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AN EVALUATION OF TWO HYDROGRAPH SEPARATION METHODS

OF POTENTIAL USE IN REGIONAL WATER QUALITY ASSESSMENT

D. D. Huff and C. L. Begovich

ABSTRACT

Streamflow data are more useful for evaluating hydrologic model
results and studying water quality once baseflow and storm runoff have
been separated. However, it is important to select an appropriate
hydrograph separation method. We examined two methods and evaluated
their conceptual basis, ease of application, cost of data processing,
and acceptability of results. We chose the quick flow hydrograph
separation method, which is in use at the Coweeta Hydrologic Laboratory,
because it gives acceptable results and is easy and inexpensive to use.
For regional assessment, we anticipate that the Coweeta program will be
useful as an aid in developing general quantitative relationships between
changes in land use and the associated changes in surface runoff yield

and water quality degradation.



I. INTRODUCTION

The usual form of streamflow data has limited our ability to
evaluate the performance of hydrologic simulation models and our attempts
to gain a deeper understanding of the importance of storm events to
water quality. However, hydrograph separation techniques can make
observed streamflow data more useful. For example, continuous records
of streamflow can be used to evaluate the adequacy and reliability
(Mankin, et al. 1974) of simulated hydrographs, but they cannot be used
directly to test the reliability of simulated individual compcnents of
flow. Observed streamflow, separated into storm runoff and baseflow
components, can be used for a more comprehensive test of hydrologic
simulation models. In addition, a measurement of the concentration of
a water quality constituent in streamflow cannot reveal the fraction
that resulted directly from storm runoff. However, knowledge of the
quantity and quality of baseflow together with measured total flow
quantity and quality can be used to estimate the chemical composition
of storm runoff. In either of the foregoing examples, it is important
to have an appropriate method for separating streamflow hydrographs into
storm runoff and baseflow. We think this is a key step in relating
changes in regional land use and the associated changes in surface
runoff yield and quality.

Since there is more than one method for hydrograph separation, we
reviewed common approaches and selected two methods for evaluation. Our
appraisal criteria were the conceptual basis, ease of application, cost
of data processing, and acceptability of the results from each method.

One method that was evaluated was the quick-flow hydrograph separation



(Hibbert and Cunningham, 1967) developed at Coweeta Hydrologic Laboratory
(Franklin, NC). The second method, recession curve projection, has been

applied to the Walker Branch Watershed near Oak Ridge, Tennessee, and is

described by W. M. Snyder and J. W. Curlin (1969).

The following sections of this report describe the Coweeta and Snyder
and Curlin methods for hydrograph separation. The conceptual basis for
each method is presented together with a description of the program that
implements it. Finally, a comparative application of the two methods to
data from Walker Branch Watershed (near Oak Ridge, Tennessee) is described

and used as the basis for evaluating the methods.

II. THE COWEETA HYDROGRAPH ANALYSIS PROGRAM

Concept

The basic concept embodied in the Coweeta hydrograph analysis
program is the stormflow separation procedure described by Hewlett and
Hibbert (1967). The method assumes that quick flow may be separated from
delayed flow by a straight line of arbitrary slope, as illustrated in
Fig. 1. The area between the hydrograph and the baseflow separation
line is defined by Hewlett as quick flow, and the area below the baseflow
separation line as delayed flow. We assume that quick flow is equivalent
to storm flow, and hereafter use the terms interchangeably. We also
equate delayed flow and baseflow and use the term baseflow in the subse-

quent discussions.

Storm Event Definition
The beginning of a storm event is defined by an increase in stream

discharge rate. When the slope of the hydrograph between two discrete



data points exceeds an arbitrarily determined rate B (often 0.05 csm/mi2
per hour), the first of these points is assumed to define both the
starting time (ts) and initial discharge rate (qs) for the storm (see
Fig. 1). From that point, a straight line of slope B is projected
forward until it crosses the hydrograph at a later time. This inter-
section is defined as the end of the storm (tf,qf), and the line con-
necting (ts,qs) to (tf,qf) is the baseflow separation line. Usually,
the end of a storm event will not coincide exactly with a flow obser-
vation. In this case, the method uses linear interpolation between the
two observed points bounding the end of the storm to estimate te and Q-
As additional information, the program uses the maximum recorded
flow rate between t, and tf to establish the time of occurrence of peak
flow. Runoff during storm events is then summarized as stormflow volume
and baseflow volume both before and after the hydrograph peak. Note
that for complex storms, hydrograph peaks other than the maximum are

ignored, and the overlapping storms are combined into one event in

the summary.

Non-Storm Event Definition

Flow volume between the end of one storm (tf(l)) and the beginning
of a second storm (ts(Z)) is accumulated by the program, and presented
as baseflow in the program summary. The analysis also makes a provision
for eliminating minor rises in the flow hydrograph from the storm run-
off summary. If the total volume of stormflow for any event is less
than 0.001 inches over the whole watershed, the event is placed in the
nonstorm category, and the calculated storm runoff is added to the

baseflow between storms.



‘poyzem uorieiedos ydeaSoapAy mory-yoInb syl jo weaSerp orzeWweYdS ‘T 3T

< JNIL
g
MOT14dINHO1S

4p

g =34d01S H1IM
ANIT NOILVYVHAS MOT143sve

L2PO0lV-G4 O9MA-TINHO

<— 394VHISIA



Coweeta Hydrograph Analysis Program Description

The following discussion is presented as a detailed guide to the
Fortran computer program implemented at ORNL to carry out the analysis
described above for flows on Walker Branch Watershed.

The program analyzes up to one month of data at a time, operating
from corresponding pairs of military time and stage height. The initial
operation consists of reading the data set to be analyzed, counting
the data points, and converting stage height (feet) into discharge rate
per unit area (csm).

During hydrograph analysis, only two data points are considered
at a time. As an illustrative example of program operation, consider
the flow sequence shown in Fig. 2., depicting the first 12 data points
in a hypothetical data set.

Analysis begins by considering flow between points 0 and 1. The
slope of a straight line connecting these points is compared with 8
(baseflow separation line slope). So long as the actual slope is less
than B (and a storm is not already in progress), the interval represents
a non-storm period, and a trapezoidal integration is used to sum the
non-storm baseflow. This process continues until point 4 is reached.
In the interval between points 3 and 4, the hydrograph slope exceeds B
so the storm is assumed to start at point 3. The baseflow separation

line is defined by the equation

Q = o + Bty (1)
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Fig. 2. Schematic diagram illustrating hydrograph separation
computations with the Coweeta Hydrograph Analysis Program.



where

a = displacement between the baseflow reference line and the
baseflow separation line for the storm event,

B = slope of the baseflow separation line

t. = elapsed time between midnight and flow point I, and

QI flow value for baseflow separation line at point I.
The reference line, which has been introduced for programming convenience,
originates at the midnight just before the start of the storm. It has
a slope of B and defines the value o by its displacement from the base-
flow separation line.

While a storm event is in progress, each flow point in the data
is compared against the maximum recorded flow since the beginning of
the storm, and the highest value together with its time of occurrence
is retained. Thus in Fig. 2, the flow at time equal to 5 is recorded
as the peak discharge for the storm. In the program output, the peak
discharge is the difference between the peak total flow and the baseflow
at time t_. The total flow volume recorded since the start of the
storm is also accumulated. Whenever the slope of the hydrograph drops
below B, as at point 6 the process of defining the end of the storm
begins. The computation method is shown in Fig. 3.

The end of a storm is defined as the point when discharge of
baseflow equals total discharge. Hence, using a linear extension of the

total flow hydrograph from Point A in Fig. 3, the end point of the storm

is defined by the equation

G * YAt = (B ety + ) + BeAt (2)
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where
q = discharge at point A,
9~ 9
Y = slope of the hydrograph between points A and B, i.e., I
B A
At = time between point A and the end of the storm, tf - tA
B = slope of the baseflow separation line,
tA = elapsed time since the midnight preceding the start of the storm,
and
« = displacement between the baseflow reference line and the base-

flow separation line for the storm event.
The above equation may be solved for the discharge rate and time of

occurrence of the end of the storm to yield the following equations:

te=(q -yt -=/6-v) (3)
Qe = (B (qy - Y " t) -« 7/B -V (4)
where
tf = time of end of storm, and
Qe = final discharge rate (end of storm) .

To test for the end of a storm, t_. is compared with t_, in Fig. 3. If

f

the storm is still in progress and the runoff summat’on continues.

B

If to < ty,

latter case, the total flow volume between point A and the storm end is

the storm event is over for computation purposes. In the

added to the storm total, and the computed end point of the storm
(qf, tf) is substituted into the data set for the point A values.

At this point, the baseflow and the total runoff during the storm
are calculated and their difference is computed as the storm runoff

for the event. If this storm runoff is less than 0.001 inch for the



11

basin, a brief summary of the event is printed, giving the starting
point for the rise in flow. For example, points 9, 10, and 11 of Fig. 2
could fall into this category. Then the total runoff for the event is
added to the baseflow total, and the program returns to non-storm event
processing with variables modified as though the rise had not occurred.

If storm runoff exceeds 0.001 inch, the storm period hydrograph is
separated into three components. They are:

1. The quantity of baseflow accumulated during the storm.

2. The quantity of stormflow accumulated before the maximum peak

flow occurs.

3. The quantity of stormflow after the maximum peak.

When a storm event ends, an output summary is printed, and the pro-
gram returns to processing the next sequence of flow data points. The
original Coweeta program did not retain flow summary information once
it had been used to generate printed and punched card output. We
modified the program so it keeps running sums of total flow, stormflow,
and delayed flow components for output at the end of each month (see
Appendix III, Section A for an example). To achieve this capability
we changed the program to allow it to stop processing data in the middle
of a storm (if the end of a record period occurred), and generate
printed and punched output. Thus the input for any record period con-
tains enough information to allow computations to begin in the middle
of a storm event. This feature is most useful when records are processed

for fixed intervals, such as one calendar month.
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ITI. THE SNYDER AND CURLIN HYDROGRAPH ANALYSIS PACKAGE ”

Concept .
The Snyder and Curlin hydrograph analysis package uses rainfall '

data to define storm events and then separates stormflow from baseflow
by projecting a baseflow recession curve during the storm event. The
method is fully described by Snyder and Curlin (1969). Fig. 4 shows
the major features of the separation method. Since the storm hydrograph
duration is estimated from rainfall records, the projected baseflow
recession curve will generally lie below the actual hydrograph at the
end of the storm (tf). At that point (tf), the Snyder and Curlin
method assumes that a storm runoff '"tail" may be defined by extending
recession curves for both the baseflow and the actual flow. The
volume of the hydrograph "tail' is estimated by integrating the difference ~ -
between the two curves from the storm endpoint (tf) to infinity. The
stormflow volume is thus represented by the area between the observed
hydrograph and the baseflow recession curve, plus the volume of the storm

runoff ''tail",

Storm Event Definition
A storm event begins when the accumulated volume of rainfall exceeds
certain determined minima as shown in Fig. 5 (Snyder and Curlin, 1969).
The beginning time (ts) of the storm event is recorded as the first
interval where rainfall begins, and the end time of the storm rainfall
(te) is recorded as the last interval at which the slope of the accumu-
lated rainfall exceeds a lower decision line. In practice, this can

lead to problems when a very heavy rainfall occurs and is followed by
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showers. In that case, an excessive storm duration will result. The
storm hydrograph duration is calculated from storm rainfall duration by
the relationships shown in Table 1. Baseflow volume for a storm event

is the integrated baseflow volume from the start of the event (ts). If
another storm event occurs before the endpoint of the previous storm
hydrograph is reached (tf), a recession curve for the combined storm-
flow and baseflow curve is projected forward in time to allow computation
of stormflow and baseflow volumes for the first storm. This combined
recession flow rate is subtracted from the total hydrograph to determine
storm runoff for the second storm. The same procedure can be followed
for multiple overlapping storm hydrographs. It should be noted, however,
that when storm hydrographs overlap, only the last storm hydrograph

is assumed to have a ''tail''. Baseflow for the second storm is assumed
to begin at the end of the first storm. A representative example of

overlapping storm hydrographs is sketched in Fig. 6.

Non-Storm Event Definition
Baseflow volume between the end of the storm hydrograph of one
storm (tN(l)) and the beginning of a second storm (tS(Z)) is accumulated
by the program. However, volume of the 'tail" of the preceding storm
hydrograph is subtracted out of the baseflow volume which immediately

follows that storm.

Program Descriptions
The following is a detailed description of the four Fortran programs

which are a part of the hydrograph analysis package. This package was
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Table 1. Relationships between duration of storm
rainfall and storm hydrographs.

Upper Limit on Storm Hydrograph
Storm Duration (T) Duration (H)
(Hours) (Hours)
1 6+T-0.083
4 24+T-0.083
16 96+T-0.083
64 384+T-0.083

T>64 7T-0.083
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originally designed to carry out an analysis of one month's data of rain-
fall and streamflow on Walker Branch Watershed.

Raw data are in the form of rain gauge and stage height observations.
Many computations are done to check and reduce these readings. In addi-
tion, the reduced data are accumulated, summarized and tabulated by
individual programs. A description of the four programs follows, and

Fig. 7 shows a schematic diagram of the linkages between programs.

Reduce

Reduce is the first program of the hydrograph analysis package.
Input consists of cumulative rain gauge data for one month, which
is read from either cards or a tape. The data are converted to

5-minute rainfall totals, then listed in an easily read format, noting
any missing records. Identical readings of consecutive time periods
are discarded, and the amount of rain and time during periods of change
are tabulated. Punched output consists of the reduced rain and time
data. Reduce must be run for each month, and two months of reduced

rain data are used by the next step, the storm definition program.

Storm definition

The storm definition program uses the algorithm shown earlier in
Fig. 5 to calculate the occurrence of storms at each rain gauge. Input
consists of reduced rain gauge data for the month to be processed and
the following month. Two months of rain data must be used in order to
evaluate any storm which begins in one month but does not end until
the next month. The begin times, end times, and amount of rain for

each storm and for each rain gauge is first determined. Composite
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Analysis of
Storm Hydrograph

Fig. 7. A schematic diagram of the linkages between programs in
the Snyder and Curlin hydrograph analysis.
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begin and end times for each storm are then calculated for each branch .
and for the entire watershed. The composite times are chosen such that

a storm at any gauge represents a storm for the watershed area considered.
Output consists of extensive tables including information such as the
number and dates of the storms, begin and end times of each storm, and
amount of precipitation of each storm. The frequency of occurrence of

storms is also ranked according to the amount of precipitation.

Streamflow data reduction

The streamflow data reduction program uses stream height (stage)
values at five-minute time intervals. The stage heights are then con-
verted to flow rates. The begin and end time for each storm are used
as the basis for retaining average streamflow values at 160-minute
intervals during non-storm periods and at 5-minute intervals during
storm periods. Reduction is done for each branch separately.

Tables of daily flows, weekly flows, maximum and minimum flow
readings for each storm and each branch, and the total volume for each
storm are printed by the program. The daily flows are also put into
frequency classes. Punched output consists of cards containing the

reduced time and streamflow values.

Hydrograph analysis

This is the final program of the Snyder and Curlin Hydrograph
Analysis Package. Storm begin and end times generated by the storm
definition program and streamflow data from the streamflow reduction
program are both used by this program. To explain the procedure used ,
in the hydrograph analysis, the time and streamflow points shown in

Fig. 8 will be used as a hypothetical data set.
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Starting at the beginning of the month, baseflow volumes are summed
until the first storm begin time, ts’ is encountered. Next, the base-
flow recession curve is approximated by finding two times t and t,
prior to tSsuch that 9 > 9, > q {where aq is the streamflow at ts)

and then solving

m
q=aet (5)
where
t-t
1
T = , (6)
ot
a =aq,(q,/q,) , and (7)
log(q /q,)
log —— =
& log(q,/q,)
m = Tog . . (8)

The length of the storm hydrograph, tN - tS, is determined from the

criteria given in Table 1, presented in an earlier section of the report.

For example, in Fig. 8, assume tf - tS is fifty minutes; then the length

of the storm hydrograph will be six hours and forty-five minutes. Numer-

ical integration is performed from ts to ty to find the storm runoff

volume, which is represented by the area between the baseflow recession
curve and the measured streamflow. Fig. 9 shows the computation per-
formed to find the area between data points t. and tj. The stormflow
""tail', which is also included in the storm runoff volume is calculated

by assuming that t,, i1s zero time and integrating the resulting formu-

N

lation of equation (5) from t_ to infinity.

N

Complex storms can occur if a storm begin time occurs before the

end of the preceding storm hydrograph. If this occurs, a recession
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curve is projected for the first storm beginning at the starting time
of the second storm (tS(Z)) and continuing to infinity. The volume of
storm runoff of the second storm is again the area between the actual
hydrograph and the recession curve beginning at ts(Z).

After a storm event, the flow volumes for the storm are retained,
and the program returns to summing up non-storm baseflow until the
next storm begins. Once one month's data for one drainage area is com-
pleted, the program begins execution for a second drainage area; the
program is set up to treat the East and West Branches of Walker Branch
Watershed. A final summary table containing baseflow and stormflow for
each branch and for the total watershed is printed after analysis has

been completed for both of the branches.
IV. APPLICATION OF PROGRAM TO WALKER BRANCH WATERSHED

Both the Coweeta hydrograph analysis program and the Snyder and
Curlin hydrograph analysis package were applied to Walker Branch Water-
shed, a 97.5 ha oak-hickory forested watershed on the U.S. Energy
Research and Develonment Administration Oak Ridge Reservation in East
Tennessee. The watershed is divided into two drainage areas, the East
and the West Branch. An analysis was made of runoff for both branches
during November and December, 1973. The data consisted of five-minute
readings from five rain gauges, located throughout the watershed, and
of five-minute stage height values from two stage height recorders,
one for each branch.

The Coweeta program only required the use of the stage-height data.

No fixed interval of time has to be used with this program, but the
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five-minute data were used in order to minimize rounding and interpola-
tion errors. Analysis of data for one month for both branches required
approximately fifteen seconds of CPU time to execute and used approxi-
mately 120,000 bytes of core storage on an IBM 360/91 computer. The
cost for processing data for one month on the ORNL computing system was
about $2.50. The total assembly and turnaround time was about one half
day.

As shown in Fig. 7, the Snyder and Curlin package uses both five-
minute rain gauge (for two months) and stream height data. In addition,
the reduce, storm definition, and streamflow reduction programs generate
output data which must be used as input for at least one other program
of the package. The approximate CPU time required to run the package
for one month's data on an IBM 360/91 is one minute with the space
required for Reduce, Storm Definition, Streamflow Reduction, and the
Hydrograph Analysis being 60,000, 280,000, 115,000, and 160,000 bytes
of core storage, respectively. The total cost to run the package is
approximately $25.00 on the ORNL system and the assembly and turnaround
time required is two days, since each program requires about one-half
day.

Tables 2 and 3 summarize the output for the two months, November
and December for both programs. Totals are given in terms of the East
Branch, the West Branch, and a weighted total of the two for the entire
watershed. A more detailed listing of the output for the December runs

is included in Appendix B, Section 3.
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Discussion of Results
The final selection of a preferred method for hydrograph separation

must be subjective, and based upon the needs of the user. Thus, even
though there are significant differences between the results given in
Tables 2 and 3, it is not possible to select a method exclusively on

the basis of these data. Examination of observed flows suggests that
the results produced by the Snyder and Curlin package more nearly
correspond to a subjective determination of base- and storm-flow. How-
ever, one must recognize that selection of a different hydrograph test

slope parameter (B) in the Coweeta program would bring the results of

the two methods into much closer agreement. Thus, other criteria must
be examined before one of the two methods is recommended. One other
criterion is the accuracy with which total flow is determined. In
Tables 2 and 3, the Coweeta method is the most accurate. This is
because 5-minute flows were used instead of the longer term averages
employed by the Snyder and Curlin method. However, the maximum errors
are negligible compared to normal errors in flow measurement.

The Coweeta Hydrograph Analysis Program has a definite advantage
over the Snyder and Curlin Hydrograph Analysis Package in terms of
ease of application and cost. Because the Snyder and Curlin package
consists of four separate programs which must be executed sequentially,
it takes about four times as long to process one month's data as the
Coweeta program. In addition, the user must shuffle and reshuffle out-
put data from one program of the Snyder and Curlin package to put it
in the correct form for the next step. On the other hand, the Coweeta

program only requires one simple input data set.
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If the user needs to run a hydrograph analysis program on a series
of different watersheds, the Coweeta Program is more adaptable to differ-
ent input data. The time intervals used by the Coweeta Program are
user specified and the units of the streamflow data are easily adjusted.
The entire Snyder and Curlin Package was specifically written for Walker
Branch Watershed; changes in the data form would require reprogramming
of at least two of the four programs. This package is also highly
dependent on five-minute intervals of both rainfall and streamfall data.

Output from the Snyder and Curlin Package contains more detail than
the output of the Coweeta Program, especially in the areas of rainfall
and streamflow analysis. The Reduce, Storm Definition, and Streamflow
Reduction programs tabulate precipitation for each storm, daily, weekly,
and total flows, maximum and minimum flow readings for each storm and
classify the storms and the daily flows. In addition, the Hydrograph
Analysis program calculates rainfall intake and excess for each five-
minute period during the storm. Both the Coweeta Program and the

Snyder and Curlin Package print out the same data concerning the hydro-

graph analysis. The Coweeta program output contains additional infor-
mation concerning the peak flow rate and time of occurrence for each
storm. Many of the functions other than hydrograph analysis performed
by the Snyder and Curlin Package are produced by separate and inde-
pendent programs available at Coweeta.

Both methods are reliable in reproducing total flow volume. Table
4 lists the experimental and calculated total streamflow values for
November and December for both branches. All calculated values are
within one percent of the data input values. Tables 5 and 6 include

the Coweeta Program and Snyder and Curlin Package results for particular
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Table 4. Comparison of Total Calculated Streamflow
and Observed Values

Total Streamflow

(Inches)
i
NOV DEC
East West East West
Experimental 4.787 6.315 6.174 8.615
Coweeta 4.787 6.314 6.169 8.613
Snyder and 4.785 6.299 6.176 8.557
Curlin t
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Table 5. Comparisons of Individual Storm Analysis with the Coweeta
and Snyder and Curlin Programs for November, 1973
November
East Branch West Branch
7
% Duration Runoff (in.) ' Runoff (in.)
,Date (hrs) Date |Duration
Storm Base Storm Base
|
Coweeta |
1/s |+ 11/5 3 0.001 | .006
!
11721 11/21 11 0.009 .023
|
111/26 77 4,178 .312 | 11/26| 106 4.522 .636
Snyder andf
Curlin
|
§11/5 3 0.005 .004 |11/5 3 0.006 .048
%11/21 5 0.045 .013 | 11/21 ) 0.045 172
|
!11/26 41 4.620 .014 | 11/26 41 1'5.157 .031
' |
i i

+Storm runoff volumes less than 0.001

inch on these dates.




Table

6. Comparison of Individual Storm Analyses with the
Coweeta and Snyder and Curlin Programs for
December, 1973

December

East Branch

West Branch

pace | Puration | OTE 0D ion | O
Storm Base Storm Base
Coweeta 12/4 T 12/4 4 0.001 .017
13 0.021 | .062
12/13 57 |0.311 | .175 | 12/13| 66 0.382 | .371
12/20 | 46 |0.103 | .172 | 12720 | 61 0.122 | .368
12/25 77 3.246 | 423 | 12/25| 95 3.452 | .836
12/29 7 |0.006 | .0a9 | 12/29 5 0.004 | .065
12/31 5 0.001 | .031 | 12/31 13 |0.018 |0.148
12 {0.027 | .085
Snéﬂiiiind 12/4 9 0.138 | .073 | 12/4 9 0.200 | .331
12/13 3 |o.311 | .018 | 12/13 3 |0.313| .067
12/20 11 0.433 | .136 | 12/20 10 |0.442 | .370
12/27 | 102 |4.065 | .215 | 12/27| 100 |4.524 | .557

~l-Storm runoff volumes less than 0.001 inch on this date.
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storms during November and December, 1973. Since the Snyder and Curlin’
method assumes that the baseflow rate decreases throughout a storm and
the Coweeta method assumes that baseflow rate increases during a storm,
the Snyder and Curlin Package gives consistently higher storm runoff.
This is true even though during both these months the Coweeta storm
hydrographs were longer in duration than the Snyder and Curlin hydro-
graphs.

The number of storms varies between the methods also. The Coweeta
method disregards storms with less than 0.001 inch of storm runoff, so
it does not include some of the storms included by the Snyder and
Curlin Package. For example, on November 5, the Snyder and Curlin
Package records a storm with .005 inches of storm runoff and .004 inches
of base runoff, lasting a little over three hours. The Coweeta program,
however, does not call it a storm, but does indicate that at two times
(2:30 and at 5:15) the slope of the hydrograph exceeded the baseflow
separation slope parameter (0.05 csm/mi2 per hour).

Differences in the number of storms also indicates the ability of
the methods to separate storms. In December the Coweeta Program indi-
cates many more storms than the Snyder and Curlin Package. On December
25, 29, and 31, the Coweeta Program indicated three different storms
on the west branch and four different storms on the east branch; where-
as, the Snyder and Curlin Package only records one long storm beginning
on the 27th for both branches. It appears that some modification of
the Snyder and Curlin storm definition criteria are needed to make the

results more realistic in terms of real events.
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Conclusions and Recommendations

Considering ease of application, cost of processing, and useful-
ness of information, we recommend the Coweeta program documented in
this report for hydrograph separation. Compared to the Snyder and
Curlin program, it is easier to adapt and set up, it is faster and less
costly, and its results are reliable. The Snyder and Curlin Package
does include more information on rainfall and streamflow, however the
extra output is of limited value for most hydrograph separation studies.

One of the major potential uses of the hydrograph analysis methods
we have discussed in this report is in regional assessment. It is
known that the conversion from rural to urban or industrial land use
produces increased localized flood flows, and generally increases the
ratio of surface runoff to total flow (Water Resources Council, 1968,

p. 3-3-4). At the regional scale, the increased fraction of surface
runoff is important because of the degradation in the levels of non-
point source water quality constituents that accompanies such a change.
We anticipate that the Coweeta program will be useful as an aid in
developing general quantitative relationships between changes in land
use and the associated changes in surface runoff yield and water quality

degradation.
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APPENDIX I

FORTRAN IV LISTING OF THE COWEETA HYDROGRAPH ANALYSIS PROGRAM

AND THE SNYDER AND CURLIN HYDROGRAPH ANALYSIS PACKAGE
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Section A

Coweeta Hydrograph Analysis Program
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C5/3€0 FOFRTRAN H

COMPILER CPTIONS - NAME= MAIN,OFT=02,LINECNT=6(,SI2E=000CK,

SOLRCE,EBCDIC,NOIIST,NCDECK,lCIC,HAP,NCEEIT,NOID,NCXREP

C PR R SEER IR ARN RS RS A S S ESRE RN ARSI NS ARSI IR R R P AR ARIF 2D N 222238575001
o *SPS002
C COMPUTATICN CF STORMFLOW DISCHARGE *«SPS003
C POK COWEETA HYDROLOGIC LAB. FRANKLIN,N.C. *SFS004
C *SPS005
C INPUT 15 TIME-CSM COCRDINATES FROM DISCHARGZ INTEGRATION PEOGRAM .*SFS006
C *SFS007
c BR YANT CUNNINGHAN *SPS0CTA
C SRS RN EE BN R A SRR A BRSNS AR AR tt‘ttt“‘t‘."l‘tt“‘t"‘i".““'ttsysooe
DIMENSION ETH(8),RTH (8),RC(8),1(8$30,2),C(8930,2),RT(8),ARERID(8)
DIMENSICN BFLCHI(20,2),BASFLO(Z),ESESHE(2C),FBSFLO(2),TBSNSP(Z),
+ ERCNT (2),1CTFLO(2),BT (2),HC(2)
DIMENS ION NSTH(2),KBEG(ZC,2),KDUR(2C,2),KTIH(20,2),PAC1(2)
DATA BFLOH1/H0‘O./,BASPLC/Z‘O./,BASHFI/O./,KBEG/MO‘O/,
OPESFLO/Z‘O./,TESNSP/2‘0./,FBHPLO/C./,1CTFLO/2'0./,TOPLCU/0./
REAL BSFT(ZO,?)/MO‘O./,VSRI(ZO,Z)/UO‘C./,‘SRH(ZO)/20‘0./
+ ,BSPH(2C)/20‘0./,VSRSUH(2)/2‘0./,VEFSUH(2)/2*0./,VSRHSH/0./,
+ ESEWSN/0./
LOGICAL DATE,TIMEL,AGAIN
DATA AGAIN/.FALSE./,1IB/1/
LOGICAL ONE,TEC
INTEGEF DAY,CNO,DOW, TINE, HBYDRT
DIMENSION MAREA(2),HBGNN(2) ,HYDFT(2),1IX(2),I1END(2)
DATA ARFR/146.,95./,NMCR/0/
KWS=0.0
FODGE=.0001 SFSO011
FGK=12./(6U4C.*43560.) SFS012
1D=0 SPS013
C SPSO 14
C BEAEFENARE AR RRABEN R SRR IR R E R XS RS RAE R A AR AR BN XS R ERRE tt‘ttt‘t.t“s‘?so1s
C *SFS016
C READ AREA IL AND SLOFE PAFAMETEF.... *SPS017
C *SFS018
Cc Y Y e e R R R R R R R R R RS R R RS E S R A AR AL L0l ) VR L]
READ (5,911) AREAID,BETA
911 FORM 2T (B AU ,F8.6)
TEND (1) =0
IEND (2)=C
z22= .0C SPS5022
BETA = BETA ¢ 22 SFS023
IBETA=EETA*10000.¢.5 SFS0 24
C tt‘t‘t“.‘Q."““t“"“"t‘ﬁ“.0“‘0’#l't“"l“‘tt“t'#”t#‘tt\sf’scz"]
C *SFS028
C ZERO STORE EARAMETEES .. *SFS0 29
C *SFS030
C REBEYE R ERE PV BR R NI RS PR B RS RE ok py ok ek n SRR NS BEARERE R RRARR IRV AISBe*ESFS5) 3T
900 Do 31 Kk=1,2C
VSRW {K)=C.0
31 BSEW (XK)=0.0
DO 32 K=1,2
BASPLIO(K)=0C.0
PBSFLO (K)=0.0
TBSNESP (K}=C.0
VSBSUM(K)=C.C
VERSUM({K)=0.0
TCTFLC (K)=C.0
Do 3C J=1,20
BFLOW1(J,X)=0.0
KBEG {J,K)=C
BSPET (J,K}=C.0
¥SRT (J,K)=0.0
30 CONTINOE
32 CONT INOE
BSFESN=0.0
PBWF1IC=0.0C
BASWPL=0.0
TOFLCW=0.0
VSRuSH=0.0
901 IBVSW=0 SPS032
¥PO = 0 SPS037
KFO = C SFS038
NEVENT=0 SPS0 39
NLINE=S0 SPSO40
BFLOW=0. SFSO41
KK=0 SPSOU42
EFSUN=0. SPSO43
BPSON=0, SPSO4U
IK=0 SPS0U4S
NPAGE=1 SPSOU6
INMTRS=0 SPS0U7
INDAYS=0 SFS0u48

IOTINS=0 SFS0U49
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Q072
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0075
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0089
0090
0031
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0093
0094
0095
0097
0099
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0122
0123
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0130

0131
0132
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0134
0135
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I0TDS=0 SPS050
IPKT=0 SPS051
BPLOS=C. SFS052
PRKPLOW=0 SPS053
cr=0. SPSO54
¥=0. SFS05S
A1=0. SPS056
INDAY=C( SPS057
ICTIN=0 SFS058
DOR=0. SFS059
IOTD=0 SPS060
BPGFPLO=0. SPS061
QP=0. SFS5062

IFP(AGAIN) GO TO 16
IP(18.EQ.2) GO TO 615
“““'.“0‘"‘.““‘...““.“‘.l..Q‘t‘il.i‘l"““.“““’tt."'S}‘506]
*SFPS064
THIS SEGMENT READS ONE MORTH OF M.T.-CSM CATA INTO CORE *3PS065
.“l“.t"OO“.“..‘“"“.‘l"“"‘!l“‘“"“‘Oﬁttﬁttlﬁlttttltttsrsoss
*SFS067
."“.O.“Q0‘.‘..‘t“““.‘t“.““"#0‘“‘t""“‘..“ﬁtiit't‘ﬂ **SPS068
CONST=U.U434%.5%%2,449
C$$$SSTEND IS A VYARIABLE WHICH DETERNINES IF THE MONTH STARTS DUFING A STORM
Ce®ss+ OR IF IT ENDS DURING A STORM IT IS SET 10 1
READ {5,5CC) KMC,KYE,IEXD,NMO,HBGNN
READ (5,550) BC(1),HT(1),HC (2),HT(2)

anonnn

500 PORNAT (S515,2P5.2)

550 POBMAT (4¥10.0)

S READ (1,501) IMT,IDT,IYR,ITIME,HYDRT
WRITE (6,501) IST,IDT,IYB,ITIME,HYCET

501 PORMPT(213,312,14,10K,214)

IP(IYE.NE.KYR) GO TO 120C
IP (INT.EC.KNC) GO TC 10

60 TC 5

10 IAR=ITINE/100
DO 1S IB=1,2

15 IX(IB)=HIYDFT (IB)

1 INC=1

25 DO 20 IB=1,2

IP(IX(IB).11.200.AND.HYDRT (IB).GT.800) HEGNN (IB)=HBGNN (IB)-1.
IF(IX(IB).CT.700.AND.AYDRT (IB).LT.300) HBGNN (IB)=HBGNN(IB) +1
IX(IB)=HYDFT(IE)
HGT=HYDRT(IB)*1.0E-3¢HBGKN (IB)
IP(HGT.GT. <.5) GO TO 2210
DUM=U4, 4IPHGT*% 2. 449
GO TO0 2220
2210 DUM=CONST+66.8% (HGT-2.5)**1.47
2220 C(INC,IB) = €40.*DUM/ARERA(IB)
T(INC,IB) = (ITINE-IHR*100)/60. ¢ IHF
IF(T (INC,IF).EQ.0.) T(INC,IB)=24.0C
20 CONTINUE
READ (%,5C1,END=24) IMT,IDT,IYR,ITIFE,HYDRT
INC=INCH+
IHR=ITINE/100
IF(IPT.EC.KNC) GO TO 25
IP(ITIME.EQ.0) GO TC 25
1 CONT INUE
NMOR=NMOE+1
IB=1
AGAIN=,.FALSE.

c EARASESABR NSRS EAERE AL SANRAS AR F SRR ISR E NI RAR IS AR ARRA SRR SRR 42 L SPS089
C *#SPS090
C EXIT HERE TC NEXT PROGRAM SEGHENT *SFS091
C *SPS092
C INITIALIZATICN POR NONTHLY CALCULATICNS *SFS093
C *SPS094
Cc SERSRUBARR IR AR NRRS A RERE AR R SRR FEE IR AR R IR SRR RERRRR DR IS E 202 KRSPS0 TS5
615 ICTDAY=1 SFS5096
NDP=IRC-1
IF(KMOC.EC. 12) NDP=INC
I=2 SFS098
GO TC 10C
616 CONTINDE
IF(IEVEW-1)617,154,210
617 IP((C(1,IB)-C(I-1,IB)) /(T(1,1E)~-T(I-1,1IB)) -BETA-FULGE)
+100,10C,20C
[ SIS NRAR NIV O RRRAB NS RAPRAN ISR IS N NS NR D BB ENXSENR A KRS RS AR BSERRR %S SPSI0 T
C
C NORSTORNFPLCH CYCLE FRCGEBAM SEGRENT
[«
C BEREERARER A NSRS EE AN SEARRRNRBARARAIR AN EARAN SR ARSI X SE SRR LR S %X SFSI05
100 BPSON=0. SFS106
EFSON=0. SF5107
DOR=0. SP5108
TEVSH=1 SFS109
TITR=T {I-1,IB)
INMTH=KRBO SPS111
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TNDAY=ICTDAY SPS112
TIMIN=TIIR SFS113
BEGPLO=C(I-1,1E)
IF(IENL(IB).EQ.1) GO 1IC 200

IP(I.EQ.Z) GC T0 616
FLOW=1€00.*(C(I,IB) +C(I~1,1IB))*(T(I,IB)-T(I-1,1IB))
BPSUN=BFSONeFICH SPS116
EFSUN=EFSUNCFLCW SFS117
TIF{T(I,IB)-24.00)152,153,153
T(I,IB)=0.

COR=DUF¢24 .00-TITR SPS120
TITR=0. SPS121
ICTDAY=ICTLCAY+ 1 SFS122
I=Ie1 S5Ps123
IP{I-NLCP) 154,154,828 SPS124
in=1 SFS5125
GC TO 800 SFS126
IP(I(I,IB).EQ.C.) GC 1IC 151

INNTHS=KNC SPS128

IP((C(1,1B)-C(1-1,IB))/(T(1,IB)-T(I-1,IB))-BETA-FUDGE) 151,151,200
SEASAEN R AN IAINRFE AP IR IS RARA RS AR I AR VNI SRR R R AN A AL AR R SFST 30

*SFS131
STCRAPICY CYCLE PROGRAM SEGMENT #SPS132
ALPHEA=C(I-1,IB)-BETA®T (I-1,IB)
IP(IEND(IB).NE.O) ALPHA=HC (IE)-EETA*ET (IB)
DUF = TOR+T{I-1,IB)-TITR
QE=C(I-1,IE)
HC (IE)=C (1-1,1B)
HT(IB)=T (I-1,IB)
BFLOW=C. SFS139
PLSON=0. SFS140
PKFLO®=0. SFS141
TITRS=1(I-1,18)
DURS=0. SPS143
INMTHS=KNO SFS144
INCAYS=ICTIAY SPS145
TIMINS=TITRS SPS146
BFLOS=C(I-1,1IB)
IEVSU=2 SPS148
IP(T(I,IB).EQ.T(I-1,IB))GC TO 252
IEND (IB)=0
BINT=(C(I,1B)-C(I-1,1IB))/(T(I,1B) ~T(I-1,1E))
AINT=C (I-1,IB)~BINT*T(I-1,IB)
IF(BINT-EETA)Z211,212,212 SPS152
CP = (EETA®AINT-BINTSALPHA)/(BETA-BINT) SPS153
TF=(AINT-ALEHA) / (BZTA=-BINT) SFS154
IP(TP-T(I-1,1B)) 212,213,213
IF (TP.LE.T(1,IE)) GO TO 214
IF (TP-T(I,IE) .LT. .0001) T(I,IB) = TF
IP (TP-T(I,TE) .LE. 0.) GO TO 214
T¥(C(1,1B)-PRPLOW-BFLOS) 222,222,220
PKPLOW=C (I,IE)-BFPLOS
PKTIME=DURS+T(I,IB)~TITRS
PFAK=C (I,TE)
DRS=PKTINE SFS163
1M=0 SPS164
SPLOW=1800.% (C (I,IB) +C (I~1,IB) ) *(T1(I,If) -1(I-1,IB))
PLSUR=PLSUP+SFLOW SFS166
IFP({IN.EC.0) EPLCW=FLSUM SPS167
=1 SPS168
IF(T(I,IB)-24.00)252,253,253
T(1,IB)=0.
DURS=DUKS+24 .00-1ITRS SPS171
TITRS=0. SFS172
ICTDAY=ICTLA Y+ SPS173
ALPHA=MLPHASEETA®24, SPS174
I=I+1 SFS175
IF(I-NLP)21C,210,802 SPS176
I E RS SRR BRI R LR 2122 2 TR TS E RS RN TR S22 SRS R RS o0 vind
*SPS178
EXIT FEO% STCRRFLOW CYCLE *«SPS179
*SFS180

EEXESEEEER I NS B ANEENAIN RIS IR RE NI NR SIS AP IR IS EST SRR PR IR XL B O KX RESPT 18]
FLSOM=FISOP+18CC.% (CF + C(I~1,IE)}*(TF - T(I-1,IB))
C(I-1, 1E)=CF

DURKS=DURS+TF-TITRES 5F5184
T{I-1,IB)=1F

A1=1A00.*(EFLOS+CF) *DURS*FGK SPS186
SPV=PLEOM*FGK SFsS187
IF(SPV=-A1-.0C1)270,272,272 SP5188
IOSTT=1TMII (TIMINS) SFPS189
TF(BLIN®-5C) 117,119,119 SFS5190
CALL HEACEF (NPAGE,NLINE,XYF,BETA, AREQIIL, IE)

WRITE(6,27 1) INBTHS, INDAYS,IOST1 SPS192
FPORMAT (1R ,2X,3H999,1X,21I4,1X,15) SPS193
IF(IK.EC.1) GO TO 71 SPS194



ISN
IsH
ISN
ISN
ISH
I5%
ISK
ISN
iSN
ISH
ISN
1SN
ISN
ISN
IS
ISN
ISN
ISN
ISN

isk
ISN

LiSN
Isk
ISN
ISH
15K
ISk

0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243

0244
0245
0246
0247
0248
0249
0250
0251
0253
0254
0255
0256
0257
0253
0259
0260
0201

0202
0263
0264

J205

0266
0267
2263
0269
0270
0271
0272
0273
0274
0275
0276
0277
3278
02793
0230

0231
0z83

0284
0285
0286
0287
0288
0289

71

72

272

laNalsXsNel

164
187
188

1101
165

19¢C1

AN ONO

1900
170

186

[aNaRaNNal

laNeNeNaNaNeNal

802

3000
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GC TO 72 SPS195
A2=(EPSUM+ FLEUN) *PGK SPS196
IK=0 SPS198
KK=0 SPS199
EFSON=C. SF$200
TEND (IE) =0
GO TO 8013
NLINE=NLINE+1 SPS201
BFSUM=EFPSUM+FLSUN SPS202
EFSOM=EPSUBPLSUN SPS203
CUR=DUF#DUES SP5204
TITR=TF SPS205
IRVSH=1 SPS206
GC TO 151 SPS207
NEVENT=NEVENT+1 SF5208
ISTM=NEVENT
CFP=BFICS+EFTA®DRS SPS209
A1B=1800.* (RFLCS+CFP) #D RS#FGK SPS210
KSNC=KMO sFs211
ARSI AR ISR S RN R AE AR ER LR L NS A IR A DRV REBARE AR ERE R AR SN SRS EESPSD 12
*SP5213
EVENT AND EETIWEEN EVENT CUTEUT ERCGRAM SEGNENT *SPS214
*SFS215
I E 2RI RNES RIS RR RS2 R R RERERRE SRR S RS R A2 R R R 222 L0y il
TF(NLINE-SC) 185,187,187 SFS217
CALL HEATEF (NPAGE,NLINE,KYR,BETA, AREAILC, TE)
IOTINS=ITAIL (TIMINS) SFS219
I0TDS=ITMIL (CURS) SPS220
IPKT=ITHIL (EKTINE) SPS221
A1=180C.% (EP10S¢CF) *DURS*PGK S7S222
VY=PLSONSPGE-21 SPS223
IF(V.EC.0.)GC TO 1101 SPS224
CONTINUE SP522¢%
IOTIN=ITHIL (TININ) SPS226
IOTID=ITIMIL (CCR) SFS227
PCT7=BFSUM* FGK
IBETA=BETA®10000.¢.5 SPS229
BELO=BFIOW*FCK-A1B SPS5230
AFLO=V-BFLC SPS231
NPO=AF10%1C0C0.+.5 SPS232
KEC=BFLC*1(0C0.+.5 SPS233
SRXEBF RS E A9BSR BRNIRP AR AR AR SSER RN AR AN B BR SRR SRR SRS IR BRSO SPS2 Y
*SPS235
ERINT FOUTINE #%%= #SFS5236
*SPS237
X ARPOEN AP NERARA TSR IR AN BB AN RI AR RN VNI EI RN RN A S e A SRRk kS SPS238
WEITE (6, 170) INMTH, INDAY, IOTIN, IOTL,BEGFLO,QF,PC7,BFLO
PORMAT (1H ,6X,214,16,16,17X,F8.2, 18X,P8.2,19X,F8.3,F14.4) SF5240
WRITE(6,18€) NEVENT, INFTHS, INDAYS,IOTINS, 1CTDS, IPKT, BFLOS, PKFLON, SPS241
1CF,V,A1,AFIC SPS242
FORMAT (1H ,I3,3X,2I4,16,19,2X,18,5X,F1C.2,5X,F9.2,2X,FP10.2,3X, SPS243
*F10.3,4X,P1C.3,F14.4) SFS244
NLINE=NLINE+Z SFS245
KBEG (ISTM, IB)=INDAYS
XKDOR(ISTM,IB)=CURS
NSTH(IE)=ISTH
KTIN(ITSTM,IB)=TININS
BSPT (ISTH,IB)=A1
BFLOWT (ISTP,18)=F07
BASPLO (IB) =BASFLO(IB)+BPLCW1 (ISTK,IE) +ESFT (ISTH, IB)
PACT (TE)=AFEA{IE)/241.0
TBSNSF (IB) =TBSNSF (IB) +BFICH1 (ISTM,IE)
VSRI(ISIM,1B)=¥
VSRSUM (IB) =VSRSUM(IB) ¢V
VBRSOM (IB) =VERSUM(IB) +BSFT (ISTH,TE)
VSRUSH=VSRWSH+V*PACT (IB)
BSFRSM=BSFWSHeBSFT(LSTM, IR)*FPACT(IB)
(2RI R R R R ES I ISR 2 RS2 S RS RTE R SR 2SR R 2 22222 L2 N A pEYY
*#SPS247
PUNCH ROUTINE #%%% *SFS248
S AN IR A AN AERRE A BRI PR SRS AE R SRR SRR A F PRSI FR SN PSR R SRR SPS249
*SFS250
IP(IENC(IB).EQ.1) GO TIC 776
GO TO 100 SPS281
IS ERER NS IR NS RER SRR R E R B E R A RN R SRR X IR RE BN RR A AR AR N R AR SIS RSB RXUSPSD82
*SFS283
END OF EVENT OUTEUT PROGKAM SEGMENT *SP5284
#SPS285
END CF MONTA PEOGRAM SEGHMENT *SFS286
*5P5287
(I R R R R R R R TSR RS2 R R R R R REREZSR AR 2E 2R R2 2 L2 AVEL]
KK=1 SPS289
WRITE(6,90C0)
PORMAT (*0*,*STCRN CONTINUES PAST ENL CF MCNTH')
DORS=DUFST (I-1,IB)~TITES
FPL=PLSUM SPS290
CFA=BPIOS¢EETA®DURS SPS291



IswW
ISy
ISk
ISN
ISk
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISK
ISN
ISk
ISN
ISN
ISKN
ISN
1SN
ISN
ISN
I5N
ISN
1Sk
ISN
ISN
ISN

ISN
ISk
ISk
ISN
ISN
ISN
ISN
ISK
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
ISN
ISK
ISN
ISN
ISN
I5N
ISK
1SN
IswN
ISh

0290
0¢91
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
0302
0303
G304
0305
0306
0307
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318

0320
0321
0323
0324
0325
0326
0327
0328
0329
0330
0331
0333
0335
0336
0337
0338
0339
0341
0343
0345
0346
0347
0348
0349
0350
0351
0352
01353
0354
0355
0356
01357
0358
0359
0360
0361
0363
0365
0367
0368
0369
0371
0372
0373
0375
0376
0377
0378
3379
0380
0382
0383
J38s
0385
0386
0387
0388
0389

776
B0C
803

275

778

951

953

854

956

355

960
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DF=180C.% (EFLOSeCFA) #*DURS*FGK
QFF=FPL?FGK-LF
CPF=BFLOS+ EETA®DRS
DF1=1800.% (RFLOS+CFP) *DRS* FGK
BFL=BEFLOWYFGK~-DF1
AFL=QFF-EPIL
NFL=APL*10C0C.¢.5
KFL=BFI1*10C0C.+.5
FEAK1=FEAK
IK=1
KEVENT=NE VENT+1
TEND(IE)=1
CP=BFLCS+BETA#DURS
Go 10 272
CONTINUE
A2=EFSTUM*FGK
CCNTINUE

IF(IEND(IB).NE.1) FBSFLO(IB)=a:z
BASFLO (IB) =BASFLO(IB)+FBSFIO{IE)

BASWFL=PASWF1+ (EASFLO (IB)*FACT (IB))

TGTPLO (IB) =TCTFLO(IB) ¢+BASFLO(LE) ¢+ VSFSUN(IE)
TOFLCW=TOPLCH+TOTFLO (IB) $FACT (IE)

FRCNT (1B)=VSFSUN{IB) /TCTFLC(IB)*100.

PRCNIT=VSRESM/TOFLOW*100.

TBSNSF (IB) =1ESNSP(IB) ¢PBSFIO (IE)

IOTINS=ITRMIL (TININ)
IOTIC=ITPII{DUR)
IP(IEND(IE).NE.1) WRITE (6,275)

+BEGPLC,C{NLF,IE), A2

INMTH,INCAY,IOTINS,IOTID,

FORMAT (* END ',214,16,19,%7X,F8.2,18X,F8.2,19X,F8.3)

IF(IB.EC.2) GO TO 778
IB=2
GO TC 901
WRITE(6,1000)
WRITE (€,10CS)
JSTH=NSTR (1) +NSTH (2)
£o 950 J=1,3STH
ONE=KBEG (J,1) .EQ. O
TWO=KBEG(J,2) -EQ. 0
IF(ONE.AND.TWO) GO TO §7%
IP(ONE.OR.T%C) GO TO 950
DATE=. FALSE.
TIMEL=.PALSE.
CA1=KBEG {J,1) ¢XKDUR (J, 1) /24
DA2=KBEG (J,2) ¢KDUR (J,2) /24

IP (KBEG (J,1) .GE.KBEG (J,2).ANL.KFEG (J,1).1E.DA2)
IP(KEFG(J,2) .GE.KBEG (J, 1) .ANL.KBEG (J,2) .1Z.DA1)

IP(.NOT.LATE) GO TC 956
DIPF= (KBEG (J,1)-KBEG (J,2))
IF(DIFF) 951,952,953
BEP1=0.0
APT1=KDUE (J, 1) -DIFF*24
BEF2=RTI?(J,2)
APT2=KDUF (J,2) +KTIK{J,2)
GC TC 954

BEP1=KTIF(J,1)
APT1=KDUE (J, 1) ¢KTIM (J,1)
BEF2=KTIP(J,2)
AFT2=KDUR {J,2) +KTI R (J,2)
GO TC 954

BEP1=KTIP {J,1)
APTI=KDUF (J, 1) +KTIN (J,1)
BEF2=0.0
RPT2=KDOF (J, 2) -DIFPP*24

IFP{BPF2.GF.BEP1.AND.BEP2.LE.2FTY) TIMEL=.TRUE.
IF(BEF1.GE.BEF2.AND.BEF1.LE. AFT2) TIPEL=.TRUEL.

IF(DATE.ANC.TIBEL) GO TO 950
GO TO 9%%
IB=2

IF{XBEG(J,2) .11.KBEG(J,1)) IB=1

GC TC $60

IB=2
IP(KTIN(J,2) .1T.KTIN (J,1)) IB=1
CCNTINDE

NAX=NSTH (IE)

NSTA (IE) =NSIN(IEB) 1

DC 958 1=1,MAX

K=MAX-1+1

IF(K.LT.J) GC TO 958

YSRT (K#1,IE) =¥SRT (K, IB)
BSPT(K+1,IE)=BSPT(K,IB)
BFLO@1(K+1,1E)=BPLOW 1 (K, IB)
KBEG (K+1,I E) =KBEG (K, IB)
XDUR (K#1,IE)=KCOB(K,IB)
KTIN(K+1,1E)=KTIN(K,IB)
CONTINCE

¥SRT (J,IF) =0.

CATE=,TROE.
DATE=.TRCE.

SPS292
SPS293
SPS294
SFS295
SPS296
SPS297
SPS293
SPS299
SPS300
SPS5301
SPS302

SPS30u



sy
IS
ISk
Iss
I5KN
isk
isK
iSh
sy
s
IsN
ISHN
158
sy
ISH
isy
i85k
IsN
15K
b} |

Isw

IsN
Is¥

ISN

ISN

ISN
ISN
ISN
ISN
1SN

ISN

ISN

ISN
IsN
ISN
IsN
ISH
1SN
ISN
1SN

LEVEL

5N

9390
0391
0392
0393
0394
0395
G396
0397
0338
0399
0400
Q40
0402
0603
0408
0405
G406
2407
0408
0409

0410

o411
0412

0413

Quty

0415
oule
o417
o418
o419

0420

o421

0422
0423
0425
0426
0427
ou28
0u29
0430

950
97S

50

1000

200

2002
2001

3000
1005
3005

4000
4001

5000

5001

779

1200

BSFT(J,IB) =0.

BPLO¥1(J,IB)=0.

CCNTINUE
CONTINUE
ISTH=J-1
Do 970 I=1,I¢
BC 970 1B=1,2

by}
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VYSRU(I)=VSEW (I)¢VSRT(I,IE)*FACT(IE)
BSFU(I)=BSEW(I) ¢BSFT(I,IE)*PACT (IE)

CCHNTINOE
DO 50 1=1,1IST

¥PIT®(6,20C0) (I,¥YSRT (1,IB),BSPT{I,IB),BFLCNI(I,IB) ,IB=1,2)

CONTIROE

WRITE(6,2002)
WRITE(6,2001)
WPITE (6,30C0)
WRITE(€,30C¢)
WPITE(6,40C0)
WRITE(6,80C1)

4

(PBSPLC (1B) ,1B=1,2)

(YSRSUM (IB), YBRSUM (IB) ,TESNSF(1IB),IB=1,2)

(1,VSRW (1) ,BSPW(I),I=1,ISTH)

VSBUSH,BSPuSH
PORMAT (*1* ,S€X,*SUNNMARY CF RONCFF'///
¢ 23X,°EAST BFANCH',44X,*WEST BFRANCH',//
+11X,'STORN*,7X,*TOTAL STCEM®,UX,"EASE FUNCEP', UX,*EASE RUNCFF', 11X

+,'STORAM*,7X,'TCTAL STOEM® ,UX,*EASF FKONCFEF',4X, *BASE RUNOFF*/
+12x,'NC.*, 111, *RUNOPP*,7X,FOR STORM®,4X,*'BEPORE STCRN',131X,
+*M0,.*, 11X, *RONOFPP*,7X,*PCR STOFN' ,UX,'EEFECKE STORN'))

+12,11X,96.3,9X,P6.3,9X,P6.3)
PORAAT (*0° ,54X,P6.3,57X,F6.3)
PORMAT (*0*,11X,*SON® ,10X,P6.3,9X,F6.3,9X,F6. 3, 13X, *SUN', 11X,
+P6.3,9%,06.3,9%,F6.3///)
PORMAT (*0° ,56X, ' WATERSHED'//
+42%,*STORN®,7X, "TOTAL STORM',uX,*EASE RUNCPP'/
+43X, *NC.*, 11X, 'RUNOPY*,7X, *FOR STORM'/)

PORMAT {*0* ,28X ,*IN." 11X, ' IN.* 11X, IN.*,

33X, *IN. ', 11X, CIN. ', 11X, IN. * /)

PORMAT (0 ,59X,°IN.*,11X, "IN, /)

PORMAT (*0' ,44%,I2,11X,F6.3,9X,F6. 3)
FORMAT(*0*,43X,°SUN®, 11X,F6.3,9X,F6.3)

WRITE(€,50CC)

PORMAT (*0* ,55X,*PLOW SUMMARY®'//
+46X,*TCTAL BASE?,S5X, *TOTAL STOEFM',9X,*TI0TAL’,6X,'PERCENT STORN'/
¢ u8X,*RUNOFP®,10X,*RUNOPF? ,10X,*RUNCEF',5X,*RUNOFF OF TOTAL'//)

WRITE(6,50C1) (EASPLO (I), VSRSUM (I) ,TOTFLO (I),PRCNT(I),I=1,2),
+BASWPL ,VSRESH,TCFPLOW,FECRT]

PORNAT {*0* ,32X,"EAST*,10X,P6.3,9X,F6.3,9X,F6.3,9X,Fb.3/
+33X,*9EST* ,10X,F6.3,9X,F€.3,9X,F6.3,5X,F€.3/

PORMAT (*0*,111,12,11X,P6.3,9X,F6.3,9X,F6.3,14X,

+32X,'TCTAL"*,10X,P6.3,9%,76.3,9X,F€.3,9%,16.3)

CONTINDE

IP (NMOR.CE.NNO) GO TO 12C0

KNC=KNO+1
AGAIN=.TFUE
GO TC 90¢C
CONT INOUE
s10P
END

OPTIONS - NAME=

SUBROUTINE TO PRINT

0S/360 FORTRAN H

®AIN,OPT=02,LINECNT=60,SIZE=0000K,

SOURCE, EBCDIC, NOLIST,NODECK,LOAD,MAP,NOEDIT,NOID, XREF
SUBEOUTINL HEADER(NPAGE,NLINE,KWS,KYR,RETA,AREAID)
BREXEEF SRR R R A AR B R PN KRR AR KRR R R KSR ER R B R KA RS R A KRR AR AR RSP S IR

PAGE HEADERS.

SPS335
SFS336

SPsS337

*SFS339
®3SPS340
*SPS3u1

RAES SRR EREER R RE R AR KR RR KRR R KRR R AR AR KRR KA KRR R R ERE R RS RS RS N K SN KN KRS PSIY 2
DINENSION AREAID (8)

1

WFITE(6,2)

2 POPMAT (1304 EVENT

4.0W  PEAK PL

2L0W )
VITE(6,3)

3 PORMAT (130H

1 EATE

*AND )
WPITE (6,4)

oW

NO.

MO. DAY TIME
Low QUICK FLOW

FINAL F

RATE

TE(6,1)AREAID,KWS ,KYR, NPAGE,BETA
MAT (141,27X,8A4,12H

SPS343
SPsS34u
SPS345

WATERSHED, I3,5X,9HWATERYEAR,I3, 22X4HPAGE, SPS346
115/51%,23HFLOW SEPARATION SLOPE =,P7.4)

VOLUME

DORATION

TIME TILL
DELAYED FLOW

PEAKING
VOLUNE

INITIAL
QUICK

RATE
BEFORF

SPS347
SPS348
FSPS349
FSFS350
SFS5351
SPS352
SPS353
SPS354
SPS355
SP5356



46

I3y 5311 U POFMAT (1304 (HRS-MINS)  [HRS-MINS) {CSm) SPS357
1 (CsH) (cs») {INCHES) {INZHES) APTER PSPSISR
. SPS359
IIn 5Lz SPS360
I5% CT13 5 SPS361
{INCHSPS362
SPS363
: [T SPS364
: 2715 SPS365
e [IAT3 SPS366
p 217 SFS167
LEVEL 21.6 [DEC 72) 0S/360 FORTRAN H
COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE, EBCDIC, NOLIST,NODECK,LOAD,MAP, NOEDIT, NOID, XREF
ISN 0002 PUNCTION ITMIL(TDEC) SPSI68
C *t.t‘#‘ttt‘t‘t“t“l'.‘l‘ttll“““““““““".l.‘t“.t‘t‘t‘t..s?s}ﬁg
c *SPS370
c SUBPROGRAM FOR CONVERSION TO MILITARY TIME *3PS3ITT
c *SPS372
o} tt‘t‘t‘ttttt‘ﬁ“tl“‘l‘t‘-ttt‘“".tt““‘.“‘t“.‘.‘.t...t't"“lsrs]'[3
ISN 0003 TINT=IFIX (TDEC) SPs374
ISN 0004 IMIN= [TDEC-TINT) %60.+.5 SPS37S
ISY¥ 0005 ITMIL=IFIX(100.*TINT) 4IMIN S$PS3T6
I5% 0006 RETURN SPS377

ISN 0007 END SrPs378
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Section B

Reduce Program of the Snyder and Curlin

Hydrograph Analysis Package



LEVEL

ISN
ISN
ISy
I5N
ISN
ISN
ISN
ISy
I3N
ISN
I5N
I5N

I5N

ISN
15N
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
15N
ISN
ISN
ISN

ISN
IsN
ISN
ISN

ISN
ISN
ISN
ISy
TSN

21.6

(DEC 72)
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0S,/360 FORTRAN H

CONPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,SI2E=0000K,

0002
0003
0004
0005
0006
c007
0008
€009
0010
o1
(012
3013
u014
0015
0016
017
U018
0020
0021
0023
Q024
0025
2026
u027
0028
c029
0030
0032
c033
€034
0035
0036
0037
vo3s
6039
2040
o041
0042
0043
00uuy
2045
047

0ous8
0GS0o
0052
2053
¢055
0056
0057
0058
0059
0060
0062
GO0h3
0065
0067
0069
6071
0073
0074
0076
0077
0079
0080
0082
0084
0086
u087
0088
0089
¢090
€091
0092
€033
CoYu

0095
0097
€098
0099
0100

COMMEN

4999
1000

5000
770

500

6000
1

5

6005

6006

8

10

13
Cesxss

14

SOURCE, bCD,NOLLST, NODECK,LCAD, MAP,NQEDIT,NOID, XREF
T DATA RELUCTION
DIMENSTON DUMX24<,BAINX20U<, DELEN%200<,TIME%200<,DELTIN%200<
DIMENSION NDAYS (12),8DNU (5)
DIMENSION COVER(5)
INTEGER DAY,CNO,DOW,DAYL (200) ,CNCI (200), RDN (200)
INTEGER RG,YEAR,ONE,TIMkL,TIMEQ,DELTIN
INTEGER ODLAYS
INTEGER RUN
LOGICAL ERROR,cMPTY
DATA NDAYS/31,48,31%,3u,31,30,31,31,30,31,30,31/
DATA LASTID/9999/
READ(5,4999) NT,RUN
FORMAT (213)
READ(NT,5000,END=1000) YEAR,MONTH
READ(NT,770) RDNO
PORMAT (51I4)
FORRBAT (5F4.1,60X)
IF (MOD (YEAR, 4).EQ.0) NDAYS(2)=29

TIMEO= 288%N DAY S(MONTH~ 1)
IF{RONTH.EQC. 1) 1IMEQ= 288*NDAYS (12)
DO 100 RG=1,5

LDAY=0

LCNO=0

RAINO=RDNO (RG)

REF=0.0

X=RDNO (RG)

EMPTY=.PALSE.
IP(X.20.0.0) EMPTY=.TRUE.
1=1
TINE(D)
DELRN ({1
RAIN(T)
RDN (1) =1
DELTINX1<#0
CNOI (1) =1
DAYI(1) =1
N=NDAYS (MONTH)
CONTINUE
ERROR=.FALSE.
READ(NT,500) DAY,DO4,CNO,DUN
PORMAT (3X,12,11,12,24F3.1)
IF(MOD(DAY,4) .EQ. 1.AND.CNO.EC.1) WRITE({6,6000)
FORMAT('1RG YR MO DAY DOW CNC 1 2 3 4 S 6 7
10 11 12 13 14 15 16 17 18 19 20 21 22 23
IP(DAY.NE.LDAY+1) GO 70 50
IP(CNO.NE.LCNO#1) GO IO 50
LCAO=CNO
IF(CNO.LT.12) GO TO 5
LCNU=0
LDAY=DAY
CONTINUE
WRITE(6,6005) KG,YEAK,MUNTH,DAY,DOW,CNO,DUN
PORMAT (I3, 273,14, 13,15,1X,2(12F4.1,3X))
IF (CNO.EQ.12) WRITE(6,6006)
FORMAT (' 0")
IF (RUN.EC.O) GO TOU 1
IF (DUM(1).E0.9.9.AND.X.£0.0.0) DUM (1) =0.0
IF(DUM{N .EQ.X) GO TO 15
IF(EMPTY) GO TO &
IF (DUM({1).E0.0.0) GO TO 14
DUMRN=DUM (1) -RAINU+REF
IF(DUMRN.EC.RAIN(I)} U TO 15
RAIN(L+1)=DUNRN
IF(RAIN (I+1).LT.0.0) GO TO 13
DELRN(I")=RAIN[I01)—BAIN(I)
IF (ERROR) GO TO 10
IF(DELRN (I+1).GT.1.0) GU TO 15
IF(DELRN(I+1) .LL.-0.15) GU TO 15
TIME2= (DAY~ 1) *2d5+ (CNO~ 1) *24 40
TINE(I+1)=TIME2
DELTIM (I1+1)=TIME(I+1)-TIME (I)
DAYI (I+1)=CAY
CNOT (I+1)=CNO
RDN (I+1)=1
I=I+1
GO TO 15
CONTINUE
RAIN GAGE HAS BEEN cMPTIEL
IF(DUM( 1 ).EQ.U.U) GO IO 14
RAINO=DUM( 1)
GO TO 15
CONTINUE
WRITE (6,6008)

=0
)=0.0
=0.0

24y
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FORMAT (*O%#* %% RAIN GAGE EMPTIED')
REF=RAIN(I)

RAINDO=0.0

EMPTY=.TRUE.

CONTINUE

po 25 J=1,23
IF(DUM({J*+1).EQ.9.9.AND.DUM(J}-.EQ.0.0) DUM{(J+1)=0.0
IF(DUM (J). EQ.DUN (J*1)) GO TO 25
IF(ENPTY) GO TO 18

IF (DUM(J+1).EQ.0.0)} GO TO 24
DUMRN=DUM(J+1)-RALNU+REF
IF(DUMRN.EQ.RAIN(I)} GO TO 25
RAIN(L+1)=DUMEN
IF(RAIN(I+1).LT.V.0) 6O TO 23
DELRN (I¢1) =RAIN (L+1)~-RALN(T)

IF (ERROB) GO TO 20
IF(DELRN(I+1).GT. 1.0) GO TO 25
IP(DELRN (I+1).LT.-0.15) GO TO 25
TINE2= (DAY~ 1)* 288+ (CNO—-1) *2U4+J
TIME(I+ 1) =TIMEZ
DELTIM{I+1)=TIME(1+1)-TIME(I)
DAYI(I+1)=DAY

CNOI (I+1)=CNO

RDN (I+1)=J¢1

I=I+1

GO TO 25

23 CONTINUE

Cesex

24

25

RALN GAGE HAS BEEN EMPTIEL
IF(DUM (J+1).E0.0.0U) GO TO 24
RAINO=DUM(J+ )

GO TO 25
CONTINUE
WRITE (6,6008)
REF=RAIN(I)
RAINO=0.0
EMPTY=.TRUE.
CONTINUE
X=DUN (24)

GO TO 1

50 CONTINUE
COMMINT RECORD(S) MiISsINGs CONTINUE PROCESSING

6010

75

IF (DAY.EQ.99) GO TU 75
WRITE (6,6010)
FORMAT (* O*#*%* DATA E:KOK. BRECORD(S) MISSING.')
WRITE(6,6006)
IF(LDAY.NE.DAY-1) RAINO#O.
ERROR=.TRUE.

LCNO=CNO

LDAY=DAY-1

GO TO S

CONTINUE

IP(RUN.EQ.0) GO TO 100
ITOT=I

WRITE(6,625) RG,MONIH,YEAR

625 PORMAT (' 1RAIN GUAGE',I2, 6X,12,'/',12/

X
X
I
X
X
L
X
) 4

*DAY~-DAY OF THS MUNTH'/

YCNO-CONSECUTIVE NUMBER OF DATA CARD(1-12) '/

VRDK-NOMBEP OF FIVE MINUTE INTERVALS ON A CARD(1-24)'/
YRAIN-AMOUNT OF dAIN SINCE THE BEGINNING OF THE MONTH'/

'DELRAIN-CELTA aAIN'/

*TIME-NUMBER OF FIVE MINUTE INTERVALS SINCE THE BEGINNING OF THE
MONTH'/

'DELTIME-DELTA T IME'/

*ODAY CNO BDN HAIN DELRAIN TIME DELTIME'<

X
WRITE(6,650) (DAYI(I),CNOI(I),RDN(I),RAIN(I),DELRN(D),

X

TIME(I) ,DELTIM(I),I=1,ITOT)

650 FORMAT®3I4 ,2F6.1,5X,I4,4X,I4<

800

825
725
750

NINE=9

ONE=1

ID=0

WRITE(7.,725) YEALR,MONIh,HG,IL,TIMEO,RDNO(RG),ITOT
CONTINUE

IP(NINE.GT.ITOT} NINE=LTOT

ID=1D+1

WRITE(7,750) YEAH ,MONTH, kKG,ID, (TIME(I) ,RALN(I) ,I=0ONE, NINE)
IP(NINE.EQ.ITOT) GU TO 825

ONE=0ONE+9

NINE=NINE+9

GO TO 800

CONTINUE

PORMAT (212,11,13,14,%4.1,13,61X)

FORMAT (212,11,13,9(L4,F4.1))

COVER(RG) =0.0

M=NDAYS (BONTH)

MDA YS5=0

IP(MONTH.EQ.12) GU TO 199

DO 198 IM=1,MONTH



ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
Is¥
ISN
ISN
ISN
ISN

0192
0193
uiga
0195
0196
0197
0199
0200
0201
0203
0204
0205
0206
0207
0209
0210
0212
0213
0214
0215
0216
0217
0218
0219

198
199

300
250

200
150

775
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MDAYS=MDAYS¢ NDAYS (IM)

CONTINUE
CONTINUE

ODDAYS=MOD (MDAYS, 7)

K=M-ODDAYS +1

IF{K.GT.CAYI{ILOL)) GO TO 150
DO 300 I=1,ITOT

J=ITOT-I+1

IF (K.LE.DAYI (J)) GO Tu 300

INDEX=J+1
GO TO 250
CONTINUE
CONTINUE

IF(INDEX.GT.ITOT} GU Tu 150
DO 200 J=INDEX,IfOT
IF{DELRN (J) .GT.VU. V) COVER {RG)=COVER(RG) +DELRN(J)

CONTINUE
RDNO (BG) =X
CONTINUE
WRITE(7,775)

YEAR,MONIH,LASTIC,ODDAYS, (COVER (RG),HG=1,95)

FORMAT (212,T4,12,2X,5Fu4. 1,48X)

WRITE(7,770)
GO TO 1000
END

BDNO
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Section C

Storm Definition Program

of the Snyder and Curlin Hydrograph Analysis Package



LEVEL

Isy
ISN
ISN
ISN
ISk
ISw

Isw
IS
Is%
Isw
IsN
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Isx
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ISN
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ISN
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ISN
ISN
ISN
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0009
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0012

0013
0018
0015
0016
0017
0018
0019
0020

0021
0022
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0028
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0027
0028
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0031
0032
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0082
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0049
0050
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0053
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0058
0059
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0065
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0075
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0S/360 PORTRAN H

CORPILER OPTIONS - NAMB= NAIN,O0PT=02,LINZCNT=60,SI2E=0000K,

SOUORCE, BCD,NOLIST,NODECK,LOAD, AP, NOBEDIT, NOID, XREP

COMNENT INVENT PRODUCES TABLES OF PRECIPITATION

C

1000
500

1

1

AND PLOWS.

ZOMMON /ALPHA /PRERN,RAIN [300),TINE({300),DAY(200) ,ITOT, RG

CONMON/GARMA /WAE(50), %AW (SO) ,NONTH, YEAR

COMMON /DELTA /TABLE (32,5),TABMNET (32,5)

DINENSION XDAYS{12)

DINENSION AE(5), AW(5)

DINENSION WKRAIN (7,5),WKNET(6,5),TOTAL(5),TOTNET (5),COVER(S),
EDAILY {32) ,WDAILY(32) ,EWKLY {6) , WWKLY [6)

ZONMON /WKCORL/WKRAIN,LWEEKS

INTEGER RG,YEAR, ONE,TINE,DAY

INTEGER ODDAYS,DATE {6) ,SEVEN, TALLY(5)

DATA TOTAL,TALLY/S5*¢0,0,5%0/

DATA AB,TOTAE,A¥,TOTAW/4.61,0.0,75.8,30.5,35.0,145.91,

34.53,33.23,27.24,0.0,0.0,94.0/

DATA NDAYS/31,28,31,30,31,30,31,31,30,31,30,31/

PRERN20.0

ZONTINDE

READ(5,500) YEAR,LMONTH,LASTID,ODDAYS,COVER

PORWAT (212,I4,12,2X,5P4. 1)

DO 100 RG=1,5

TOTAL(RG)=0.0

PALLY{RG)=0

COMMENT READ CONPACT DATA.
C

35

36

6000

40

50

75

60

65
70

80

85

90

CALL READER (RG,ITOT,RAIN,TINE,YEAR,MONTH)
N=NDAY S (MONTH)

L=1

TINE(ITOT+ 1) =288

DAY (1) =1

DO 50 I=1,ITOT

DAY (I+#1)=TINE(I+ 1) /28841
CONTINUE

IP(DAY(I).EBQ.L) GO TO 40
*ABLE(L,RG6)=0.0

L=L+1

IP{L.GT.®) GO TO 36

GO TO 35

CONTINUE

#RIT®(6,6000)
PORMAT [* 1#*##*22RROR IN INYENT, L > M, DUMP POLLOWS')
CALL DONP

RETOURN

CONTINUE

DR=RAIN(I) -RAIN(I-1)

IP (DR, GT.0.0) TABLE {L,RG)=TABLE({L,RG) +DR
IP (DAY (T).NB.DAY (I¢1))L=Lo1
ZONTINDE

DO 75 J=L, M

TABLE{J,RG)=0.0

TABMET (J,RG) =0.0

ZONTINUE

DO 60 K=1,L

IP {TABLE (K,RG) .N2,0.0) TALLY(RG)=TALLY (RG) #1
TABMET [K,RG) =TABLE (K, RG)%25. 4
TOTAL (RG)=TOTAL{RG) ¢+ TABLE [K, RG)
TOTMET (RG) =TOTAL (RG) *25.4
NDAYS=0

IP(MONTH.EQ.1) GO TO 70
NON1=MONTH-1

DO 65 IM=1,MON1
MDAYS=MDAYSeNDAYS (IN)

CONTINUE

TONTINOE

L=1

WKRAIN (1,RG)=COYER(RG)

ONE=1

SEVEN=T-0ODDAYS

ZONTINDE

DO 85 I=ONE,SEVEN

WKRAIN {L,RG)=WKRAIN(L,RG) +TABLE(I,RG)
COKTINUE
WKMET(L,RG)=WKRAIN(L,RG) *25.4
DATE (L) = {SEVEN+NDAYS46) /7
WKRAIN (L+1,RG)=0.0

ONE=SEVEN+1

SEVEN=SEVEN+7

IP{SEVEN.GT.N) GO TO 90

L=L+1

GO TO 80

CONTINUE

IP (MONTH.NE.12) GO TO 95
IP(SEVEN.EQ.M47) GO TO 95
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ISN 0088 SEVEN=N

ISN 0089 L=L+1

ISN 0090 50 TO 80

ISN 0091 95 CONTINUE

ISN 0092 LYBEKS=L

ISK 0093 CALL STORMY

ISN 0094 100 ZONTINUE

ISN 0095 DO 110 I=1,%

ISN 0096 ESUM=0.0

ISN 0097 WS0M=0.0

ISN 0098 po 105 BG=1,5

ISN 0099 IP(TABLE(I,RG).2Q.0.0) GO TO 105

ISN 0101 ESUN=ESUM¢ TABLE( I,RG) *AE (RG)

ISN 0102 WSUM=WSUM+TABLE {I,RG) *AW (RG)

ISN 0103 105 ZONTINUE

ISN 0104 EDAILY (I)=ESUNM/TOTAE

ISN 0105 WDAILY {T)=HWSON/TOTAW

ISN 0106 110 CONTINDE

ISN 0107 po 120 L=1,LWEEKS

ISN 0108 BSUM=0.0

ISN 0109 ¥SUN=0.0

ISN 0110 PO 115 RG=1,5

ISN 0111 IP {4KRAIN(L,RG).EQ.0.0) GO TO 115

ISN 0113 ESUM=ESUM+WKRAIN {L, RG) *AE [RG)

ISK 0114 WSUM=WSUN® WKRAIN (L, RG) * AW (RG)

ISN 0115 115 CONTINUE

ISN 0116 EWKLY {L)=ESUM/TOTAE

ISN 0117 WWKLY (L) =NSUN/TOTAW

ISN 0118 120 ZONTINUE

ISN 0119 ¥TOT=0

ISN 0120 ETOT=0

ISN 0121 BTOTN=0

ISN 0122 WTOTH=0

ISN 0123 0 125 RG=1,5

ISN 0124 WTOT=WTOT+TOTAL [RG) *AW {RG)

ISN 0125 ETOT=RTOT+TOTAL ( BG) *AE (RG)

ISN 0126 ETOTA=ETOTM+TOTN ET (RG) #AE (RG)

ISN 0127 WTOTN=WTOT M+ TOTN ET [ RG) *AW (RG)

ISN 0128 125 CONTINUE

ISN 0129 WTOT=WTOT/TOTAM

ISN 0130 ETOT=ETOT/TOTAE

ISN 0131 ETOTH=ETOTM/TOTAE

ISN 0132 ¥TOTH=UTOTH/TOTAW

ISN 0133 WRITE (6,600) MONTH,YEAR,MONTH,YEAR

ISN 0134 WRITE(6,625) (RG, RG=1,5), {RG,RG=1,5)

ISN 0135 DO 140 L=1,M

ISN 0136 WRITE(6,650) L, {TABLE[L,RG),RG=1,5),L, [TADNET (L, RG) ,RG=1,5)

ISN 0137 140 CONTINUE

ISN 0138 WRITE (6,670)

ISN 0139 po 150 L=1,LWEEKS

ISN 0140 WRITE(6,650) DATE(L), (RKRAIN(L,RG),RG=1,5) ,DATE(L), ({KNET (L,RG) ,RG=1,5)
1 =1,95)

ISN 0141 150 CONTINUE

ISN 0142 WRITE {6,675) (TOTAL{RG),RG=1,5), (TOTMET (RG),RG=1,5)

ISN 0143 WRITE(6,695) ETOT,ETOTN,WTOT,NTOTN

ISN 0144 WRITE(6,680) (TALLY(RG),RG=1,5),(TALLY(RG),RG=1,5)

ISN 0145 WRITE(6,600) NONTH,YEAR,MONTH,YEAR

ISN 0146 WRITE(6,705)

ISN 0147 DO 175 I=1,H

ISN 0148 TP(EDAILY(I)#WDAILY {I).BQ.0.0) GO TO 175

ISN 0150 ENDALY=EDAILY(I) ®25.4

ISN 0151 WHDALY=WDAILY(I)*25.4

ISN 0152 WRITE(6,700) I,EDAILY(I) ,NDAILY(I),I,ENDALY,WNDALY

ISN 0153 175 CONTINUE

ISN 0154 WRITE(6,715)

ISN 0155 po 180 L=1,LWEEKS

ISN 0156 ENWKLY=BNKLY(L)*25.4

ISN 0157 WAVKLY=WWKLY (L) *25.4

ISN 0158 WRITE{6,700) DATE{L) ,EWKLY (L) ,¥¥KLY (L) ,DATE(L) ,EMVKLY, WM WKLY

ISN 0159 180 ZONTINUE

ISN 0160 WRITE (6,710)

ISN 0161 CALL PIXIDX

ISN 0162 RETURN

ISN 0163 600 PORMAT {*1 PRECIPITATION IN INCHES POR ',I2,'/%,12,
1 31X, 'PRECIPITATION IN MILLIMETERS POR ',I2,%/',I2)

ISN 0164 625 PORMAT (*0',30X,' GAGE MUMBER', 58X, 'GAGE NUABER'/
1 * DATE',16,4I12,12X,'DATE',17,4112)

ISN 0165 650 PORMAT(* ',I3,4X,5(P4.1,8X),3X,I3,4X,4(PS.1,7X),P5.1)

ISN 0166 670 PORMAT (*OWEEKLY SOUBTOTALS',S4X,'WEEKLY SOUBTOTALS')

ISN 0167 675 FORMAT {*OTOTAL', 2X,5 (P4. 1,8X),3X, 'TOTAL',2X, 4 (F5.1,7X) ,P5. 1)

ISN 0168 680 PORMAT ("ONUMBER OF DAYS WITH RAIN',U6X,' NUNBER OF DAYS WITH RAIN'/

$112,10X,5112)
ISN 0169 695 PORMAT (*OAREA WEIGHTED TOTALS',50X,'AREA WEIGHTED TOTALS'/

¢ %,4X,*EAST BRANCH',2X,P5.1,52K,'EAST BRANCH',2X,P5.1/

2 ¢ ?, 4X,'WBST BRANCH',2X,P5.1,52X,'WEST BRANCH',2X,FS5.1)
ISN 0170 700 PORMAT (* *,14X,12,6X,P5.1,15X,P5.1,34X,12,6X,P5.1,15K,P5.1)
ISN 0171 705 PORMAT [*=*19X,"AREA WEIGHTED DAILY TOTALS',

1 41X,'AREA WEIGHTED DAILY TOTALS'/

2 Y0' 13X, *DATE' ,3X, *EAST BRANCH',9X,'WEST BRANCH',
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LEVEL 21.6 (DEC 72) 0S/360 PORTRAN H

COMPILER OPTIONS - NANB= NAIN,OPT=02,LINPCNT=60,SIZB=0000K,
SOURCE, 8CD, NOLIST, NODECK, LOAD, MAP, NOEDIT,NOID, XREP

ISN 0002 SUBROUTINE STORNY 0101
COMNENT STORMY ANALYZES RAIN GAGE AND PRODUCES 0102
c PABLES OF STORM DURATION AND AMOUNT. 0103
c #STORM® IS A PLAG. A VALUE YES INDICATES 0104
c A STORN IS IN PROGRESS, NO, IP THERE IS 0105
c NO STORN. 0106
ISN 0003 ZOMMON/ALPHA /PRERN,RAIN(300),TINE(300), DAY (200),ITOT, BG
ISN 0004 COMMON /BETA /STMAMT {50,5) ,STMBGN {50,5), STAEND {50,5) , NUNSTHN {5)
ISN 0005 COMMON/GAMMA /WAE(50) ,WAW(50) ,MONTH, TEAR
ISN 0006 ZONMON/SDATA /SRAIN (100,50,5),5TINE({100,50,5), NREADS (50, 5)
ISN 0007 INTEGER STINE
ISN 000A DINENSION RR {300),DELRN(300)
1SN 0009 DIMENSION NDAYS(12)
ISN 0010 DIMENSTON DUMTIN (200),DUNRN (200)
ISN 0011 INTEGER DUMTIN
ISN 0012 INTEGER RG,YEAR,ONE,TINE,DAY
ISN 0013 LOGICAL STORN 0108
ISN 0014 DATA ERROR/0.0/
ISN 0015 DATA NDAYS/31,28,31,30,31,30,31,31,30,31,30,31/
ISN 0016 DATA ALAG / & /
Cexarne
c MLAG = NUMBRR OF DAYS TO PROCESS INTO MONTH Nei.
c CHANGE MLAG IP 'STORNY' DOBS NOT RECORD ALL STORMS.
Creesne
ISN 0017 IPYERROR.NE.0.0< GO TGO 200
ISN 0019 IPYRG. NB. 1< GO TO 15
ISN 0021 READ(5,500) NYBAR,NNONTH,BGNTIN
ISN 0022 500 PORMAT {2I3,710.0)
ceenns BGNTIN IS READ AS NUMBEBR OP 5 MINUTE INTERVALS POR ACCURACY.
ISN 0023 BGNTIA=BGNTIN/12.
CHxeee IT IS HOW CONVERTED TO HOURS.
ISV 0020 IP (NONTH.EQ. 12.AND. NHONTH.EQ. 1) GO TO 5
ISN 0026 IF {NMONTH.EQ.NONTH+ 1) GO TO 10
ISN 0028 WRITE(6,600) MONTH, NMONTH
ISM 0029 600 PORMAT [?1##»*#ERROR IN STORMY, THIS MONTH =',I4,
1 *, NEXT MONTR =',IG)
ISN 0030 PRROR$99.0
ISN 0031 GO TO 200
IS8 0032 S ZONTINUE
IS 0033 IP(NYEAR.EQ.YEAR+1) GO TO 15
ISN 0035 WRITE(6,605) MONTR, YEAR, NMONTH, NYEAR
ISM 0036 605 PORNAT (' 1#*s«#ERROR IN STORMY, MONTH/YEAR =', I&4,'/!,12,
1 ', NMONTH/NYEAR =!,I4,'/',12)
ISN 0037 ERROR#99.0
ISK 0038 GO TO 200
ISN 0039 10 ZONTINOE
ISN 0040 IP(NYEAR.EQ.YEAR) GO TO 15
1SN 0042 WRITE(6,605) MONTH, YEAR, NNONTH, NYEAR
ISN 0043 ERROR#99.0
ISN 0044 GO TO 200
ISN 0085 15 CONTINUE
Creess
c THE POLLOWING SECTION OP CODING READS REDUCED R.G.
c DATA POR MONTH N+1. THIS DATA IS USED IN PROCESSING
c STORMS IN MONTH N.
¢
ISN 0086 READ{5,525) NYEAR,NMONTH,NTOT
ISN 0047 525 PORMAT {2I2,121,13)
ISN 0048 MTOT=ITOT+NTOT
ISN 0089 IP [NTOT.LE.300) GO TO 1000
ISN 0051 WRITE(6,610) BG, ITOT,NTOT
ISN 0052 610 PORMAT [t 1=e#%¢ERROR IN STORMY, ITOT + NTOT > 300.'/
1 ' RG =',I2,' ITOT =',I4,' NTOT =',IQ)
1SN 0053 30 TO 200
1SN 0054 1000 ZORTINUE
ISN 0055 aNm=1
ISN 0056 NINE=9
TSN 0057 1010 CONTINUE
ISN 0058 IP{NINE.GT.NTOT) NINE=NTOT
ISN 0060 READ(5,550) (DUMTIM {I),DUMRN {I),I=ONE, NINE)
ISN 0061 550 PORMAT (8X,9(T4,P4.1))
ISN 0062 IP [NINE.EQ.NTOT) GO TO 1025
ISN 0064 ONE=ONE+9
ISN 0065 NINE=NINE+9
ISN 0066 GO TO 1010
IS 0067 1025 CONTINUE
ISN 0068 DO 1050 I=2,ITOT
ISN 0069 DELRY[I)=RAIN(I) -RAIN(I-1)
IS 0070 1050 CONTINUDE
ISK 0071 TP [MOD (YEAR,4) .2Q.0) NDAYS(2) =29
ISN 0073 ITIMEZ=288¢NDAYS [ NONTH)
Cesene EEDTIN = TINE AT WHICE TO END PROCESSING IN MONTH N+1.

ISN 0074 ENDTIN = 24.0% {NDAYS [NONTH) ¢+ NLAG)
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DO 1075 I=1,HTOT
INDEX=ITOT+I

Coees INDEX = ITOT+1, ITOT+NTOT
DELRN(INDEX) =DUNRN(I+1)-DUMRN (I)
RAIN {INDEX)=RAIN (INDEX-1) +DELRN (INDEX)
TIME (INDEX)=DONTIN{I+1)+ITINE

1075 CONTINOE

JRITE(6,5000)

5000 PORNAT('1RG IS THE RAIN GAUGE NUNBER'/
+'OMONTH IS THE MONTH BEING PROCESSED'/
+?0ITINE IS THE TOTAL NUMBER OF S MIN. READINGS IN THIS MONTH'/
' 0ITOT IS THE NUMBER OP READINGS OF THE REDUCED RAIN DATA POR THIS
+ NONTH'/

#'ONTOT IS THE NUMBER OP READINGS OF THE REDUCED RAIN DATA POR',
+' NEXT NONTH'/)
WRITE(6,6000) RG,MONTH,ITINE,ITOT,NTOT

6000 PORMAT({'ORG, MONWTH, ITINE, ITOT, NTOT'/'0',I12,416/
+*ODELTA RAIN AND TIME POLLOW, WITH THR TIMNE BEING THEZ NUMBER OP ¥,
+'HOURS SINCE THE BEGINNING OF THE MONTA')

Cee

IST=2
L=0
STORM=. PALSE.
RR%X1<#0.0
R#0.0
TZBRO=BGNTIN
DO 100 I=2,HTOT
ROURSTINESIC/12.0
IP (ROUR.LE.BGNTIN) GO TO 100
INEXT=T
R#REDELRNSIC
RRSICHR
HOURS#XT INBXI<-1.0</12.0
DTS#HOUR-TZERO
RSUBC#0.05%%HOUR 5T TERO<
IPSSTORAC GO TO 50
RCR#0.5
IPYDT.LE.3.0< RCR$#0.260.1%DT
IPYDT.GT.9.0< RCR#0.0580.05¢DT
IP%R.GB.RCR< GO T0 25
IPLRRYI-1<.GT.RSUBCC GO TO 100
R#0.0
TZPROSHOURS
IP {(TZERO.GE.ENDTIN) GO TO 150
IST=T¢1
GO TO 100

25 CONTINUE
STORNS.TROE.
30 TO 100

S0 CONTINUE
IPYRRYI-1<.GT.RSUBCS GO TO 100

COMMENT A STORM HAS BEEN LOCATRD. PIND
C AMOUNT AND DURATION.

Jt1

BTZ ERO #HOURS

BR#0.0

55 CONTINGE
HOURS#XTINEXI-JI<~-1.0</12.0
BDT $BTZERO~-HOURS
BR#DELRNSI-JE1<
BRSUBC $#0.05¢BDT
IPXBR. GT.BRSUBC< GO TO 75
BTZERO$#HOOURS
J&J61
G0 TO S5
75 CONTINODE
L=L#1
IEND=I ~J¢1
STMBGN (L,RG) =TZERO
STHANTSL,RG<#RRYIENDC
STHENDXL,RG<E#TINBSIENDC/12.0
WRITE(6,7000) STHBGN(L,RG) ,STHEND(L,RG),STNANT (L,RG)
7000 PORMAT (* BEGIN, END, AMOUNT',S5X,3P10.3)
Cessne
SRAIN(I,L,RG) AND STIME{I,L,RG) ARE RAIN AND TINME READINGS
C WITHIN BACH STORHN.
[of I 1, NRBADS (L, RG)
[of L 1, NUESTN (RG)
C
(o]

RG = 1,5

*eee
NREAD=IEND-IST#2
NREADS (L,RG) =NREAD
SRAIN(1,L,RG)=0.0
STINE(1,L,RG)=TZERO®*12.040.5
CALL STORE (RR(IST), SRAIN(2,L,RG), NREAD)
CALL STORE {TINB(IST),STINE(2,L,RG),NREAD)

0209

0208

0210
0211
02t2
0213
0214

0217

0219

0221
0222
0223
0224
0301

0303
0304
0305
030€
0307
0308
0309
0310

0312
0313
0314
0318
0319
0320
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LEVEL
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ISN
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ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISk
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISk
ISN
ISN

56

0151 WRITE(6,700) RG, L,NREAD

0152 WRITP(6,704)

01513 WRITE(6,705) (SRAIN(K,L,RG),STIME (X,L,RG) ,X=1,NREAD)

0154 700 PORMAT (*0' ,*RAIN GAGE NUMBER',I2,2X,'CONSECUTIVE NUMBER OF THE',
#' STORM!,IJ/'ONUMBER OP READINGS AT THIS RAIN GAUGE FPOR THIS STOR!
$,000,14)

0155 704 PORMAT {'0' ,' THE TIMES POR THIS STORM AT THIS RAIN GAUGE IN THE !
+*NUMBER OF 5 MIN. INTBRYALS SINCE THE BEZGINNING OF THZ MONKTH'/
¢'OAND THE CUMULATIVE AMOUNT OF RAIN FOR THAT STORM AT THAT TIME',
1 POLLOW. ')

0156 705 PORMAT ((*07,10({?3.1,15,2X)/})

Cakxns SUBROUTINE ! STORE' PPOVIDES (HOPEFULLY) AN OPTIMUNM NMETHOD
Cc POR STORING TNDIVIDUAL READINGS OFP STORM BAINFALL AND TINE.
C THE ROUTINE IN USE IS WRITTEN IN 360 ASSEMBLBR LANGUAGE. THE
C POLLOWING FORTRAN ROUTINE IS ITS EQUIVALENT.

Ceskkex JAB 4,/18/68

C SUBROUTINE STOR® (SOURCE,OBJECT,LENGTH)

C DIMENSION SOURCE({1) ,0BJBCT (1)

C DO 10 I=1,LENGTH

c JBJECT {I)=SOURCE (1)

C 10 CONTINUE

C RETURN

C END

0157 TZEROBXTIMEXRI<-1.0</12.0 o403

0158 IP(TZERO.GE.ENDTIN) GO TO 150

0160 R#0.0 0404

0161 STORM#.PALSE. 0405

0162 IST=I¢1

0163 100 CONTINUE 0406

0164 150 ZONTINUR

0165 NUKSTH (RG) =L

0166 200 CONTINUE

0167 RETURN

0168 END

21.6 (DEC 72) 0S/360 PORTRAN H

COMPILBR OPTIONS - NAME= MAIN,OPT=02,LINBCNT=60,SIZE=0000K,
SOURCE,BCD,NOLIST, NODECK,LOAD, MAP,NOEDIT ,NOID,XREF
0002 SUBROUTINE FIXIDX
Crenwx
C SUBROUTINE 'PIXIDX' (PIX INDEX),
C
[of £ 201 3 1

0003 DIMENSION RGB(4,2)

000u INTEGER RGBH

0005 DATA RGB/1,3,4,5,1,2,3,0/

0006 ZOMMON /BETA /STMAMT(50,5) ,STMBGN (50,5), STMEND (50,5) ,NUMSTN(5)

0007 COMMON/GAMBA /WAR(S0),WAW {50) ,MONTH, YEAR

0008 COMMON /PIX /A {250),B (250),X (250) ,AMT (50,5) ,DUR (50,5) ,

1 DATE({S50) ,INDEX {50,5) ,NSTORN

0009 COMMON/SDATA /SRAIN (100,50,5) ,STINME (100,50,5), NREADS(50,5)

0010 INTEGER STIME

0011 INTEGER LST(S)/5¢1/

0012 DIMENSION Y(250) ,Z(250),E(250)

0013 DIMENSION K [5)

0014 DIMENSION DURE(50),DURW(50),TOTAMT(5),TOTDUR(5) ,AR (5) ,A¥ (5)

0015 DIMZNSION NDAYS {12)

0016 DATA NDAYS/31,28,31,30,3%,30,31,31,30,31,30,31/

0017 DATA AE,TOTAE,AW ,TOTAW/ 4.61,0.0,75.8,30.5,35.0,1u45.91,

1 34.53,33.23,27.24,0.0,0.0,95.0/

0018 INTEGER DATE,RG, YEAR

0019 IP {NOD [YBAR,4).20Q.0) NDAYS (2)=29

0021 ENDMON=24,. *NDAYS {BONTH)

Ceraix ENDMON = TOTAL NUMBER OF HOURS IN THRE MONTH BEING PROCESSED.

0022 Do 15 RG=1,5

0023 K(RG)=1

0024 15 ZONTINUE

0025 N1=NUNSTH (1)

0026 N2=NUNSTX [2)

0027 N3=NUMSTH (3)

0028 NU=NUMSTHN (4)

0029 NS=NONSTM(5)

0030 IP [N1.EQ.0) N1=1

0032 IP(N2.EQ.0) N2=1

0034 IP (N3.EQ.0) N3=1

0036 IP(NG.EQ.0) Nu4=1

0038 IP{N5.EQ.0) N5=1

0040 ENDPT = AMAXT{STMEND {N1,1) ,STMEND [N2,2),STNEND (N3, 3),

1 STHMEND(NU,U4) ,STMEND (N5,5)) + 10.0
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800
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200
805
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RG=1
N1=NUNSTN (1)

A{1)=0.0

I=1

IP (N1.BQ.0) GO TO 55

po S50 L=1,K1

I=Ie1

A(I)=STMBGN(L,1)

I=I+1

A{I)=STMEND(L,1)

CONTINUE

CONTINUE

NA=TI¢1

A (NA) =ENDPT

NY=NA

DO 65 I=1, Ny

Y {I)=A(I)

CONTINDE

CONTINOR

I=1

8 (1)=0.0

RG=RG*+1

N2=NUNSTN [RG)

IP(N2.EQ.0) GO TO 105

DO 100 L=1,N2

I=I¢1

B {I)=STMBGN(L,RG)

I=1+1

B(I)=STHNEND(L,RG)

CONTINDE.

CONTINUR

NB=Ie1

B (NB) = ENDPT

IP {RG.EQ.2) GO TO 130

NZ=NB

DO 110 I=1,NZ

Z (I) =B (I)

CONTINUE

CALL PCORAY(Y,3,E,NY,NZ,NE)
IP(RG.LT.5) GO TO 120
NE=NE-2

IFP(E(XE+1) .LE.ENDNON) GO TO 117
DO 115 I=2,HE,2
IP(X(I).GT.ENDNON) GO TO 116
CONTINUE

GO TO 117

NE=I=-2

NTE=NE+1

NB=NE/2

WRITE(7,802) YEAR,MONTH,NE
WRITE (6,802) YBAR,MONTH,NE
WRITE(7,801) ([E{I),I=2,NTE)
WRITE (6,801 (E(D,I1=2,NTE)
PORMAT {2I4,'BAST?,I8,10X," STORMS ON BAST BRANCH!, 33X)
GO TO 130

NY=NE

PO 125 I=1,NE

Y {I)=E(I)

CONTINUE

CONTINUE

CALL PCORAY(A,8B,X,NA,NB,NX)
IP(RG.EQ.5) GO TO 200

NA=NX

DO 150 J=1,NX

A 1J) =X (J)

CONTINUE

IP {RG.NE.3) GO T0 75
NW=NX-2

IP {X[NWe1).LE,ENDNON) GO TO 165
DO 155 I=2,NW,2
IP(X(I).GT.ENDNON) GO TO 160
CONTINUE

50 TO 165

N¥=I-2

NTE#=NW+1

NW=NU/2

WRITE(7,800) YEBAR,BONTH,NW
WRITE(6,800) YEAR,MONTH,NW
WRITE[7,801) (X(I),I=2,NTW)
WRITE(6,801) (X{I),I=2,NTW)
FORMAT (2I4,*WEST*,I4,10X,?STORNS ON WEST BRANCH'!,33X)
PORMAT {10P8. 3)

G0 TO 75

CONTINDE

WRITE(6,805)

PORNAT {*ONX IS THE NUMBER OF BEGIN AND END TINES FOR THIS MONTH'
¢/Y0AND AT LEAST THE NEXT POUR DAYS OF NEXT MONTH'/



IsK
ISN
ISH
ISN
ISN
ISN
ISK
ISN
IsN

ISN
ISN
ISN
ISH
ISN
I5N
ISN
IS
ISN
ISK
ISK
ISK
ISN

IsN
ISR
ISN
ISN
ISN
ISN
ISK
ISN
ISN
ISN
ISN
ISK
ISK
ISN
ISN
ISN
ISN
ISN
ISH

ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

IsN
ISN

IS
ISN
ISN
IS

ISN
IS

ISN
ISN

01137
0138
0139
0140
0142
0143
0145
0146
0147

0148
0189
0150
0151
0152
0153
0155
0156
0157
0159
0160
0161
0162

0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0174
0176
0177
0178
0179
0180
0181
0182
0183

0184
0185
0186
0188

0189
0190
0192

0198
0195
0196
0198
0200
0201

0202
0201

0204
0205
0206
0207

0208
0209

0210
o2n

58

+'OTRE PIRST TIME IS THE BEGIN TINE OF THIS MONTH'/ -
+'0THE REST ARE BEGIN THEN END TINES FOR STORNS'/)
WRITEB(6,803) NX, (X(I),I=1,NX)
803 PORMAT ['ONX =!,13,5X,¢'X(I}'/(* *,10P8.3)) N
NDEX=NX-2
IP{X{NDEX+ 1) .LE. ENDNON)} GO TO 275
Do 225 I1=2,NDBX,2
IP(X(I).GT.ENDNON) GO TO 250 -
225 ZORTINUR

WRITE(6,6000) .
6000 PORMAT [t 1%enne SUBROUTINE STORMY MAY NOT HAVE RECORDED?,
1 ' ALL STORM BVENTS INVOLVED IN THE LAST STORA'/
2 4 OoP THIS MONTH. TO REPROCESS THIS MONTH,',
3 ' INCREASE THE YARIABLE MLAG IN STORMY TO A'/
4 * NUMBER (OF DAYS) THAT WILL SURELY INCLUDE', -
5 ¥ ALL EVENTS PERTINENT TO THIS {(OVERLAPPING)'/
6 ' STORM. THE VALUE OP MLAG IS SET IN A DATA?',
7 ' STATEMENT IN STORNY.')
G0 TO 275
250 CONTIRUR
NDEX=I-2

275 CONTINOUE
BGNTIN= (X [NDEX+1) ~ENDNON) #12.
IP (BGNTIM.LT.0.0) BGNTIN=0.0
NYEAR=YEAR
NMONWTH=HONTH+1
IF(MONTH.NE.12) GO TO 280
NYEAR=TYEAR ¢1
NMONTH=1
280 WRITE (6,804) NYRAR,NNONTH,BGNTIA
804  PORMAT (*ONEKT YEAR, NEXT NONTH, AND THE BEGIN TINE POR PROCESSING *
¢, YSEXT NONTH POLLOW'/2I3,F10.2)
NSTORM=NDEX/2
J=1
DO 500 LL=1,NSTORM
=32
DATE{LL) =X {J~1)/28 + 1
DO 400 RG=1,5
KK=K {RG)
KN=NOUNSTN (RG)
DO 300 L=KK,NN
IP(STABGN(L,RG).GT.X(J)) GO TO 350
IP (STMEND(L,RG). LT. X (3-1)) GO TO 400 -
AMT (LL, RG) =ANT (LL,RG) +STNANT (L ,RG)
DOR (LL,RG) =STAEN D(L, RG) ~ STHBGN (KK ,RG)
INDEX{LL,RG)=L
300 CONTINOE
30 TO 400 .
350 K(RG)=L
400 CONTINOE
500 CONTINUE

Cesnse

o THIS SECTION OUTPOUTS IN PUNCHED CARD THE INDIVIDOAL
(o STORM RAIN AND TINE.

Cesnnse

DO 600 LL=1,NSTORN
DO 600 RG=1,5
TP (RG.EQ.1.AND.LL.EQ.1) WRITE(6,6001)

6001 PORMAT('OTHE POLLOWING DATA IS ALSO PUNCHEN ON CARDS'/
' OIT IS THE TINZ AND RAIN GAGE READINGS'/
¢'OPIRST POR THE GAUGES OP THE EBAST BRANCH, THEN POR THE GAUGES OP'
4, ' THE WEST BRANCH'/)
INDI=INDEX {LL,RG)
IP (INDX.EQ.0) GO TO 525
IF {INDX.EQ.LST (2G)) GO TO 550

Cesnne MOLTIPLE STO)RNS ARE PARTS OP ONE COMPOSITE STORM.
IC=LST(RG)

510 IC=IC#1

IP (INDX.EQ.IC) GO TO 575
IP({IC.LT.NUNSTM[RG)) GO TO 510
iRITE(6,6005) MONTH,YEAR,RG,LL,INDX,LST(RG),IC,NUNSTH (RG)

6005 PORMAT {*1s%%ss BRROR IN INDIVIDUAL STORM REBADINGS POR',I3,!/',I2/

1 8X, 'RG LL INDEY {LL,RG) LST([RG) IC NONSTM [RG) ' /
2 81,12,15,19,112,19,17)
30 TO 600
52% CONTINUE
Cesees NO STORM AT RAIN GAGE(RG) PFOR COMPOSITE STORM(LL). !
NREAD=O
CALL PUNCH {RG,LL,NREAD)
50 TO 600 i
550 CONTINUP .
Cesnss PUNCH STORM{LL) POR RAIN GAGE [RG). .
ZALL PUNCH (RG,LL,NREADS (LST(RG) ,RG) ,SRAIN (1,LST(RG) ,RG),
1 STINE{1,LST(RG}) ,RG))
LST (RG) =LST(RG) # 1
30 TO 600

57% CONTINOE
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Cranms PUNCH MULTIPLE STORRS WHICH MAKE UP ONE COMPOSITE STORM.
ISK 0212 LSTA=LST (RG)
ISN 0213 MSTH=LSTN® 1
ISK 0214 LAST=0
ISN 0215 J=NREADS (LSTH, RG)
ISN 0216 ADD=0.0
ISN 0217 DO 585 M=WSTH,IC
1SN 0218 ADD=ADD¢SRAIN(NREADS (M-1,RG) , N-1, RG)
ISN 0219 LAST=J
ISN 0220 NREAD=NREADS {,RG)
ISN 0221 DO 580 I=2,NREAD
ISN 0222 J=Jer-1
ISN 0223 SRATIN{J,LSTM,RG) = SRAIN{I,NM,RG) ¢ ADD
ISN 0224 580 CONTINOE
ISN 0225 ZALL STORE {STIME (2,M,RG),STIME {LAST+1,LSTH,RG) ,NREAD=1)
ISN 0226 585 ZONTINUE
ISN 0227 CALL PUNCH {RG,LL,J, SRAIN{1,LSTM,RG),STIME(1,LSTN,RG))
ISN 0228 LST(RG) =IC +1
ISN 0229 600 TONTINOE
ISN 0230 WRITEX6,700< MONTH, YEAR
ISN 023 700 PORMAT {*1?,28X,' HALKER BRANCH STORM PRECIPITATION POR ',I2,'/',I2/
1 ' v ,38X,!' PRECIPITATION IN INCHESY/
2 ' *,38X,' DURATION IN HOURS'/
3 YOSTORN DATEY,42X,'GAGE',25X,'AREA WEIGHTED AVERAGES')
ISN 0232 DURETL=0.0
ISN 0233 DOURNTL=0.0
ISN 0238 WAETOT=0.0
ISN 0235 WANTOT=0.0
1SN 0236 PO 925 L=1,NSTORN
ISN 0237 DURE (L) =0. 0
ISN 0238 DORW{L)=0.0
ISN 0239 WAR(L) =0.0
1SN 0280 WAW (L) =0.0
ISN 0281 pO 900 RG=1,5
ISN 0242 WAE {L) =WAEB (L) +AB (RG) *ANT (L,RG)
ISK 0243 WAW {L) =WAW {L) AW (RG) ®*AAT (L ,RG)
ISN 0244 DORE (L) =DURE (L) + AB (RG) *DUR (L, RG)
ISN 0285 DURW {L)=DURW (L) ¢ AW {RG) *DUR (L, RG)
ISN 02046 900 CONTINUE
TSN 0287 ¥AE (L) =WAE {L) /TOTAE
ISN 0248 WAW (L) =WAW (L) /TOTAN
TSN 0249 WAETOT=WABTOT*WAE(L)
ISN 0250 WAWTOT=WAWTOT*WAW (L)
ISN 0251 DORE(L)=DURE (L) /TOTAE
ISN 0252 DURW (L) =DURW {L) /TOT AW
ISN 0253 DORETL=DURETL¢DURE (L)
ISN 0254 DURNWTL=DURWTL¢DOR¥ (L)
ISN 0255 925 CONTINUE
ISN 0256 DO 950 RG=1,S5
ISN 0257 FOTANT (RG) =0.0
IS8 0258 TOTDUR {RG) =0.0
ISN 0259 DO 950 L=1,NSTORN
ISN 0260 TOTANT {RG) =TOTANT(RG) +ANT (L, RG)
ISN 0261 FOTDUR {RG) =TOTDUR {RG) +DUR {L,RG)
ISN 0262 950 ZONTINUE
ISN 0263 WRITE(6,725) {RG,RG=1,5)
ISN 0264 WRITE(6,726)
ISN 0265 725 PORMAT (*0',10X,I7,4X13,12X,'®. BRANCH',3X,'W. BRANCH!)
ISN 0266 726 PORMAT {*0',11X,5 {*PR.  DUR. ') ,5X,2{'PR. DUR. '))
ISN 0267 DO 1000 L=1,NSTORM
ISN 0268 WRTIT® (6,727) DATB(L), (ANT(L,RG),DUR (L,RG),RG=1,5),
1 WAE {L), DURE [L) ,¥AW {L), DURW [L)
ISH 0269 1000 ZONTINUR
IS8 0270 727 PORMAT{* *,I5,5X,5(P4.1,1X,PS.1,31),5X,2 (P41, 1X,P5.1,3X))
ISN 0271 WRITE(6,728) (TOTAMT{RG) ,TOTDUR{RG) ,RG=1,5),¥AETOT,DURETL, WANTOT,
1 DURNTL
1SN 0272 728 PORMAT {THOTOTALS,4X,5 (P4.1,1X,P5.1,3X),5X,2{P4.1,1X,P5.1,3X))
ISN 0273 CALL TABLE3(NSTORHM)
ISN 0274 CALL CORREL
ISH 0275 RETURN

ISY 0276 END
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{DEC 72) 0S/360 PORTRAN H

COMPILRR OPTIONS - NAME= MAIN,OPT=02,LINFCNT=60,SIZE=0000K,

SOURCE,BCD, NOLIST, NODECK, LOAD, MAP, NORD IT,NOID, XREP
SUBROUTINE TABLE3(N)
ZOMMON/GAMMA /WAE(50) ,WAW(50) , NONTH, YEAR
INTEGER YEAR
INTEGER TALLY(2, 31)
DO 1 I=1,62
1 TALLY({I, 1) =0
DO 100 K=1,2
DO 100 L=1,N
X=WAE (L)
IP(K.EQ.2) X=AW (L)
IP(X.EQ.0.0) GO TO 100
IP{X.LE.0.5) GO TO0 5
IF(X.LE.1.0) GO TO 10
IP{X.LE.1.5) GO TO 15
IP(X.LE.2.0) GO TO 20
IP (X.LE.3.0) GO TO 30
IP{X.LE.4.0) GO TO 40
IP(X.LE.5.0) GO TO 50
J=8
GO TO 75
5 J=1
30 TO 75
10 J=2
G0 TO 75
15 J=3
Go TO 75
20 J=4
G0 TO 75
30 J3=5
30 TO 75
40 J=6
GO TO 75
50 J=7
75 TALLY(K,J) =TALLY (K, J) *1
100 ZONTINUE
WRITE(6,620)
620 PORMAT (*2¢)
WRITE(6,600)
600 FORMAT ('0',36X, "NUMBER OF STORMS BY CLASSES!)
WRITE(6,605)
605 PORMAT (*0' ,11X'CLASS UPPER LINIT, AREA WTD, PRECIPITATION'/

1 * ' L,1IXYINCHES 0.5 1.0 1.5 2.0 3.0 4
2,0 5.0 6.0/
3 t ', 1IX'NILLINETERS 13.0 25.0 38.0 51.0 76.0 102

4,0 127.0 152.0')
WRITE(6,610) (TALLY(2,J),J=1,8)
WRITE(6,615) (TALLY(1,J),J=1,8)
610 PORMAT (*0',*W¥, BRANCH!/' ' ,4X,*TOTAL'16X,8(I2,5X})
615 PORMAT (*O' ,'E. BRANCH'/' ' UX,'TOTAL'16X,8(I2,5X))
RETORN
END

(DEC 72) 0S/360 PORTRAN H

COMPILER OPTIONS - NAME= RAIN,OPT=02,LINECNT=60,SIZE=0000K,

0002
0003
000u
0005
0007
0008
0010
0011
0013
0014
0015
0016
0017
0018
0019
0020

SOURCE, BCD,NOLIST, NODECK,LOAD, MAP ,NOEDIT,NOID,XREP

SUBROUTINE PONCH {IRG,L,N,R,IT)
DINENSION R(1) ,IT(1)
WRITE(7,700) IRG,L,N
IP(IRG.EQ.1.0R.IRG.EQ.3) WRITE(?,700) IRG,L,N
WRITE(6,701) IRG,L,N
IP(N.EQ.0) GO TO 10
WRITE(7,705) [R{I),IT{I),I=1,¥)
IP(IRG.EQ. 1.0R.IRG.EQ.3) WRITE(7,705) (R(I),IT(I),I=1,N)
WRITE[6,706) {[R{I),IT(I),I=1,N)

700 FORMAT (I2,2X,I2,2X,13,69X)

701 FORMAT (*0',I2,2X,I2,2X,I3,69X)

705 PORMAT {10{P3.1,I5})

706 PORMAT ((* *,10(P3.1,15)/))

10 CONTINDE

RETURN
END
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LEVEL 21.6 (DEC 72) 0S/360 FORTRAN H

COMPIL®R OPTIONS - NAME= MAIN,OPT=02,LINBCNT=60,SIZE=0000K,
SOURCE, BCD, NOLIST, NODECK,LOAD, MAP,NOEDIT,NOID, XREP

ISN 0002 SUBROUTINE PCORAY(A,B,C,NA,NB,NC)

ISN 0003 DIMENSION A{NA),B{(NB),C (NC)

ISN 0004 NC=0

ISN 0005 IP {NA.LE.0) GO TO 500

ISN 0007 TP (NB.LE.O) GO TO 500

ISN 0009 IP (NA. NE.NB) GO TO 100

ISN 0011 DO 50 I=1,NA

ISN 0012 IP(A(I).NE.B(I)) GO TO 100

ISN 0014 S {I)=A(I)

ISN 0015 50 CONTINDE

ISN 0016 NC=NA

ISN 0017 G0 TO 500

ISN 0018 100 ONTINOE
Chesen
c 'T* IS INDEX ON A, I=1,NA
c 'J* IS INDEX ON B, J=1,NB
c YK' IS INDEX ON C, K=1,NC
Ceesan

ISN 0019 1=1

ISN 0020 3=1

ISN 0021 K=1

ISN 0022 200 TONTINUE

ISN 0023 IP(A(I)-B(J)) 215,210,205

ISN 0026 205 IF({A(I).LT.B(J+1)) GO TO 210

ISN 0026 J=3+¢2

ISN 0027 G0 TO 300

ISK 0028 210 Z{K)=A [I)

ISN 0029 GO TO 225

ISN 0030 215 IP(B{J).LT.A(I+1)) GO TO 220

ISN 0032 I=Te2

ISN 0033 30 TO 300

IS8 0034 220 Z {K)=8(J)

ISN 0035 225 K=K+1

ISN 0036 IP{A(I+1).GT.B(J+1)) GO TO 230

ISN 0038 C{K)=A (I+1)

ISN 0039 I=1+2

ISN 0040 30 TO 250

ISN 0041 230 C(K)=B (J+1)

ISN 0042 J=Je2

ISN 0043 250 K=Ke1

ISN 0044 300 IP{I.GT.NA) GO TO 450

ISN 0046 IP(J.LT.NB) GO TO 200

ISN 0048 450 ZONTINOE

ISN 0049 NC=K=1

ISN 0050 500 RETURN

ISV 0051 WD

LEVEL 21.6 (DEC 72) 05/360 FORTRAN H

COMPILER OPTIONS - NANBE= NAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,BCD,NOLIST,NODECK,LOAD,MAP,NOEDIT,NOID, XREF

ISN 0002 SUBROUTINE CORREL

ISN 0003 CORMON/GAMMA /DUN (100) ,MONTH, YEAR

ISN 0004 ZOMMON/PIX  /DUNDUN(750),ANT (50, 5) ,DUNNY (550) ,NSTORN
ISN 0005 COMNON/WKCORL/WKRAI N, LREEKS

ISN 0006 DIMENSION WKRAIN (7, 5)

IS8 0007 DINENSION SXTXJI(5,5) ,SUMX(5),SURX2(S),X (50,5)
ISN 0008 INTEGER YEAR

ISN 0009 IPATE=0

ISN 0010 DO 10 IRG=1,5

ISN 0011 DO 10 I=1,NSTORN

ISN 0012 X (I,IRG)=ANT(I,IRG)

ISN 0013 10 ZONTINOE

ISN 0014 N=NSTORN

ISN 0015 25 CONTINUR

ISN 0016 DO 50 IRG=1,5

ISN 0017 SUMX (IRG)=0.0

ISN 0018 SUNX2 (IRG) =0.0

ISN 0019 D0 50 L=1,N

ISN 0020 SUNMX {IRG)=SURX(LRG)+ X (L,IRG)

ISN 0021 SUNX2 {IRG) =SUMX2 {IRG)+ X {L,IRG)* X (L,IRG)
ISN 0022 50 ZONTINUE

TSN 0023 DO 100 I=1,4

ISN 0024 J1=TI+1

ISN 0025 DO 100 J=J1,5

ISN 0026 SXIXJI(I,J) =0.0

ISN 0027 D0 75 L=1,¥



ISN
ISy
ISN
ISN
ISN
ISN

ISN
ISN
ISN
Isn

ISN
ISN
ISN
ISN
Isk
ISN
ISN
ISN
ISN
ISN
IsH
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
IsN
ISN
ISN
ISK
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

LEVEL

ISN

ISN
ISN
ISN
ISN
ISN
IsN
ISN
ISN
ISN
ISN
ISN
ISW
ISN
ISN
ISN
ISN
IsN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0028
0029
0030
0031
0033
0034

0035
0036
0037
0038

0039
0040
0082
0043
0048
0045
0046
0047
00us
0049
0050
0051
0052
0053
0058
0055
0056
0057
0058
0059
0060
0061
0062
0063
0068
0065
0067
0068
0069
0070
0071
0072
0073
0074

21.6

0002

0003
0004
0005
0006
0008
0009
0010
0011
0012
0013
0015
0016
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031

Crennn

C
C

75

62

SXIXJ(I,J)=SXIXJ(I,J)+ X [L,I)* X (L,J)
CONTIRUE

100 CONTINUE

IP(IPATH.EQ.1) GO TO 105
WRITE(6,600) MONTH, YEAR

600 PORMAT {*1 SUNS POR CORRELATION COEPPICIENTS FOR STORNS OP?
1

I3,'/'.12)
30 TO 110

105 CONTINDE

WRITR(6,1600) MONTH, YEAR

1600 PORNAT (*0 SUMS POR CORRBLATION COEBPPICIENTS, WEEKLY, POR',

1

13,'/',12)

110 CONTIROE

615
115

1615
120

620
625
630
635
640
645
650

655

200

(DRBRC 72)

25
100

200
525
550

IP(IPATH.EQ.Y) 50 TO 115

WRITE(6,615) NSTORM

PORMAT ('ONUNBER OF STORNS, N =!,I2)

30 TO 120

CONTINDE

WRITE (6,1615) LWEEKS

PORMAT (' ONUNBER OF WBEKS, N =!,I2)
CONTINUR

#RITE(6,620) (I,I=1,5)

PORMAT (*OSUNS(OVER N) OP:?'12X,'I',I9,4113)
WRITB(6,625) [SUAX(I),I=1,5)

PFORMAT (*0° , 17X, X(I)',12X,5(P9.3,4X))
WRITE(6,630) (SOUNX2(I),I=1,5)

PORMAT {* 7,17X," X{I)**2!,9X,5(P9. 3,4X))
WRITE(6,635) SUMX2(1),(SXIXJ(1,d) ,J=2,5)
FORMAT[' *,17X,'X[I)*X(1)",7X,5(P9.3,4X))
VRITE(6,640) SUNX2(2),(SXIXI(2,J),J=3,5)
PORMAT {' ', 17X, X{I)®X (2)',20X,4(P9.3,4X))
WRITE(6,645) SUMX2(3),(SXIRI(3,J),J=4,5)
PORMAT {* ' ,17X,' X[I)*X(3)',33X,3([P9.3,4X))
WRITE(6,650) SUNX2(4),SXIXJ(4,5)

PORMAT {* * 17X,* X(I)®X(4)*?,46X,2(P9.3,UuX))
WRITE(6,655) SOMX2(S5)

PORMAT (* *,17X,' X(I)*X(5)',59X,P9.3)
IP{IPATH.RQ.1) RETURN

IPATH=1

DO 200 IRG=1,5

DO 200 I=1,LWEBKS

X (I,IRG)=WKRAIN(I,IRG)

CONTINUE

N=LWEEKS

GO0 TO 25

END

0S/360 PFORTRAN H

COMPILER OPTIONS - NAME= NAIN,OPT=02,LINBCNT=60,SIZE=0000K,

SOURCE,BCD,NOLIST,NODECK,LOAD,MAP,NOEDIT,NOID, XREP
SUBROUTINE READBR{RG,ITOT, RAIN,TINE,YEAR, NONTH)

'READER' READS THE REDUCED R.G. POR MONTH N, THE MONTH
UNDER CONSIDERATION.
DIMENSION RAIN(300),TINE (300)
DIMENSION R{300,5) ,T{300,5) ,KTOT(5)
INTEGER RG,ONE,YEAR,TINE,T
IP{RG.NE.1) GO TO 100
Do 25 IRG=1,5
ONE=1
NINE=9
READ (5,525) YEAR,MONTH,KTOT (I RG)
CONTINUE
IP (NINB.GT.KTOT(IRG)) HNINE=KTOT (IRG)
READ(5,550) ({T(I,IRG),R{I,IRG),I=ONE,NINF)
IF(NINE.EQ.KTOT(IRG)) GO TO 25
ONE=ONE+9
NINB=NINE+9
30 TO 10
CONTINUE
CONTINUE
ITOT=KTOT ( RG)
DO 200 I=1,ITOT
RAIN(I)=R(I,RG)
TINE[I)=T(T,RG)
CONTINUE
FORMAT {212,12X,I3)
PORMAT [8X, 9 (I8,PU.1))
RETURN
BEND



LEVEL

ISN
ISN
ISN
ISN

ISK
ISN
ISN

LEVEL

ISN
ISN
IsN
ISN
ISN
ISN
ISN
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21.6 (DEC 72) 0S/360 FPORTRAN H

COMPILRR OPTIONS - NAME= NAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,BCD, NOLIST, NODECK, LOAD, MAP ,NOEDIT ,NOID,XREP
0002 BLOCK DATA

0003 COMMON/BETA /STMAMTRS50,5<,STHBGNX50,5<,STMENDX50,5<, NUNST H%5<
0004 CONMON/DELTA /TABLR %32,5<,TABMET%32,5¢<
0005 COMMON/PIX /A%250<,B%250¢, X%250<, ANT%50,5¢<, DUR%50, 5¢,
1 DA TEXS50<,INDEX%X50,5¢<,NSTORN
0006 DATA STMAMT,STMBGN,STNEND,TABLE,A,B,X,AMT,DUR/2160%0.0/
0007 DATA NUMSTM,DATE,INDEX/305%0/
0008 END
21.6 (DEC 72) 0S/360 PORTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,SI17ZE=0000K,
SOURCE, BCD,NOLIST,NODECK,LOAD, MAP,NOEDIT,NOID, XREF

0002 SUBROUTINE STORR {SOURCE, OBJECT,LENGTH)
0003 DIMENSION SOURCE {1) ,0BJECT (1)

0004 DO 10 I=1,LENGTH

0005 OBJECT {I)=SOURCE (I)

0006 10 CONTINDE

0007 RETORN

0008 END
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Section D

Streamflow Reduction Program

of the Snyder and Curlin Hydrograph Analysis Package
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LEVEL 21.5 (DEC 72) 05/360 PORTRAN H

CHMPILBR OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,STZ%2=0000K,
SNURCE,BCD, NOLIST,NODECK, LOAD, MAP, NOBDIT,NOID, XREP

Ccesee
c STREAM PLO¥ DATA REDUCTION
C'...
ISV 0002 JIMPNSION DUM[24),IDOAM{24)
ISN D003 TINTEGER NDDAYS, ENDAYS
TSN 0004 INTEGER TIME
TSN 0005 INTEGER DAY, DOW, YEAR,CNO,DAYI {400),CNOI (400) ,RDNI {400)
ISN 0006 JIMENSTON NDAYS(12) ,SIDE(2)
TSN 0007 DATA NDAYS/31,28,31,30,31,30,31,31,30,31,30,31/
ISN 000R COMMON/TABL®C/ MONTH,YEBAR,AVGPLO(32,2) ,AVGYOL(32,2)
ISY 0009 SOMMON /MAXORE/PLOW(5000) ,TIME (5000) , IDXBGN (50) , IDXEND (50},
1 “ALLY [10,2),HBGN {2) ,DUMNY {10) ,NSTH,ITOT,IBRNCH,
2 FCOVER (2) ,0DDAYS,STHBGN (50, 2), STMEND (50,2)
ISV 0010 SOMMON /MAXTWO/FLORAX (50 ,2) ,FLOMIN {50,2),STHVOL {50,2),
1 STMDAT !50) ,TOTMAX {2) ,TOTMIN {2) ,NSTORN
ISV 001 JATA SIDE/'EAST! ,'WEST'/
TSN 0012 LOGICAL ERROR
ISN 0013 CALL ZERO(AVGPLD,512)
ISV 0014 ZALL ZERO (FLOMAX ,1200)
TSN 0015 CALL ZERD{TALLY, 80)
TSY 0015 JONST=U4,43%2,5%%2, 449
C..“Q
c HBGN (1) = INTZGER PART O¥ FLOW READING AT THE BEGINNING
c OF THE MONTH ON THE EZAST BRANCH.
c HBGN (2) = SAMTZ POR WEST BRANCH.
c
c NSTM = NUNBER OF STORMS RECORDED POR THE BRANCH BEING PROCESSZD.
c
c STMBGN(I), I=1,NSTMN = BEGIN TIMES FOR STORYS ON THE BRANCH
c BYING PROCESSED.
c STMEND(I), I=1,HSTM = END TIMES FOR STORMS.
c
c SIDE(1) = *'EAST', POR OUTPUT PURPOSES
C SID® (2) = 'WEST!.
Ceenr e
Ckreee
c IDOUN {24) AN ARRAY TO STORE TEMPORARILY THE VALUES

Cc JP STRZAM PLOW READINGS (IN PBET) AS

ol THEY ARE RPAD FROM CARDS.

C non(24) AN ARRAY TO STORE PLOW RZADINGS TEMPORARILY
C APTER CONVERSION TO CPS.

C SECTION OF CODING PROM STATEMENT 250 TO STATEMENT 300
Cc CALCOLATRS AVERAGE DAILY PLOW AND YOLUME. SECTION PRON

C 250 TD 275 IS AN ATTEMPT TO KERP THE PROGRAM GOING IF DATA
o IS MISSING, THIS SECTION COULD BE RPMOVE TP THERE IS A

C DATA EDTYTING AND CORREBCTION STEP TO FACH MNONTH'S PROCESSING
c VHICH WOOLD REPLACE ALL MISSING DATA.

cerese
Coeenn
c ODDAYS = NOUNBER )P DAYS AT THE END OP THE PRTUCEDING MONTH
c WHICH DID NOT MAKE A PULL WEEK; THEREPORE, THEY
c WILL B2 A PART OF THE PIRST WREK IN THIS MONTH.
c ODDAYS IS PART OF INPUT DATA POR THIS MONTH.
c
c ENDAYS = NOMBER )P DAYS AT THF END OF THIS MONTH WHICH DO
c NOT MAKE A PNLL WFFEK. FNDAYS IS CALCULATED AND
c PRINTED TO BE USED AS ODDAYS OP THE NEXT MONTH.
C'..‘t
Cehds «x
c PCOVER(1) = SUM DP AVERAGE DAILY PLOW DURING THE DAYS IN
c PCOVER {2) THE PRECEDING MONTH WHICH ARE REPRESENTED BY
c ODDAYS, FCOVFR WILL MAKE UP A PART OF THE
c AVERAGE WEFKLY PLOW FOR THE PIRST WEEK IN THIS
c MONTH. (DONE IN SUBROUTINE TABLE) PCOVER IS
c PART OF THR TNPUT DATA FOR THTS MONTH.
c
c ETOVR1 = SON OF AVPRAGE DAILY PLOW DURING THE DAYS IN
c ECOVR?2 THTS MONTH WHICH ARF REPPESENTED BY ENDAYS.
c ECOVER1 AND ECOVER2 ARF CALCULATRD AND
c PRINTED TO BE OSED AS PCOVER[1) AND FCOVER(2)
c OF THE NEXT MONTH,
Cekds &

TSN 0017 VYTAPE=S

TSN 0018 1300 CONTINOR

ISY 0010 IEAD (NTAPT,500) YZAR,NONTH,IRUN

ISN 0029 500 PORMAT (314)

ISV 0021 IP (MDD 'YPAR,4).2Q.0) NDAYS(2)=29

TSN 0023 READ{NTAPE,501) HBGN

TSN 0024 501 PORMAT (2P5.0)

ISN 0025 ATAD (NTAPE,504) PCOVER,ODDAYS

ISN 0026 504 PORMAT (2P10.5,15,55X)
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Cerees PNDMON = LEN3TH OP THE MONTH BEING PROCESS®D, IN HOURS.
TSN 0027 BNDMON=24, 0¥ NDAYS [MONTH)
Cereee
o IBRNZH = 1 POR EAST BRANCH
c IBRNCH = 2 POR W®ST BRANCH
cﬁl..t
ISY 002R DO 100 TBPNCH=1,2
ISY 0029 SA¥ET=0,
ISN 0030 #RITE(6,6007)
ISY 0031 6007 PORYAT (11¥*k4e STREAM PLOW DATAR »#sist g1
TSN 0032 9BAD[NTAPE,502) IY,I%,BRANCH,NSTM
1S9 0033 502 POSMAT (2T4,A4,T4)
ISN 0N3u IF{TY.NE.YEAR) 30 70 10
ISK 0036 IP(IN.NP.MONTH) GO TH 10
ISY NO3R IP {BRANCH. RE.SINE(IBRNCH)) GO TO 10
ISN NOuD IPINSTH.ED.0) GO TD 13
ISY D042 IRAD (NTAPE,503) (STMBGN(I,IRRNCH) ,STMEND (T, IRRNCH),I=1,NSTH)
IS¥ 0043 S03 PORMAT {10P8.0)
ISN 00U 50 To 15
IS¥ 0045 10 ZONTINDE
ISN 00U4% 4RITE(6,6020) YZAR,MONTH,SIDF {IBRNCH),IY,IN,BRANCH
ISe 0047 6020 POPMAT ('O%%#«¢ DATA EBROR, STORM BEGIN/END CARD INCORRECT!,/
1 ' YPAR, MONTH, SIDE =',2T4,2X,AU/
2 ' IYEAR, IMONTH, BRANCH =',214,2Y,A4)
1S§ 0048 30 TO 1500
ISN 0049 13 3THBGN (1, IBRNCH) =ENDMON
TSN 0050 15 ZONTINTE
Casmne INITIALIZATION
IS¥ 0051 A95:0.0
TSN 0052 N24=204
ISN 0053 NPOINT=0
ISN 0054 I=1
ISN 0055 ISTN=1
ISN 0056 SKTIME=STHRGN {1, IBRNCH)
ISN 0057 INTT=32
ISN 0059 HBGNN=HRGN {IBRNCH)
TSN 0059 LDAY=0
ISN 0060 LCNO=0
ISV 0061 IPASS=0
Cs? #% ¢
c READ FIRST CARD
TSN 2062 RZAD(NTAPF, 505) DAY, DOW,CNO,IDUM
ISN 0063 HGT=IDUY {1)% 1.0B-I¢HBGNN
TSN 0064 HGTLST=HGT
TSV 0065 PLOW{1) =4, 43®HST*«2. 409
ISK 0065 TF{AGT.GT.2.5) PLOW {1) =CONST¢66.8% (HGT=2.5)%%1.47
1SY 00ER TIMF (1)=(DAY-1) *288¢ (CNO-1)*24
TSN 0069 IX=INUX 1)
ISK 9070 30 TO 25
TSN 0071 20 IPAD(NTAPE,505) DAY,DOW,CNO,IDUN
ISN 0072 505 PORNAT I3X,12,I1,12,2413)
ISN 00723 25 CONTINOF
ISN 0074 IP{DAY.®Q.99) 32 TO 75
TSN 0076 250 CONTINO®
ISV 0077 LINOP1=LINO+1
TSN 0073 LDAYP1=LDAY 1
Isx 0079 1P (IRUN.PQ.0) 30 TO 300
TSN 23081 IP(DAY.NE.LDAYP1} GO TO 255
ISY 0083 TP(ZND.ZQ. 1) AV3=0.
IeN Q0RS 33 TO 275
TSN 9085 255 CONTINOER
1S¢ 0087 YYDAY=LDAY+2
TSN 9083 NPOINT=NPOINT={12-LCNO)* 24
ISN 0089 LA VGFLD (LDA YP1,IB RNCH) =AVG/NPOINT
ISY 0090 \¥3¥IL [LDAYP1,IBRNCH)=AVGFLO (LDAYP1, IRRNCH) 86 400,
ISN 0091 AVG=0.
IS8 0092 ¥POINT=0
ISN 0093 IP(DAY.ED. NXDAY) GJ TO 275
TSY 0095 M XDA Y=DAY-1
ISN 0096 DO 265 IDAY=NXDAY,MXDAY
TSN 0097 4RITE(6,8001) IDAY
IS¢ 0N9R 8001 POP™AT {'OAT LOOP 255, IDAY =!,13)
TSN 0092 AVGPLO {IDAY, IRRNCH) =0.0
ISv 0100 AVGVYOL (INDAY,IBRNCH) =0.0
TSN 0101 265 TONTINUEZ
I8% 0102 275 CONTINOER
TSN 0103 09 290 J=1,24
TSN 0104 IP(IX.LT.200 .AND., IDOUM{J).GT. 800) HBGNN=HBGNN-1,
ISV 0106 TP(IX.G™. 700 .AND. IDUM(J).LT.300) HBGNN=HBGNN¢1.
TSN 0108 IX=1DUN{J)
ISN 0109 HGT=IDUM(J)*1.08-3 ¢ HBGNN
ISV 0110 IP{HGT.GT.2.5) 30 TO 280
coess HPRTZLER EQUATION, H LE 2.5
Is¥ 0112 DUM(J) =U.43I#H5Te %2, 449

ISN 0113 50 TO 285
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TSN
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Isw
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0114
9115
0116
0117
0118

0120
0121
0122
0123
0128
0125
0127

0128
0130
0132
0133
0135
0136
0137
0138
0139
0141
0142
0144
0145
0147
0148
0150
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0153
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0156
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0164
0165
0167
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0171
0172
0173
0174
0175
0177
0178
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0181
0183
0184
0185

0186
2187
0183
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0192
0194
0195
0196
0197
0198
0200

0202
0203
0204
0205
0207
02098

coeves

280
285
290

Coenes

300

6000 PORMAT {* 1BRANCH YR MO DAY DOW CND

1
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KING EQUATION, H GT 2.5, CONST = 4. 43%2, 5%*

DUM (J) =CONST ¢ 66.9% (HGT=2.5) **1,

AVG=AVGeDIN [J)
SONTINUE
NPOINT=NPOINT+N24
IP{CNO.LT.12) 30 TO 300
86800 SEC/DAY
A VGFPLO (DAY ,IBRNCH) =AVG/NPOINT

47

AVGVOL [DAY, IBRNCH)=AVGPLO {DAY, IBRNCH)*86400.

AYG=0.

NPOINT=0

CONTINOE

IP {MOD {DAY,8).EQ.1.AND.CNO.EQ. 1)

9 10 11 12 13 14 15

2u1)

30
6005

6006

31

32

40

us

Clxmen
o

ceeaee

S0
Chekse

C
Ceemon

51

Coecen
Crean
Ceese

53

IP(DAY.NE.LDAYP1) GO TO 60
IP {CNO.NE.LCNOPt) 30 TO 60
LCNO=CNO

IP[CNO.LT.12) 30 TO 30
LCNO=0

LDAY=DAY

WRITE(6,6000)
1 2 3
16 17 18 19

2.449

4RITE(6,6005) BRANCH, YEAR,MONTH,DAY,DOW,CNO,IDUM

FORMAT[* ' A4,I4,I3,14,13,15,1X,

IFICNO.%Q. 12) WRITE!6,6006)
PORMAT ('01)

TP {TRUN.EQ.0) 30 TO 20

LIMIT= (DAY~1)%2384CNO*24

TP (IPASS.E0.99) GO TO 31
NRXT=TINE [I)+ONIT

IP(CKTINE. LE.NEXT/12.} GO TO 45
IP (NEXT.GT.LIMIT) 30 TO 20
IPASS=0

INDEX=MOD {NEXT,2 4)
IP{INDEX.EQ.0) INDEX=28
SONTINUE

I=T+1

FLOW (I)=DUMN (INDEX)

TIME (I) =NEXT

INDEXP=INDEX +ONIT

IP (INDEXP.GT.24) GI TO 20
INDEX=TNDE XP

NEXT=T IME [I) ¢ONIT
IP(CKTIME.LT.NEXT/12.) GO TO 45
30 TO 32

CONTINUE

IPICKTIME, NE.STMBGN (ISTM,IBRNCH))

2(1214,3X))

GO TO 55

THE DATA IS IN THE TIME OP A STORM. COMPUTZ TH
[ HYDROGRAPH BASE AND TIM® INTERVAL POR RECORDING READINGS.

IOR=STMEND {ISTM,IBRNCH)-STHMBGN (ISTM, IBRNCH)

INT=DOR*12.0+0.1
ONIT=1.

BASE=6.

IP{DOR.LE.1.) GO TO 50
RAS E=24.

IP(DUR.LE.U4.) 30 TO 50
BASE=96.
IP{DUR.LE. 16.} GO TO SO
3ASE=384.

ZONTINUER

BASE=BASE+ [INT-1)/12.

E STORM

BASZ NOW EQUALS LENGTH OF HYDPROGRAPH IN HOURS.

NEXT=CKTINF*12. ¢ .1
TKTIME=CKTIME+BASE

TP (CKTIMZ.GT.ENDNON) CRTIME=ENDNON

IDXBGN [ISTH) =I+1

TDXEND (IST M) =CKPIME® 12,4,
IP(SAVET.GT.CKTIME} GO TO 51
SAVET=CKTINE

SAVEO=UNIT

SINTINUE

ISTMP1=ISTA+1
IP{ISTHP1.GT.NSTM) GO TO 53

IPICKTIME, LE.STHBGN {ISTMP1,IBRNCH)) GO Tn 53

THE2 HAYDROGRAPH OP STORM(ISTHM)

JVERLAPS THE

HYDROGRAPH OF

STORM{ISTM+#1)., END THE PIPRST RYDROGRAPH AT THE BEGINNING OFP
THE SECOND STORM. SEPARATE THEM LATER.

CKTINE=STNBGN{ISTMP1,IBRNCH)
ISTH=ISTMP1

CZONTINDOR

IP(NEXT,LE.LINIT) GO TO 31
IPASS=99

50 T0 20
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ISTH=I STH+ 1

INIT=32

YPATH=1

IP(NEXT.LE.LIRIT) NPATH=2

IP(ISTM.GT.NSTM) GO TO 58

IF{CKTIME. EQ.SAVET) GO TO 57

IP(STHMBGN (ISTH, IBRNCA) .LT.SAVET) GO TO 56

SKTINE=SAYET

UNTIT=SAVED

ISTMN=ISTN=1

30 TO{20,31) ,NPATH

TRIT=SAVEU

SRTIMZ=STNBGN(ISTH,I3RNCH)

30 T0{20,31),NPATH

IP(CKTIME.GE.SAVET) GO TO 59

SKTIME=SAVET

IRIT=SAVED

30 T0{20,31),NPATH

CKT INZ=ENDMON

30 T0{20,31) ,NPATH

CONTINOE
NT RECORD(S) MISSING CONTINUE PROCESSING

WRITE6,6010)

WRITE(6,6006)

PORMAT {? O¥#¥%¢ DATA ERROR. RECORD (S) MISSING.')

LCNO=CNO

LDAY=DAY-1

30 TO 30

STONTINUE

IP(IRON.EQ.0) GO T2 100

ITOT=1

WRITE (6,6024) ITOT, {PLOW[I),TINE{I),I=1,170T)

WRITE(7,6023) ITOT, (PLOW(I),TINE(I),I=1,TTOT)

FORMAT [I5/8(P6.3,14))

PORMAT (*OREDUCED STREAMPLOW DATA' /
+' ONO.OF STREAMPLOW DATA POINTS=',IS/
+'0STREAMPLON 'CPS), THEN TIME{PIVE MINOTZ PERIODS) '/
+3 (P10, 3,16) /)

2ALL SORTER

CONTINOE

IP{IPUN.2Q.0) 30 TO 1500

BCOVR1=0.0

PZIVR2=0.0

LDAYS=NDAYS (MONT H)

NSUM=0

I®(MONTH.EQ.12) GO TO 130

D) 125 IM=1,MONTH

NSUM=NSUM+NDAYS { IN)

SONTINUE

CONTINOE

ENDAYS=MOD {NSUN,T)

IF{ENDAYS. EQ.0) GO TO 160

K=LDAYS-ENDAYS#+1

59 150 IDAY=K,LDAYS

PCOVR1=ECOVR1+AVGPLO (IDAY, 1)

FTOVR2=ECOVR2+ AVGPLO(IDAY,2)

CONTINUE

CONTINOE

WRITE {7,504) ECOVR1,ECOVR2,ENDAYS

ARITE(6,504) BCOVRY,BCOVR2,ENDAYS

ZALL TABLE

SONTINUE

50 TO 1000

END

05/360 FPORTRAN H

COMPILER OPPIONS - NAME= MAIN,OPT=02,LINEBCNT=60,SIZE=0000K,

0002
0003
0008

0005

0006
0007

0008
0009

SOURCE,B8CD, NOLIST, NODECK,LOAD,MAP,NORDIT,NOID, XREF
SUBROUTINE TABLE
SONMON/TABLEC/ MONTH,YEAR,AVGFLO(32,2),AVGVOL (32,2)
COMMON/MAXONB/PLOW [S000) , TINE {(5000) ,IDXBGN(50) ,IDXEND[50),

1 TALLY (10,2),HBGN (2) ,LINIT(10),NSTN,ITOT,IBRNCH,

2 PCOVER {2) ,0DDAYS,ST MBGN {50,2) ,STMEND[50, 2)
ZOMMON/NAXTWO/FLONAX (50, 2) ,PLOMIN (50,2),STMVOL {50,2),

1 STMDAT(50) ,TOTMAX(2) ,TOTNIN (2),NSTORM

INTEGER TALLY,STMDAT

DIMZNSION AVGPLY(32,2) ,AVGVOM(32,2) ,WKPLOW (7,2),%KFPLON (7,2),
1 WKVOL {7,2),9KVON (7,2) ,STMVOM {50,2)

DIMENSION FLOMXY (50, 2), PLOMNN (50, 2)

REAL LIMIT,MLINIT(10)
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INTEGER ONE,SEVEN,YEAR,DATE(7)

INTEGER ODDAYS

INTEGER NDAYS{12)/31,23,31,30,31,30,231,31,30,31,30,31/
INTEGER IRAQ(2,8)/16%0/

IEAL VAL!8)/0.1,0.2,0
IF (NOD (YEAR, 4) . 20.0)
MDAYS=NDAYS {NONTH)

L]

AYGPLO (L, IBRNCH)
AYGYOL (L, IBRNCH)
AVGPLAN [L,IBRNCH)
AV GVOX (L, IBR NCH)

WKFLOV (K ,IBR NCH)
WX PLOM {K, IBR NCH)

ODDAYS

.3,0.4,0.5,1.0,1.5,5.0/
NDAYS(2) =29

TABLE OP AVERAGE DAILY PLNW. {CFS)
TABLE OP AVERAGE DAILY VOLUME. (CU.FT.)
TABLE OP AVERAGF® DATLY PLOW. 1CHS)
TABLE OP AVERAGE DAILY VOLUNE. (CU.M.)
L = 1,NDAYS (MONTH)

TABLE OF AVFRAGE WEEXLY PLOW. (CFS)
TABLE OF AVERAGE WEIKLY PLOW. (CHnS)
K = 1,NUMBER OP WEEXS/MONTH

NUMBER OF DAYS FROM PREVIOUS MONTH

WHICH ARE A PARI OF THE PIRST WEEK OF
THIS MONTH.

PZOVER {IBRNZH)

ProT1=0.
FTOT2=0.
YTOT1=0.
YTr0T2=0.
DO 100 L=1,MDAYS

AVFERAGE PLOW POR 'NDDAYS!'.

PTOT1=PTOT 14A¥GPLO(L, 1)
PTOT2= PTOT24AVGPLO (L, 2)

AYGPLM (L, 1) =AVGPLO(L,

1 *0.028317

AVYGFLM {L,2)=AVGPLO(L,2)*0.028317

AVGVOM (L, 1) =AVGVOL (L,
L\ VYGVOM (L,2) =AVGVOL(L,
YTOT1=VTOT 1+AVGVOL (L,
YTOT2=VTOT2+AVGYOL(L,
SONTINDE
PTOT1= PTOT 1/MDAY S
PTOT2=PTOT2/MDAYS
PTOTM1=PTOT1%0.028317
PTOTM2=PTOT2¢0.028317
YTOTM1=VTOT1#0.028317
VTOTM2=VT0T2%0.028317

CALCOULATE AVERAGE
LDAYS=0
IP {MONTH.EQ.1) 30 TO
MON1=MONTH-1
PO 120 IN=1,MON1
LOAYS=LDAYS¢NDAYS (I N)
CONTINUE
CONTINUF
AVEEK=T.
x=1
WKPLOW (K, 1) =FCOVER {1}
WKPLOW(K,2)=PCOVER(2)
INE=1
SEVEN=T-0DDAYS
CONTINUP
DO 155 L=ONE,SEVEN
WKPLOW {K,1)=WKPLOW(K,
WKPLOW [K,2)=¥KPLOW [K,
CONTINUE
WKPLOM !K,1)=WKPLOW(K,
WKFPLON (K, 2)=WKFLOW (K,
TRVOL (K, 1) =WKFLOW (K, 1
WEVOL {K,2) =WKFLOW (K ,2
WKVOM(K, 1) =WKVOL (K, 1)
BRYOM(K,2) =WKVOL (K, 2)
DATE [K) = {SEVFN+LDAYS+
ONE=SEVEN+1
SPYEN=SEVEN+?7
IP(SEVEN.GT.MDAYS) GO
K=K+1
WKPLOW [K,1)
WEK®LOW (K, 2)
30 TO 150
CONTINUD
IF [MONTH.NE.12) GO TO
IF(SEVEN.EQ.MDAY S+7)
A\HEER=MDAYS~ (SEVEN-T)
SEVEN=NDAYS
K=K¢1
WKPLOW {K,1)=0.0
WKFLOW (X,2)=0.0

0.0
0

1)*0.028317
2)*0.02R317
1)
2)

WEFKLY PLOW.

125

1) +AVGFLO(L, 1)
2) +AVGFLO (L, 2

1) *0.0282317
2)%0.0281317
) *86400.
y*86400.
%0.028317
*0,028317
6) /7

™ 160

175
GO TO 175
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ISN 0082 30 TO 150
ISN 0083 175 CONTINUOE
1SV 0084 KHERKS=K
ISN 0085 IF (NSTORM. EQ.0) GO TO 225
ISN 0087 PO 200 ISTM=1,NSTORM
TSN 0088 PLONXMN (ISTM, 1) =PLOMAX {ISTM,1)%0.028317
ISV DORI PLOMXM (ISTM, 2) =F LOYAX (ISTM,2) *0.028317
ISN 0090 PLOMNM {ISTH,1) =P LOMIN (ISTM,1)*0.028317
ISN 0091 PLOMNM (ISTM, 2) =PLOMIN (ISTN,2) *0.028317
ISV 0092 STMVOM {TSTM,1) =STNVOL(ISTM,1) #0.028317
ISN 0093 STHMVOM [ISTM,2) =STMVOL {ISTNM,2) *0.0 28317
1SN 0094 200 ZONTINUE
ISN 0095 225 ZONTINUR
TSN 0096 FMMX1=TOTMAX (1) *0.028317
1SY 0097 TMMX2=TOTMAX [2)%0.028317
IS¥ 0098 TMBEN1=TOTMIN (1) €0.028317
ISy 0099 THMN2=TOTMIN{2)*0.0281317
ISN 0100 DO 8BO0 J=1,2
TSY 0101 32 770 L=1,MDAYS
ISN 0102 K=1
ISN 0103 RAQUEL=AVGPLO(L, J)
TSN 0104 DO 990 8=1,7
ISN 0105 TP (RAQUEL.GF.VAL (M) ) K=K#&1
ISy 0107 990 ZONTINUR
ISN 0108 IRAQ(J,K)=IRAQ [J,K) +1
ISN 0109 770 IONTINUFE
ISN 0110 RA0 CONTINUE
ISN 0111 WRITE {6,599)
ISN 0112 599 PORMAT (*1',49X,' STREAM GAGES' /)
ISV 0113 WRTTE (6,600) MONTH, YEAR
ISN 0114 600 PORMAT {'0! ,45X,' DAILY PLOW FOR ', I2,%/',12)
ISN 0115 ARITE(6,605)
ISY 0116 605 PORMAT {*0',22X," EAST BRANCH',49X, 'WEST BRANCH!/
1 '0',21" DATE',2([t4X,"'DISCHAPGE', 5K, VOLUNE'), TX) /
2 ' ¢, 2(12X, CPS?,8X,'CU.FT.*,7X,'CMS!,8X,'CU. N, ,8X) /)
ISY 0117 WRITE [6,610) {IL,AVGPLO{L,J),AVGVOL{L,J),AVGPLM{L,J),AVGYON{(L,J),
1 J=1,2),L=1,8DAYS)
ISN 0118 610 PORMAT ! 21{14,3x,4 {1PE12.4) ,5X))
ISN 0119 WARITE (6,61%5) FTOT1,FTOTM1,FTOT2, FTOTN2
ISV 0120 615 PORMAT (*0',2(YAVG?*,3X,2(1PF12.4,12X),6X))
ISN 0121 WRITE (6,616) VTOT1,¥yTOTM1,VTOT2,VIOTN2
ISN 0122 616 PORMAT (* ', 2(YTITAL', 1X, 2( 12X, 1PE12.4) ,6X))
ISN 0123 WRITE {6,620)
ISN 0124 520 FORMAT (*0',55K,! TOTAL WEEKLY FLOW'/'0',' WEEK',55X,' WEEK'/
ISN 0125 WPTTE (6,625) ((DATF(K),WKFLOW(K,J), WKYOL (K,J),
1 WKPLOM !K,J),¥KVOM [K,J),J=1,2) ,K=1,KWEEKS)
ISY 0126 625 PORMAT (2(I4,3X, 4 (1PE12.4) ,5X))
ISN 0127 650 FORMAT {*11)
ISN 0129 #RITE(6,660) MONTH, YEAR
ISY 0129 660 FPORMAT {*1',50X,! STREAM PLOW SUMMARY FOR *,I2,'/' 12, /)
TSN 0130 WRITE[F,665)
ISN 0131 565 PORMAT (*0',50X, " MAXIMUN/MINIMUN PLOW READINSS! /
1 10! ,22X,'2AST BRANCH',49X,'WEST BRANCH!/
2 '0',2[STORY', 11X, " MAXINUM' , 17X, " NININUN' ,13X) /
A ' ', DATE', 55X, DATE'/
3 'Y ,2(3X,2(9X,'CPS? ,9X,'CNSV} ,9X) )
ISN 0132 IP(NSTORM. GT.0})
“§PITE {6,610) ((STMDAT(ISTM),PLOMAX({ISTN,J),PLONXN(ISTH,J),
1 FLONIN (ISTH,J),PLOMNM [ISTN,J]),
2 J=1,2),ISTM=1,NSTORN)
rsy 0134 WRITE [6,695) TOTMAX {1),TMMX1,TOTMIN {1) ,THNNT,
1 TOTMAX (2) , TNMX2, TOTMIN {2) ,TMNN2
IS8 0135 695 PORMAT (*0',2('MONTHLY' ,1PE11. 4, 1P3E12. 4, 6X))
TSN 0136 IP{NSTORM.EQ.0) GO TO 300
ISN 0138 WRITE(6,670)
ISY 0139 670 PORMAT {'0',50X,* TOTAL YOLUMF BY STORM'/
1 '0¢, 22, EAST BRANCH', 49X, 'WEST BRANZH'/
2 Y0',2(*STORM?,10X,CO, PT.' ,19X,'CU.N. ', 15X) /
3 ¢ 9,9 DATE!,55X,! DATE'/)
ISN 0140 RITE(6,690) ((STNDAT(ISTM),STMVIL(ISTM,J),STMVON(ISTH,J)},
1 J=1,2),ISTM=1,NSTORN)
ISN 0141 590 PORMAT {2(I4,8X,2{1PE12.4,12X)))
ISN 0142 300 ZONTINDE
ISN 0143 #RITE (6,675)
ISN 0144 675 PORMAT (*3' ,14X,! NUONBER OF DAYS BY PLOW CLASSES IN CPS')
ISN 0145 $RITE {6,677) [VAL(M),H=1,8)
ISY 0146 677 "ORMAT (*OUPPER LINMIT!,8PS.1
ISN 0147 WRIT® {6,680) (IRAQ(1,K),K=1,8)
ISN 0148 680 FPORMAT {* OEAST BRANCH!, BIS5)
ISN 0149 YRITE (6,685) (IRAQ(2,K) ,K=1,9)
ISN 0150 685 PORMAT {YO#EST BRANCH',8TS)
TSN 0151 ARITR(6,650)
ISV 0152 RETNRN

ISN 0153 END
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0S/360 PORTRAN H

COMPILER OPTIONS - NAME= NAIN,OPT=02,LINBCNT=60,SIZE=0000K,

SOURCE,BCD, NOLIST, NODECK, LOAD, MAP,NOEDIT,NJID, XREP
SUBROOTINE SORTER
=3IMNIN /MAXONE/PLON (5000) , TIME (5000) , IDXBGN (50) , IDXEND (50),
1 TALLY {10,2),HBGN {2) ,LIMI™{10),NSTA,ITOT, IBRNCH,
PCOVER(2) ,0DDAYS,STHBGN (50,2) , STHRND (50,2)
SIMMON /MAXTWO/PLONAX {S0,2) ,FLOMIN {50 ,2),STHVOL {50,2),
1 STMDAT {S0) , TOTMAX {2), TOTMIN {2) ,NSTORH
3PAL LINIT
TNTEGER TALLY, TINE
INTEGRR STHDAT
DIMENSTION TEMMIN [50,2),TEMNAX {S0,2),TEMVOLI50,2) ,A{50) ,B{50),X[50)
DIMENSION NDEX(S000) ,ZLIMIT(10)
DATA ZLINIT/.1,.2,.4,.6,.7,.8,.9,1.0,1.5,5.0/
IP(IBRNCH. EQ.2) GO TO 30
PACTOR=10. O*HBSN (1) **3
IP{HBGN {1) .20.0.0) PACTIR=1.0
DO 25 L=1, 10
LIMIT{L) =FPACTOR® ZLIMIT (L)
CONTINUE
SONTINUE
IF(NSTHM.EQ.0) GO TO 70
70 60 ISTM=1,NSTH
I 1=IDX BGN (ISTM)
~EMMIN {ISTM,IBRNCH) =FLOV (I1)
CEMMAX {ISTM, TBRNCH) =PLOW 1I1)
I12=11
STNFLO=FLOW{I1)
IP{I1. EQ.ITOT) GO TO 50
I1=I1¢1
9% 45 I=I1,ITOT
IP(TINE(T) .GT. IDXEND (ISTM)) GO T2 50
r2=71
STMPLO=STMFLO®PLOW {I)
IP (TEAMIN(ISTN,[BRNCH).GT.PLOW(I)) TENMIN (ISTM,IBRNCH)=FLOW(I)
IP{TEMMAX {ISTH,IBRNCH).LT.FLOW {I)) TEMMAX {ISTM,TBRNCH) =PLOW(I)
CONT INUE
2INTINUE
I EMYOL (ISTM, IBRY CH) =STMPLO® {TIME{I2)=-TIME {I1)) ¢120.0/{I2-I1¢+1)
SONTINUE
CONTINTE
ZALL IDXSRT [PLOW ,NDEX,ITOT)
TOTMAX {IBRNCH) =FLO¥ [NDEX [ITOT))
TOTMIR (IBRNCH) =P LOW (NDEX (1))
TP{IBRNCH.EQ.1) GO TO 200
N2=NSTH
V(1) =0.0
IF(%1.80.0) GO TO 111
I=2
Do 110 ISTM=1,N1
\ {I)=STHBS N [ISTN,1)
I=Te1
A (I)=STMEND (ISTY, N
I=T+1
CONTINUE
39 To 112
CONTINUR
A=2
A (NA) =10,
IP{N2.GT.0) A[NA)=STMEND [N2,2) +10.
30 TO 113
SONTINUR
NA=2¢N 142
A (NA)=AMAX1(STHEND (N1,1) ,STMEND(N2,2)) ¢ 10.0
CONTINUE
B(1)=0.0
IP!N2.EQ.0) GO TO 116
=2
35 115 ISTH=1,N2
B (I)=STMBGN [ISTA,2)
I=Te1
B{T)=STMEND(ISTH,2)
1=T+1
TONTINUR
CONTINUE
NB=2¢N2+2
B {NB)=A INA)
SALL PCORAY(A,B,X,NA, NB, NX)
NSTORM= (¥X-2) /2
IEAST=1
INFST=1
3=2
35 150 L=1,NSTORM
FROBLE=0.0
STHDAT (L) =X (J) 724 ¢+ 1
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0093 IP{IBAST.GT.N1) GO TO 120

0095 IP(STHBGN (IBAST, 1) . GE. X (J) .AND.STMEND (IEAST,1).LE.X(J¢1))
*30 TO 125

0097 FROBLE=99.

0098 120 SONTINUE

0099 TP(IWEST.GT.N2) GO TO 135

0101 TP {STMBGN {IW®ST,2) .GP.X(J) .AND.STNEND (IR EST, 2) .LB.X (J+1))
*30 TO 130

0103 IP(TROBLE .EQ.99.) GO TO 1000

0105 30 TO 135

0106 125 CONTINUE

0107 PLOMAX {L,1)=TENNAX(IEAST,1)

0108 FPLOMIN {L,1)=TEMM IN {IEAST,1)

0109 STMVOL (L, 1)=TEMVOL (IEAST, 1)

0110 TRAST=IRAST+1

0111 GO TO 120

0112 130 ZINTINOE

0113 PLOMAX (L, 2) =TEM%AX | IWEST, 2)

0114 PLOMIN (L,2) =TEMNIN(IWEST,2)

0115 STMVOL [L,2)=TEMVOL {IWEST,2)

0116 IWEST=INEST+1

0117 135 ZONTINUE

0118 J=J42

0119 150 ZONTINUE

0120 200 CONTINTE

0121 N1=NSTN

0122 2RETURN

0123 1000 WRITE {6,6000)

0124 6000 FORMAT (* 1*#%%¢ PRROR IN STORMS. DUMP FROM SORTER POLLOWS.')

0125 CALL DOMP(PLOW(1) ,0DDAYS,S,PLOMAX (1, 1) ,NSTORN, 5)

0125 RETURN

21.6  !DEC 72) 05/360 FPORTRAN H

COMPILER OPPIONS =~ NAME= NAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE, BCD, NOLIST, NDDECK, LOAD,MAP,NOEDIT,NOID, XREF

0002 SUBROUTINE IDXSRT {A,K,N)
C wes IDXSRT FORYS AN ARRAY OF INDEXES -K- INDICATING A NON=-
C ver DECREASING ORDER OF THE ELENRNTS IN AN ARRAY -A- JF
C ke DINENSION -N-.
C wewr REPERENCE IN THE CALLING PROGRAM IO A(K (1)) THEN
C ras WILL GIVE THE SMALLEST ELEMENT IN ARRAY -A- WHILE
XY REFERENCE TO A(RK(N)) WILL GIVE THY GREASTEST ELEMENT
C oews IN -A-.

0003 DINENSION A(N),K (N)

0004 5 10 I = 1,N

0005 10 K(I) =T

0006 D3 20 I = 1,N

0007 ANIN = 1.0E+38

0008 Do 15 J=I,N

0009 33 = K(J)

0010 IP (A(JJ) -ANIN) 13,15,15

0011 13 AMIN = A(JJ)

0012 JNIN = JJ

0013 JHOLD =J

0014 15 CONTINOFR

0015 ISWAP = K (I)

0016 K(I) = JNIN

0017 K (JHOLD) = ISWAP

0018 20 CONTINUE

0019 RETURN

0020 RND

21.6 {DEC 72) 0S/360 PORTRAN H

COMPIL®R OPPIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE, BCD, NOLIST,NJDECK, LOAD,MAP ,NOEDIT,NOID, XREF

0002 SUBROUTINE PCORAY(A,B,C,NA,NB,NC)
0003 DIMENSION A(NA), BINB),C [NC)

0004 2=0

0005 IP(NA.LE.0) GO TO 500

0007 IF (NB.LE.0) GO TO 500

0009 TP(NA.NE.NB) GO TO 100

0011 50 50 I=1,NA



ISN
TSN
TSN
ISN
Is™
ISN

ISN
ISN
ISK
TSN
ISN
TSN
ISN
ISK
TSN
ISN
I SN
ISk
ISN
ISN
ISN
ISN
ISN
I SN
ISN
TSN
ISN
ISN
ISN
ISN
IsN
ISN
IsN
I SN

0012
001y
0015
0016
0017
001R

0019
0020
0021
0022
0023
0024
0026
0027
0028
0029
0030
0032
0033
0034
0035
0036
0038
0039
0040
0041
00u2
0043
0ouu
00us
oous
oous
0050
0051

50

100
Cerdsk

Chrene

200

205

210

215

220
225

230

250
300

450
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IFP(A(I).NE.B(I)) GI TO 100
S{I)=A (1)

CONTINOE

NC=NA

35 TO S00

CONTINUE

tT' IS INDEX ON A, I=1,NA
tJ' IS INDEX ON B, J=1,NB
*K* IS INDEX ON C, K=1,NC

TINO®

‘A (I)-B(J)) 215,210,205
(A(I).LT.B(J+1)) GO TO 210
Je2

3 TO 300

C{K)=A (D)

30 TO 225

TP(B(J).LT.A(I+1)) GO TO 220
T=T+2

30 To 300

C (K)=B (J)

K=K+1

TP(A{I+1).GT.B{J+1)) GO TO 230
S(K) =R (I+1)

I=T+2

30 TO0 250

Z(K) =B [J+1)

J=J¢2

K=K+1

IP{I.GT.NA) GO TO 450

IP (J.LT.NB) GO TO 200
CONTINUE

NC=K-1

RETURN

END

aZ = s

T WO R
g wson N
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Section E

Hydrograph Analysis Program

of the Snyder and Curlin Hydrograph Analysis Package



LEVEL

ISN
Isw
Isw
ISw

Ise

ISN
ISK
ISR
Isn
ISk
ISN
Ise
ISN
ISR
Iswe
ISN
ISN
ISN
ISW
ISk

ISK
IS
ISW
ISK
ISW
ISN
SN
Isy
ISw
IS8
ISN
ISK
188
s

ISk
Ise
Isn
ISN
IsN
s

ISN
s
IS
ISy
IS
Ism
ISW

Isn
Iss
ISK
s
ISK
Isn
isn
1SN
Isw
Isw
Isn
ISR
ISH

21.6

(DEC 72)
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0S/360 PORTRANW H

CORPILER OPTIONS - NANE= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

0002
0003
0008
0005

0006

0007
0008
0009
0010
0011
0012
0013
001ts
0015
0016
0017
00t8
0019
0020
002¢%

0022
0023
0028
0026
0027
0029
0030
0031
0032
0033
0038
0036
0037
0038

0039
0080
oost
0on2
0043
oous

0045
0086
0087
00u8
0089
0051
00S3

0055
0056
0057
0059
0060
0061
0062
0063
0068
0065
0066
0067
0068

naooannnn

(s Xe X2l

ann

ano

10
20

SO URCE ,E8CDIC, NOLIST, NODECK, LOAD, NAP, NORDIT, NOID, X REP

WALKER BRARCR WATBRSHED

AYDROGRAPHIC AWALYSIS PROGRAN

PROGRAN AUTROR - N. T. HEATH
CORPUTING TBCHNOLOGY CENTER
ONION CARBIDE NUCLEAR DIVISIONW
OAK RIDGE, TENNBSSEE

DINENSION RTINE(N,20,100) ,RAIN (4,20, 100) ,STREAN(5000) , TIAE (5000}
DINEESION BPLOW(20,2),BASPLO(2) ,BSBSWP {20) ,PBSPLO(2) ,TBSNSP(2)
DINENSIOK PRCHT(2),TOTFLO(2)

DATA BPLOW/4080./,BASPLO/2%0./, BASWPL/0./,BSBSUP/20%0./,
+PBSPLO/2%0./,TB3NSP /240, /, TAILL/0 ./, FBWPLO/D./
+,TOTPLO/2%0.0/, £OPLOV /0. 0/

REAL BSPT(20,2)/20%0./,VSRT (20,2) /80%0./,VSRE(20) /20%0./
+,BSPW(20) /20%0./,VSRSON (2) /2%0./,
+YBRSON (2) /2¢0./

DINENSION T(3),2 (3) ,X(5000),¥ (5000), AL (5000) ,580 (5000) ,8RD (8, 20)
DATA VSRWSR/0./,BSPUSH/0./

DINENSION XR(100),YR{100),RX(1500),RY(1500),R? (1500,8),F (1500,%)

DINENSTON EX (1500,8),TE(8),TR (1500,8) ,KRD (%)

DINENS TOS KBBG (20y , KEND(20), DIPF(200)

INTEGER RTINE,TINE,DOR,SCALE,T,RP,SHB,PT,X,DAY,RI,XR, TR
INTRGER TEND

REAL AREA(2) /186.0,95.0/

REAL BRANCH(2) /' BAST', 'WEST'/

INTRGER GAGE(8,2)/1,3,8,5,1,2,3,0/

COMNON /HEA VY /¥S2 ,PC,PA,NRG,IB,KRD ,TE,RT, P, BX

READ(S,10000) PAORIG,PCORIG, PZORIG

READ(5,10100) CL

FAC=.82688 6E-1

DO 950 IB=1,2

READ RAIN DATA

READ(S, 10200) IY,IN,ASTA
PRINT 10200,IY,IN,NSTH
IP(NSTH.2Q.0) GO PO 950
NRG=&
IP (IB.GT.1) WRG=)
DO 20 J=1t,NSTH
DO 10 I=1,WRG
READ(S, 10300) N&D
PRINT 10 300, NRD
MRD (T ,J)=NRD
IP (NRJ.EQ.0) GO 70 10
READ(S, 10600) (RAIN(I,J K} ,RTINE(L,J,K) ,K=1,0NRD)
CONTINUE
CoNT INOR

READ STREANFLOY DATA

READ(S, 10500) WED,QA,QB

READ(S, 10600) (STREAR(I),TINE(I),I=1,NRD)
PRINT 10500, %2D,0Q4,QB

ET=0

QEND=STREAN(1)
TRND=TINE(Y)

PIND BEGIN AND Z¥D TINER OF EACH STORN

DO S0 ISTA=1, §STA
JBEG=10000
JERD=0
DO 30 K=1,WRG
IP (MRD (K,ISTH).EQ.0) GO TO 30
IF (JB2G.GT.RTINE(K,ISTA,V)) JBEG=RTINE (K,ISTH, V)
IP (JEMD.LT.RTINE (K,ISTH,HRD(K,ISTN))) JEND= RTINE(K,

> ISTH,MBD (K, ISTN))

30

a0

50

CONTINUE
DO 80 K=1,NRG
TP (BBD (K, ISTH) .GT.0) GO TO &0
NERD (K,LSTR) =2
RTINE (K,ISTH, 1) =JBEG
RTINE (K,ISTH,2) =JEND
RAIN({K,ISTA,1)20.0
BAIN(K, ISTH,2)=0.0
CONTINUE
KBEG (ISTH) =JBEG
KERD (ISTH) =JEND
CONTINUS
DO 980 ISTE=1,NSTH

100

15
120
125
285
255
260
265
270
2715
280
285
290

295
300
305
310
318

320
325
330
335
380
345
350
3558
360
365

370

375
380
385
390
395
400
805
410
815
820
425
830
435
440
a4s
450
455
460
465
4870
87s
880
485
490



ISN
Iswn
ISN

s
Isw
s
ISN
ISN
ISN
ISw
1SN
ISN
s
Isw
ISk
ISN
ISN
ISN
ISN
ISN

Isw
IS
ISN
IsN
ISN
Isw
ISK

I8N
ISN
ISN
ISk
ISN
ISN
Iswn

ISN
s
ISN
IS
ISW

ISN
ISW
IS
IS8
ISN
SN
TSN
ISN
ISKN
Ise
Iswe
TSN
ISN
ISK
ISw
ISW
ISy
Isw
ISN
ISN
ISN
IS
ISN
Isx
ISN
ISN
ISN
ISN
IsN
Isw
Isw
ISN
IS8
ISN
ISN

0069
0070
0071

0073
0078
0075
0076
0077
0078
0079
0080
0082
0083
0085
0086
0088
0089
0090
0091
0092

0094
0095
0096
0098
0099
0100
0101

0103
0104
0106
0109
0110
[(ARA}
0112

0113
ov1a
0115
0116
0117

o118
0119
0120
0122
0123
(R ¥1)
0125
0126
0127
0128
0129
0130
0131
0132
0133
0138
0135
0137
0138
0139
VALY
[(RLA]
0142
[ ALX]
[(ALY)
0186
0147
0148
0149
0150
0151
0152
0153
0154
0155
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C
C CALCULATE PRECIPITATION, DATE, DURATION, AND SCALE OF STORM
C
STHPRC=RALN(!,ISTN NRD(1,ISTH))
DO 60 K=2, NRG
IP (STAPRC.LT.RAIN(K,ISTH,NRD (K,ISTH))) STHPRC= RAIN(K,
> ISTH,88D (K, ISTN))
60 CONTINUR
IBEG=KBEG(ISTH)
IEND =KEND (ISTH)
DAY= (IBEG+ IEND) *.5/288.+.9999999
DUR=IEND-I BEG
STEDUR=D DR /12.
BASE=1,
IPF (DUR.L2.12) GO TO 70
BASE=24,
IF (DOR.LE.88) GO TO 70
BASE=96.
IF (DUR.LE.192) GO TO 70
BASE=388.
70 CONTINDE
CON=FAC/ARBA(IB)
IPLAG=0
IF (IBPG.LT.BT) IPLAG=!
(o
C CALCUL ATE NUNBRR OF RUNOPF PERIODS AND
C LENGTH AND END TINE OF STORM HYDROGRAPH
C

SHB= (BASE+ (DUR-1.) /12.)*12.+ 1.,
ET=] BEG+ SRB
IFP(ET.LE.TINB(¥RD)) GO TO 80
ET=TINE (WRD)
SHB=RT-IBEBG
80 WP=SHAB
IP (IFLAG.¥R.0) GO TO 210

C
C PIND THREE DESCENDING STREAN DATA POINTS PRECEDING STORN
[of
DO 90 TTIAB=1,NRD
IP (FIAB(ITINE) .GE.IBEG) GO TO 100
IP(TINE(ITINE+ 1) .LT.TEND) GO TO 90
IP(TINE(ITINE) .GT.TEND) GO TO 95
STREAN (I TINE) = QEND
TINE (ITINB)=23WD
95 BPLOW(ISTN,IB) = BPLOW (ISTH,IB) + .S5*(STREARN(ITINE) ¢
+ STREAN(ITINEe?) )® (TINE(ITINE+1)~-TINE(ITINE))
90 CONTINUB
100 CONTINUE
NNRD=ITTHR~1
NIBEG=NNRD

BPLOW(ISTN,IB) = BPLOW (ISTH,IB) - .S*(STREAN (NNRD)
+ $STREAR(NMRD+ 1) )*(TINB(NNRD+1) -TINE (NNRD))
DO 110 J=1,4NRD
JTIME=ITINE+ -]
IP (STREAR (JTINE-1) .GT.STREAN (JTINE)) GO TO 120
110 CONTINUE
T(1)=-128
Q(1) =04
T(2) =-68
Q(2) =QB
JTINR=1
Go 70 170
120 CONTINUR
T(2) *TINB(JTINE-1)
Q(2) =STREAR(JTIRE- 1)
NNRD =JTINE-2
DO 130 J=1,NNRD
KTIAE=JTINE-1-]
IP (STREAR (KTINE) .GT.Q(2)) GO TO 180

130 CONTINUE
(1) =-68
(1) =gB
GO TO 170
180 CONT XNOR

LTINE=KTIAR-1
00 150 J=1,LTINE
IP (STREAN (KTINE-J) .NE.STREAN (KTINE)) GO TO 160
150 CONTINUE
T(N) =TINE(D)
Q(1) =STREAK(Y)
60 TO 170
160 CONT INUR
T(1) =TINE(KTINE-J¢ 1)
Q(1) =STREAN(KTINB-J¢1)
170 CONT INUE
DO 180 J=JTIAR,ITINE
IP (STHEAM (J) .NE.STREAR(J+1)) GO TO 190

495
500
505
510
515
520
525
530
535
540
545
550
555

565
575
585
505

615
620
625
630
635
6480

690
695
700
705
710
715

720
725
730

735
780
745
750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
840
BasS
850
855
860
865
870
875
880
88s
890
895
900
905
910



ISWN
IsN
ISN
ISK
ISN
IsN
IS
Isw

ISN
Isn
ISN
Isn
s

Isn
ISKN
Isw
s
ISN
ISK
Isn
ISK
ISN
TSN
Isw
IS
ISK
ISH
IS
Iss
IS
ISN
Ise
Isn
1SN
1s%
IS¥

IS8
13w
Ise
Ise
IsE
Ise
Isw
s
TSN
IS
p&] |
ISN
Is®
13§
ISN
IsK
ISN
ISN
IsH
IS
ISN
IS
ISN
Isn

ISN
IsN
ISR
ISN
ISsN
ISN
SN
ISN
ISN
ISW
ISk
ISN
ISw
ISK

0157
0158
0159
0160
0161t
0162
0163
0168

0165
0166
0167
0168
0169

0170
0171
0172
0173
0175
0176
0177
0179
0181
0182
018a
0185
0186
0187
0188
0189
0190
0199
0192
0193
019a
0195
0195

0197
0199
0200
0201
0202
0203
0208
0205
0206
0207
0208
0209
0210
0211
0213
0214
0215
0216
0217
0218
0220
0221
0222
02213

0224
0225
0226
0227
0228
0229
0230
023t
0232
0233
0234
0235
0236
0237

180

190

200

ana

210

ann

900
220

230
280

250
260

nnnn

270

280

290
300

310

320

ann

380
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CONRTINUE
T(3)=TINE({ITINE)
Q(3) =STREAN(ITINE)
GO T0 200
CONTINDER
T(3)=TINE(J)

Q(3) =STREAR(J)
CORTINUB

CALCULATE ANTECEDENT RECEBSSION CURVE PARANETERS

DELT=T (2)-T(1)

A=Q(1)

Bx-AL0G(Q(2) 7Q(1))

EN=ALOG(ALOG (Q(3)/7Q(1 )/ (-B))/ ALOG(FLOAT(T(3)-T (1)) /DELT)
CONT INUB

SET UP STREANPLOW ARRAYS

DO 220 I=1,NP
I (I)=I38G+ (I-1)
Y(I) =STREAA(NLDEG+I)
IF (X (I).WE.TISE(NIBEGeI)) WRITE(6,900) I,X(I),TINE(I)
FORMAT(' OTINES DO NOT MATCH',31S)
CORTINUE
IP (ISTA.EQ.NSTH) GO TO 260
TP (X(W¥P).LE.KBEG(ISTH+1)) GO TO 260
DO 230 I=1,NP
I? (X(I).GT.KBEG(ISTH+1)) GO TO 240
CONTINUR
CONT INUR
ITA=X(I-1)
ORD=Y (I-1)
J3=0
DO 250 J=I NP
Y (J)=O0RD*EXP (~B% (FLOAT (X (J) ~ITH) /DELT) **EH)
JJ=JJe 1
DIPP (3J) =Y (J)
CONTINGE
CORTINUE
TEND=X (¥ P)
QEND =Y (NP)

CALCULATE VYOLOUNE OF STORE RESPONSE BY NUMERICAL INTEGRATION OF
DIFFPERENCE BETWEEN STREAM AND RECESSION CURVES

IF (IPLAG.WE.O) GO TO 280

DO 270 I=1,NP
AT (I) =A SEIP (~B* (PLOAT (X (I) -T (1) ) /DELT) **EN)
CONTINUER

60 TO 300

CORTINUE

DO 290 I=i,NP
AI(I) =X (1) *EXP(~B*(PLOAT (X(I) -X (1)) /DEL?T) **2A)
CONTIWUE

CONT INOE

SUN=0.0

DO 310 I=i,nP
SHO(I) =Y (I) ~AI(T)
IP (RO (I).LT.0.0) SHO(I)=0.0
SUN=SUN +SHO ()
CORTINGE

SUN=SOR-.5% (SHO (1) +SHO (NP))

YOL=SURSCON

TAIL=SEO (NP) *GANNA ( (EN+1.0) /EN) /B*& (1. 0/EN)® (PAC/AREA(LB))

IF (TAIL.LT.VOL) GO TO 320

WRITE(6,10700) TAIL

TAIL=0.0

CONT INUE

YSR=VOL+TAIL

DETERMINE BAINFALL RATE POR EACH TINE INTERYAL DUBRING STORS

DO 360 I=1,NRG

NR=MRD(I,ISTHN)

DO 330 J=1,MR
YR (J)=RTINE(I, ISTN,J)
YR {(J) =RAIN(I,ISTH,J)
CONT INUE

RX(1) =XR(1)

NR=RTINEB(I,ISTH,HR)-RX (1)

DO 340 J=1,NR
BX (J#1) =RX (1) +J
CONZINUE

NR=WR+1

KRD (I)=NR

CALL INTERP (RX,RY,XR, YR, NR, HR)

315
920
925
930
935
940
945
950
955
960
965
970
975
980
985
990
995
1000
1005
1010

1020
1030
1035
1080
1045
1050
1055
1060
1065

1070
1075

1080

1090
1095
1100
1105
1110
1115
1120
1125
1130
1135
t180
1185
1150
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1305
1310



ISN
IS
ISN
ISN
ISN
ISN
ISk

ISN
IsN
ISN
ISN
Isn
IsN
ISN
ISN
ISk
ISN
ISN
ISN
ISN
ISN
ISN
ISN
IsK
ISN
ISN
ISK
Isn
IS
ISK
ISN
ISN
ISN
ISR
ISN
ISN
Isn
ISN
Isw
ISN
Isn
Isy
ISH
ISk
ISN
Isn
ISN
ISN
Isw
ISN
ISN
ISN
ISx

ISN
ISN
sy
ISN
ISN
ISN
ISK
Isn
ISR
1s8
Isw
ISK
ISN
s
1SN
Iswn
Isw
ISN
ISN
ISK
Ise
isw
ISN
IsN
TSN
Ise

0238
0239
0240
0281
0242
0243
02uy

0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0256
0258
0259
0260
0261
0262
0263
0264
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280
0281
0283
0283
0285
0287
0288
0289
0290
0291
0292
0293
0294
0295

0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306
0307
0309
0310
o3n
0312
0313
031
0316
0317
0318
0319
0320
0321
0323
0324

350
360

390

800

810
420
430

anaonn

4480
450

860

465

462
461
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TR(1,T) =RX (1)

RT(Y,1)=0.0

DO 350 J=2,NR
TR (J,I) =RX (J)
RT (J,T) = (RY (J) -RY (J-1)) #12.0
CONEZINUE

CONTINUE

DETERXINE INTAKS AND EXCESS RATES POR EACH TINE INTERVAL DURING ST

ICOUNT=0
PC=FCORIG
PA=PAORIG
WPA=HGT(PA)
WRITE(6, 10800) Fa, NFA
WPC=HGT (PC)
WRITE (6, 10900) PC,urc
CONT INUE
ICOUNT=ICOUNT+ 1
IF (WPA®WPC.LE.0.0) GO TO 400
Ir (ICOUNT.LE.50) GO TO 380
WRITE (6, 11000)
EMD=PZORIG
PA=FAORIG
PC=PCORIG
GO TO 430
CONT INUE
IP (ICOUNT/2+2.EQ.ICOUNT) GO TO 390
PA=PA®1.5
WPA=UGT (PA)
WRITE (6, 10900) PA,HFA
G0 TO 370
CONTINDE
PC20.S*PC
WPC=RGT(FC)
WRITE (6, 10900) PC, WPC
6o TO 370
CONTINUE
ERT= PA
BLP=PC
DO 420 I=1,50
DIFP=ERT-ELP
END=DIF$0.S+ELP
IP (DIP.LT.CL) GO TO 830
¥ERD=HGT (2MD)
VELF=WGT (ELP)
IP (¥END®YELF.GT.0.0) GO TO 410
RRT=EAD
GO T0 420
CONTINUE
ELP=END
CONTIWUR
WRITE (6, 11 100)
CONT INDE
PZ=ERD
UR=HGT (P2) +¥SR

CONVERT DATE TO CHARACTER STRING
PRINT PRELININARY RBSULTS

WRITE(6, 11200) DAY, BRANCH (IB)
WRITE (6, 11300) STNPRC,STNDUR,YSB,BASE
WRITE (6, 11400)
WRITE(6, 11500) PCORIG, PAORIG, PZORIG
WRITE (6, 11600) PC,PA,PZ
CONPINUER
CONTINUE
WRITER (6, 12000)
WRITE (6, 12100)
WRITE (6,12200) A,B,EN
WRITE(6, 12300) (I,I=1,3),T,Q
IP (IPLAG .NE.0) GO TO 465
DO 460 I=1,¥P
BSPT (ISTH, IB)=BSF? (ISTK, IB) +AI(I)
CONTI NGE
GO T0 466
DO 861 I=1,NP
IP(I.GT.JJ)GO TO 462
BSPT (ISTN,IB)=BSPT(ISTN,IB) +AX(T) -DIFF (I)
GO TO 461
BSPT (ISTH,IB)=BSPT (ISTA, IB) +AI(T)
CONTINUE
BSPT (ISTH,IB)=BSPT (ISTN,I8) ~TAILL
TP (BSPT(ISTH,IB).GE.0.) GO TO 466
TAILL=ABS (BSPFT (ISTH,IB))
IPLAG=0

1315
1320
1325
1330
1335
1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395
1400
1405
1410
1415
1420
1425
1430
1435
a0
1845
1450
1455
1460
1865
1470
1w7s
1480
1485
1890
1495
1500
1505
1510
1515
1520
1525
1530
1535
1580
1545
1550
1555
1560
1565
1570
1575
1580
1585
1590
1595
1600
1605
1685
1690

1705
1710
1715
1750
1755
t760
1765
1770
1775

1785

1795



IsN
ISE
ISN
ISK
ISk
Isw
sy
1SN
ISN
Isw
Isw
ISK
Isw
ISN
Iswn
Isne
TSN
1SN
ISN
ISK
ISk
1SN
IsN
ISN
IS
ISx
SN
Isw

ISw
ISk
isw
IsN
ISN
ISN

IS8
ISR
ISN
ISk
Isw
ISN
ISk
ISK
ISk
ISN
1SN
Isx
IS
sk
ISN
Ise
Isw
ISk
ISK
se
IsN
ISKN
ISW
ISW
ISN
ISk
ISe
ISN
Isw
Isw
Ise
Isw
ISe
ISN
ISN

Isn

ISN

ISN
ISN
ISk

ISK
Iswn
ISN
ISN

01325
0326
0327
0328
0329
0330
0331
0332
0333
0338
0335
0336
0337
0338
0339
0380
0341
0382
0343
0385
0386
0387
0348
0349
0350
0351
0352
0353

0354
01355
01356
0358
0359
0360

0361
0362
0363
036a
01365
0366
0367
0368
0369
0370
0371
0372
0373
037a
0375
0376
0377
0378
0379
0380
0381
01382
0383
0388
0385
0386
0387
0388
0389
0390
0391
0392
0393
0394
0395

0396

0397

0398
0399
0400

L1 A]
0802
0803
oaos

80

BSPT (ISTN,IB)=0.
866 VRITE(6, 13200) WE
BPLOW(ISTA,IB) sBPLOW(ISTH,IB) $FAC/AREA (1B) -TAILL
TAILL=TAIL
BSPT (ISTH,IB)=BSPT(ISTH,IB) *CON
BASPLO(IB)=BASPLO (IB) ¢+BPLOW (ISTH,IB) +BSPT(ISTA,1IB)
PACT=AREA (IB)/241.0
BSBSWP (ISTH) =3PLOW (XSTN,IB) *FACT + BSBSWP(ISTH)
TBSWSP (IB) =T8S NSP (IB) + BPLOW (ISTN, IB)
VSRT (ISTA,IB)=V¥SR
VSR¥W (ISTH) =VSRU(ISTR) ¢+ YSR*PFACT
BSPE (ISTR) =BSPI(ISTR) +BSPT(ISTH ,IB)*PFACTY
YSRSUAM (IB) =¥SRSUN (IB) ¢ YSR
VBRSON (I B) =¥ B2SOUN (IB) +BSPT (ISTR,1IB)
VSRUSH=YSRUSHe YSR*PACT
BSPWSHA=BSPUSH¢ BSPT (ISTH,IB) *PACT
940 CONTINUE
DO 945 J=1,RRD
IP(TIAR(J) .GE. TEND) GO TO 986
985 CONTINDE
J=NRD~1
PBSPLO (IB) =0.
GO TO 948
946 STREAN (J) =QEND
TINR (J) =TEND
J=Je 1
DO 947 K=J,WRD
FBSPLO(IB) =. 5¢ (STREAN (K) +STREAN (K- 1) )* (TINEB(K) ~TINB(X-1))
+ +PBSPLO(IB)
937 CONWT INUR
988 PBSPLO (IB) =PBSPLO(IB) *FAC/ARBA(IB) -TAILL
IP(PBSPLO(1B).GR.0.) GO TO 909
OVER=ABS (PBSPLO(IB))
WRITEB(6,901) OVER
901 PORNAT (*OTAE VOLUNE OPF STORM RONOPP APTER THE END °*,
+* OP THE HYDROGRAPH EXCEEDS THE ANQUNT OF BASE PLOV APTER THE '/
¢'THE STORN HYDROGRAPH BY',PF10.4)
%49 BASPLO(XIB)=BASPLO (IB) + PFBSPLO({IB)
BASWPL=BASWP L+ (BASPLO (IB)) *PACT
TOTPLO (IB) =TOPPLO (IB) # BASFLO (IB) +YSRSON (IB)
TOPLOW=TOPLOW¢TOPFLO (IB) sPACT
PBUFLO=PBSFLO (IB) *PACT +FBWPLO
PRCNT(IB)=VYSR3UN(IB) /(TOTPLO (IB)) * 100.
PRCNTT=VSRUSH/ (TOPLOW) *100.
TBSHSP(IB)=TBSASP (IB) +PBSPLO (IB)
950 CONTINOE
WRITE(5, 1000)
WRITE(6, 1005)
DO 1050 I=Y, BSTH
WRIT R (6, 2000) (I,YSRT(I,IM ,BSPT (I,IB),BPLOVW(I,IB) ,IB=1,2)
1050 CONTINUE
WRITRE(6,2002) (PBSPLO(IB),IB=1,2)
WRITE (6, 2001) (VSRSUM(IB),VBRSUM(IB) ,TBSNSF(IB),IB=1,2)
YRITE (6, 3000)
WRITB(6, 3005)
WRITE(6,8000) (I,VSRU(I),BSPW(X),BSBSWP(I) ,I=1,RSTH)
WRITR (6, 8002) PB¥FLO
4002 PORNAT (' 0',87L,P6.3)
WBITE(6,4001) VSRWSA,BSFWSH,BASWPL
10000 PORBAT (IF6. 3)
10100 FORNAT(F12,.0)
10200 FORNAT (313)
10300 PORNAT(8X,13)
10400 FORNAT(10(P3.1,1I5))
10500 PORBAT (I5,2P6.0)
10600 PORBAT(8(P6.3,1I4))
10700 PORRAT('1TAIL TO LARGE ',E13.6)
10800 PORMAT (' V', 2(B813.6,6X))
10900 PORMAT('0*,2(B813.6,6X))

11000 PORNAT('0', 'WO SOLUTION TO VOLUME CHECK')
11100 PORAAT('0', N0 CONVERGENCE IN VYOLUNE CHECK')
11200 FORMAT (* 1BYDROGRAPRIC ANALYSIS FOR STORM OP*,IS5,‘'ONR*,

+AR,' BRANCH'/)

11300 FORRAT('0', *STORN PRECIPITATION *',P6.3,' IN.'//% 4,
+'STORR DURATION ',P6.2,' AR.'//' ', VOLUME OF RUNOPP ',
+76.3,' IN.%//' ','BASE OF STORN *,P6.1/)

11600 FORNAT('0',25X,' INTAKE RATE PARAMETERS'/'0',22X,'PC',11X,°'FA",
+11X,7P20)

11500 PORMAT('OINIZIAL ESTIMATE  *,3(1PE10.3,3X})

11600 PORMAT ('OPINAL  VALUE *,3(1PE10.3,3X))

11700 PORNAT (' IRAINPALL,INTAKE,AND EXCESS IN INCRES/HOUR POR GAGE!'

+1I2)
11800 PORNAT('0 TINR',5X,*RAINFALL', SX, 'INTAKE! ,6X,'EXICESS?))
11900 PORNAT(* *,I5,3(6X,F6.3))
12000 PORNAT (* ISTREAAPLOW DATA FOR THIS STORA'/)
12100 PORBAT ('O AWEECEDENT RECESSION CURVE PARAMETERS'/'0',6X,'A', 12X,

+9BY,12x,'8")



IS
IS

ISN

Isy
Isw

Ise

ISN
ISy

Isn

Isw

Ise
sy
ISN
IsN
5%

ISn

Isn

ISN
ISN

LEVEL

ISK
ISN
Ise

ISN
Isn
ISKN
1sw
Isn
ISN
Isn
ISN
ISN

ISH
Isn
ISsn
ISK
IsN
ISw
Isw
1SN
Isx
ISN
TSN
IsN
Isw
ISN
ISN
ISN
Isn
IS
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0805 12200 PORBAT(® *, 1X,3(1PE10.3,3X))

0806 12300 PORMAT(*0 RECESSION CURVE DATA POINTS'/*0 I',I16,219,/°0 T',I8,
+219/0 Q',78.3,279.3/)

0807 12800 PORNAT (*0 TIABS',6X,*' STREAN',4X, ' ANTECEDENT', 5X,'STORN' /1K, 12X,
+'FLOW? 8T, *PLOW’ ,8X, 'PLOWY)

0808 13200 PORAAT (*OTOTAL WEBIGHTED EXCESS VOLUME',1PE10.3, 'INCHES®)

0409 1000 FORMAT (* 1°,56L,'SURNARY OF RONOPP'///

+23X,°EAST BRANCH',84X,'WEST BRANCH'//

+11X,°STORN®,7X,* TOTAL STORN',aX,'BASE RUNOPF',ax,'BASE RUNOFF', 11X,
+'STORA',7X,'TOTAL STORM' ,8X,*BASE RUNOPP'UX,'BASE RUNOPPF'/
+12X,'N0. %, 11X, 'RUNOPP’ ,7X,"FOR STORM',4X,'BEPORE STORA', 13X,
+'%0.%, 11X, *RUNOFP',7X,'FOR STORB' 4X,'BEPORE STORN'/)

0810 2000 PORMAT(*0',11X,12,91X,P6.3,9X,P6.3,9X,P6.3, 14X,
s12,11x,P6.3,9¢,P6.3,9X,76.3)

o8N 2002 PORMAT(' O ,58K,P6.3,57X,P6.3)

o812 2001 PORBAT (' 0°,11X,*SUN’,10X,P6.3,9X,P6.3,9X,P6.3, 13X,'s508°, 11X
+,76.3,9%X,76.3,94,P6.3///)

oat3 3000 FORNAT (* 0' ,56K,'FATERSHED' //
: +82XY,°STORN*,7X,* TOTAL STORN',4X,'BASE RUNOPP',4X,*BASE RUNOFPF'/
+43X,'N0. ¢, 11X, *RONOPP?,7X, *POR STORA' ,4X,'BEFPORE STORA'/)

oa1s 1005 PORNAT (*0° 28K, TN, ,VIX,'IN,*, 11X, IN. ",
433X, °IN. ¢, 11X, LN, VIX, 'IN, ' //)

041 3005 PORMAT('0',59%,'IN,. ', VIX, "IN.?, V11X, 'IN.'//)

oN16 4000 PORMAT (*O' ,88X,712,11X,P6.3,9X,P6.3,9X,76.3)

0817 4001 PORNAT (* O* ,&3X,°'S0UN*, V1X,P6.3,9X,P6.3,9X,F6.3)

on18 WRITE (6, 5000)

0819 5000 PORNAT (* 0°,551,°FLOW SUNMARY'//

+86X,'TOTAL BASE’ ,S5X,¢TOTAL STORR®,9X,'TOTAL',6X,
+'PERCENT STORR'/

+88X,'RONOPP' , 10K, RUNOPP', 10X, *RUNOPP*,S5X,
+'RUNOPP OF TOTAL'//)

0820 YRITE(6, S001) (BASPLO (I),YSRSUN(I), TOTPLO (1), PRCNT (1) ,I=1,2)
+,BASWPL, VSRWSA,TOFPLOV,PRCNTT
oa21 5001 PORNAT (*0*,32(,'BEAST*, 10X,P6.3,9X,P6.3,9X,F6.3,9X,P6.3/

+33x,'9EST' ,10X,r6.3,9X,76.3,9X,P6.3,9X,P6.3/
+321,°TOTAL', V0X, ?6.3,9X,P6.3,9%,P6.3,9X,76.3)

0422 STOP
o423 END
21.6 (DEBC 72) 0S/360 PORTRAN B

CONPILER OPTIONS - NANE= SAIN,0PT=02,LINECHT=60,SIZE=0000K,
SOURCE,38CDIC, NOLIST, NODECK,LOAD , NAP,NOEDIT, NOID,XREF

0002 REAL PUNCTION UGT (PZ)

0003 DIMERSTON P(1500,4),RT (1500, 4),EX (1500,4) ,KRD (4) ,TE (4)

0004 REAL W(8,2)/.0315753,.5191781,.2095206,.2397260,
+ .3638737,.3397895,.2867368,.0000000/

0005 CONRON/REAVY/VSR, PC, PA,NRG, IB,KRD, TE,RT, P, BX

0006 WE=0.0

0007 DO 220 I=1,NRG

0008 P(1,I)=P2

0009 WR=KRD(I)

0010 DO 22 J=2,M

0011 Pri1=p(J-1,1)

0012 RTI=RT (J,1)

0013 P(J, I)=PT1-( (RTV+FA-PT 1} /(RT1+FA-FC))*
. ((RT1-PC) /(RT14PC) ) *(FT1-PC)/12.0

0013 22 CORTINDE

0015 BX (1,1)=0.0

0016 SOR=0.0

0017 DO 11 J=2,MR

0018 DIPP=RT (J,I)~(P(J,I)+P (J-1,1)) /2.0

0019 IP(DIPF.GT.0.0) GO TO 110

0021 PX (J,1)=0.0

0022 6o T0 1

0023 110 CONTINUE

0028 2X (3,T)=DIPP

0025 SON=SUNeDIFP

0026 1" CORTINUR

0027 TE(X)=S08/12.0

0028 WE=4Be¥ (I,IB) *TE(T)

0029 220 CONTINOE

0030 WG T=WE-VSR

0031 RETURW

0032 END
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LEYEL 2.6 (DEC 72) 0S/360 FORTRAN H

COMPILER OPTIONS - NANE= AAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE ,EBCDIC, NOLIST, NODECK,LOAD, NAP,NOEDIT, NOID, XBREP

ISN 0002 SUBROUTINE INTERP (X,Y,A,B,H,N)
ISN 0003 DINEMSION X(1) ,Y(1) ,A(V) ,B(Y)
IS® 0004 INTEGER X,A

ISN 0005 K=2

TSN 0006 DO 400 I=1,a

ISN 0007 IP (X (I).GE.A(1).AND.X(I).LT.A(N)) GO TO 100
ISN 0009 IP{X(1).LT.A (1)) KEY=1

1SN 0011 IP(X (I).GE.A(B)) KEY=R-1

ISN 0013 60 TO 200

ISN 0014 100 CONTINUE

ISH 0015 DO 300 J=K,N

ISN 0016 IP(X (I).GE.A{J)) GO TO 300
ISN 0018 KEY=J-1

ISK 0019 GO TO 500

ISN 0020 300 CONTINUE

ISK 0021 500 CONTINUE

TSN 0022 K=KEY

ISN 0023 200 CORTINUE

ISN 0024 KEY 1=KEY +1

1SN 0025 Y (I) =B (KEY)+ (X (I) A (KEY) ) * (B (KEY1) =B (KEY)) / (A (KEY 1) -4 (KEY) )
ISN 0026 200 CONTINUE

ISN 0027 BETURS

ISK 0028 END



83

APPENDIX ITI

INPUT DATA

The following is a listing of five minute rain gage
and stream (stage) height data for Walker Branch
Watershed on December 1, 1973. A complete listing
of input data needed for both programs is too ex-
tensive to be listed here. The complete set of in-
put data plus a listing of input needed for each

program is available upon request.






85

Section A

Five Minute Rain Gage Data
for December 1, 1973, for the

Five Gages on Walker Branch Watershed
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13601721202022002002002002032002002002002002002002002002002002002002002002002002
13601702002022002002002002002002002002002002002002002002002002002002002002002002
13601703002032002022002002002002002002002002002002002002002002002002002002002002
13501704002002002002002002002002002002002002002002002002002002002002002002002002
13601735002002302002002002002002002002002002002002002002002002002002002002002002
13501706002002002022002002002002002002002002002002002002002002002002002002002002
13£217037902022002002002002002002002002002002002002002002002002002002002002002002
13501708002002002072002002002002002002002002002002002002002002002002002002002002
13£91739202022002702002002002002002002002002002002002002002002002002002002002002
13501710022002002002002002002002002002002002002002002002002002002002002002002002
13£017110020020020)2002002002002002002002002002002002002002002002002002002002002

13€01712202002002002002002002002002002002002002002002002002002002002002002002002

23601701003003003003003003003003003003003003003003003003003003003003003003003003
23601702003003003003003003003003003003003003003003003003003093003003003003003003
23601703003003003003003003003003003003003003003003003003003003003003003003003003
23501704003023003003003003003003003003003003003003003003003003003003003003003003
23501705003003003003003003003003003003003003003003003003003003003003003003003003
23£01706003003003003003003003003003003003003003003003003003003003003003003003003
23801707003003003003003003003003003003003003003003003003003003003003003003003003
23601708003003003003003003003003003003003003003003003003003003003003003003003003
23501709003003003003003003003003003003003003003003003003003003003703003003003003
23601710003003003003003003003003003003003003003003003003003003003003003003003003
23601711003003003003003003003003003003003003003003003003003003003003003003003003

23£01712003003003003003003003003003003003003003003003003003003003003003003003003

33601701003003003003003003003003003003003003003003003003003003003003003003003003
313501732003003003003003003003003003003003003003003003003003003003003003003003003
3138317930030031703003003003003003003003003003003003003003003003003003003003003003
337017240030231703003003003003003003003003003003003003003003003003003003003003003
338621735003003003003003003003003003003003003003003003003003003003003003003003003
33501796003003003003003003003003003003003003003003003003003003003003003003003003
336317772037373003903003003003003003003003003003003003003003003003003003003003003
P20 TITRINCINAINNAIANIALGNAI003N030N3N0TI003IN03003003003003003003003003003003003003
325217390030031030173003003003003003003003003003003003003003003003003003003003003
33£01719003993003003093003003003003003003003003003003003003003003003003003003003
33201711003003003003003003003003003003003003003003003003003003003003003003003003

313£01712003003003003003003003003003003003003003003003003003003003003003003003003
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43601701003003003003003003003003003003003003003003003003003003003003003003003003
43601702003003003003003003003003003003003003003003003003003003003003003003003003
43501703003003003003003003003003003003003003003003003003003003003003003003003003
43£01706003003003003003003003003003003003003003003003003003003003003003003003C03
43501705003003003003003003003003003003003003003003003003003003003003003003003003
283601706003003003003003003003003003003003003003003003003003003003003003003003003
43501707003003003003003003003003003003003003003003003003003003003003003003003003
43601708003003003003003003003003003003003003003003003003003003003003003003003003
43601709003003003003003003003003003003003003003003003003003003003003003003003003
33601710003003003003003003003003003003003003003003003003003003003003003003003003
43601711003003003003003003003003003003003003003003003003003003003003003003003003

436017120030030030030093003003003003003003003003003003003003003003003003003003003

53501701001001001001001001001001001001001001001001001001001001001001001001001001
53801702001001001001001001001001001001001001001001001001001001001001007001001001
53601703001001001001001001001001001001001001001001001001001001001001001001001001
53801708001001001001001001001001001001001001001001001001001001001001001001001001
53801705001001001001001001001001001001001001001001001001001001001001001001001001
53601706001001001001001001001001001001001001001001001001001001001001001001001001
53601707001001001001001001001001001001001001001001001001001001001001001001001001
53801708001001001001001001001001001001001001001001001001001001001001001001001001
53801709001001001001001001001001001001001001001001001001001001001001001001001001
53601710001001001001001001001001001001001001001001001001001001001001001001001001
$3601711001001001001001001001001001001001001001001001001001001001001001001001001

5380171200100100100100100100 1001001001001001001001001001001001001001001001001001
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Section B

Five Minute Stream (Stage) Height Data
for December 1, 1973, for the

Two Stage Height Records on Walker Branch Watershed
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138C1701HSHHSJHS]HSJUS3“53052“52“51051“51“51“31&51H5C“SO“SOMSOUM?M“9UUQUM8HHEUHG
13601702008 04E0UBRATUGTUU TUUGLUA UL EUUOUUSUUS4USULSUUULLLULLUL3UGILLILLILEILL2UL2
13&C17C3IB2Q010!1HM1“§1UIIGUOIUOUUOUMUU39“39“}9“]9"38“]8038037“37037037“37“3(036
1353170&'36“35“35“3““3““33“33“32032“3103IH31MJ1w30“3Cu29“29“29u29u29028“28028“28
’3601705026"27“27“26025“2502002002"“23“2JU£J“23“22022"22“21“21020020020“20“19“19
136017064190 78418816418818617417417u174164164164164164164154154154154 154104164714
136017C7l18l1u“1“ﬂ13013“13“12012“12“12“11“11“10“10“1C“10“10“09“09“09008“08“09“08
135017QEIGEG)EUOS.OEUO8“07h07HO7HO7QU7M07MU7MV7Q07UO7U07HO7UO7M07H07M07“07006U06
13801709!C£U06ﬂ:60CSUOSQOSUOSMCMUOUUQUM03003“03&03002"02“02“02"01“01“01“00“0C“00
135017IODOOBCCJ99399399399399399399399399399398398396398398398397397396396396396
1350171139639639539539539539539“39039“19“393133393392392392392392]92391391391391

1360171239139C39039039039C39(39C39C39QJ90359Ju9J89388388388388388388388388387387

23601701526525525525525524524520524523523523523523€2252252252152152152052052¢520
2360170252051951951551951€518518518518517517517517517516£16516516516516515515515
236017035155155145945185148513513€1351251251251251251151161151151051051051051C5CS
236017085095095085085085085085085075075075075065C6 5 (€5C65CEEC5505505504504504503
23601705503503503503503502502502501501501500500500455499US94S9u39498U458U9T4 97497
236017C€E4976SEAS6896495595095UC5U956954 F4UFU4ILLIZUIIUIUIZUI249249143149149CLI0
2360170709089C49089CEB948948948IUBIUBBUBBUBBULEUBBUBTUBTUBTUBTUBTUBEUBEUBEUBELSE
23601708886485885885UB85UBUUBUUBLUANLEUUBULBINBIUBILEINR2LB2UE2UB2UB2UB2UB2482482
23601709882882482082486485483UB2UBZUB2080468048048CHECLHACUACUB0UBOUTBUTBLTBLTELTS
236017 1C8778778770 7687667 6476476 4T6UT64TSUTSUTUUTUUTLUTUEILLTALTELTILTILTILTILNTI
2360171187387287247267264720710718704700 704704704704 EFUEIUESUETIUEIUEIUEIUEIUESUEE

23£01712068860846806846BU68U6TU6TUETUE6UE6UE6466UE6UESLUESLESUESUESU6546UU64062U63
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APPENDIX III

LISTING OF OUTPUT FROM THE
COWEETA HYDROGRAPH ANALYSIS PROGRAM AND
THE SNYDER AND CURLIN HYDROGRAPH ANALYSIS PACKAGE

FOR DECEMBER, 1973, RUN ON WALKER BRANCH WATERSHED
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Section A

Listing of Output

from the Coweeta Hydrograph Analysis Program
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Section B

Listing of Output from the Hydrograph Analysis Program

of the Snyder and Curlin Hydrograph Analysis Package
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73 12 &
0
7
7
0
12
13
12
12
10
"
10
"
a8
St
56
a9
4833 1. 3.
0.280000% 01 -0.1376078 00
0.100000% 00 0.1225718-02
RYDROGRAPHIC ANALYSIS POR STOREH OF QONEAST BRANCH

STORN PRECIPITATION 0.600 IN,
STORA DURATION 9.25 HR,

VOLUNE OF RUNOPP 0.138 1IW.

BASE OF STORAM 96.0
INTAKE BATE PARANETERS
FC ra rz
INITIAL ESTINATE 1.000B-0 1 2.400R 00 2.000% 0O
PINAL VALOE 1.000B-01 2.800E 00 1. 180B-01

SYREANPLON DATA FOR TRIS STORN

ANTECEDENT RECESSION CURVE PARANETERS

A B n
2.560R-01 2.372p-02 t.2a62 00

RBCESSTON CURVE DATA POINTS
1 1 2 3
T 928 960 992

Q 0.256 0.250 0.2a2

TOTAL WRIGHTED RXYCBSS VOLUNE 7.404R-02INCHES



r 7%
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0.240000E 01 -0.295076E 00

0.100000® 00 0.770724% 00

HYDROGRAPHIC ANALYSIS POR STORN OP 130NEAST BRANCH

STORA PRECIPITATION 1.400 IN.
STORN DURATION 2.83 HR.

VOLOAR OP RUNOPY 0.311 1IN,

BASE OF STORM 28.0
INTAKE RATE PARANETERS
rc FA rz
INITIAL ESTINATE 1.000E-0 1 2.400B 00 2.000E 00
PINAL VALOE 1.000E-01 2.400B 00 1.160E 00

STREANFLOW DATA POR THIS STORS

ANTECEDENT RECESSION CURVE PARANETERS

A B n
t.3408-01 1.5082-02 1.0242 00

RECESSIOR CORVE DATA POINTS
I 1 2 3
T 3122 3158 3346

Q 0.134 0.132 0. 120

TOTAL WEIGHTED BXICESS VOLURE 3.062E-O1INCHES

0.280000e 01 -0.4332882 00
0. 1000008 00 -0.220658¢ 00
0.360000E 01 ~0.4332854% 00
0.5000002-01 0.598357E~-01

HYDROGRAPRIC ANALYSIS POR STORM OF 200NEAST BRANCH

STORA PRECIPITATION 1.000 IN.

STORNM DURATION 11,00 HR.
VOLUME OP RONOPP 0.433 1IN,
BASE OF STORM 96.0

INTAKE RATE PARANETERS
rc FA rz
INITIAL ESTINATE 1.000E-01 2.400B 0O 2.000E 00

PINAL YALOE 5.000B-02 3.600E 00 6.387E-02
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STREARPLO# DATA POR THIS STORN

ANTECEDENT RECESSION CURVE PARAMNETERS

A 8 ]
2.320e-01% 3.0648-02 6.397R-01

RECESSION CORYE DATA POINTS
I 1 2 3
T su46 Sa78 5532

Q 0.232 0.225 0.219

TOTAL VRIGHTED EXC®SS VOLUNE 4.596E-01INCHES

0.280000F 01 -0.332308E 01
0.1000002 00 -0.911407R 00
0.360000E 01 -0.3725532 01
0.5000008-01 -0.407839E-01
0.580000® 01 ~0.2528328 01
0.2500008-01 0.460023% 00

HYDROGRAPHIC ANALYSIS POR STORN OF 2ZTONEBAST BRANCH

STORN PRECIPITATION 5.500 IN.
STORN DURATION 101.83 HRE.

VOLOUME OF RUNOPP 4.065 1IN,

BASE OF STORM 38a.0
INTAKE RATE PARANETERS
rc FA rz
INITIAL ESTINATE 1.0008-01 2.4008 00 2.000E 00

PINAL VALUR 2.500E-02 S.8008 00 3.819e-01
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STREANFLOW DATA POR THIS STORN
ANTECEDENT RECESSION CURVE PARARETERS

3.9638—01 2.55:2-02 9.77:2-01
BECESSION CURVE DATA POINTS
I 1 2 3
T 7080 7072 7099

[} 0.396 0.386 0.378

TOTAL WEIGHTED EXCESS VOLUNE 4.066E OO0 INCHES

THE VOLUME OF STORN RUNOFPF APTER THE END OF THE HYDROGRAPH EXCEEDS THE AMOUNT OF BASE FLOW APTER THE

HE STORN HYDROGRAPH BY 0.04816
73 12 4

4797 1. 3.

0.280000E 01 ~0.1999a6 00
0.100000E 00 -0.83249a88-01
0.360000® 01 -0.199946E 00
0.5000008-01 ~0.222493E-01
0.580000E 0% ~0.199946E8 00
0.2500008~01 0.400748 B-01

AYDROGRAPHIC AMNALYSIS POR STORN OF

STORM PRECIPITATION 0.600 IN.

STORM DURATION 8.92 AR.
YOLURE OP RUNOPP 0.200 1IN.
BASE OPF STORM 96.0

QONWEST BRANCH

INTAKE RATE PARAMETERS

rC
INITIAL ESTIAATE t.000E-01
PINAL YALOR 2.500B-02

rFa
2.8008 00

5.400E 00

rz
2.000E 00

4.600E-02
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STREAAPLOW DATA POR THIS STORN

ANTECEDENT RECESSTION CURVE PARAMETERS

A
3.9802-01

B n
1.264B-02 1.0092 00

RECESSTON CURVE DATA POINTS

I 1
T 928
Q 0.398

2 3
960 992

0.333 0.388

TOTAL WEIGHTED BICESS VOLUARE 2,171B-01INCHES

0.2400008 01 -0.270439% 00

0.100000% 00 0.7636a8E 00

HYDROGRAPRIC ANALYSIS POR STORN OF 130NWEST BRANCH

STORN PRECIPITATION 1,400 IN.

STORN DURATION

VOLUME OF ROUNOPP

BASE OF STORNM

INITIAL BSTINATE

PINAL YALOR

2.75 HR.
0.313 1IW.
24.0

INTAKE RATE PARAMETERS
rC FA rZ
1.000E-01 2.400B 00 2.000E 00

1.000E-01 2.4008 00 1.088E 00

STREAMPLOW DATA POR THIS STORA

ANTECEDENT RECESSION CURVE PARAMETER3

A
2.890E-01

B "
1.394E-02 1.393E 00

RECESSION CURVE DATA POINTS

I 1
T 3281
Q 0.2R9

2 3
3US 3377

0.285 0.282

TOTAL WEIGHTED EXCESS VYOLUNE 3.178E~O1INCHES
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0.240000E 01
0.100000F 00
0.360000E 01
0.5000008-01

RYDROGRAPHIC ANALYSIS POR STORN OF

~0.4420132 00
-0.2332108 00
-0.6442013® 00

0.546151E-01

STORM PRECIPITATION 1.000 IN.

STOR® DURATION 10.25 HR.
YOLUNE OP RUNOPP 0.8482 1IN,
BASE OF STORH 96.0

2008 EST BRANCH

INTAKE RATE PARAMETRRS

rc FA
IRITIAL ESTIMATE 1.000E-01 2,400k 00
PINAL VALU® 5.000E-02 3.6008 00

STREANPLOW DATA POR THIS STORNM

ANTECEDENT RECESSION CURVE PARAMETERS

A B
3.560E-01 2.273E-02

RECESSION CURYE DATA POINTS

I 1 2
T 5286 5318
Q 0.356 0.388

TOTAL WEBIGHTED EXCRESS

0.2800002 01
0.100000r 00
0.360000E 01
0.500000®-01%
0.580000E 01
0.2500002-01
0.810000E 01

0.125000%-01

3
5350

0.346

-0.377339% 01
~0.1374498 01
-0.8198202 01
~0.5038038 00
~0.287161E 01
-0.308708R-02
-0.225023e 01

0.258921E 00

L]
3.2618-01

r2
2.000E 00

6.387E-02

VOLUNE 3.643R-01INCHES
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AYDROGRAPHIC ANALYSIS FOR STORM OF 270NVBST BRANCH

STORM PRECIPITATION 5.500 IN.

STORM DURATION 99.83 HR.
VOLUSRE OF RONOPP 4,524 1IN,
BASE OF STORM 384.0

INTAKE RATE PARANETERS

PC FA rz
INITIAL BESTINMATE 1.0002-01 2.400R 00 2.000E 00
PINAL VALUE 1.250E-02 8.100E 00 2.49a2-01

STREARFLOVW DATA FOR THIS STORAM
ANTECEDENT RECESSION COURVE PARAMETERS

A B ]
5.050e-01 1.195p-02 1.009E 00
RECESSION CURVE DATA POINTS
I 1 2 3
T 7028 7060 7092

(4] 0.505 0.499 0.493

TOTAL WEIGHTED EXCESS VYOLUME 4.5162 OQ INCHES

THE VOLOUME OPF STORM RUNOPF APTER THE 48D OF THE HYDROGRAPH EXCEEDS THE ANOUNT OF BASE FLOW APTER THE
HE STORM HYDROGRAPH RY 0.0861
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