper ience, rlelu- 
s i o n  o f  personal  i n v u l n e r a b i l i t y ,  i n a b i l i t y  t o  adopt  a new f rame of 
re fe rence,  dep'endmcy on o f f i c i a l s  and d e n i a l  or d i s r e g a r d  o f  
impending t i i r e a t  communications 

( 6 )  When people have no p r i o r  warning, r e c o g n i t i o n  n f  danger i s  f r e -  

( 1 )  When danger i s  recsgn.ized as imrniment and personal ,  people seek 

quent l  y de l  ayed . 
s a f e t y  by f i  i g h t  (evacua l i  ng) , she1 t e r i  ng o r  combating the  d i  sas te r  
agent. 

(8 )  Ac tua l  behav io r  d u r i n g  impact i s  l a r g e l y  determined by n a t u r e  of  
s i t u a t i o n  as an i n d i v i d u a l  assessment. 

( 3 )  People i n  impact zone, i f  i s o l a t e d  f o r  an hour or more, w i l l  
accampl i s h  many o f  t h e  immediate and press ing  rescue and re1 i e f  
tasks, i n c l u d i n g  evacuat ion o f  casual t i e s ,  b e f o r e  o u t s i d e  he lp  
a r r i v e s .  

( 1 0 )  Cont ra ry  t o  popul  a r  image, noveilaent toward d i s a s t e r  i s  bo th  quan- 
t i t a t i v e l y  and qual i t a t i v e l y  more s i g n i f i c a n t  than evacuat ion  from 
t h e  impact area. 
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F r i t z ,  C. E. and J. H. Mathewson. 195?. "'Convergence Behavior i n  
D isas ters .  N a t i o n a l  Research Counci l  D i s a s t e r  Study #9. Washington: 
N a t i o n a l  ricademy o f  Sciences. 

T h i s  seminal s tudy  focuses a t t e n t i o n  on convergence behav io r  as a has lc  
element o f  crowd f o r m a t i o n  and i n  t h e  genera t ion  o f  s o c i a l  movements and 
s o c i a l  i n s t i t u t i o n s  and not as phenomena l i m i t e d  t o  d i s a s t e r s .  Three 
Forms o f  convergence behav io r  a r e  recogni  red :  personal  i n f o r m a t i o n a l  
and m a t e r i a l .  A t y p o l o g y  o f  convergers i s  a l s o  d e l j n e a t e d  by types s f  
r o l e s  ( c h a t  i n c l u d e  i n i t i a l  mot ives)  people p lay :  t h e  returnees, t h e  
~ I ~ X ~ Q U S ,  t h e  he lpers ,  t h e  cur ious ,  and t h e  e x p l o i t e r s ,  I n t e r v i e w s  
i n d i c a t e  t h a t  sh-ii f t i  ng and changing of r o l e  behav io r  and m o t i v a t i o n  
occurs d u r i n g  a d i s a s t e r .  Prev ious p l a n s  t o  c o n t r o l  convergence have not 
d e a l t  w i t h  t h e  problem i n  a p o s i t i v e  sense b u t  w i t h  negat ive  r e s t r a i n t  
techniques. Thus, a l t e r n a t i v e s  t o  convergence problem encountered a f t e r  
d i s a s t e r s  i n c l u d e  prep lann ing  w i t h  emphasis on develop ing g r e a t e r  
p r e c i s i o n  and c o o r d i n a t i o n  o f  i n f o r m a t i o n  g a t h e r i n g  i n c l u d i n g  m o n i t o r i n g  
o f  media, o r g a n i z i n g  and t r a i n i n g  o f  p a p u l a t i o n  t o  assume respon- 
s i b i l i t i e s ,  o r i e n t i n g  o r g a n i z a t i o n s  d e a l i n g  w i t h  d i s a s t e r  about con- 
vergence problems, and t r a i n i n g  personnel  i n  s p e c i f i c  techniques. 
A s p a t i a l  model o f  Convergence behavior  i s  i n c l u d e d  i n  t e x t .  n a t a  i s  
d e r i v e d  from secondary sources. 

F i  n d i  ngs/Comments: 

(1 )  Convergence ac t ion ,  movement of people, messages and s u p p l i e s  toward 
a d i s a s t e r - s t r u c k  area, has been v e r i f i e d  i n  almost every s tudy o f  
d i s a s t e r .  

(2) The volume of e x t e r n a l  i n f o r m a t i o n a l  convergence i s  l a r g e l y  a 
f u n c t i o n  o f :  (1) t h e  accuracy and s p e c i f i c i t y  a f  i n f o r m a t i o n  
r e g a r d i n g  the geographic scope o f  d i s a s t e r ,  and ( 2 )  t h e  degree w i t h  
which i n f o r m a t i o n  i s  gathered, eva lua ted  and d isseminated t o  
a p p r o p r i a t e  rece ivers .  D isseminat ion  o f  erroneous o r  ambiguous 
r e p o r t s  t h e r e f o r e  aggravates problems. 

(3)  Mass media i s  n o t  w e l l  adapted t o  t h e  d isseminat ion  of supply  
appeals because no c o n t r o l  can be exerc ised over  donors once appeals 
a r e  made. 

( 4 )  Data i n d i c a t e s  t h a t  t h e  magnitude o f  convergence o f t e n  h inders  
organized rescue and r e l i e f  opera t ions  and o therw ise  impedes 
r e s t o r a t i o n  o f  normal l i f e .  

(5 )  Return of permanent r e s i d e n t s  i s  s e l e c t i v e  i n  n a t u r e  and dependent 
on t h e  e x t e n t  and t y p e  o f  losses suf fe red  i n  a d i s a s t e r .  

( 6 )  Evidence suggests a c l a s s  and age d i f f e r e n t i a l  i n  t h e  speed w i t h  
which r e s i d e n t s  r e t u r n .  
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L e g i t i m a t e  c o l l e c t i o n  o f  a r t i c l e s  by f r i e n d s  and r e l a t i v e s  may be 
mis taken f o r  l o o t i n g .  Regardless o f  o b j e c t i v e  na tu re  o f  t h r e a t  from 
l o o t i n g ,  v i c t i m s  h o l d  b e l i e f  t h a t  cons iderab le  l o o t i n g  f o l l o w s  
d i s a s t e r  and they  expect a u t h o r i t i e s  t o  p r o t e c t  t h e i  r" p r o p e r t y  
(PS. 54). 

Separat ion o f  p r imary  arid extended f a m i l y  members and f r i e n d s h i p  
groups i s  perhaps t h e  most s i g n i f i c a n t  s i n g l e  f a c t  t o  comprehend i n  
unders tand ing  t h e  lai.ge amount o f  anx ie ty -mot iva ted  convergence t h a t  
occurs i n  d i s a s t e r s  (pg. 37). 

D i s a s t e r  v i c t i m s  p r e f e r  t o  "double-up" i n  homes of r e l a t i v e s  and 
f r i e n d s  than t a k e  advantage o f  a v a i l a b l e  p u b l i c  s h e l t e r s  o r  make 
formal requests  f o r  housing (pg. 42). 

(10)  "Cornucopia theo ry "  suggests a tendency t o  t h i n k  i n  terms o f  r e p a i r  
i n s t e a d  s f  p revsn t ion  and may produce d i s a s t e r  o rgan iza t i ons  which 
a r e  b e t t e r  adapted t o  excess supply  than t o  inadequate supply  

The r e s u l t  i s  t h a t  formal  r e l i e f  and c o n t r o l  aqencies (pg*  4 6 ) .  
f req uent  1, 

(pg. 41). 
and g ross  

(11)  S p a t i a l  d 
c u r i  os i t y  
(P9. w .  

overes t i ina te  t h e  p r o p o r t i o n a l  e x t e n t  o f  t h e i  r own e f f o r t s  
y underest imate t h e  e x t e n t  o f  i n fo rma l  ass is tance.  

s tance appears t o  be a g r e a t e r  determinant  o f  personal 
convergence than  o f  personal a n x i e t y  o r  he1 p convergence 

(12)  A l though d i s a s t e r s  inc rease t h e  o p p o r t u n i t i e s  f o r  e x p l o i t a t i o n ,  they 
o f t e n  reduce t h e  m o t i v a t i o n  t o  engage i n  t h a t  form o f  behavior ,  a t  
l e a s t  among t h e  p o p u l a t i o n  which exper iences t h e  d i s a s t e r  (pg. 51). 
Expl a i  t a t i  on i nvol VPS ego-detachment r a t h e r  than ego-i nvo l  vement i n  
a s i t u a t i o n  (pg. 52) .  

(13) T h e  search f o r  "tokens" or "souveniers"  must be recognized as a 
p r e v a l e n t  tendency, e s p e c i a l l y  among t h e  ex te rna l  convergers who are  
mo t i va ted  predominant ly  by c u r i o s i t y .  The frequency w i t h  which 
merchants and vendors c a p i t a l  i zt? on t h i s  tendency fo l  1 owi  ng 
d i s a s t e r s  by t h e  s a l e  o f  photographs and s u r v i v i n g  d i sas te r -sca r red  
o b j e c t s  suggests bo th  a u n i v e r s a l i t y  o f  t h i s  t y p e  o f  behav io r  and 
one of t h e  means by which i t  can be channeled i n t o  non -d i s rup t i ve  
forms (pg. 56), 



Hans, J. and T. S e l l .  1974. Evacuat ion RTsks--An -I_ Eva lua t ion .  Las Vegas: 
U,S, Envi ronrnental P r o t e c t i o n  rgency, National Envi r ~ n ~ ~ n t ~ 1  -Research 
Center. 

A f t e r  ~ x a m ~ ~ i n ¶  a ~ ~ p ~ ~ ~ i ~ a t e ~ ~ ~  500 evacuat ions between January 1960, and 
February 1973, regardless nf cause, 54  evacuatlhans were s e l e c t e d  f o r  
i n v e s t i g a t i o n  o f  r i s k s  i n v o l v e d  i n  an ~ v a c u a t i ~ ~ .  From t h i s  data, t h e  
ob jec t ive ,  was t o  assess t h e  r i s k  sf death, major  injury and cos t  associ -  
a t e d  w i t h  an evacuat ion  i n  t h e  event o f  an a c c i d e n t  a t  a f i x e d  n u c l e a r  
f a c i  1 i ty,  
ana lys is ,  
h u t  a1 1 t r a n s p o r t a t i  on acc idents  i nvo l  v i  ng hazardous m a t e r i a l s  and an 
evacuat ion  o f  mort! t an 500 people were inc luded, 
evacuated i n  t h e  54  events  t o t a l e d  1,142,336 persons. Only t e n  deaths 
and two i n j u r i e s  were r e p o r t e d  i n  a l l  the evacuat ions making v a l i d  
s t a t i s t i c a l  comparisons i n a p p r o p r i a t e ,  The authors suggest us ing  t h e  
U.S. r a t e s  compi led f o r  motor v e h i c l e  acc idents  per  person-mi le  as an 
a l t e r n a t i v e  r i s k  measure a l though t h i s  fflay lead t o  an o v e r e s t i m a t i o n  o f  
expected i n j u r i e s  and deaths when m i l e s  evacuated a r e  l a r g e  o r  when only 
a s i n g l e  event  i s  analyzed, I n  de termin ing  costs,  f o u r  c a t e g o r i e s  were 
used f o r  est imates:  ( 2 )  expenses i n v o l v i n g  evacuees, ( 2 )  cas ts  i n v o l v j n g  
evacuators,  ( 3 )  f i n a n c i a l  losses  o f  P a m  areas, and (4 )  f i n a n c i a l  losses 
o f  urban and i n d u s t r i a l  areas, The au-5lnor.s note t h a t  t h e  cos t  o f  an 
evacuat ion  would be minor  i n  o r d e r i n g  an evacuat ion  e s p e c i a l l y  i f  t h e r e  
were any risk a t  a l l  f rom the d i s a s t e r  agent. I n  a d d i t i o n  parameters i n  
an evacuat ion t h a t  a f f e c t  r i s k  and how those parameters can be used t o  
p r o g n o s t i c a t e  r i s k  were expl  ored. 
evacuate r u r a l ,  urban and suburban p o p ~ ~ ~ ~ t i o n s  (bent no m i x t u r e s )  depend- 
i n g  on p o p u l a t i o n  dens i ty ,  road capacit-,y o r  e x i s t i n g  wi thdrawal  plans. 
The au thors  f u r t h e r  n o t e  t h a t  even when presented w i t h  a grave t h r e a t  
people r e f u s e  t o  evacuate and t h a t  t h e r e  i s  no reason t o  b e l i e v e  t h a t  
r a d i a t i o n  r a t h e r  than some o t h e r  agent w i l l  p r o v i d e  s u f f i c i e n t  m o t i v a t i o n  
t o  evacuate. Same prob'i ems assaci  a ted  w i t h  evacuat ions i ncl u d i  ng pre-  
mature c h i l d b i r t h s  s convergence behav io r  and evacuat ions o f  i n s t i t u t i o n s  
whether p u b l i c  or p r i v a t e  a r e  a l s o  discussed, No pan ic  o r  l o o t i n g  was 
r e p o r t e d  

Both q?restl" onnai r e s  and personal  i n t e r v i  ews were used f o r  
Events were s e l e c t e d  t o  cover a wide range o f  p o p u l a t i o n  s i z e s  

The slumber s f  people 

A l  SD expl  ored Mere t imes needed t o  

F i  n d i  ngsdlrIarni ngs : 

(1) The ~ i s k  o f  i n j u r y  o r  death t o  evacuees does not  change as a Sunc- 
t i o n  o f  t h e  nrimhers o f  people invo lved.  

( 2 )  The r i s k  o f  i n j u r y  or death t o  evecuees can be approximated u s i n g  
t h e  N a t i o n a l  Highway Safe ty  Council s t a t i s t i c s  f o r  motor v e h i c l e  
acc idents ,  a l though s u b j e c t i v e  i n f o r m a t i o n  suggests t h a t  t h e  r i s k s  
w i l l  be much lower, 

(3) Most evacuees u t i l i z e  t h e i r  personal  v e h i d e s  i n  an evacuat ion.  

(4) Most evacuees assume t h e  r e s p o n s i b i l i t y  of a c q u i r i n g  food and 
s h e l t e r  for thernsel ves, 



( 5 )  No pan ic  o r  h y s t e r i a  hiis been observed i n  evacuat ions.  

( 6 )  Evacuat i oii cos ts  a r e  highly area-dependent and should be computed. 

Janfs ,  I. L. and C. Mann. 1977. "Etwt-gency Dec is ion  Making: 
4 T i i e o r e t i c a l  A n a l y s i s  o f  Responses t o  D i s a s t e r  Idarni ngs 9 ' 1  ____-_I.- Journal  o f  
fluman - ~ S t ress  3 (June):  35-48. 

Focusing on t h e  c o g n i t i v e  aspect o f  decision-making, t h i s  a r t i c l e  
pr-esents a t h e o r e t i c a l  model f o r  t h e  a n a l y s i s  f o r  human response l o  
warnings o r  s igns  o f  danger, The c o n f l  i c t - t h e o r y  model o f  emergency 
dec is ion-making suggests  t h a t  e f f e c t  f v e  emergency dec i s ions  a r e  most 
1 i ke'ly when a v i  g i  1 a n t  coping p a t t e r n  a5 opposed t o  hyperv i  g i  1 an t  p a t -  
t ~ m  i s  dominant. The p a t t e r n  o f  v i g i l a n c e  r e q u i r e s  t h a t  f o u r  #mediat ing 
c c n d i t i o n s  be rnet: (1) t h e  awareness o f  se r ious  r i s k s  i f  no p r o t e c t i v e  
a c t i o n  i s  taken; ( 2 )  t h e  appra-isal o f  expected e f f e c t i v e n e s s  o f  p ro tec -  
t i v e  a c t i o n ;  ( 3 )  t h e  moderate o r  h igh  degree o f  hope t h a t  a b e t t e r  rieans 
o f  escape i s  r e a l i s t i c a l l y  f e a s i b l e ;  and (4 )  t h a t  s u f f i c i e n t  t ime is  
a v a i l a b l e  t o  search and c v a l u a t e  i n f o r m a t i o n  and advice. Uyperv ig i l ance  
atid even pan ic  may OCCUQ when people f e a r  entrapment dnd f e e l  l i t t l e  
t i m e  i s  l e f t  t o  make a s a f e  e x i t  f rom t h e  s i t u a t i o n .  When accompanied 
by sensory d e p r i v a t i o n ,  r e s t r i c t i o n  o f  a c t i v i t y  or Sack o f  con tac t  w i t h  
s u p p o r t i v e  persons f e e l  i ngs o f  he1 plessness increase. The authors argue 
t h a t  t h e  uniqueness o f  t h e  model l i e s  i n  the s p e c i f i c a t i o n  o f  c o n d i t i o n s  
r e l a t i n g  t o  c o n f l i c t ,  hope and Lime pressure which mediate t he  d i s t i n c -  
t i v e  capin9 pa t te rns ,  

F i  n d i  ngslComments: 

r h i s  i s  a t h e o r e t i c a l  a n a l y s i s  o f  psycho log ica l  c o n d i t i o n s  i n v o l v e d  i n  
hinnan r e a c t i o n s  t o  warnings o r  s igns o f  danger, 

... 

Jaske, R. 1984. "FEMA's I n t e g r a t e d  Emergency Managemerat I n f o r m a t i o n  
System," ( d r a f t  r e p o r t ) .  Uashington ,  D.C.: Federal  Emergency Management 
Age n cy. 

rile i n t e g r a t e d  Emergency Managemefit i n f o r m a t i o n  System (IEM1S) 
devel  oped f rom FEMA's Radi o l  o g i  c a l  Emergency Preparedness Progrdin i s  
designed t o  ass is t :  emergency managers i n  plannii-ig, e x e r c i s i n g  and 
e v a l u a t i n g  eriiergency response i n  h u r r i c a n e  evacuat ion.  
models a r e  i nc luded :  (1) t h e  d i s p e r s i o n  model, ( 2 )  t h e  dose model us ing  
t h e  d i s p e r s i o n  model and p o p u l a t i o n  dens i t y ,  ( 3 )  t h e  evacuat ion mode? 
which w i l l  " c a l c u l a t e  p o p u l a t i o n  l e v e l s  and evacuat ion t jme  i n  response 

Four s i m u l a t i o n  



t o  ~ ~ ~ ~ ~ ~ a ~ ~ i ~ ~  instructions, ~ ~ ~ ~ ~ ~ o ~ ~ ~ t i ~ ~  ~~~w~~~~ and any o b s t a ~ l e s ”  
prreducing “measures o f  e f f e c t i v e n e s s :  neasures o f  travel time, vehicle 

c~eues. and delays and person ~ ~ r ~ ~ g ~ ~ ~ ~ ~ ”  (py .  9>!, and ( 
atdon model ~ e t ~ r m i ~ ~ ~ ~  the  e x t e n t  o f  s i r e n  ~ ~ r ~ ~ ~ n ~ ~  

rdms - include scenar io  genera t ion  f a r  (1) emergency response mer- 
s ,  ( 2 )  e x e r c i s e  e ~ a ~ ~ ~ a t ~ ~ n  regard ing  t i m e l i n e s s  o f  response by o f f i -  

c i a l  s t h rough  eva lua t ion  o f  ~ ~ ~ ~ u ~ ~ , ~ ~ ~ ~  actions o f  evacuat ion and 
s h e l t e r i n g  d u r i n g  a ~ ~ ~ o ~ h ~ ~ - i ~ a ~  mergeqcy, ( I S )  a da ta  base access ib le  
Peso o t h e r  a p p l i c a t i o n  models, and (4 )  an evacuat ion  
c o n s t r u c t e d  i n  t he  emergency response b:j cal CUI a t ?  YB 

o p t l a t i o n  o f  i n t e r e s t ,  

F f n d i  nys/Comnents: 

Bri entatirsnal a r t i c l e  so f tware  ~ r ~ ~ ~ a ~  avai  1 ah$ e t o  
emergency m a n a g e r s  erslng s i m u l a t i o n  models, 

Mi 1 e t i  0. 1985, ‘%I e Conf l  i e t  and A ~ ~ ~ ~ ~ o ~ m e ~ ~  i n  Emergency 
Emergency Management/Revi ew 2: 20-22, 

C o r ~ e r n  over  role c o n f l i c t  or s t r a i n  and role ~ ~ a ~ ~ o ~ ~ i ~ ~ ~  i s  
acute when i t  re ferences  behavior  o f  emergency workers dmrl’n 
c-ies, This  a r t i c l e  examines Kfllian’s o r i g i n a l  concept (195 
as well as other accounts o f  role abandonment i n  emergency workers, 
Evidence from White (1952) note h r o l e  con f l  I c t  e x i s t s  i n  
emergencies, r ~ l e  certainty i n  ral es y i  e l  d s  per formi  ng 
work roles over  f a m i l y  r o l e s  an 
~ ~ e ~ g e ~ c y  r o l e s  a r e  n o t  c l e a r  a 

in d i s a s t e r s  i f  esnergencies a r e  prefaced by 
Thus, it i s  e s s e n t i a l  t h a t  emergency p l a n s  and eivlergency worker t r a i n i n g  
programs a r e  adopted .  

~ ~ ~ a n ~ ~ ~ m ~ ~ t  o f  ~ ~ r ~ e f l ~ ~  work. r 

(1 1 When emergency r o l e s  are 4 ‘ ~ e r t a i  n” f o r  emergency workers r o l e  
c o n f l i c t  i n  emergencies does not  result i n  t h e  ~~~n~~~~~~~ o f  
emergency work r o l e s  (pg.  22), 

( 2 )  When emergency ~ o ~ - ~  roles a r e  not  c l e a r  o r  “ c e r t a i n “  - 
through l a c k  o f  t r a i n i n g  or p l a n n i n g  - f o r  emergency wo 
c o n f l  i c t  i n  emergencies can result i n  seeing 
more c e r t a i n  roles toward i n t i m a t e s  before a% 

( 3 )   ole c o n f l  i c t  f o r  emergency workers can e l i c i t  ~ s ~ ~ ~ o ~ ~ ~ ~ ~ a l  s t r e s s  
about s a f e t y  o f  intimates and workers can improv ise ways o r  mer 
p l a n s  can f o r m a l i z e  methods f o r  worvers t o  check on in t imates ,  
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Motz, Annabe? l e  Bedet-. 1.383. "Re1 o c a t i o n  as Process: A Soc ia l  
P s y c h a l s g i c a ~  Perspect ive."  Research Report  81-RO1. Ft. Bel vo i  r, V A :  
I n s t i t u t e  f o r  W3tnr R ~ S O U P C ~ S ,  Water Resources Support Center. 

.I h i s  r e p o r t  exams w s  t h e  re1  o c a t i  on process f rom a soc i  a1 psycho1 o g i  c a l  
p e r s p e c t i v e  u s i n g  pas t  steadies f o r  data. Three s e t s  o f  a c t o r s  a r e  
i d e n t i f i e d :  t h e  p o t e n t i a l  r e l o c a t e e s  i n c l u d i n g  t h e i r  irnniediate coniiiiunity 
assoc ia t i ons ,  t h e  l a r g e r  community, and those who d e f i n e  and implement 
V I  o c a t i  on. Phases o f  re1 o e a t i  on i n c l  udes the pl a n n i  ng and p r e p a r a t i o n  
stage, t h e  ac tua l  move and t h e  post-movement adjustments, Attention i 5 
d i  rec ted  t o w  R - ~ S  t h e  nays p o p 1  e respond t o  re1 o c a t i o n  accord ing t o  thei r 
cosmcryol i t a n / ' l o c a l  o r i e n t a t i o n  and thsi r s e l f - i d e n t i t y  regard ing  t h e  
symbol ic  aspects  o f  home atid community. Poss ib le  r e a c t i o n s  a f t e r  the 
~ o v e  are  a l s o  examined, I m p l i c a t i o n s  f o r  f a c i l i t a t i n g  r e l o c a t i o n  as a 
nons trsactural a1 t e r n a t i  ve s f  Army Corps o f  Engi neers pol  i e i e s  as  we1 1 as 
a p o s s i b l e  means for  assessment o f  r e l o c a t i o n  process are suggested. 

F i  n d i  ngs/Comiiients: 

(1) The e x t e n t  t o  which an i n d i v i d u a l ' s  s e l f - i d e n t i t y  i s  dependent upon 
t h e  space of h i s  o r  her  hoiire and neighbsrhood i s  l i k e l y  t o  s i g n i f i -  
c a n t l y  a f f e c t  h i  s/her r e a c t i o n s  t o  re1 s c a t i  on. 

assoc iated \+;ith t he  f a c i l i t y  w j t h  which one adapts t o  new 
s i t ra a t  i ofi s i nc 1 ud i n CJ r e  1 ocat  i on. 

( 2 )  Owe's o r i e n t a t i o n  toward  l i f e  ( laca l /cosmopo l i tan)  i s  l i k e l y  t o  be 

(39 S a t i s f a c t i o n  w i t h  r e l o c a t i o n  increases over t ime. 

Perry,  Ronald b!* 1979. "Evacuat ion Decision-Maki ny i n  N a t u r a l  
D isasters , "  bhM?..~Emergencies .- 4(l) : 25-38. 

Th i  s paper r-eui ews and summari mes m p i  rf c a l  s t ~ i d i  es o f  warning responses 
focus ing  on v o l u n t a r y  pre- impact  evacua t ion  behavior. Mhile e a r l i e r  
s t u d i  es lacked a n a l y t i c  modell s i d e n t i f y i n g  v a r i  ab1 es and speci  f y i  ng 
pa t te rns ,  the l a t e r  systems models were u s e f u l  on ly  i f  analyzed at. t h e  
c o i ~ i ~ i n i t y  l e v e l .  Not very  u s e f u l  a t  l o o k i n g  a t  i n d i v i d u a l  behavior,  
systems models were usual  l y  suppl ernented by some form o f  soc i  a1 -psycho- 
l o g i c a l  model t o  enhance the framework and al low a n a l y s i s  of b o t h  t h e  
i n d i v i d u a l  and cc?, mun i ty  l e v e ? s  a t  the same t ime. The a d a p t a t i o n  of the 
i ntegrateb systems/emergent norm approach f u r t h e r  p e r m i t t e d  t h e  "temporal 
o r d e r i n g  o f  f8ctors" i n  personal r e a c t i o n s  t o  warnings. S i x  v a r i a b l e s  
a re  described: (1) presence o f  adapt ive  p l a n ,  ( 2 )  i n d i v i d u a l  d e f i n i t i o n  
t h a t  t h r e a t  i s  r e a l o  ( 3 )  l e v e l  o f  perce ived r i s k ,  ( 4 )  f a m i l y  contex t  i n  
which warning i s  received, (5) p a t t e r n s  o f  k i n  r e ? a t i a n s h i p s ,  and 
(6 )  l e v e l  o f  ccnsmsunity development. A flow d i a g r a  o f  systems-emergent 
norm i ssues i n  i n d i v i d u a l  response t o  n a t u r a l  hazard warning and a model 
uss't?g v a r i a b l e s  i n  i n d i v i d u a l  d e c i s i o n  t o  evacuate a r e  presented j n  paper. 
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Hypotheses: ( v e r b a t i m )  

The more p r e c i s e  t h e  i n d i v f d u a l ' s  adap t i ve  plan, t h e  h i g h e r  t h e  
p r o b a b i l i t y  o f  evacuat ion.  

The g r e a t e r  t h e  i n d i v i d u a l ' s  p e r c e p t i o n  o f  r e a l  t h r e a t  (warning 
b e l  i e f )  , t h e  g r e a t e r  t h e  probab i  1 i t y  o f  evacuat ion  ( d a t a  as repo r ted  
i s  c o n f l i c t i n g  r e g a r d i n g  t h i s  hypothes is ) .  

The h i g h e r  t h e  l e v e l  o f  pe rce i ved  personal  r i s k ,  t h e  g r e a t e r  t h e  
p r o b a b i l i t y  o f  evacuat ion.  

To t h e  e x t e n t  t h a t  f a m i l y  (household) members a r e  t o g e t h e r  o r  
accounted fo r ,  t h e  p r o b a b i l i t y  o f  evacuat ion  7s Increased. 

The c l o s e r  one's r e l a t i o n s h i p  t o  extended kinsmen, t h e  more l i k e l y  
one i s  t o  evacuate. 

The g r e a t e r  one's p a r t i c i p a t i o n  i n  t h e  community, the more l i k e l y  
he/she w i  11 evacuate. 

Fami 1 i es headed by aged persons, o r  extended fami ly households 
c o n t a i n i n g  aged, a r e  l e s s  l i k e l y  t o  evacuate i n  response t o  hazard 
warnings. 

C u l t u r a ?  f a c t o r s  ( r a c e / e t h n i c i t y )  i n f l u e n c e  t h e  e x t e n t  t o  which a 
f a m i l y  i s  l i k e l y  t o  evacuate. 

Perry,  R. W. and M. R. Greene. 1982. "The Ro le  o f  E t h n i c i t y  i n  Emergency 
Decision-Making Process," S o c i o l o g i c a l  I n q u i r y  52(4) : 309-334. 

The authors  s t a t e  t h e  purpose o f  t h e  paper i s  t o  rev iew  and expand 
e x i s t i n g  models o f  warni ng response behav io r  t o  i n c l u d e  t h e  general I y  
over looked m i n o r i t y  groups. They propose t h e  emergent norm p e r s p e c t i v e  
combined w i t h  t h e  bounded r a t i o n a l i t y  approach p rov ides  b e t t e r  under- 
s t a n d i n g  o f  t h e  process which operates between message r e c e i p t  and 
ac t i on ,  Four general  t asks  a re  addressed: (1) t h e  personal  d e c i s i o n  
rega rd ing  r i  sk based on warning processes, ( 2 )  d e l i m i t i n g  soc i  a1 f a c t o r s  
which impinge on t h e  warning process, ( '3) assembling a convent iona l  
model o f  warning response behav io r  and (4 )  i n t e g r a t i n g  m i n o r i t y  s t a t u s  
v a r i a b l e s  i n t o  a comprehensive model. T h e i r  mode? i n c l u d e s  twe lve  
hypotheses; an e x t e n s i v e  b i b 1  iography  - s  a l s o  given. 

Hypotheses: (N ine  most r e l e v a n t  t o  evacuat ion,  pg. 326-327) 

(1 )  The more p r e c i s e  t h e  i n d i v i d u a l  adap t i ve  plan, t h e  g r e a t e r  t h e  
p r o b a b i l i t y  o f  evacuat ion.  
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lne g r e a t e r  the i n d i v i d u a l  p e r c e p t i o n  o f  r i s k ,  t h e  g r e a t e r  t h e  
prwbabi 1 i t y  o f  evacuation. 

'The h i g h e r  t h e  level o f  perce ived personal  r i s k ,  the g r e a t e r  t h e  
p robabi  1 i ty  o f  wacuat. ion. 
-. [ n e  g r e a t e r  the ex ten t  t h a t  f a m i l y  menl-mers a r e  toge the r ,  t h e  g r e a t e r  
t h e  p r o b a b i l i t y  o f  evacuation. 

I n d i v i d u a l  cha rac te r i zed  by e x t e r n a l  l ocus  o f  c o n t r o l  a re  less  
l i k e l y  l o  evacuate BO" t o  take  p r o t e c t i v e  ac t i on .  

The g r e a t e r  t h e  frequency o f  con tac ts  w i t h  k i n ,  t h e  more warnings 
r-ecef ved 

The g r e a t e r  t h e  l e v e l  o f  community involvement, t h e  mors warnings 
rece- i  ved. 

P4eriibership i n  e t h n i c  m i n o r i t y  groups i s  r e l a t e d  t o  na tu re  o f  con- 
t a c t s  w i t h  k i n .  

Membership i n  e t h n i c  m i n o r i t y  groups i s  p c s i t i v e l y  c o r r e l a t e d  w i t h  
l o w s  perce ived c r e d i b i  l t y  o f  a u t h o r i t i e s ,  

Pei-ry , R. b!. , M. R. Greene and M. K. L i n d e i l .  1980. "Enhancing 
Fvacuat4on Wzrning Cornpl iance:  
D i s a s t e r s  4 ( 4 ) :  433-449. 

'1 he authors argue t h a t  warnings are  re1 a t i  v e l y  use1 ess  withorit a 
co t~ tmun~ ty  evacuat ion  plan. Warning messages g iven by local  a u t h o r i t i e s  
i o  t t i re3teoed popul  a t i  ons stioul d he as s p e c i f i c  as p o s s i b l e  rega rd i  ng the  
d e s c r i p t i o n  o f  t h e  t h r e a t ,  probable t i m e  o f  impact as well as suggest ions 
f o r  a p p r o p r i a t e  adap t i ve  behavior .  D i s a s t e r  preparedness programs should 
i n c l u d e  (1) a s t r a t e g y  f o r  a c t i o n ,  and (2 )  programs f o r  educat ing  t h e  
p u b l i c  a b o u t  plans. I n c e n t i v e s  t o  evacuate i n c l u d e  four- i ssue  areas: 
( I )  she1 t e r i n g ,  ( 2 )  t r a n s p o r t a t i o n ,  ( 3 )  f a m i l y  and s e c u r i t y  precaut ions,  
and ( 4 )  p r o p e r t y  p r o t e c t i o n .  Emp i r i ca l  ev idence t o  suppor t  t h e  
conc lus ions  comes f rom s t u d i e s  o f  four f l o o d  s t r i c k e n  communities. 

Suggestions f o r  Emergency P lann ing , "  
__l-l_.l_ 

F i  nd i  ngs/Comments: 

(1) Evacclees prefer t h e  homes o f  r e l a t i v e s  o r  f r i e n d s  as she l te r ,  

( 2 )  As fo rewarn ing  shor tens and community p r e p a r a t i o n  i s  low, persons 
f i r s t  seek known prot,ection (no t  always t o  t h e i r  advantage). 



Use o f  p u b l i c  s h e l t e r s  inc reases  when ~ Q f f l ~ ~ ~ n i t y  ~~e~~~~~~~~ is  h i g h ,  
when e n t i  r e  community evacuates and when evacuees a n t i c i p a t e  the 
necessary t ime  p e r i o d  of absence fpom residences a s  Song; i n  genepa?, 
p u b l i c  s h e l t e r s  a t t r a c t  one-fourth of evacu~es a t  a 

When f l o o d i n g  i s  r e c u r r e n t  and d i s a s t e r  s u b c u l t u r e  e x i s t s  use o f  
p u b l i c  s h e l t e r  tends t o  be low. 

Warning messages a r e  n o t  n e c e s s a r i l y  the pl ace evacuees 
t h e  a v a i l  a b i  1 i t y  o f  she1 t e r .  

a t a  i n d i c a t e s  t h a t  t h e  p u b l i c  i s  r e c e p t i v e  t o  t h e  concept of o f f i -  
c i a l  l y  prov ided  t r a n s p o r t a t i o n  which would p r o b a b ~ ~  be use 
p o t e n t i  a1 evacuees 

F a m i l i e s  tend t o  evacuate as u n i t s  (from Drabek and Bo 
Bata  i n d i c a t e s  t h a t  most p o t e n t i a l  evacuees would support  t he  con- 
c e p t  o f  " ' fami ly  message c e n t e r * "  

Data b a s i c a l l y  suppor ts  Dynes e t  a l .  (1972, pg. 33) concept. SSP 
"symbol i c  s e c u r i t y "  measures segardi  ng evacuees pe rcep t ions  o f  
s e c u r i t y  problem. As an i n c e n t i v e  t o  evacuat ion  t h e  su 
made t o  use i n d i v i d u a l s  from neighhorhoods f o r  security panrp~ses 
t h u s  f r e e i n g  p o l i c e  personnel f o r  o t h e r  work. 

Q u a r a n t e l l i ,  E. b. 1980. 
and Imp1 i c a t i o n s  f rom t h e  
Research Center. 

Th i s  ex tens i ve  s tudy  summarizes t h e  issues  and f i n d i n g s  frm both t 
empi ri c a l  research  s t u d i  es and t h e o r e t i c a l  aspects o f  d i  s a s t e r  14 Le 
th rough  1979. Emphasis i s  on r e l a t i v e l y  f o c a l i z e d  and sudden types of 
d i s a s t e r s  u s i n g  Eng l ish-speak ing  sources from t h e  soc ja l  and beti 
sciences. The au thor  ques t ions  t h e  o f t e n  i m p l i c i t  assumptions i 
t h e  r u b r i c  t h a t  evacuat ion  i s  always f u n c t i o n a l l y  good and f o l l o  
st imulus-response l i n e a r  model. Evacuat ion i s  n o t  always seen a 
r o u n d - t r i p  i nvol  v i  ng q u i t e  heterogenous behav io r  by evacuees, T 
a t  t h e  community l e v e l  i n v o l v e s  f i v e  components: community context lp 
t h r e a t  c o n d i t i a n s ,  s o c i a l  processes, p a t t e r n s  of behav io r  and the con- 
sequences f o r  preparedness (evacuat ion) .  These major themes are fur taer  
e labora ted  on u s i n g  t h e  e m p i r i c a l  evidence f r o m  evacuat ion  studlies a 
n o t i n g  i ssues  which are over looked, assumed ar missing. The tesrdeoc 
observe i d i o s y n c r a t i c  f a c t o r s  r a t h e r  than genera l i zed  or generic aspects 
i n  d i s a s t e r  research s t u d i e s  i s  a l s o  emphasized. The au thor  ~ ~ ~ ~ ~ ~ ~ n ~ s  
t h a t  evacuat ion  be viewed as a p r o a c t i v e  r a t h e r  than reactfw response, 
t h a t  p lann ing  be viewed as a f low process i t h  d i f f e r e n t  sta 
v a r i o u s  k inds  o f  con t i ngenc ies  and t h a t  evacuat ion  be viewed 
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f rom warn ing t o  wi thdrawal  t o  s h e l t e r  and then re tu rn .  An annotated 
b i b l i o g r a p h y  d i v i d e d  i n t o  e m p i r i c a l  and t h e o r e t i c a l  s t u d i e s  on evacuat ion  
f o l l o w s  t h e  t e x t .  Th is  i s  must r e a d i n g  f o r  anyone i n t e r e s t e d  i n  behav io r  
o f  i n d i v i d u a l s  o r  o r g a n i z a t i o n s  d u r i n g  emergencies, 

F i  n d i  ngs/Comrnents :: 

Th is  comprehensive r e p o r t  syn thes izes  research m a t e r i a l  on evacuat ions 
w h i l e  n o t i n g  t h e  l a c k  o f  evidence o r  erroneous assumptions made by bo th  
laymen and researchers i n  t h e  f i e l d .  F ind ings  and i r n  l i c a t i a n s  a r e  
m e t h o d i c a l l y  evaluated, making t h i s  s tudy a "must'' read ing  f o r  those 
i n t e r e s t e d  i n  behav io r  o f  i n d i v i d u a l s  or o r g a n i z a t i o n s  d u r i n g  emergencies. 

Q u a r a n t e l l i ,  E, L. 1957, "The Behavior  o f  Panic P a r t i c i p a n t s , "  
_I__. Soci o l  ogy and - Soci a1 Research 41: 

The emerging image o f  pan ic  p a r t i c i p a n t  suggests t h a t  a person under 
extreme stress does no t  regress  t o  t h @  " 'brute l e v e l "  b u t  r a t h e r  s h i f t s  t o  
an i n d i v i d u a l i s t i c  s o l u t i o n  i n  a c r i s i s .  Us ing tape recorders approxirna- 
t e l y  1000 people i n v o l v e d  i n  a v a r i e t y  o f  d i s a s t e r s  were i n t e r v i e N e d  
regard ing  behav io r  i n  c r i s i s  s i t u a t i o n s .  Aspects of panic  behavior 
i n c l u d e  (1) p e r c e p t i o n  by t h e  p a r t i c i p a n t  t o  a s p e c i f i c  t h r e a t  regard ing  
one 's  personal  p h y s i c a l  s u r v i v a l ,  ( 2 )  a f u t u r e  o r i e n t a t i o n  i n  
person f e e l s  psss i  51 e f u t u r e  entrapment, ( 3 )  an acute  sel f -consciousness 
marked by unchecked f e a r  and f o c u s i n g  on escape, ( 4 )  awareness o f  one's 
a c t i v i t i e s ,  no t  b l i n d  o r  random behavior ,  (5) n o n - r a t i o n a l  r a t h e r  than 
i r r a t i o n a l  behavior ,  ( 6 )  aspects which are plot n e c e s s a r i l y  nsn- func t iona l  
n o r  maladapt ive,  and ( 7 )  a c t i n g  i n  a non-soc ia l  manner d i s r e g a r d i n g  normal 
s o c i  a1 re1 a t i  onshi  ps and i n t e r a c t i  ons and whi ck may be skor t -1  i ved. 
Hewever ;% i s  s o c i a l  i n t e r a c t i o n  t h a t  i s  b a s i c  i n  d e f i n i n g  t h e  c r i s i s  
s i t u a t i o n  as a t h r e a t e n i n g  one and i n  r e i n f o r c i n g  t h e  d e f i n i t i o n  o f  t h e  
s i t u a t i o n  where o n l y  f l i g h t  i s  poss ib le ,  
represent  a p r d m i t i v a t i o n  o f  response b u t  an a t tempt  t o  a d j u s t  t o  an 
unexpected and a c t i  on-dernandi ng c i  rcumstance by n o n - r a t i  m a l  and non- 
s a c i  a1 i n d i v i d u a l  i s t i c  s o l u t i o n .  

187-194. 

Thus p a n i c  behavior  does no t  

( 1) Aspects o f  pan ic  behavi o r  i n c l u d e  ( I )  personal  vu1 nerab i  1 i t y  , 
(2 )  f e e l i n g  o f  p o s s i b l e  f u t u r e  entrapment, and ( 3 )  i n d i v i d u a l i s t i c  
focusing on escape marked by unchecked fear. 

( 2 )  S o c i a l  i n t e r a c t i o n  i s  b a s i c  t o  d e f i n i n g  c r i s i s  s i t u a t i o n  as 
t h r e a t e n i n g  and one i n  which c o r r e c t  response i s  f l i g h t .  



Quarantelli E, L, 1954, “The Nature and ~ ~ ~ ~ ~ ~ j o ~ s  o f  Pandca” The 
American Journa l  o f  Socio’Bsg$- 68: 267-275. 

No t ing  t h a t  the frequency of panic has been o v e r ~ ~ a ~ ~ ~ ~ a t ~  
d i s a s t e r  l i terature ,  t h i s  a r t i c l e  p resents  t h e  social-gsyc 
d i t i o n s  which p r e c i p i t a t e  pan ic  reac t i ons .  
D i s a s t e r  Team o f  t he  Na t iona l  Opinion Research Center a 
t a ry  sources, a c ~ m ~ ~ T “ a ~ i ~ e  and a n a l y t i c  examinat ion  o f  
ces o f  panic behav io r  i s  made. The most f r e q u e n t l y  not. 
i s  physical runn ing  or evacuat ion  in a d i r e c t i o n  
~ a ~ i ~ u ~ ~  p a t t e r n  o r  one t h a t  i s  de f i ned  through i 
when a l t e r n a t i v e  rou tes  are oss ib le ,  Psnic i s  canceiv 
( b u t  nat  a n t i s o c i a l )  short-l ved a c t i o n  i n  which ordj nary soci a1 pea a- 
t i a n s h i p s  and p a t t e r n s  are disregarded. 
d e f i n i t f o n  o f  poss ib le  entrapment, a pe rcep t ion  8: GQl?eC$;jVe PO 
lessness, and a f e e l i n g  o f  ~~~~~~~~~~ i s o l a t i o n  i n  a c r i s i s .  In 
t i o n ,  p r e - e x i s t i n g  pan ic  c o n d i t i o n s  may e x i s t  as part.  s f  the sac 

roup’s ~ ~ ~ d ~ f ~ n ~ ~ j o n  o f  a c r i s i s  as one t h a t  j s  likely $0 ~~~~~~~~~ f n  
araic f l  i ght. 
i s  t h a t  l e f t  t h e  i n ~ i ~ i ~ ~ ~ ~ ~  ~~~~~~ s ens i t i zed ,  ~~~~~~~~~~ i 

PI_ 

Using data 

Such be ava‘or arises upon a. 

Another c o n t r i b u t o r y  cond‘i t i on may 4 ravo’d ve a pk-evi o m  cs9- 

t i o n  and emergency a f  pan ic  actors i s  social  i n te rac t i on ,  

(23 Compared w i t h  other seac t io  s t o  cr is-Es sit.uatiens, pan ic  
t i  vely ~ n c ~ ~ ~ ~ ~ n  p ~ ~ ~ o ~ e n o ~ ~  

t h i s  s tudy  examines previous research regar 
extent o f  changes i n  behavior and a t t i t u d e s  which a r e  
actual andfor  po ten t i  a i  occurrence o f  c r i s i s  ~ ~ ~ ~ s i o ~ ~  

t i t u d e  ~ ~ a ~ ~ e ~  a r e  those t h a t  
r-ease the t h r e a t  o f  
a v i o r  changes do no t  

e t o  sff-ica”i3-i wa 
ays be the most 
must exerc ise  e. 

~~~~~~~~~ response s y s t  * They a l so  note t h a t  the so 
~e~~~~ must be ~~~~~f~~~~~ in emergency p-e 
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t h a n  f l e e i n g  i n  i n d i v i d u a l  panic ,  p u b l i c  response t o  o f f i c i a l  ir:srfiings i s  
het te t  c h a r a c t e r i r e d  i n  tsrmrs o f  response i n  prir t iaty groups. Such groups 
t e n d  t o  enhance preparwdness m e a s u ~ ~ s  by b r i n g i n g  t o  t h e  eiiiergmcy 
s i t u z t i o n  a r e l a t i v e l y  known s e t  o f  capah'l i t i e s ,  i ~ ~ o ~ s r c e s  and perhaps 
most impsrtantly, a s e t  o f  e x i s t i n g  roles whjcch prov ide  an a u t h o r i t y  
s t r r ~ t u r e  f o r  s o c i a l  response t o  d i s a s t e r ' '  (pg. 181). A l s o  noted m s  
"'the spontaneous evacuat ion  around Three M i l  e I s 1  and suggests . . . . . . t h a t  
mergericy preparedness w i l l  h a v e  t o  deal w i t h  the movement o f  people, 
1 h e t k e r  t h a t  evacuat ion i s  o f f i c i a l l y  part  o f  preparedness o r  no t "  
( p g .  181). Appendices i n c l u d e  t e x t  on t h e  key behavioral  and a t t i t h d i n a l  
i ssues used i n 1 i t e r a t u r e  search and docurnentat 1 on, a g l  ossary , t he  
i n d i v i d u a l  form used f o r  cod ing  a w l  FCMA c r i s i s  response conc lus ion  
re t  1.1 evs 1 system. 

O r i e n t a t i o n a l  work f ocus ing  oii research d e a l i n g  w" t h  changes i n  behavior  
a n d  a t t i t c i d e s  as  i ~ f l e c t e d  under  c r i s i s ;  corsdl'tlnns, 

?eagle, J. P., ?. Duchessi, and S. Belado. 1985. "S imu la t ion  Using 
Geographic Data Bases: 
pp. 66-68 i n  Emeryncy  Planning,  Vol. 15, No. 1, John C a r r o l l  ( e d . ) .  
I a J o l  1 a, CA:-%ci e ty  f G  Ccmputer S i  triul a t i  ofi. 

P,n Appl f c a t i o n  i n  Ersrergmcy Management,n 

Th is  paper discusses t h e  r o l e  (4f geographic da ta  bases i n  assessing the 
d e c i s i o n  t o  evacuate an area. U t i 1  i z i n g  an IBM-XT microcomputer and 
sof tware,  Lhe D i s a s t e r  Management System prov ide5 f l e x i b l e  access t o  
d a t a  bases through va r ious  graph ics  r o u t i n e s  and i s  eas i ly  t r anspor ted  
t o  a f i e l d  apesat-ion s i t e .  TRP system p o r t r a y s  d i s a s t e r  scenar ios and 
iiicdlel s e f  f w t s  o f  evacua:ion pl  a m .  Charges i n  parameters such as 
changes i n  road Cond i t ions  can he e a s i l y  incorporated,  

Findinsgs/Csmii;erits: D e s c r i p t i o n  o f  a s i m u l a t i o n  system t o  be used on a 
microcomputer t h a t  u t i 1  i z e s  gelagraphfc d a t a  bases t o  e f f e c t i v e l y  model 
arid assess decj s ions  t o  evacuate-  

S t rope,  4 f S 9  J. Devaney and J. Nehnevajsa- 1977. "Importance o f  

Th i s  a r t i c l e  synthesiies r e s u l t s  f r o m  s c h o l a r l y  stuci?es, m e r g e i ~ c y  
o r g a n i z a t i o n  records and re:ated i n f o  t i a n  r e g a r d i n g  emergency 
opera t ions  w i t h  respect  t o  e x f s t i i l g  e genry p lans afid p r c - d i s a s t e r  
pub1 .i c i t i fo rma t i  ori a c t  i v i  t i e s  t h d t  iriay i n c l  e3e pri OF t es t s  a c d / o  r 

n r a t o r y  k a s t ~ r e s  i n  D i s a s t e r  EvacuaLions, '~ - Mass . . . . . . . . . Emergencies .- _.- 7: 1-!7. 
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exe rc i ses  i n v o l v i n g  e i t h e r  o r  bo th  d i s a s t e r  o r g a n i z a t i o n s  and t h e  p u b l i c ,  
Data i n c l u d e d  56 evacuat ions  i n  t h e  U.S. Evidence suggests t h a t  d r i l l s  
o r  t e s t s  d i f f e r  s u b s t a n t i a l l y  from r e a l  events as t o  make them n e i t h e r  
economi c n o r  represent  a t  i ve o f  popul a t  i on ' s ab i  1 i t y  t o  cope w i  t h 
d i s a s t e r .  
some evidence i n d i c a t e s  t h a t  t hey  may be counterproduc t ive .  

P u b l i c  d r i l l s  do n o t  enhance c a p a c i t y  t o  improve p lann ing  and 

F i  n d i  ngs : 

(1) Records o f  d i s a s t e r s  a re  o f t e n  incomple te  and i n t r o d u c e  u n c e r t a i n t y  
i n t o  ana lys i s .  

(2 )  Evacuat ions have r o u t i n e l y  been successful even when no s p e c i f i c  
p l a n  was made i n  advance. 

( 3 )  Commonly a f t e r  d i s a s t e r s  recornmendations a re  made f o r  improved p lans  
n o t i n g  equipment and i n f r a s t r u c t u r e  changes b u t  n o t  suggest ing 
p u b l i c  dr i l l s .  

( 4 )  Fami l i a r i  t y  of o f f i c i  a1 s w i t h  emergency p l  ans appears most impor tan t  
i n  p r e p a r i n g  f o r  evacuat ion  when such  p lans  a r e  u t i l i z e d  i n  ac tua l  
d i s a s t e r s .  

(5) P u b l i c  p a r t i c i p a t i o n  i n  evacuat ion  d r i l l s  appears d i f f i c u l t  t o  
achieve and may be coun te r -p roduc t i ve  i n  a subsequent d i s a s t e r  by 
i n t r o d u c i n g  m is in fo rma t ion  and ambigui ty,  l i m i t i n g  response 
f 1 e x i  b i  li i ty  , and degradi  ng i n f  ormat i on source c r e d i  b i  1 ty  e 

( 6 )  I n f o r m a t i o n  e f f o r t s  t o  educate t h e  p u b l i c  p r i o r  t o  t h e  event have 
had l i m i t e d  e f f e c t s .  E f f o r t s  should be made t o  enhance organiza- 
t i o n a l  i n f r a s t r u c t u r e  and e f f e c t i v e n e s s  i n c l u d i n g  advance prepara- 
t i o n  of  messages and means of d isseminat ion ;  p u b l i c  p r e - d i s a s t e r  
i n f o r m a t i o n  shou ld  be l i m i t e d  t o  enhancing source c r e d i b i l i t y  i n  
emergency. 

U.S, Department o f  Commerce. 1978. Northeast B l i z z a r d  o f  '78 
February 5-7, 1978, Natura l  D i s a s t e r  Survey Report  78-1. R o c k v i l l e ,  MD: 
Nat iona l  Oceanic and Atmospheric Admi n i  s t  r a t  i on, 

This r e p o r t  descr ibes  t h e  me teo ro log i ca l  c o n d i t i o n s  causing t h e  
Nor theas t  b l i z z a r d  o f  February 5-7, 1978, t h e  d i ssemina t ion  o f  warnings 
and t h e  p u b l i c  preparedness f o r  t h e  event. 
deaths and 4,587 i n j u r i e s  o r  i l ' l n e s s  due t o  t h e  storm. 
ments o n l y  two deaths. 
f e r e d  m a j o r  damage. 
from t h e i r  homes. Losses f rom storm i s  est imated a t  over $648 m i l l i o n  
i n  f i v e  s ta tes .  S p e c i f i c  f i n d i n g s  and recommendations made o f  t h e  NWS 

The Red Cross repo r ted  99 
The r e p o r t  docu- 

More than 1,700 d w e l l i n g s  were des t royed o r  suf- 
T h i r t y - n i n e  thousand people were stranded o r  forced 
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system by the survey team no te  (1) t h e  e f f e c t i v e n e s s  a f  advance warn- 
ings,  and ( 2 )  t h e  need f o r  beach e ros ion  and t i d a l  f o recas ts  t o  a l l o w  
s u f f i c i e n t .  t i m e  f o r  l o c a l  o f f i c i a l s  t o  o rde r  evacuat ion  of coas ta l  
areas. I n f o r m a t i o n  v i a  media was continuous, unambiguous and t ime ly ,  
I n  New Jersey, p lans  t o  evacuate f rom Cape May County are i n t a c t  b u t  no 
p r o v i s i o n  f o r  s h e l t e r i n g  i n l a n d  has been made, a problem t h e  C i v i l  
Defense d i r e c t o r  f e e l s  w i l l  i nc rease  should a h u r r i c a n e  a r r i v e  i n  summer 
d u r i n g  t o u r i s t  season. In  H a r t f o r d ,  Connect icut ,  70 school c h i l d r e n  
were unable t o  r e t u r n  hoine and were s h e l t e r e d  i n  school b u i l d i n g s .  rVWS 
warnings a l lowed evacuat ion  o f  100 people f rom O ld  Orchard Beach i n  
Maine. 

F i  ndi  ngs/Comments: 

(1) Adequate advance warnings and cont inuous coverage by media t e l e -  
v i s i o n  s t a t i o n s  were e f f e c t i v e  i n  p repar ing  people f o r  storm, 

( 2 )  One hundred people evacuated from O ld  Orchard Beach. 

U.S. Federa l  Einergency Management Agency (USFEMA). 1984. " I n t e g r a t e d  
Emergency Management System: S t a t e  and Loca l  Popu la t i on  P r o t e c t i o n  
P lann ing"  (Review D r a f t ) .  Washington, D.C.: FEMA. 

As s t a t e d  i n  t h i s  C i v i l  Preparedness Guide (CPG) - t h i s  gu ide i s  in tended 
t o  p rov ide  s t a t e  p o p u l a t i o n  p r o t e c t i o n  p lanners  and local  o f f i c i a l s  
respons ib le  f o r  emergency p lann ing  w i t h  i n f o r m a t i o n  on preprr r ing 
eiiiergency opera t i ons  p lans (EBPs) r e f l e c t i v e  of t h e  i n t e g r a t e d  emergency 
management system ( IEMs) .  
conceptual p o i n t  o f  view w i t h  suggest ions i nc luded  on p l a n  content .  EOPs 
under IEMs are mul t i -haza rd  p lans  t h a t  t r e a t  emergency a c t i v i t i e s  
gener i  c a l  l y  as we1 1 as h a m  r d  r p e c i  f i  c, thus,  r e d u r i  ng redundancy, 
promot ing u n i f o r m i t y  and improv ing  o p e r a t i o n a l  u t i l i t y  o f  emergency p lans  
by p l a c i n g  emphasis on o r g a n i z a t i o n a l  response. Evacuat ion p lans should 
i nc luds  procedures f o r  bo th  p a r t i a l  and complete evacuat ions of 
popu la t ions ,  d e f i n i t i o n  o f  both afeas t o  be evacuated and d e s t i n a t i o n  
p o i n t s ,  c o n t r o l  o f  t r a f f i c  and r e t u r n  iiiavements. Text  appendices c o n t a i n  
p o r t i o n s  of a sample EOP t h a t  may be used as a model. Annex E (pages R-2 
th rough 8-8) prov ides  a sample o f  evacuat ion  f r o m  hazardous areas w h i l e  
Annex E . 1  (pages R-9 th rough R-160) d e t a i l s  p lans  fo r  evacuat ion  i n  
response t a  a nuc lea r  a t tack .  Appendix E - 2  (pages 8-27 th rough B-30) 
suggests a p l a n  f o r  evacuat ion i n  response t o  an i n c i d e n t / a c c i d e n t  a t  a 
nuc l  e a r  power p l a n t .  

P lann ing  as a process i s  covered from t h e  

Findings/Comments: Th is  i s  a gu ide  f o r  o f f i c i a l s  respons ib le  For  estab-  
1 i s h i n g  emergency p lann ing  opera t ians  p lans  t h a t  i n c l u d e  evacuations. 
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Berke, P., @. Ruch, K. LeMay, and D. Ria ls .  1985. "'A Computer 
S i m u l a t i o n  System f o r  Assessment o f  Hur r icane Hazard Impacts on Land 
Development," pp. 149-154 i n  Emergency Planning, Val. 15, No, 1, \John 
C a r r o l l  (ed,). La J o l l a ,  CA: S o c i e t y  f o r  Computer S imulat ion.  

Th ts  paper descr ibes  a computer s i m u l a t i o n  system t h a t  models t h e  losses  
assoc ia ted  w i t h  a h u r r i c a n e  a long t h e  Texas G u l f  Coast, The losses  are  
c l a s s i f i e d  as s o c i a l ,  i n c l u d i n g  hornelessness and c a s u a l t i e s ,  and econo- 
mic, i n c l u d i n g  t h e  d o l l a r  va lue o f  p r o p e r t y  damages and t h a t  o f  
unemployment. The system uses two types o f  computer based models based 
on hazards and exposure developed f rom t h e  computer ized geographic 
i n f o r m a t i o n  system (GIs). The hazard model i d e n t i f i e s  t h e  l o c a t i o n  and 
s e v e r i t y  o f  wind speed and surge depths d h i l e  t h e  exposure model psov i -  
des i n v e n t o r i e s  o f  l a n d  development i n c l d d i n g  b u i l d i n g s  and p o p u l a t i o n  
a t  r i s k .  The a i m  o f  t h e  model i s  t o  i d e o t i f y  t h e  p a r t i c u l a r  h u r r i c a n e  
hazards w i t h i n  a s p e c i f i c  area and t h e  types  and numbers o f  s t r u c t u r e s  
and people exposed t o  t h e  t h r e a t .  Thus, a p p r o p r i a t e  p lans  i n c l u d i n g  
evacuat ion  measures can be designed and gcoordinated w i t h  p l a n n i n g  f o r  
l a n d  use, 

Findings/Comments: 
hazards and exposure t h a t  models s imu la ted  losses f rom hur r icanes  a long 
t h e  Texas G u l f  Coast. 

A d e s c r i p t i o n  o f  a eomputer-based system based on 

801 i n ,  Robert  . 1985. "Pi s a s t e r  C h a r a c t e r i s t i c s  and Psycho1 og i  c a l  
Impacts," pp. 3-28 in D i s a s t e r s  and Mental Heal th :  Selected Contemporary 
Perspect ives,  Barbara (1. Sowder (ed.). R o c k v i l l e ,  MD.: N a t i o n a l  
I n s t i t u t e  o f  Mental  Heal th ,  U.S. Department o f  Hea l th  and Human Services. 

T h i s  paper focuses on t h e  c h a r a c t e r i s t i c s  o f  n a t u r a l  and man-made 
d i s a s t e r s  and t h e i r  l i n k a g e s  t o  psychosocia l  e f f e c t s  on d i s a s t e r  v i c -  
t i m s .  A f t e r  r e v i e w i n g  t h e  l i t e r a t u r e  on c h a r a c t e r i s t i c s  t.hat have 
"trauma p o t e n t i a l  $ ' I  d i s a s t e r s  w i t h  t h e  f o l l o w i n g  f a c t o r s  were found t o  
impact  i n d i v i d u a l s  mental  hea l th :  where many s u r v i v o r s  were exposed t o  
death  o r  i n j u r y ,  when dead bodies were exposed, where t h e  d i s a s t e r  agent 
overwhelmed v i c t i m s  i n  l i f e - t h r e a t e n i n g  s i t u a t i o n s  o r  was unexpected o r  
marked by t h r e a t  o f  recurrence. In a d d i t i o n ,  man-made d i s a s t e r s  t h a t  
were pro longed o r  r e s u l t e d  i n  pro longed s t r e s s  o r  were unexpected and 
had a h igh- impact  r a t i o  on t h e  community may i n s t i g a t e  mental h e a l t h  
problems. D i s a s t e r  e f f e c t s  may r e s u l t  i n  a sense o f  loss o f  c o n t r o l  
f r o m  extended exposure t o  s t r e s s ,  from t h r e a t  of recurrence, evacuat ion,  
r e l o c a t i o n  o r  f rom t h e  i n a b i l i t y  t o  o b t a i n  recovery  resources o r  t o  deal  
w i t h  b u r e a u c r a t i c  s t r u c t u r e s  o f  those s t r u c t u r e s  which s e v e r e l y  d i s r u p t  
neighborhood p a t t e r n s  o r  community serv ices,  When t h e r e  a r e  two o r  more 
c h a r a c t e r i s t i c s  p resent  t h e  i n  same d i s a s t e r ,  t h e  risk o f  mental  h e a l t h  
problems appear t o  be inc reased f o r  d i s a s t e r  v i c t i m s .  
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F i  n d i  ngs/Comments: 
- i rauma-potent ia l  increased when inany s u r v i v o r s  were exposed t o  
death o r  i n j u r y  o f  p r imary  group member. 

When dead bodi  es were exposed t o  s u r v i  v o r s  
impairment was l i k e l y  t o  inc rease among v i c t i m s .  

t h e  psychslog i  c a l  

When d i s a s t e r  agent c rea ted  h i g h - t e r r o r  and/or h o r r o r  i n  
v i  c t i n  f e l t  1 i f s  was threatened, psycho1 o g i  cal impai rtnent was 
l i k e l y  t o  increase.  

Prauma-potent ia l  increases when v i c t i m s  had no prev ious  exper ience 
w i t h  t h e  d i s a s t e r  o r  d i s a s t e r  was unexpected. 

D i  s a s t e r s  c h a r a c t e r i  r e d  by t h r e a t  of recurrence generated mental 
h e a l t h  problems e 

Man-made d i  sas ters  producing l o n g  per iods  o f  t h r e a t  r e s u l t e d  i t7 
pro1 onged mental s t r e s s  

D i s a s t e r s  w i t h  high- impact r a t i o  i n  c o n j u n c t i o n  w i t h  an i n t e n s e  
impact r e s u l t e d  i n mental h e a l t h  p r o b l  erns. 

In tense d i s a s t e r s  t h a t  were unexpected and had h iyh- impact  r a t i o s  
were l i k e l y  t o  provoke sense o f  l o s s  o f  c o n t r o l  among s u r v i v o r s .  

( 9 )  D i s a s t e r s  t h a t  restilt i n  cont inued exposure t o  s t r e s s  e i t h e r  
th rough evacuat ion,  t h r e a t  o f  recurrence, r e l o c a t i o n ,  teinporary 
housing, dependency on others,  i n t r u s i o n  o f  agency personnel, l e g a l  
procedures o r  t h e  d i  s r u p t i o n  o f  neighborhood o r  community p a t t e r n s  
o r  s e r v i c e s  can be expected t o  have psycho log ica l  impacts on t h e  
v i c t i m s  * 

(10) When two or more o f  t h e  above f a c t o r s  were present ,  t h e  r i s k s  
mental h e a l t h  problenss appear t o  increase. 

f o r  

C a r r o l l ,  3. M. (ed.). 1985. Emergerayy P l a n n i f i ~ ,  Vol. 15, 
La J o l l a ,  CA: Soc ie ty  f o r  Computer SirrTa-. 

T h i s  e d i t e d  book, t h e  proceedings o f  a conference on emerg 

No. 1, 

ncy p l a  n i  ng, 
c o n t a i n s  a number o f  computer s i m u l a t i o n  madels d e a l i n g  w i t h  a v a r i e t y  
o f  emergencies caused by earthquakes, windstorms, f i r e s ,  f loods ,  chemi- 
c a l  s p i l l s ,  nuc lear  war, and r a d i o a c t i v e  f a l l o u t .  A geographica l  da ta  
base i s  a f g a t u r e  o f  many o f  t h e  s imu la t ions .  N o t l n g  t h a t  s i m u l a t i o n  
can p l a y  a key role i n  r i s k  and c r i s i s  management in assessing a l t e r -  
n a t i v e  plans, t h e  major  b e n e f i t  o f  s i m u l a t i o n  i n  emergency p lann ing  i s  
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t h e  a c t u a l  management of c r i s e s  which a l l ows  t h e  decision-maker a chance 
t o  v i s u a l i z e  the impacts of d e c i s i o n  be fore  ac tua l  implementat ion.  
Models i n  a number of a r t i c l e s  p e r m i t  r e a l - t i m e  da ta  t o  be i n c l u d e d  i n  
S i m u l a t i o n  programs w h i l e  d i r e c t j n g  o r  p l a n n i n g  evacuat ion  s t r a t e g i e s .  

F i  n d i  ngs/Comments : 
emergency p lann ing  which i nc ludes  models f o r  evacuat ion  p lann ing  and 
d i  r e c t  ion. 

Edi t e d  book from proceedings o f  conference on 

Dangermond, J. 1985. "Network A l  l o c a t i o n  Modeling f o r  Emergency 
Planning," pp. 101-106 i n  Emergenc Planning, Wol. 15, No. 1, John 

Th is  paper descr ibes  how network a l l o c a t i o n  model ing can be used i n  
emergency p l a n n i n g  u s i n g  a system c a l l e d  NETWORK which i s  assoc ia ted  
w i t h  t h e  ARC/INFO geographic i n f o r m a t i o n  system. A network i s  de f i ned  
as a " f a b r i c l '  i m p l y i n g  t h e  many in te rconnec ted  fea tures  o f  t h e  system. 
A p p l i c a b l e  t o  t h e  a l l o c a t i o n  o f  resources and a v a r i e t y  o f  o t h e r  uses i n  
t h e  emergency planning, NETWORK can analyze p o s s i b l e  evacuat ion  routes,  
op t ima l  r o u t i n g  and use o f  emergency response veh ic les ,  etc,  Since t h e  
c o s t s  f o r  s e t t i n g  up t h e  system are  s i g n i f i c a n t ,  t h e  au thor  suggests 
expanding NETWORK t o  work i n  s i m i l a r  c a p a c i t i e s  w i t h  o t h e r  agencies. 

Findings/Comments: 
management p lann ing ,  i n c l u d i n g  t h e  development of evacuat ion  routes,  
u s i n g  a network a1 1 o c a t i o n  system c a l l  ed NETWORK. 

C a r r o l l  (ed,). La J o l l a ,  + Society  f o r  Computer S imu la t ion .  

This  paper d e s c r i b s  t h e  p o s s i b i l i t i e s  f o r  emergency 

Hobeika, A. G, and B. Jamel. 1985. "PMASSVAC: A Model f o r  C a l c u l a t i n g  
Evacuat ion  Times Under Na tu ra l  D isas ters , "  i n  Emergency Planning, 
Vol. 15, No. 1, John C a r r o l l  (ed.). Lit J o ? l a ,  CA: Soc ie ty  f o r  Computer 
S imul a t  i on. 

Th is  paper descr ibes  t h e  MASSVAC simul a t i o n  computer model designed t o  
analyze and eva lua te  t r a f f i c  evacuat ion  p lans  g i ven  a n a t u r a l  d i s a s t e r  
i n  an urban area. Data computed i n  t h e  e s t i m a t i o n s  i n c l u d e  community 
type, d i s a s t e r  type, hazard boundaries, p o p u l a t i o n  d i s t r i b u t i o n s  
( d i v i d e d  i n t o  t r a n s i e n t  and permanent), types of highway networks and 
t r a f f i c  s i m u l a t i o n  s t ra tegy .  The na tu re  of t h e  d i s a s t e r  d i c t a t e s  t h e  
t i m e  p e r i o d  w i t h i n  which t h e  t r a n s p o r t a t i o n  network has t o  be evacuated. 
The c o n t r o l  and management s t r a t e g i e s  a re  d i r e c t l y  c o r r e l a t e d  w i t h i n  
t h a t  t ime  frame. 
f l o o d / h u r r i c a n e  s i t u a t i o n s  p r o v i d i n g  g e n e r a l l y  s e n s i t i v e  r e s u l t s .  

Model a p p l i e d  t o  V i r g i n i a  Beach City under s imu la ted  
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F i  nd i  ngs/Cornrnents: 
evacuat ion  t imes under n a t u r a l  d i s a s t e r s  i n  urban areas. 

D e s c r i p t i o n  o f  computer model f o r  use i n  de termin ing  

Kisko, T. M, and R. b. Franc is .  1983. "EVACNET: A Network Model o f  
B u i l d i n g  Evacuatjon,' i pp. 71-74 i n  Computer S i m u l a t i o n  i n  Emergency 
-I P l a n n ~ ~ ,  Vol .  11, No, 2 ,  January, John M. C a r r o l l  (ed.). 
Soc ie ty  o f  Computer S imu la t i on  (S imu la t i on  Counci ls ,  Inc.).  

La J o l l a ,  CA: 

Th i s  paper descr ibes  t h e  EVACHE7-t- use r  f r i e n d l y  i n t e r a c t i v e  computer 
program t h a t  a1 1 o w  t h e  model i ng o f  emergency bu i  1 d i  ng evacuations, 
model g i ves  a time-dependent p l a n  t o  evacuate t h e  b u i l d i n g  i n  a minimum 
t i m e  and i d e n t i f i e s  bo t t l enecks  which may occur d u r i n g  an evacuation. 
Designed o r i g i n a l l y  f o r  f i r e  s a f e t y  engineers t o  determine a b u i l d i n g ' s  
e v a c u a b i l i t y ,  t h e  model a l l ows  evacuat ion p lanners  more i n s i g h t  i n t o  
devel op i  ng evacuat i  on procedures. 

The 

FindingsjComments: D e s c r i p t i o n  o f  leVACNET+, a computer s i m u l a t i o n  iiiodel 
t h a t  i d e n t i f i e s  t h e  minimum time t o  evacuate a b u i l d i n g  w h i l e  iden-  
t i  f y i  ng bo t  t 1 enecks d u r i  ng evacuation. 

Le ik ,  W. K., 1'. M, Car ter ,  J.  P. Clark  et a l e  1981. "Community 
Response t o  Na tu ra l  Hazard Warnings: F i n a l  S e p ~ r t . ' ~  M i  nneapol i s ,  
Minnesota: U n i v e r s i t y  of Mi nnesoto. 

T h i s  volume i s  t h e  f i n a l  r e p o r t  o f  a th ree -yea r  s tudy focus ing  an t h e  
processes t h a t  determine t h e  na tu re  and e f f e c t i v e n e s s  o f  t h e  dissemi na- 
t i o n  o f  warnings t o  n a t u r a l  hazards and the  responses t o  these warnings 
w i t h i n  t h e  l o c a l  community. The o b j e c t i v e s  i nc luded  (1) t h e  response o f  
community emerger;lcy agencies t o  warn i  ngs, ( 2 )  t h e  process o f  d i  ssemi na- 
t i o n  o f  warnings by community agencies t o  o t h e r  o rgan iza t i ons  and t o  t h e  
p u b l i c ,  and ( 3 )  the process o f  response by t h e  general p u b l i c  t o  those 
warnings, Data was collected th rough f i e l d  research i n  3 1  c i t i e s  sub- 
j e c t  t o  tornadoes, f l a s h f l o o d s  and hu r r i canes  i n  t h e  U n i t e d  States.  
N ine  s i t e s  p rov ided  bo th  p r e  and pos t  da ta  on t h e  o r g a n i z a t i o n a l  and 
household l e v e l  so a quasi -exper imenta l  "pre-post"  t e s t  des ign cou ld  be 
developed. A t ypo logy  o f  i n d i c e s  i nc ludes  22 t ypes  f o r  o r g a n i z a t i o n a l  
o p e r a t i o n  and f i v e  f o r  hoU5ehOld r e c e i p t  and response. The concept of 
an i n t e g r a t e d  warning system i s  f r e q u e n t l y  fragmented a t  t h e  l o c a l  l e v e l  
w i t h  cammunication prablenis made worse by over lapping,  sometimes cont ra -  
d i c t o r y  and o f t e n  unorganized c i v i l  defense s t r u c t u r e s .  From t h e  house- 
h o l d  data, i t  was found t h a t  even when warnings were issued an average o f  
o n e - t h i r d  o f  t h e  general p u b l i c  d i d  no t  r-sceive warnings. A m a j o r i t y  o f  
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households i n t e r v i e w e d  d i d  n o t  t a k e  p r o t e c t i v e  a c t i o n s  a f t e r  warnings 
were issued e s p e c i a l l y  if t h e r e  was no p r i o r  p e r c e p t i o n  o f  r i s k .  The 
s tudy  concludes t h a t  t h e  e n t i r e  warning system must be improved i f  ade- 
quate numbers o f  those i n  th rea tened areas a r e  t o  t a k e  p r o t e c t i v e  
ac t ions .  
response c a p a b i l i t i e s .  
i n c l u d i n g  t h e  responses from models used. 

F i  n d i  ngs/Comments: 

S p e c i f i c  recommendations a r e  then g iven t o  improve l o c a l  
Appendices i n c l u d e  d e t a i l s  o f  sampled s i t e s  

The i n t e g r a t e d  response concept was n o t  found a t  l o c a l  l e v e l s  w i t h  
l a r g e  gaps i n  communication systems l i n k i n g  Nat iona l  Weather 
S e r v i  ce, 1 ocal  c i  v i  1 defense o f f i c e s ,  1 ocal  1 aw enforcement and 
emergency s e r v i  ce agencies 
when two-way conmunicat ion was examined. 

and l o c a l  broadcast  medi a, especi  a1 l y  

Communication problems were worsened by over lapping,  sometimes 
c o n t r a d i c t o r y  and o f t e n  uncoord inated c i v i l  defense s t r u c t u r e s .  

In those s i t e s  where warnings were issued, an average o f  o n e - t h i r d  
o f  t h e  general  p u b l i c  d i d  n o t  r e c e i v e  warnings. 

A m a j o r i t y  o f  households d i d  n o t  t a k e  p r o t e c t i v e  a c t i o n  a f t e r  
warnings were issued. For  to rnado warnings, a m a j o r i t y  d i d  n o t  
seek s h e l t e r ;  i n  h u r r i c a n e s  and f l a s h  f loods,  a m a j o r i t y  d i d  n o t  
evacuate. 

Rece iv ing  warnings o n l y  i n i t i a t e s  process of c o n f i r m i n g  evidence 
be fore  d e c i d i n g  t o  a c t  b u t  g iven  c o n f i r m i n g  evidence, p r o t e c t i v e  
a c t i o n  i s  l i k e l y .  

I f  t h e r e  i s  no p r i o r  p e r c e p t i o n  o f  r i s k  and i f  warnings a r e  unable 
t o  convince r e s i d e n t s  o f  impending risk, then  p r o t e c t i v e  a c t i o n  i s  
u n l i k e l y .  

Local  v a l i d a t i n g  evidence i s  p a r t i c u l  a r f y  h e l p f u l  in i n d u c i n g  
response e s p e c i a l l y  if personal  c o n t a c t  i s  made’with p o l i c e  o r  
o t h e r  1 aca l  a u t h o r i t i e s .  

I f  r e s i d e n t s  have a p r i o r  p l a n  f o r  emergency a c t i o n g  they a r e  more 
l i k e l y  t o  heed warnings. 

From exper imenta l  data,  i t  i s  c l e a r  t h a t  those w i t h  exper ience 
respond d i f f e r e n t l y  t o  warnings from those inexper ienced. Without 
exper ience, r e s i d e n t s  respond sooner espec ia l  l y  when o f f i c i a l  recom- 
mendations accompany f r e q u e n t  warnings of good q u a l i t y .  

Data f rom research i n d i c a t e s  a general  l a c k  of r e l i a b l e  communi- 
c a t i o n  f a c i l i t i e s  by which Nat iona l  Neather S e r v i c e  can d isseminate 
warnings bo th  t o  media and l o c a l  emergency serv ice.  



11) There i s  a genera l  l a c k  o f  shared comiiiunication f a c i l i t i e s  among a 
wide v a r i e t y  o f  emergency se rv i ces  a t  t h e  s ta te ,  county  and mun ic i -  
pa l  l e v e l s  o f  government and w i t h  r e l a y  o f  i n f o r m a t i o n  t o  broadcast 
med i a. 

(12)  \darning messages a r e  no t  fo rmula ted  t o  mo t i va te  response bu t  t o  
encourage c o n f i  rrnation behavior. 

McLean, M. A . ,  F1. P. Moe l le r ,  A. E. Desros iers ,  and T. Urbanik 11. 
1983. "CLEAR: A Model f o r  C a l c u l a t i o n  o f  Evacuat ion Time Est imates i n  
Emergency P I  anni  ng Zones I' pp.  58-63 i n Computer Simul a t  i o n  i n  Emergency 
Planning,  Vol. 11, No. 2, January, John M. C a r r o l l  (ed). La J o l l a ,  CA: 
S o c i e t y  o f  Computer S imu la t i on  (S imu la t i on  Counci ls ,  Inc.). 

T h i s  paper descr ibes  the  assumptions, methodology, and a p p l i c a t i o n  o f  
t h e  CLEAR (Ca lcu la tes  Log ica l  Evacuat ion And Response) model devel oped 
by P a c i f i c  Northwest Labora to r ies  t o  s imu la te  enrergency evacuat ion t imes 
o f  an area f o l l o w i n g  an acc ident  a t  a nuc lea r  power p lan t .  The computer 
model s imu la tes  v e h i c l e  depar tu re  and movement on a s p e c i f i c  t r a n s p o r t a -  
t i o n  network i n  o rde r  t o  determine t ime  es t imates  accord ing  t o  t h e  
c o n d i t i o n s  and consequences o f  t r a f f i c  f low, These i n c l u d e  t h e  hand l i ng  
o f  v e h i c l e s  a t  i n t e r s e c t i n g  road segments, c a l c u l a t i n g  t h e  v e l o c i t y  o f  
t r a v e l  on a road segment and account ing  f o r  de lays w h i l e  v e h i c l e s  queue. 
The d i s t r i b u t i o n  o f  t imes f o r  i n d i v i d u a l s  t o  prepare f o r  evacuat ing  t h e  
EPZ i s  a summation o f  t h e  n o t i f i c a t i o n ,  p r e p a r a t i o n  and response t imes 
p l u s  t h e  d e c i s i o n  t i iw. The r a t e  and d i s t r i b u t i o n  a t  which i n d i v i d u a l s  
beg in  t o  leave i s  then a r b i t r a r i l y  d i v i d e d  i n t o  segments. P o t e n t i a l  use 
f o r  t h e  model i n c l u d e s  a b i l i t y  t o  model s i t e - s p e c i f i c  components o f  
evacuat ion  t ime  and t o  i d e n t i f y  troublesome areas i n  EPZ t h a t  would a i d  
i n  p lann ing  and zoning dec is ions .  

FindingsJComments: D e s c r i p t i o n  o f  CLEAR (Ca lcu la tes  Log ica l  Evacuat ion 
And Response) computer s i m u l a t i o n  model f o r  e s t i m a t i n g  evacuat ion  t imes 
d l r r i  ng emergency f o l  1 owing a nuc lea r  power p l  a n t  acc ident  

Perry ,  R. 1983. "Popu la t ion  Evacuat ion i n  Vo lcan ic  Erupt ions ,  Floods 
and Nuclear  Power P1 a n t  Accidents: 
Journa l  o f  Community Psychology 11: 36-47. 

The au tho r  argues t h a t  comparative a n a l y s i s  o f  gener ic  " f u n c t i o n s "  o f  
d i s a s t e r s  w i l l  pe rm i t  researchers t o  d i s t i n g u i s h  t h e  commonali t ies as 
we1 1 as t h e  d i f f e r e n c e s  i n  evacuat ion  responses. Suggesting t h a t  

Some Elementary Comparisons," 
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researchers  need t o  l ook  a t  e m p i r i c a l  s t u d i e s  t o  broaden t h e  f i e l d ,  t h e  
a r t i c l e  l o o k s  a t  evacuat ion  response assoc ia ted  w i t h  t h r e e  d i f f e r e n t  
environmental  t h r e a t s :  t h e  e r u p t i o n  01' M t *  St. Helens volcano, a r i v e r i n e  
f l o o d  i n  F i l l m o r e ,  Washington, and the TMI n u c l e a r  r e a c t o r  acc ident .  The 
TMI r e s u l t s  a r e  taken secondar i l y  from t h r e e  o t h e r  s tud ies :  t h e  Michigan 
S t a t e  study, t h e  F lynn study, and t h e  Rutgers study. The o t h e r  two a re  
f rom P e r r y ' s  own research. The argument i s  made t h a t  t h r e e  elements make 
a nuc lea r  r e l a t e d  acc iden t  d i f f e r e n t  from n a t u r a l  d i s a s t e r s :  (1) bo th  t h e  
p u b l i c  and emergency managers a re  u n f a m i l i a r  w i t h  t h r e a t ,  ( 2 )  t h a t  
c o n f l i c t i n g  r e p o r t s  were g i ven  rega rd ing  t h e  n u c l e a r  t h r e a t  a t  TMI, and 
(3 )  t h a t  s a f e t y  was c o r r e c t l y  perce ived t o  be c o r r e l a t e d  w i t h  d i s t a n c e  
f rom t h e  power p l a n t  a t  TMI, Perry argues t h a t  a t  TMI t h e r e  was a 
cumula t ion  o f  a d d i t i v e  events t h a t  l e d  t o  spontaneous evacuat ion  u n l i k e  
n a t u r a l  d i s a s t e r s  i n  which persons seek evidence (environmental  cues) 
before  evacuat ing.  

F i  ndings/Comments: 

(1) In bo th  t h e  n a t u r a l  and t h e  nuc lea r  r e l a t e d  acc iden t  t h e  most c i t e d  
reason f o r  evacuat ion  was t h e  b e l i e f  t h a t  r e a l  s i t u a t i o n a l  danger 
e x i s t e d  f o r  c i t i z e n s .  
r e p o r t e d  t h a t  t hey  d i d  n o t  b e l i e v e  a r e a l  danger ex i s ted .  

Conversely those t h a t  chose n o t  t o  evacuate 

(2 )  Mass media warnings were i n f r e q u e n t l y  c i t e d  as reasons f o r  
evacua t ing  and s o c i a l  networks were r e l a t i v e l y  more impor tan t  t o  
evacuat ion  d e c i s i o n  making i n  n a t u r a l  d i s a s t e r s .  

Level o f  "spontaneous" evacuat ion  a t  ?MI appears r e l a t e d  t o  p u b l i c  
p e r c e p t i o n  o f  h i g h  personal  r i s k  rega rd ing  n u c l e a r  t h r e a t ,  i.e., 
t h a t  any dose o f  r a d i a t i o n  i s  " l e t h a l "  and i s ,  t h e r e f o r e ,  r e l a t i v e l y  
d i f f e r e n t  f rom n a t u r a l  d i s a s t e r  evacuat ion  response when envi  ron- 
mental cues a r e  sought be fore  evacuating. 

( 3 )  

Perry ,  R. W. and A. Mushkatel. 1984. D i s a s t e r  Management: Response 
and Community Re loca t ion ,  Westport, Connect icut :  Quorum Books. 

Two aspects o f  human response t o  d i s a s t e r s  a r e  examined: (1) c i t i z e n  
r e a c t i o n  t o  warnings and ( 2 )  management techniques f o r  r e l o c a t i o n  
(permanent evacuat ion).  Response by m i n o r i t y  groups, i .e., Blacks and 
Mexican-American, a r e  compared t o  Anglos i n  t h r e e  case s t u d i e s  i n v o l v i n g  
(1) a r i v e r i n e  f l o o d  i n  Texas, (2 )  a t r a i n  de ra i lmen t  near Puget Sound, 
and ( 3 )  a permanent r e l o c a t i o n  o f  an enta' re Black community i n  Ar izona 
s u b j e c t  t o  p e r i o d i c  f l o o d i n g  from upstream dam releases. 
approach employing b o t h  emergent norm arid t h e  concept o f  bounded r a t i o n a -  
l i t y  a r e  u t i 1  ized. Methodology i n c l u d e s  i n t e r v i e w i n g  v i a  q u e s t i o n n a i r e  a 
sample o f  r e s i d e n t s  f rom two a d j o i n i n g  d i s t r i c t s  evacuated from t a n  urban 
f l o o d  areas i n  W e s t v i l l e ,  Texas, and then u s i n g  a s i m i l a r  format t o  

A systems 
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sample r e s i d e n t s  evacuated from an area i n  Ra i l town near Puget Sound 
a f t e r  a propane tank c a r  dera i led .  
i n v o l v e d  i n  t h e  permanent r e l o c a t i o n  o f  a f i f t y  f a m i l y  Black community 
o r i g i n a l l y  l o c a t e d  i n  A l l e n v i l l e ,  Arizona, t o  another s i t e  c h r i s t e n e d  
Wopevi l le  approx imate ly  n i n e  m i l e s  away i s  a l s o  described. Four 
v a r i  ab1 es empl oyed i n model s i n c l  ude ( 1) per-cei ved personal  r i  sk 
( 2 )  development o f  warn ing b e l i e f ,  ( 3 )  possession o f  adapt ive plan, and 

warnings o f  evacuat ion messages and subsequent evacuation. 
Americans l e a s t  l i k e l y  t o  evacuate and Blacks p l a c e  h ighes t  conf idence i n  
o f f i c i a l  sources f o r  c o n f i r m a t i o n .  Re loca t ion  e f f o r t s  of m i n o r i t y  groups 
are  most successful  when organized community group a c t s  as o f f i c i a l  
c o o r d i n a t o r  throughout  e n t i r e  process, 
i m p l i c a t i o n s  a r e  suggested us ing  seven d e t a i l e d  p r i n c i p l e s .  
n a i r e  s i m i l a r  t o  i n t e r v i e w  inst rument  i s  appended t o  t e x t . .  

An i n t e n s i v e  study o f  r e s i d e n t s  

i l y  context .  F i n d i n g s  a s c e r t a i n  e t h n i c i t y  a f f e c t s  response t o  
Mexican- 

Management s t r a t e g i e s  and p o l i c y  
Quest ion-  

Findings/Comments: 

R i v e r i n e  F lood Warning Response - Not Supported 

Successful  warning c o n f i r m a t i o n  increases t h e  l e v e l  of warnings b e l i e f .  

To t h e  e x t e n t  t h a t  f a m i l y  members are  t o g e t h e r  a t  t h e  t i m e  o f  warning o r  
o therw ise  accounted f o r ,  t h e  p r o b a b i l i t y  o f  evacuat ion increased. 

The n a t u r e  and frequency o f  k i n  r e l a t i o n s h i p  i s  r e l a t e d  t o  t h e  d e f i n i t i o n  
o f  f a m i l y  members who need t o  be accounted f o r  i n  emergencies. 

Membership i n  an e t h n i c  m i n o r i t y  group i s  r e l a t e d  t o  t h e  na ture  and 
frequency o f  con tac ts  w i t h  k in .  

R i  v e r i  ne F1 ood Response - Supported 

The more p r e c i s e  t h e  i n d i v i d u a l ' s  adapt ive  p lan,  t h e  h igher  t h e  
1 i kel i hood of evacuation. 

I n d i v i d u a l s  c h a r a c t e r i z e d  by an i n t e r n a ?  locus  o f  c o n t r o l  a r e  more l i k e l y  
t o  develop adapt ive  p lans.  

The h i g h e r  t h e  l e v e l  o f  warning b e l i e f  t h e  g r e a t e r  t h e  p r o b a b i l i t y  o f  
evacuat ion.  

The more s p e c l f i c  t h e  warn ing message content ,  t h e  g r e a t e r  t h e  l e v e l  o f  
warning be? i ef.  

Receipt  o f  warning from a c r e d i b l e  source increases t h e  l e v e l  o f  warning 
b e l  i ef,  

The h i g h e r  t h e  perce ived l e v e l  of perce ived personal r i s k ,  t h e  g r e a t e r  t h e  
p r o b a b i l i t y  o f  evacuat ion.  
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Membership i n  e t h n i c  m i n o r i t y  group i s  p o s i t i v e l y  r e l a t e d  t o  t h e  
perce ived l e v e l  o f  personal  r i s k .  

Socioeconomic s t a t u s  ( income) i s  i n v e r s e l y  r e l a t e d  t o  t h e  l e v e l  o f  
p e r c e i  ved personal  r i  sk. 

Rece ip t  o f  warning from a c r e d i b l e  source inc reases  t h e  l e v e l  of 
pe'rcei ved personal  r i s k .  

The more s p e c i f i c  t h e  warning message, t h e  h i g h e r  t h e  l e v e l  o f  perce ived 
personal  r i s k .  

Membership i n  an e t h n i c  m i n o r i t y  grolup inc reases  t h e  chance t h a t  an 
i n d i v i d u a l  w i l l  have an e x t e r n a l  l o t u s  o f  c o n t r o l .  

The g r e a t e r  t h e  l e v e l  o f  community involvement,  t h e  mare l i k e l y  one i s  t o  
r e c e i v e  warning re1 evant i n f o r m a t i o n  through these contacts ,  

Membership i n  an e t h n i c  m i n o r i t y  group i s  i n v e r s e l y  r e l a t e d  t o  t h e  l e v e l  
o f  community i nvo l  vement . 
The lower  t h e  i n d i v i d u a l  socioeconomic s t a t u s  ( income), t h e  lower  t h e  
1 eve1 o f  community i n v o l  vement . 
Membership i n  an e t h n i c  m i n o r i t y  group i s  i n v e r s e l y  c o r r e l a t e d  w i t h  
socioeconomi c s t a t u s  (i ncome) . 
Socioeconomic s t a t u s  ( income) i s  p o s i t i v e l y  r e l a t e d  t o  possession o f  an 
i n t e r n a l  l ocus  o f  c o n t r o l .  

T r a i n  Dera i lment  - Not Supported 

The presence o f  env i  ronmental cues assoc ia ted  w i t h  d i s a s t e r  increases t h e  
l e v e l  o f  warning b e l i e f .  

To t h e  e x t e n t  t h a t  f a m i l y  members a re  toge the r  a t  t h e  t ime  o f  warning o r  
o the rw ise  accounted f o r ,  t h e  p r o b a b i l i t y  of evacuat ion increase. 

The n a t u r e  and frequency o f  k i n  r e l a t i o n s h i p s  i s  r e l a t e d  t o  t h e  
d e f i n i t i o n  o f  f a m i l y  members who need t o  be accounted f o r  i n  emergencies. 

Membership i n  an e t h n i c  m i n o r i t y  group i s  r e l a t e d  t o  t h e  na tu re  and 
frequency o f  con tac ts  w i t h  k i n .  

The g r e a t e r  t h e  l e v e l  o f  community involvement,  t h e  more l i k e l y  one i s  t o  
r e c e i v e  warn ing th rough these sources. 

The lower  t h e  l e v e l  o f  i n d i v i d u a l ' s  socioeconomic s t a t u s  (income) the 
l ower  t h e  l e v e l  o f  community involvement. 
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T r a i n  Dera i lment  - Supported 

I n d i v i d u a l s  c h a r a c t e r i z e d  by an i n t e r n a l  l o c u s  o f  c o n t r o l  a r e  more l i k e l y  
t o  develop adapt ive  p l  atis. 

Membership i n  an e t h n i c  m i n o r i t y  group increases t h e  chance t h a t  an 
i n d i v i d u a l  w i l l  have an e x t e r n a l  l o c u s  o f  c o n t r o l .  

Socioeconomic s t a t u s  (income) i s  p o s i t i v e l y  r e l a t e d  t o  t h e  possession of 
an i n t e r n a l  l o c u s  of c o n t r o l .  

The h i g h e r  t h e  perce ived personal  r i s k ,  t h e  g r e a t e r  t h e  p r o b a b i l i t y  o f  
evacuat ion.  

Membership i n  an e t h n i c  m i n o r i t y  group i s  p o s i t i v e l y  r e l a t e d  t o  t h e  level 
o f  perce ived personal  p i  sk 

The more s p e c i f i c  t h e  warning message, t h e  h i g h e r  t h e  l e v e l  o f  perce ived 
personal  r i s k ,  

The h i g h e r  the l e v e l  o f  warning b e l i e f ,  t h e  g r e a t e r  t h e  p r o b a b i l i t y  o f  
evacuat ion.  

The mare s p e c i f i c  t h e  warning message content ,  t h e  g r e a t e r  t h e  l e v e l  o f  
warn ing b e l i e f .  

Successful  c o n f i r m a t i o n  o f  a warning message increases the e x t e n t  t o  
which t h e  t h r e a t  i s  perce ived as r e a l  (warn ing b e l i e f ) .  

P r i n c i p l e s  o f  P o s i t i v e  Re loca t ion :  

(1) The community t a  be r e l o c a t e d  should be organized. 

( 2 )  A l l  p o t e n t i a l  re loca tees  should be i n v o l v e d  i n  t h e  r e l o c a t i o n  
dec is ion-making process as q u i c k l y  as poss ib le .  

( 3 )  C i t i z e n s  must understand t h e  n a t i i r e  o f  m u l t i o r g a n i z a t i o n a l  con tex t  
i n  which t h e  r e l o c a t i a n  i s  t o  be c ~ n d u c t e d .  

( 4 )  Specia l  a t t e n t i o n  should be g i v e n  t o  t h e  s o c i a l  and personal needs 
o f  re1 ocatees i n c l  u d i  ng t h a t  o f  p r e s e r v i  ng soc i  a1 networks, 

(59 I n  t e r n s  a f  p o l i c y ,  r e c o g n i t i o n  should be g i v e n  t h a t  c o n f l i c t s  i n  
t h e  r u l  es and o p e r a t i n g  procedures o f  t h e  agencies i nvo l  ved wi 1 1 
e x i s t  i n  the r e l o c a t i o n  e f f o r t .  

( 5 )  In terms o f  p o l i c y ,  managers should determine as e a r l y  as p o s s i b l e  
t h e  c o n f l i c t s  t h a t  might  e x i s t  i n  t h e  r u l e s  and o p e r a t i n g  procedures 
of agencies and determine mechanisms t o  a l l e v i a t e  f u t u r e  c o n f l i c t s .  



7. I n  terms o f  p o l i c y ,  hazards managers should r e a l i z e  t h a t  t h e  suppor t  
o f  key p o l i t i c a l  a c t o r s  i s  p robab ly  necessary bu t  i n s u f f i c i e n t  t o  
ensure t h e  implementat ion o f  a successfu l  r e l o c a t i o n ,  

8. I n  terms o f  p o l i c y ,  hazards managers need t o  have e s t a b l i s h e d  
p o l i t i c a l  suppor t  and con tac t  p r i o r  t o  t h e  d i sas te r .  

9. I n  terms o f  p o l i c y ,  hazards managers should recognize t h a t  m u l t i p l e  
d e c i s i o n  p o i n t s  w i l l  e x i s t  i n  t h e  implementat ion o f  p o l i c y  and work 
as c l o s e l y  as f e a s i b l e  w i t h  those agencies invo lved.  

10. In terms o f  p o l i c y ,  race  should be recognized as l i k e l y  t o  become an 
i s s u e  when r e l o c a t i n g  m i n o r i t y  communities. 

11, I n  terms o f  p o l i c y ,  t h e  importance of a we l l -o rgan ized community 
group th rough which agencies can r e l y  on f o r  p o l i t i c a l  suppor t  i s  
impor tan t  . 

12, I n  terms o f  p o l i c y ,  i t  i s  impor tan t  t o  have t h e  bes t  s t a f f  o f  an 
agency assigned t o  t h e  implementat ion o f  r e l o c a t i o n  e f f o r t s .  

Sowder, B. J. (ed.). 1985. D i s a s t e r s  and Mental Hea l th :  Selected 
Contemporary Perspect ives.  Rockv i l  l e ,  MD: Nat iona l  I n s t i t u t e  o f  Mental 
N R f  Heal t h and Human Serv i  ces. 

Th is  e d i t e d  book con ta ins  a co ’ l l ec t i on  of papers prepared f o r  d 1984 
conference on p o s t - d i s a s t e r  needs and issues  c r i t i c a l  t o  mental hea l th .  
Sponsored by t h e  Na t iona l  I n s t i t u t e  of Mental Hea l th  (NIMH) and t h e  
Federal  Emergency Management Agency (FEMA) t h e  c o n t r i b u t o r s  i n c l u d e  
researchers and c l i n i c i a n s ,  Papers a re  d i v i d e d  among t h r e e  sec t ions :  
d i s a s t e r  c h a r a c t e r i s t i c s ,  community e f f e c t s ,  and research issues, 
t h e  f i r s t  s e c t i o n  focuses on t h e  d i s a s t e r  event and how va r ious  charac- 
t e r i s t i c s  a f f e c t  mental hea l th ,  t h e  s x o n d  s e c t i o n  focuses on t h e  impact 
o f  t h e  d i s a s t e r  on t h e  community and s o c i a l  networks and t h e  l a s t  sec- 
t i o n  examines research issues  o f  spec ia l  concern. C o n t r i b u t o r s  i n c l u d e  
Robert  Bo1 i n ,  Andrew Baum and Laura Davidson, E. 1. Quarante l  li, Barbara 
Sowder, Susan Solomon, Jacob L indy ,  Mary Grace, Russe l l  Dynes, Bonnie 
Green and George Warheit.  Of evacuat ion  i n t e r e s t  a r e  a r t i c l e s  by B o l i n  
and Quarante l  1 i. 

F i  nd i  ngs/@omments: Th is  e d i t e d  book prov ides  an overv iew o f  mental 
h e a l t h  problems assoc ia ted  w i t h  d i s a s t e r s  i n c l u d i  ng evacuat ion and 
s h e l t e r i n g  experiences. 





183 

L I S T  OF ACRONYMNS USED IN TEXT 

CLEAR: Calcu lated Log ica l  Evacuation and Response 

CPG: C i v i l  Preparedness Guide 

CRP: 

DOE: Department o f  Energy 

DRC:  D i sas te r  Research Center 

EBS: Emergency Broadcast ing System 

EQC: Emergency Operations Center 

EOP: Emergency Operations Plan 

EPG: Emergency Planning Guide 

EPZ: Emergency P1anning Zone 

FEMA: Federal Emergency Management Agency 

GIs: Geographic I n f o m a t i o n  System 

HP: Hurr icane Preparedness 

IEMISr 

I EMS: 

NAS: Nat ional  Academy o f  Sciences 

NHC: Nat ional  Hurr icane Center 

NOAA: Nat ional  Oceanographic and Atmosoheric Admin i s t ra t i on  

NQRC: Nat ional  Opinion Research Center 

NRC: Nuclear Regulatory Commission 

NWS: Nat ional  Weather Service 

TMI: Three Mile I s l a n d  

SAR: Search and Rescue 

C r i s i s  Re1 o c a t i  on PI anni ng 

I n t e g r a t e d  Emergency Management I n f o r m a t i o n  System 

I n t e g r a t e d  Emergency Management System 
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SLOSH: Sea, bake and Over land Surges f o r  Hurr icanes 

USFEMA: Un i ted  S t a t e s  Federal  Emergency Manageiiient Agency 

USFS: Uni ted  S t a t e s  Forest Serv ice  

USGA.: Un i ted  S t a t e s  Geological Survey 

: Uni ted  S t a t e s  Genera? Accoernt iq  O f f i c e  
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The purpose of  t h i s  l i t e r a t u r e  r e v i e w  was t o  e x p l o r e  t h e  r e l e v a n t  
source5 o f  knowledge w g a r d i n g  e v a c u a t i o n  r e ' a t e d  i s s u e s  a w n j  r e c e n t  
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vo lcanoes,  tsunamis,  n u c l e a r  power a c c i d e n t s .  hazardous m a t e r i a l  
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The purpose o f  t h l s  l i t e r a t u r e  r e v i e w  was t o  e x p l o r e  t h e  r e l e v a n t  
sou rces  o f  knowledge r e g a r d i n g  e v a c u a t i o n  r e l a t e d  i ss t i es  among r e c e n t  
work p u b l i s h e d  i n  t h e  s o c i a l  s c i e n c e s  2nd emergency p l a n n i n g  f i e l d s .  i n  
oryanim7ng the m a t e r i a l ,  we looked p r i m a r i l y  f o r  a r t i c l e s  t h a t  i n c l u d e d  
e i t h e r  a t h e o r e t i c a l  o r  e m p i r i c a l  b a s i s  f o r  t h e  f i n d i n g s .  The m a t e r i a l  
w a s  d iv - i ded  as t o  t h e  emphasis p l a c e d  on t h e  i n d i v i d u a l  o r  t h e  
- 0 1 - g a n l z a t i o n a l  ;eve1 o f  behair- ior. The a n n o t a t i o n s  of t h e  T i t e r a t u r e  a s  
we?: as t h e  s p e c i f i c  key f i n d i n g s  f rom each s tudy ,  where a p p r o p r f a t e ,  
,?r? o r g a n i z e d  by haza rd  t y p e  i n c ! i i d i n g  f l o o d s ,  h u r r j c a n e s ,  t o rnadoes ,  
vo l canoes ,  tsunamis,  n u c l e a r  power a c c i d e n t s ,  hazardous m a t e r i a l  
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The pu rpose  o f  t h i s  i i t e r a t u r e  r e v i e w  was t o  e x p l o r e  t h e  r e l e v a n t  
sou rces  o f  know1 edge r e g a r d i n g  e v a c i r a t i o n  r e l a t e d  issues among r e c e n t  
work p u b l i s h e d  i n  t h e  SocSal  sciencesand eiriergency p l a n n i n g  f i e l d s .  I n  
o r g a n i z i n g  t h e  m a t e r i a ? ,  we l o o k e d  p r i m a r i l y  Cor a r t i c l e s  t h a t  inc;uded 
e i t h e r  a t h e o r e t i c a l  or e r n p j r i c a ?  b a s i s  f o r  t h e  f i n d i r i g s .  The m a t e r i a ;  
was d i v i d e ?  as t o  t h e  emphasis p l a c e d  on t h e  i n d i v i d u a ;  o r  the 
o r c a n i z a t i o n a l  i e v e l  o f  h e h a v i o r ,  The a n n o t a t i o n s  o f  t h e  l i t e r a t u r e  as 
z a - a s t h e e c i f i t  key f i n d i n g s  f ron i  each s tudy ,  where a p p r o p r i a t e ,  
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The puPpose o f  t h i s  l i t e r a t u r e  r e v i e w  was t o  e x p l o r e  t h e  re levan t .  
so i i r ces  o f  knowledge regavd i r i g  e v a c u a t i o n  r e l a t e d  i s s u e s  among r e c e n t  
work p u h i i s h e d  i n  t h e  s o c i a l  sc ' iences and erriergeocy p l a n n i n g  f i e l d s .  i n  
o r g a n i z i n g  t h e  m a t e r i a l  we l o o k e d  p r - imar . i l y  f o r  a r t i c l e s  t h a t  i n c l u d e d  
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was d i v i d e d  as t o  t h e  emphasis p l a c e d  on t h e  i n d i v i d i l a l  o r  t h e  
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w e l l  as t h e  s p e c i f i c  key f i n d i n g s  From eacn s tudy ,  where a p p r o p r l a t e ,  
a r e  o r g a n i  zec by haza rd  t y p e  i n c l  i t d i  ng f l o o d s ,  h u r r i c a n e s ,  t o rnadoes ,  
vo l canoes ,  t sunamis ,  n u c l e a r  power a c c i d e n t s ,  hazardous m a t e r i a l  
a c c i d e n t s ,  and n u c l e a r  c r i s e s .  


