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DIGITAL-COMPUTER PROGRAMS FOR ANALYSIS OF GROUND-WATER FLOW

By M. S. Bedinger, J. E. Reed, and J. D. Griffin

INTRODUCTION

The purpose of this report is to describe for hydrologic
application three digital computer programs—GROUND-WATER FLOW,
RIVER-INDUCED FLUCTUATIONS, and EVAPOTRANSPIRATION. The programs
apply digital-computer solutions to previously described mathe-
matical and hydrologic techniques. Before using the programs, the
reader should be familiar with the background references given
under the description of each program.

The GROUND-WATER FLOW program computes the head response in
an aquifer to various boundary conditions. The EVAPOTRANSPIRATION
program computes the steady-state relation between evapotranspira-
tion and depth to water as a function of thickness and layering
of fine-grained material overlying the aquifer. The output from
EVAPOTRANSPIRATION is applicable in some problems as boundary
criteria in the GROUND-WATER FLOW program. The relation between
the EVAPOTRANSPIRATION program and the GROUND-WATER FLOW program

is shown in figure 1.
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Figure 1.—Flow chart showing relation between EVAPOTRANSPIRATION
program and GROUND-WATER FLOW program.




The RIVER-INDUCED FLUCTUATIONS program accepts as input the
unit change in stream stage computed by GROUND-WATER FLOW. Using
the unit response of the aquifer and a hydrograph of the stream,
RIVER-INDUCED FLUCTUATIONS computes the head fluctuations in the
aquifer induced by the changes in river stage (fig. 2).

Each program is compatible for use with the dimensional
units of feet and days. Any set of consistent units could be
used with GROUND-WATER FLOW and EVAPOTRANSPIRATION; however,
program output is written to accommodate feet and days. RIVER-
INDUCED FLUCTUATIONS is written for use with units of feet and

days only.

PROGRAMS
GROUND-WATER FLOW

General Features

The GROUND-WATER FLOW program provides for reading input
data on the properties of the aquifer and boundary conditions at
intersection points (nodes) in a rectangular matrix. The program
computes head response in the aquifer to the specified changes
in boundary conditions. A program listing is given in table 4.
The program permits modeling (1) irregular aquifer confiqu-
rations; (2) nonhomogeneous transmissivity and storage coefficient

of the aquifer; (3) areal variations in thickness and hydraulic
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conductivity of confining beds, streambeds, and lakebeds; and
(4) various boundary conditions, including bed leakage, accre-
tion, evapotranspiration, discharging or recharging wells, and
changes in stream and lake stage.

Accretion to or from the aquifer is modeled as either
dependent upon or independent of the head in the aquifer.
Change in accretion, as a function of the head in the aquifer,
can be used to simulate an increase or decrease in evapotran-
spiration with change in depth to potentiometric surface. Leak-
age across confining beds to the aquifer is modeled as a function
of the head difference across the confining bed. The effects of
streams or lakes having partial hydraulic connection with
aquifers are simulated by modeling the variations in permeability
and thi;kness of streambed or lakebed material. Variations in
stage of streams or lakes and variations in pumping rates of
wells tapping the aquifer are modeled as step changes in head
and recharge-discharge rates of wells, respectively.

The finite-difference matrix is a rectangular array of nodes
superposed on a plan view of the aquifer. Data on properties
of the aquifer and boundaries are specified for each node, the
location of which is designated by the intersection of a row and
a column in the network. According to the convention adopted
for this report, rows are numbered from the top to the bottom;

columns are numbered from left to right. The matrix size for



GROUND-WATER FLOW is specified by the user. The matrix is
limited to 80 columns by format statements of the program; the
number of rows is not limited.

The nodes spacing is designated separately in the x- and
y-directions. Node spacing can be increased (or decreased)
parallel to each coordinate axis to enlarge (or reduce) the
model of the aquifer, depending on the detail desired along each
side. Experience has shown that the grid spacing must not be
increased more than 1.5 times without incurring noticeable
truncation error,

A numerical method, the ADIP (alternating-direction implicit
procedure) method, is used in the GROUND-WATER FLOW program for
solving the finite-difference approximations of the differential
equation for ground-water flow. This method is described in
detail by Peaceman and Rachford (1955). Application of the
method to the solution of ground-water flow problems has been
used also by Pinder and Bredehoeft (1968) and Pinder (1970).

As the name implies, ADIP uses an alternating-direction
procedure in solving the finite-difference equations of ground-
water flow. The GROUND-WATER FLOW program computes the head
change at all nodes in the aquifer at successive specified
increments of time. At each time step the equations are solved

in the matrix by alternately cycling through the matrix by row



and then cycling through the matrix by column. For example,
when cycling through the matrix by rows, an equation is set up
for each point, incorporating three unknown heads in the direc-
tion of the rows and three known heads in the direction of the
columns. When cycling through the matrix by columns, the known
and unknown heads are interchanged from the previous cycle.

The mass-balance residual affords a measure of the accuracy
of the solution of the finite-difference equations. Errors are
introduced by (1) representing the continuous time and space
fields by discrete elements and (2) inaccuracies in the method
of solving the finite-difference equations. The program user
can reduce the errors due to discretization of time and space
by his selection of computation times, node spacing, trans-
missivity, and storage coefficient.

The initial time increment should be small; subsequent

time increments should become progressively larger. The following
computation times have been used with satisfactory results.
.00130 .00200 .00500 .00760 .01080 .01490 .02010 .02650 .03470 .04500
.05800 .07400 .09500 .12100 .15300 .19400 .24600 .31000 .39200 .49500
.62500 .78500 .99500 1.2500 1.5700 1.9800 2.2500 3.1400 4.0000 5.0000
6.2900 7.8900 10.000 12.600 15.800 20.000 25,000 31.500 40.000 50.000
63.000 79.000 100.00 126.00 158.00 200.00 250.00 315.00 400.00 500.00
630.00 790.00 1000.0 1260.0 1580.0 2000.0 2500.0 3150.0 4000.0 5000.0
6300.0 7900.0 10000. 12600. 15800. 20000. 25000. 31500. 40000. 50000.
These times are cumulative times relative to time zero for a given

boundary set. The time increments, At, for each step are computed

within the program from the computation times. Generally,
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discretization error can be reduced by reducing the magnitude

of head change per time increment. This can be effected by
reducing the magnitude of the time increments or the node
spacing. A similar effect could be achieved by reducing the
magnitude of the transmissivity or storage coefficient of the‘
aquifer, But, obviously, transmissivity and storage cannot be
changed without altering the representation of the aquifer. How-
ever, the manner in which nonuniform transmissivity and storage
are mapped can introduce computational error in the program.
That is, abrupt changes in transmissivity and storage may intro-
duce error. From experience, it is recommended that the change
in transmissivity or storage between adjacent points within the
aquifer not exceed 10 percent.

Qutputs from GROUND-WATER FLOW are tabulations of head at
specified points for each computation time, and tabular and map
printouts of head at all points in the array at specified times.
The printout for each computer run contains information on the
transmissivity and storage coefficient of the aquifer, node
spacing, and thickness and hydraulic conductivity of confining
beds, streambed, and lakebed materials. An alphameric contour
is included for each parameter that varies throughout the aquifer,
The mass-balance residual—the cumulative difference between
net inflow and the change in storage—is printed with each head

printout.



In addition, output can be specified as punch cards in the
format for use with the RIVER-INDUCED FLUCTUATIONS program,
which is described elsewhere in this report. Samples of output

from the GROUND-WATER FLOW program are given in figures 3 and 4.

Preparation of Input Data

An outline of the input-data deck is given below. The out-
line is keyed to table 1, which contains information for coding
input data. The components of the input deck are illustrated in

figure 5.

1. PARAMETERS

One card—contains values for each of the following param-
eters that is uniform: Node spacing in x- and y-directions,
number of rows and columns in matrix, transmissivity, and storage
coefficient. Each parameter that is modeled as nonuniform is
coded blank on this card.
2. NODE LEVEL

A group of cards—forms a matrix indicating the status of
each node in the matrix. The following codes are used: 1—inside
the aquifer at a point where the head is not specified, 2—inside
the aquifer at a point where the head is specified (head specifi-

cation may consist of stage on a stream or lake that is in full



NODE LEVEL MAP OF FLOW SYSTEM
EXPLANATION

1 == INSIDE FLOW SYSTEM WITH HEAD NOT SPECIFIED
2 == INSIDE FLOW SYSTEM WITH HEAD SPECIFIED
3 =— DUTSIDE FLOW SYSTEM

333333333333333333333333333333
3111111311111111211212111111113
311111112111112121113111111111213
31111113113122123131222121111113
311111111111131121111311111113
311111211112111233:1121311112111113
3111111131111111111112111111113
31111111111121111121311111111113
311111111213213111121111111311113
3111111111212111211231211311111113
31111111121112111111311211111113
3111111100000 0000003020213211113
311111111111121111111111111113
31111111111111112112121121111113
3111112111311121111111111111113
3111111111111111211112111211111113
31111120381%1111211121121111111113
31111111111111111111111211111113
322222222222222222222222222223
333333333333333333333333333333

TRANSMISSIVITY -- 5000.0

COEFFICIENT OF STORAGE -- 0.020000

INITIAL ELEVATION OF POTENTIOMETRIC SURFACE -- 0.
NUMBER OF ROWS == 20 NUMBER OF COLUMNS — 30
NODE SPACING -- 500.0FEET

FIGURE 3, SHEET I OF 3.—SAMPLE OUTPUT
FROM GROUND-WATER FLOW PROGRAM.
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NUMBER OF BOUNDARY SETS -- 1

BOUNDARY SET DURATION

1 100,00
BOUNDARY CONDITIONS FOR SET 1
NUMBER OF WITHDRAWAL RATES -- 1

WITHDRAWAL RATE, CUBIC FEET PER DAY
ROW COL ROW COL ROW COL ROW COL
10 15

-—

NUMBER OF STREAM STAGES -- 1

STREAM STAGE -- 0.000000
ROW COL ROW COL ROW COL ROW COL
19 2 19 3 19 4 19 5
19 6 19 7 19 8 19 9
19 10 19 11 19 12 19 13
19 14 19 15 19 16 19 17
19 18 19 19 19 20 19 21
19 22 19 23 19 24 19 25
19 26 19 27 19 28 19 29

FIGURE 3, SHEET 2 OF 3,—SAMPLE OUTPUT
FROM GROUND-WATER FLOW PROGRAM,

11
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MAP OF HEAD DISTRIBUTION IN AQUIFER
TIME -=- 1.00
$§ == FULLY PENETRATING STREAM OR LAKE

= -= PARTIALLY PENETRATING STREAM DR LAKE

® == PUMPING WELL

CUMULATIVE MASS BALANCE RESIDUAL, PERCENT OF TOTAL FLUX -- -0,108E-01

SYMBOL HEAD,IN FEET
A =1,24~ -1.18
] -1.,18- -1.11
c -1l.11- =105
D -1 .05"' =099
E —0099- -0,93
F -0.93- -0,87
G -0.87~ -0.80
H -0.80~- =0 T4
1 =0s TH~ =0, 68
J ~0.68- ~0.62
K -0. 62- ‘0. 56
L 056~ -0.50
M -0.50- "0."3
N -0.‘03- -0037
0 -Oo 37— =06 31
P -0¢31- ""0025
Q =0, 25~ ~06 19
R -0o 19" -0.12
S -0.12- -0.06
T "0.06" 0.00
U 0.00

123456789012345678901234567890
2UUUUUULUUUTTTTTT TUUUUULUUUUUU2
3YUULULLLUTTTTTTTT TUUUUUUUULU3
4UUUUUUUUTTTTTTTTITTTUULUUUUUUS
SUUUUUUUTTTTITTTTTTTTUUUUUUUUS
SUUUULBUTTTTTTTTITTITTTTTUUUUUUUG
TUUUUUTTTITTTTITTTTTITTITTTUUUULLUT
BUUUUUTTTTTTTTISTTTTTTTTUULUUUS
JUUUUTTTTTTTTRORTTTTTTTTUUULUYS
QUUUUTTTTTTTSO*0STYTTTTTULULUO
IVUUUTTTTTTTTRORTTTTTTTTUUULUL
2UVBUUTTTTTITTITSTTTTTITTTULUULUZ
FUUUBUBUTTTITTTTITTTTTITTTTTUULUULUSZ
SUUUBUUUTTTTTTTTTTITTTTTUUUUUUUS
SUUDUUUUTTTTTTTTTTTTTUULUULUUS
SUUVUUUUUTTTTITTTTTTTULUUUUUUUG
TJUUUUUBUUUUTTTTTTTTTUUUULUUULUUT
BUUUUUULULUUTTITTTTTUULUULLLUULUS
983555853555 5359853558858888389
123456789012345678901234567890

FIGURE 3, SHEET 3 OF 3,—SAMPLE OUTPUT FROM GROUND—WATER FLOW PROGRAM.
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NODE LEVEL MAP OF FLOW SYSTEM

EXPLANATION
1 == INSIDE FLOW SYSTEM WITH HEAD NOT SPECIFIED
2 == INSIDE FLOW SYSTEM WITH HEAD SPECIFIED

3 —— QUTSIDE FLOW SYSTEM

333533333332333333333333337333333
333331111112222211111111333333
333111112221111111111111113333
331111121111111111111111111133
311111211111111111111111111133
311112111111112111121121111111133
3111211111113111111112111111133
31112111111111111111111121111133
3111121111111131111111111111133
331111211111111111111111111133
331111121111111111111111111133
333111121111111111111111111133
333111121111111111111111111133
3311112111111111321132111111333
311112111111111111111111111333
3111211111111111311111111113333
312211111111111111111111113333
3211111111211111111111111133333
321111111111111111111111333333
333323333333333333333333333333

FIGURE 4, SHEET | OF 7.—.SAMPLE OUTPUT
FROM GROUND—-WATER FLOW PROGRAM,
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123456789012345678901234567890
2%%**BBBBBBCCCCCDDDDDDDD**% %% %2
3*%BBBBBBBBBCCCCDODDDDDDDOD* %% 3
4*BBBBBBBBBBCCCCDDDDDDDDDDDD*4
S5BBBBAAABBBBBCCCCDDDDDDDDDDD*5
6BBAAAAABBBBBBCCCCDDDDDDDDDD*6
TAAAAAAABBBBBBBCCCODDDDDDDDD*7
BAAAAAAAABBBBBBBBCCDDDDODDDDD*8
9AAAAAAAAABBBBBBBBCDDDDDDDDD*9
O*AAAAAAAABEEEBBBBCDDDDDDDDD*0
1*AAAAAAAAEAAAEBBBCDDDDDDDDD*1
2%%AAAAAAAAAAAAEBBCDDDDDDDDD%2
3%%AAAAAAAAAAAEBBCCDDDDDDDDD=3
4*AAAAAAAAAEEEBBBCCDDDDDDDD**4
SAAAAAAAAABBBBBBCCCDDDDDDDD**5
6AAAAAAAABBBBCCCCCCCDDDDDD**%6
TAAAAAAABBBBCCCCCCCCCDDODD®%%7
BAAAAAABBBBCCCCCCCCCDDDDD**%%8
9AAAAABBBBCCCCCCCCDDDDDD**%x%%9
023456789012345678901234567890

TRANSMISSIVITY MAP OF AQUIFER

EXPLANATION

SYMBOL TRANSMISSIVITY
i 0.0
5 0.0
6 0.0
7 0.0
8 O.o
9 0.0
0 0.0
* 0.0
A 3500.,0
B 3000.0
G 2000.0
D 100.0
£ 50.0
1 0.0
2 0.0
3 0.0

FIGURE 4, SHEET 2 OF 7.—SAMPLE OUTPUT
FROM GROUND—WATER FLOW PROGRAM,
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123456789012345678901234567890
2* WA WA WA W AW AAAAAA A%k ka2
3xENHHWAWWH N WAAAAAAAAAARR%]
LEWHWWWHWWWHWHWWAAAAAAAAAAAARS
SHAWWHHH W WWHWWHWWAAAAAAAAAAAXS
OWWHHHWHWHH W WHWWWAAAAAALAAAXG
THHWWWWHHW W WA W WAAAAAAARAART
BHWWWWWWWH W WHWWRHWWAAAAAAAAARS
THHHWARH AW H W WHAAAAAAAAAXS
O*FWWHWWHHWWAAAWWWWWAAAAAAAAA®D
1WA W W AWWHAWHWWAAAAAAAAAX]
2EWHWHH AW W WA AWWWAAALAAAAAR?
3EHANWWNANAN AW AWWHWAAAAAAAAARS
4GEWWHHWHHRRHAAAWWWWWARAAAAAARRS
SHERWHWHWAW AN HAAAAAAAARXS
SHHWHWWHWWWHWWWHWWHWAAAAAAR SRR S
THHHWH R A AR WA WA AAAA AR R % T
BHWHWHWHWA N WH AW WW W AAAAARERRS
THWHHAHA W W WA AW WAAAAA AR k&
023456789012345678901234567890

COEFFICIENT OF STORAGE MAP 0OF AQUIFER

SYMBOL COEFFICIENT OF STORAGE
0.00200000
019999990
0.00000000
0,00000000
0., 00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.,00000000
0.00000000

tove~NooVpUN~I D

FIGURE 4, SHEET 3 OF 7..SAMPLE OUTPUT
FROM GROUND—WATER FLOW PROGRAM,

15



123456789012345678901234567890

2% Ak 3 I3 Ty,
3R xk%3
&% w4
5 x5
& %6
7 ®7
8 ®8
9 ®9
0% GGG *0
1% G G ®]
2%% G %*2
el F %3
4% FFF A
5 *%5
) %6
7 wux7
8 E2 31 Y]
9 RERRRQ
023456789012345678901234567890

MAP OF CONDUCTIVITY OF STREAM AND LAKE BED MATERIAL

SYMBOL HYDRAULIC CONDUCTIVITY
0.010000
0.001000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.,000000

®HOOBYr VP WN =T O™

FIGURE 4, SHEET 4 OF 7.—SAMPLE OUTPUT
FROM GROUND—-WATER FLOW PROGRAM.,
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123456789012345678901234567890

2% KK vk 2
FEk k%3
% L2
5 *5
6 *6
1 x7
8 *8
9 *9
0% TJ4 %0
1* I K L |
2% % L %2
3uk K *3
4% JJK ¥4
> *%5
[ P22 X0
7 kKT
8 3T 1Y)
9 RkkkkQ
023456789012345678901234567890

MAP OF THICKNESS OF STREAM AND

SYMBOL THICKNESS
I 10.
J 15.
K 20,
L 25.
1 0.
2 0.
3 0.
b 0.
5 0.
6 0.
7 0.
8 0.
9 0.
0 0.
* 0.

0.

LAKE BED MATERIAL

FIGURE 4, SHEET 5 OF 7,—SAMPLE OUTPUT
FROM GROUND—WATER FLOW PROGRAM.,
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123456789012345678901234567890

2% %Kk NNNNPP PP %%k 2
%% MNNNNNPPPPPP k%3
4% MMNNNNNPPPPPPPP%R4
5 MMMNNNNNPPPPPPP%S
6 MMMMMNNNNPPPPPPP% 6
¥ MMMMMNNNNPPPPPPP%T
] MMMMMMMNNNPPPPPPP% 8
9 MMMMMMMMNNNPPPPPPP*9
0* M MMMMNNNPPPPPPP%0
1* M MMMNNNPPPPPPP*]
2%% MMNNNPPPPPPP%2
E L MMMNNNPPPPPPP%3
4% M MMMMNNNP PPPPP %% 4
5 MMMMMMMMNNNPPPPPP%%5
6 MMMMMMMMNNNNPP P P®%x% 6
7 MMMMMMMMMNNNNNPP P&k 7
8 MMMMMMMMMMMNNNNP P&k 8
9 MMMMMMMMMMMMNNNNN%® %% %9
023456789012345678901234567890

MAP OF VERTICAL CONDUCTIVITY OF AQUITARD

SYMBOL HYDRAULIC CONDUCTIVITY
M 0.010000
0.001000
0.001000
0.000000
0. 000000
0.000000
0. 000000
0.000000
0.000000
0.000000
0.000000
0.000000
0. 000000
0.000000
0. 000000

$FOQOD®DIFTR P WN =T Z

FIGURE 4, SHEET 6 OF 7.-SAMPLE OUTPUT
FROM GROUND—WATER FLOW PROGRAM,
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123456789012345678901234567890

2%%%% RSTTTTITTeenenp
e RRSTTTTTTTT T#ex3
L% RRRSTTTTTTITTITT T4
5 RRRSTTTTTITTITTITT=S
6 RRRRSTTTTTTITTTITT®G
T RRSSTTTTTYITTTTITT=T
8 RRRRSSTTTTTITITTTIT T8
] RRARRRRSSTTTTTTTTTT®9
o= R RRSSSSTTTTTTTT=0
1* R RRSSSSTTTTTTT=1
2%x% RRSSSTTTTTTIT2
3E RRRSSSTTTTTTT=3
4% R RRRSSSSSTTTTT%=4
s RRRRRRSSSSSSTTTTT2eS
[} RRRRRSSSSSSTTTTTTe=%6
. RRRRRRRSSSSSSSTTTeax7
8 RRARRRRRRRSSSSSSSTeenxg
9 RRRRRRRARRRSSSSSSeexaeg
023456789012345678901234567890

MAP OF THICKNESS OF AQUITARD

SYMBOL THICKNESS
10.
20.
30.
0.
0.
0.
0.
0.
0'
0.
0.
0.
0.
0.
0.

OO~V psWpg= <D

INITIAL ELEVATION OF POTENTIOMETRIC SURFACE -- 0.
NUMBER OF ROWS == 20 NUMBER OF COLUMNS -- 30
NODE SPACING =-- 1000.0FEET
IN THE AREA TO THE LEFT OF COLUMN 1 AND TO THE RIGHT OF 25 THE NODE SPACING IS 5000.0 FEET

IN THE AREA ABOVE ROW 1 AND BELOW ROW 20 THE NODE SPACING IS 1000.0 FEET

FIGURE 4, SHEET 7 OF 7,—SAMPLE OUTPUT FROM GROUND—WATER FLOW PROGRAM.



Table 1.—Input data for GROUND-WATER FLOW program

Number of

Program

Outline reference cards Columns| Format varTabla Input item Remarks
1. Parameters 1 card 1-10 [F10.1 | XM Node spacing (ft) in X-direction.|Code only those param-
eters that are
11-20 |F10.1 | YM Node spacing (ft) in Y-direction.| uniform.
24-25 |12 M Number of rows.
28-30 I3 N Number of columns.
31-40 {F10.1 | TM Transmissivity (ft2/day).
41-50 |F10,1 | SM Storage coefficient (dimension-
less),
2. Node level M cards 1-N NI IV(M,N) Node level indicating the condi- [First and last rows and
tion of each node in the first and last
network: columns must be
IV=1, point in aquifer, head coded 3.
not specified.

IV=2, point in aquifer,
head specified.

IV=3, point outside aquifer,

3. Nonuniform node | 1 card 1-2 12 [ XMIN Column number, Omit if X and Y are

spacing uni form,
3-4 12 [ XMAX Column number,
5-14 F10.1 | XINF Node spacing from colum 1 to
IXMIN and column IXMAX to N,
15-24 [F10.1 | X Noede spacing (ft) from column
IXMIN to TXMAX.
25-27 113 IYMIN Row number,
28-30 |I3 TYMAX Row number,
31-40 [F10.1 | YINF Hode spacing (ft) from row 1 to
IYMIN and row IYMAX to M.
41-50 [F10.1 | Y Node spacing (ft) from row IYMIN
to IYMAX.
4. Optional param- | 1 card 1 1 IPS Data-level indicators for PS (hy-
eters draulic conductivity of stream-
2 n 1SAM bed material) and SAM (thick-
ness of streambed material),
respectively:
1=Parameter uniform,
2=Parameter varies.
3=Parameter not modeled.
3 n 1P2 Data-level indicators for P2ZM
and AMM, respectively:
4 11 1AM 1=Parameter uniform.
2=Parameter varies,
J=Parameter not modeled,
5-12  |EB.1 | PSM Hydraulic conductivity (ft/day) | Code value of param
of streambed material. eters that are
f
13-20 |E8.1 | SAmM Thickness (ft) of streambed ‘i‘ﬂic:m:"ﬁhghlu i
material, :
21-28 |E8.1 i) Hydraulic conductivity (ft/day)
of aquitard normal to plane
of aquifer.
29-36 |E8.1 A4 Thickness (ft) of aquitard,

20




Table 1.—Input data for GROUND-WATER FLOW program--Continued

; Number of Program ;
Outline reference cands Columns [Format varTatTe Input item Remarks
5, Nonhomo-|5.1 1 card 1-2 12 NS Number of symbols used. This sequence of cards
gene- |through is repeated for each
ous 5.6 1 to8 1 Al AT(AIT,1) Alphameric symbol, AT(AIT,1), parameter modeled as
param- cards and corresponding parameter nonhomogeneous. The
eters 2-9 £8.1 | AT(AIT,2) value, AT(AIT,2). first card in each
sequence specifies the
10 A AT(AIT,Y) number of symbols
used, following are
11-18 | E8.1 AT(AIT,2) 1-8 cards, as needed,
indicating the alpha-
19 Al AT(AIT,1) meric representation
of the mapped param-
20-27 | EB.1 | AT(AIT,2) eter values, following
these are M cards (1
28 Al AT(AIT,1) card for each row),
each containing N
29-36 | EB.1 | AT(AIT,2) alphameric symbols (1
symbol for each col-
37 Al AT(AIT,1) umn). Sets used are
stacked in the follow-
38-45 | EB.1 | AT(AIT,2) ing order:
1. Transmissivitv
a6 Al AT(AIT,T) (ft2/day).
2. Storage (dimension-
47-54 | E8.1 | AT(AIT,2) less).
3. Conductivity (ft/
55 Al AT(AIT,1) day) of stream-
bed.
56-63 | E8.1 | AT(AIT,2) 4. Thickness (ft) of
streambed.
64 Al AT(AIT,1) 5. Conductivity (ft/
day) of confining
65-72 | EB.1 | AT(AIT,2) bed.
6. Thickness (ft) of
M cards 1-N NIT CARD (KIX), | CARD is the symbol representing confining bed.
KIX=1,N the value of a nonhomogeneous
parameter.
6. OBSERVATION NODES | 1 card 1-4 212 [F(I),JF(1) | Row and column, respectively, This card is coded blank
of point for which head will if printout or punch-
5-8 212 1F(1),JE(1) be printed and (or) punched out is not required
for each computation time, The punch cards con-
9-12 212 TF(1),JF(1) tain the head and
time. These cards
13-16 | 212 IF(1),JF(I) are input for the
RIVER-INDUCED
17-20 | 212 1F(1),JF(1) FLUCTUATIONS program.
21-24 | 212 IF(I),JF(1)
25-28 | 212 | IF(1),JF(1)
29-32 | 212 IF(1),JF(I)
33-36 | 212 IF(I),JF(I)
37-40 | 212 | IF(1),JF(1)
41-44 | 212 [F(I),JF(1)
45-48 | 212 IF(1),dF(1)
49-52 | 212 | TF(1),JF(1)
53-56 | 212 | IF(L),JF(1)
57-60 | 212 IF(1),JdF(I)
61-64 | 212 IF(I),JdF(I)
65-68 | 212 IF(I),JF(I)
69-72 | 212 IF(I),JF(1)
73-76 | 212 IF(I),JF(1)
77-80 | 212 IF(I),dF(I)
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Table 1.—Input data for GROUND-WATER FLOW program--Continued

: Number of Program
Qutline reference Enids Columns {Format Viriabls Input item Remarks
7. COMPUTATION 7 cards 1-8 E8.3 | TTIME(K) Times (days) for which head
TIMES computations are made.
9-16 EB.3 | TTIME(K)
17-24 | E8.3 | TTIME(K)
25-32 | EB.3 | TTIME(K)
33-40 | £8.3 | TTIME(K)
41-48 | E8.3 | TTIME(K)
49-56 | E8,3 | TTIME(K)
57-64 | EB.3 | TTIME(K)
65-72 | E8,3 | TTIME(K)
73-80 | EB8.3 | TTIME(K)
1 card 1-8 EB.3 | CTIME(KC) Times (days) for which all head
values in the network will be

9-16 E8,3 | CTIME(KC) printed.
17-24 | EB.3 | CTIME(KC)
25-32 | EB.3 | CTIME(KC)
33-40 | EB.3 | CTIME(KC)
41-48 | E8.3 | CTIME(KC)
49-56 | E8,3 | CTIME(KC)
57-64 | E8.3 | CTIME(KC)
65-72 | £8.3 | CTIME(KC)
73-80 | E8.3 | CTIME(KC)

8, OUTPUT CODES 1 card 1 Ii 1PCO(1) Code for printout of head at Code as
designated nodes for each 1 to
computation time, ocbtain

the in-
2 11 IPCO(2) Code for punching head for dicated
RIVER-INDUCED FLUCTUATIONS output,
program,
3 In 1PCO(3) Code for printout of map in sym-{Times for tab-
bolic form of head distribu- ular or map
tion at each time specified. printout of
. head is
4 I IPCO(4) Code for table printout of heads| specified in
for each time specified. card 8 of
COMPUTATION
TIMES.
5 n IPCO(5) Code for printout of base flow
to fully penetrating streams.
9. BOUNDARY| 9.1 1 card 1-3 13 NQSET Number of boundary condition
CONDI - steps, can be from 1 to 12.
TIONS
9.2 1 card 1-6 F6.1 | QPER{1) Duration (days) of each boundary
step.
7-12 F6.1 | QPER{2)
13-18 | F6.1 | QPER(3)
16-24 | F6.1 | QPER(4)
25-30 | F6.1 | QPER(S)
31-36 | F6.1 | QPER(6)
37-42 | F6.1 | QPER(7)
43-48 | F6.1 | QPER(8)
49-54 | F6.1 | QPER(9)
55-60 | F6.1 | QPER(1D)
61-66 | F6.1 | QPER(11)
67-72 | F6.1 | QPER(12)




Table 1.—Input data for GROUND-WATER FLOW program--Continued
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Outline reference Nur;l;i;sof Columns | Format t;i?;ﬂe Input item Remarks
9. BOUND-{9.3
ARY 9.3.1| 1 card 1 11 IAC Codes for model treatment of ac- These
CONDI- cretion (IAC) and evapotran- cards
TIONS— 2 11 [ET spiration (IET): are
Con, 1=Parameter uniform, re-
2=Parameter varies. peated
3=Parameter not modeled. for
each
3-10 E8.1 | ACCON Accretion (ft/day). Code ACCON | Code values of bound-
positive for recharge; nega- parameters ary
tive for discharge. that are uni- set.
: : form through-
11-18 | E8,1 | ETCON Evapotranspiration (ft/day/ft). out the
Code ETCON positive. Evapo- aqui fer,
transpiration must be computed
with reference to an initial
head elevation of zero.
9.3.2] 1 card 1-2 12 NS Number of symbols used. This sequence of
cards is used
9.3.3| 8 cards 1 Al AT(AIT,1) Alphameric symbol, AT(AIT,1), for ACCON and
and corresponding parameter ETCON if model-
2-9 E8.1 | AT(AIT,2) value AT(AIT,2). ed as norhomog-
eneous. The
10 Al AT(AIT,1) Firet card i
11-1 1| AT(AIT,2 each sequence
B‘ &8 L specifies the
19 Al AT(AIT,1) mumber of sym-
bols used
20-27 | EB.1 | AT(AIT,2) YoTlowing uxe
1-8 cards, as
28 Al AT(AIT,1) nesded, indi
29-36 | EB.1 | AT(AIT,2) cating the
alphameric
37 Al AT(AIT,1) characters rep-
resenting
38-45 | EB.1 | AT(AIT,2) mapped-paramete r
46 Al AT(AIT,1) values. Follow-
ing are M cards
47-54 | E8.1 | AT(AIT,2) (one card for
55 Al | AT(AIT,T) EAEh vl mach
containing N
56-63 | EB.1 | AT(AIT,2) alphameric sym-
bol mbol
64 Al AT(AIT,1) forse(agge i
65-72 | EB.1 | AT(AIT,2) colum).
9.3.4| M cards 1-N NI CARD (KIX), | CARD is the symbol representing
KIX=1,N the value of a nonhomogeneous
parameter, i.e., ACCON or
ETCON.
9.419.4,1{ 1 card 1-3 13 NQ Number of withdrawal rates. Use blank card if
no withdrawal,
9.4.2| 1 card 1-10 £10.3] Qu Withdrawal (ft3/day). Code rate| These cards are
positive for discharge; nega- repeated for
tive for recharge. each withdrawal
rate, Omit if
1 card 1-2 I2 IQUN Number of withdrawal nodes. no withdrawal.
Number of | 1-4 212 1JQ(1,1), Row [JQ(I,1) and column 1JQ(I,2)
cards IJQ(‘I,Z) for which withdrawal rate
deter- ["og |21z | 1aa(1,n), applies.
s 190(1,2)
by QUN
9-12 212 13Q(1,1),
190(1,2)
13-16 | 212 139(1,1),
1JQ(1,2)
17-20 | 212 | 19Q(1,1),
1JQ(1,2)
21-24 | 212 19Q(1,1),
130(1,2)
25-28 | 212 139(1,1),
1JQ(1,2)
29-32 | 212 10Q(1,1),
1JQ(1,2)




Table 1.—Imput data for GROUND-WATER FLOW program--Continued

Outline reference ch";:i;sof Columns |Format 5:3?:3% Input item Remarks
. BOUND- |9.4-
ARY Con.|9.4.2 33-36 212 1J0(1,1),
CONDI - Con. 1J0(1,2)
TIONS--
37-40 212 130(1,1),
Con, 1J9(1,2)
41-44 212 1Jg(1,1),
1J5(1,2)
45-48 | 212 | 190(1,1),
130(1,2)
49-52 | 212 | 1JQ(I,1),
1Js(1,2)
53-56 212 [J0(1,1),
1Jq(1,2)
57-60 212 139(1,1),
1JQ(1,2)
61-b4 12 13q(1,71),
1JQ(I1,2)
6b-b8 214 LT, 1),
1J0(1,2)
89-72 212 IJQ(IE1)')
1J0(1,2
T76 |22 13Q(1,1),
. 1J9(1,2)
(7780|212 (L, 1),
1J0(1,2)
9.5 19.5.1]1 card 1-3 13 NSTGE Number of river-stage values. Use blank
card if no
5 used
9,5,2{1 card 1-5 F5.0 | XSTAGE River stage (ft),
1 card 1-2 12 IXSTH Number of stage nodes. These cards
Nusber of |1-4 212 198(1,1}, Row, 1JS(I,1), and column, :;efzipeat-
:ﬁn::* 195(1,2) 1J5(1,2), for which river each river
by XSTN, |5-8 212 135(1,1), stage applies. stage.
105(1,2) Omit {f
91z |21z | 1B, o9 onie
195(1,2) e,
13-16 |212 10s(1,1),

T7-230 212 [ T3s(1,1),

T xaé ?.5 :

7528 212 xaé%?f%f%l“
ViR I ) IJS(II15,
33-36 (212 1J5(1,1),
A NRER(NE
T3 217 1550
T8 (217 [ 155(1,10,

1J5(1,2
49-52 1 Z[¢ 195(1,1),

145(1,2)
TYh6 (217 T35(1,10,
1Js(1,2)
LY/ B ) AN O O S SR B P
1J5(1,2)
5168 1717 T35(1,17,
1J5(1,2)
T568 | 212 T35(1,17,
1J5(1,2)
=77 2T T Ias (L),
135(1,2)
7375|217 IJS(1E1),}
1Js5(1,2
e B TIS(T,77,
135(1,2)
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connection with the aquifer), and 3—outside the aquifer. Each
row in the matrix is coded on one card, using one column for
each node in the row. Node level is coded in consecutive columns,
beginning in the first coliumn. A1l nodes on the perimeter of
the matrix are coded 3. A printout of the node-level array is
included in each problem output (figs. 3 and 4).
3. NONUNIFORM NODE SPACING

One card—card is omitted if the node spacing in both the
x- and y-directions is uniform. If the node spacing varies in
either the x- or y-direction, this card contains the data on node
spacings in the aquifer. The format for coding these values is
shown in table 1.
4, OPTIONAL PARAMETERS

One card—contains indices for hydraulic conductivities and
thicknesses of the aquitard and the streambed and lakebed materials.
The modeling of these parameters is optional. The indices indi-
cate whether or not each parameter is modeled, and if so, whether
the parameter is uniform or nonuniform throughout its occurrence.
The values of these parameters, if modeled and if uniform through-
out the aquifer, are coded on the same card with the indices.
5, NONHOMOGENEOUS PARAMETERS

This part of the deck consists of from zero to six sequences
of cards—one sequence of cards for each parameter modeled as non-

homogeneous. The parameters coded here are transmissivity (symbols),
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storage coefficient, hydraulic conductivity and thickness of
streambed and lakebed material, and hydraulic conductivity and
thickness of confining beds. The first card in each sequence
specifies the number of symbols used, following are one to eight
cards containing the set of mapped values of the parameter and a
corresponding set of single alphameric symbols by which the values
are mapped. As many as 64 alphameric symbols are chosen from the
64 characters available in the IBM 360-65 system. The symbols
in each row in the array are coded on a card, using one card for
each row in arrays containing as many as 80 nodes. A map of each
nonhomogeneous parameter is included in each problem output.
6. OBSERVATION NODES

One card——designates zero to 20 nodes at which head will be
printed and (or) punched for each computation time. The punched
cards provide input for the RIVER-INDUCED FLUCTUATIONS program.
This card can be left blank if such printout is not wanted.
7. COMPUTATION TIMES

Eight cards. Cards one through seven contain computdtion
times. Card eight contains times at which all head values in
the aquifer will be printed. The times specified on the eighth
card may be the same as, or different from, the computation
times specified in the first seven cards.
8. OUTPUT CODES

One card—containing codes specifying program output.
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9. BOUNDARY CONDITIONS

This part of the input deck specifies the boundary conditions
by a sequence of cards for each of one or more step changes in
boundary conditions. Boundary conditions that can be changed
as step functions are the rate and distribution of pumping, stage
on lakes and streams, change in evapotranspiration with change in
head, and accretion to the aquifer. Modeling of each of these
boundary conditions is optional,

9.1 One card=—indicates the number of step changes in

boundary conditions.

9.2 One card—specifies the duration of each boundary step.

9.3 Accretion and evapotranspiration,

9.3.1 One card—specifies by an index whether each
parameter is modeled; if the parameter is
modeled this card specifies by an index whether
the parameters are uniform or nonuniform. If
the parameter is uniform, the value of the
parameter is coded on this card.

9.3.2 One card—specifies number of symbols used.

9.3.3 Eight cards—specifies each parameter value mapped
by a single alphameric character. The first eight
cards consist of the mapped values of the param-
eters and the corresponding alphameric character.

Omit if parameters are uniform or are not modeled.
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9.3.4 A set of cards—One card for each row containing
alphameric symbols representing the parameter
values at each node. Omit if parameters are

uniform or are not modeled.

9.4 Ground-water withdrawal

9.4.1 One card—containing the number of withdrawal
rates in the step.

9.4.2 One set of cards is prepared for each withdrawal
rate. If there is no withdrawal, these cards are
omitted. The first card of each set specifies
the rate; the second card specifies the number
of withdrawal nodes; the following cards specify
locations for the withdrawal rate. The number of
location cards is determined by the number of
withdrawal nodes.

9.5 River and lake stages

9.5.1 One card—containing the number of distinct stream
and lake stages in the step.

9.5.2 One set of cards is prepared for each stage value.
[f there are no specified stages, these cards are
omitted. The first card specifies the stage; phe
second contains the number of nodes at which the
stage is specified; the following cards specify the
locations for the stage. The number of cards is

determined by the number of stage nodes.
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RIVER-INDUCED FLUCTUATIONS

General Features

The RIVER-INDUCED FLUCTUATIONS program computes the river-
induced changes in ground-water head in response to changes in
river stage. The method of computation is based on a paper by
Bedinger and Reed (1964). The program computes changes in
ground-water level from daily river-stage readings. The change
in head in the aquifer for each day is computed as the net response
of the aquifer to all antecedent changes in river stage. The unit
response of the aquifer is the change in head with time at a given
point in the aquifer induced by a 1-foot change in stage along the
stream boundary. The unit response is entered into the program
as described under item 12 of Preparation of Input Data.

The unit response can be computed by the previous program, GROUND-
WATER FLOW (fig. 2), or can be compiled from tables of the drain
function compiled by Stallman (Ferris, Knowles, Brown, and Stallman,
1962), or from tables of the complementary-error function (U.S.
Dept. of Commerce, 1954). GROUND-WATER FLOW provides the unit
response of the unique aquifer modeled by GROUND-WATER FLOW. The
drain function provides the response of a semi-infinite homogeneous

aquifer bounded by a straight stream.
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Five time scales are available for the printout, ranging
from daily (1 day per line) to monthly (1 month per line). The
printout includes the computed ground-water fluctuation, the
observed ground-water levels, and the river-stage hydrograph.
According to conventional coding procedure, the datum of
observed water levels will be land surface; the datum of the
river-stage hydrograph will be the zero of the stage. However,
these datums can be shifted by any specified amount to accommo-
date both hydrographs on the same vertical scale. The datum for
the computed ground-water hydrograph is indefinite; only relative
changes are significant. The program computes changes in ground-
water level and adjusts the values so that the average of com-
puted water levels coincides with the average of the observed
water levels.

A listing of this program is given in table 5. Samples of
output from the RIVER-INDUCED FLUCTUATIONS program are given in

figure 6.

Preparation of Input Data

An outline of the input-data deck for RIVER-INDUCED FLUC-
TUATIONS is given below. The outline is keyed to table 2, which
contains information for coding the input data. The input-data

deck is shown diagrammatically in figure 7.
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Table 2.—Input

data for RIVER-INDUCED FLUCTUATIONS program

FE:::‘;:EE a:"":;i;s Columns | Format Program variable Input item Pemarks
1. DATES 1 card 1-5 I5 IMON(]) Beginning month and year, re-

6-10 15 NYR{T) spectively, of hydrograph.

11-15 | 15 IMON(2) Ending month and year, respec-

16-20 | 15 NYR(2) tively, of hydrograph.

2. DATUMS 1 card 1-10 F10.1 RIVDAT Datum for river hydrograph
relative to zero of gage.

11-20 | F10.1 OBSDAT Datum for ground-water hydro-
graph relative to land surface,

3. NUMBER OF 1 card 1-5 15 ICNT Number of daily river stages to
RIVER be read.
STAGES
4. RIVER-STAGE| 3 cards for| 1 n (1) Card tvoe, If applicable, punch
DATA each "6" in column 1 for all cards
mon th for compatibility with other
WRD programs.

2-9 18 (1) Station number,

10-11 12 IYR Last two digits of calendar year

12-13 | 12 [MOND Number of the calendar month.

14 I h Card number; a number, 1 to 3,
indicating for which set of
days the entries in columns
15-80 apply.

15-20 | F6.2 TEMP(J), J=1 to 31| Eleven fields for values of

21-26 | F6-2 daily stage. For card 1,

27-32 | F6-2 there are entries for days 1-

33-38 | F6-2 10 of the month with columns

39-44 | F6-2 75-80 not used. For card 2,

45-50 | F6-2 there are entries for days 11-

51-56 | F6-2 20 of the month with columns

57-62 | F6.2 75-80 not used, For card 3,

63-68 | F6.2 there are entries for the re-

69-74 | F6.2 mainder of the days in the

75-80 | F6.2 month with blank fields for
nonexistent days in the month,
Program will not run properly
if there are days of na river-
stage data.

5. NUMBER OF 1 card 1-4 14 NRUNS Number of hydrographs to be
COMPUTED computed.
HYDRO-
GRAPHS
6. SCALES 1 card 1-25 5F5.0 HSCAL(I),I=1 to 5 | Feet-of-water scale. This sequence is
repeated for
multiple hydro-
26-50 | 5F5.0 VSCAL(I),I=1 to 5 | Time scale. graphs.
7. IDENTIFI- 1 card 1-80 20A4 IC1 to IC20 Yleading for hydrograph.
CATION
8. NUMBER OF 1 card 1-5 15 NICNT Number of ground-water levels
GROUND- to be read.
WATER
LEVELS
9. GROUND- Group of cards containing ground-water levels, coded by instructions given in
WATER Lang and Leonard (1967).
LEVELS
10. NUMBER OF | 1 card 1-2 I2 KLIMIT Number of unit-response cards to
UNIT- be read.
RESPONSE
CARDS
11, UNIT KLIMIT 1-10 F10.8 DUHF(I),I=1 to Head change, DUHF, in aquifer
RESPONSE cards KLIMIT at time, TIM, in response to a
unit change in stream stage.
11-20 | F10.5 TIM(I),I=1 to
KLIMIT

1 Not read in program.
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/ 1. UNIT RESPONSE

/ 10. NUMBER OF UNIT-RESPONSE CARDS

L, THIS SEQUENCE

//f S S, /S REPEATED
i?. GROUND-WATER LEVELS l FOR MULTIPLE

/ 8 NUMBER OF GROUND-WATER LEVELS HYDROGRAFPHS

/ 7. IDENTIFICATION

/ 6. SCALES

. / 5. NUMBER OF COMPUTED HYDROGRAPHS

/ 3. NUMBER OF RIVER STAGES

/ 2 DATUMS

/ /. DATES

Figure 7.--Input-data deck for RIVER-INDUCED FLUCTUATIONS program.
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1. DATES

One card—specifying by months and year the beginning and
ending date of the hydrograph. The hydrograph will begin on or
after the beginning date, depending on whether the antecedent
effect of changes in river stage has been satisfied. If an
ending date is not specified, the hydrograph will be computed
to the ending date of the river-stage data.
2. DATUMS

One card—specifying datums for the river stage and ground-
water hydrographs with respect to zero of the gage and land
surface, respectively.
3. NUMBER OF RIVER STAGES

One card—containing the number of consecutive daily river
stages to be read.
4, RIVER-STAGE DATA

A group of cards—containing river-stage data. The stage
record must begin prior to the ground-water record to obtain
computed ground-water levels concurrent with the observed period
of ground-water levels. The duration of antecedent river stage
depends upon the unit response of the aquifer to river-stage
change. (See section 12.)
5. NUMBER OF COMPUTED HYDROGRAPHS

One card—designating the number of hydrographs to be com-

puted. Items 6 through 11 are repeated for multiple hydrographs.
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6. SCALES
One card—specifying five pairs of scales, each pair
consisting of a horizontal (feet of water) scale and a vertical
(time) scale. The program selects a pair of scales based on
the maximum variation in river stage and ground-water level.
Ordinarily, the time scale is selected by the programmer and
the same time scale is paired with each of five different hori-
zontal scales.
7. IDENTIFICATION
One card-—containing heading for hydrograph.
8. NUMBER OF GROUND-WATER LEVELS
One card—designating the number of ground-water levels
to be read.
9, GROUND-WATER LEVELS
A group of cards—containing observed ground-water levels,
10. NUMBER OF UNIT-RESPONSE CARDS
One card—specifying the number of unit-response cards
to be read.
11. UNIT RESPONSE
A group of cards—containing data on response of the aquifer
at a specified point to a unit change in stream stage. This deck

can be punched directly as the output from GROUND-WATER FLOW.
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The duration of the unit response required for computations
depends upon the transmissivity, storage, and distance from the
stream. The program will compile daily coefficients for dis-
tributing daily river-stage changes until the unit response
reaches 0.98. Commonly, an exceedingly long period is required
for the unit response to reach 0.98. Satisfactory results have

been obtained by using a maximum unit response of 0.64.

EVAPOTRANSPIRATION

General Features

EVAPOTRANSPIRATION computes the depth to the potentiometric
surface for several rates of steady flow of water through
unsaturated materials from the water table to the land surface.
Steady evapotranspiration rates are computed through a layered
confining bed from an aquifer as a function of depth to water.
These computations can be used as the input variable ETCON in
the GROUND-WATER FLOW program. The method of computation is
based on a paper by Stallman and Reed (1966). A manual method
of computation and application to electrical analogs is given iﬁ
Bedinger, Reed, and others (1965). A listing of the program
EVAPOTRANSPIRATION is given in table 6.

Figure 8 shows how the tension curve for a given rate of
steady flow is simplified so that only two parameters are nec-

essary to characterize it—the Timiting tension and the tension

39



40 -

;::E
a
<
WS
o
W 20 H
S
e
T
&z
0]
Tension Gradient = At/AL
o
V3]
S 20
= Ts= Limiting Tension
[FS T __________________
o \
" \[*L simplified (£,%) curve
& 204 Actual” Y
2 (£,£) curve
3
=
2 601
[§¥]
F‘
eo T T | T T L
-2 -6 0 +6 +12 +8 +24 +30

DISTANCE, £, IN FEET, ABOVE (+) OR BELOW (-) THE WATER TABLE

Figure 8.-—Diagram showing simplified relation between tension (or pressure)
and distance above or below the water table.
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gradient. Methods for calculating these two parameters are
given in Bedinger, Reed, and others (1965). Input data are
limiting tensions and tension gradients for six velocities and
for as many as 14 types of meterial. The program uses these
data and coded lithologic logs to define the six depths to
potentiometric surface associated with the six velocities. The

largest velocity assigned should be equal to the potential

evapotranspiration for the locality. The least velocity assigned
should be greater than zero but should be less than any rate
deemed significant in the study. The program then computes
chords, change in evapotranspiration rate per foot change in
potentiometric surface (AET/AH), to the evapotranspiration rate
versus depth relationship, beginning with a specified depth below
the average and computing in 2-foot increments to a specified
depth above the average.

Selection of initial values of AET/AH for input in GROUND-
WATER FLOW must be based on an estimate of the change in potentio-
metric surface, Computed values of head change from GROUND-WATER
FLOW are used to estimate successive values of AET/aH until the
AH used in selecting AET/AH is sensibly equal to AH computed by
GROUND-WATER FLOW.

Samples of output from the EVAPOTRANSPIRATION program are

given in figure 9.
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ROW COLUMN
7 11
AVERAGE DEPTH TO WATER 18,00 FEET
TYPE OF MATERIAL THICKNESS
SILTY SAND 2.0
SANDY SILT 5.0
SILTY CLAY 3.0
CLAY=-SILT 10.0
DEPTH 10 WATER ET
19.039688 0.000100
16.,265854 0.000550
15.197010 0.001000
12967006 0.002700
10.558612 0.005500
8.706005 0.,008200
28,000000 0.000100
26 ,000000 0.000100
24 ,000000 0.000100
22 .000000 0.000100
20.000000 0.000100
18,.000000 0.000269
16.000000 0.000662
14.000000 0.001913
12.,000000 0.003824
10.000000 0.006314
8.000000 0.008200
6.000000 0.008200
ROW COLUMN
8 12
AVERAGE DEPTH TO WATER 18.00 FEET
TYPE OF MATERIAL THICKNESS
SILTY SAND 15.0
DEPTH T0 WATER ET
19.097595 0.000100
16.587372 0.000550
15.777225 0.001000
14.540004 0.002700
13.777004 0.005500
13,420012 0.008200
28.000000 0.000100
26.000000 0.000100
24,000000 0.000100
22.000000 0.000100
20.,000000 0.000100
18.000000 0.000297
16,000000 0.000876
14.000000 0.004682
12.000000 0.008200
10.000000 0.008200
R.000000 0.008200
6.000000 0.008200

DELTA ET/DELTA H

0.000017
0.000021
0.000028
0.000042
0.000084
0.0000556
0.000197
0.000411
0.000593
0,000756
0.000793
0.000661

DELTA FT/DFLTA H

0.000020
0.000025
0.000033
0.000049
0.000098
0.000096
0.000290
0.001096
0.001317
0.000988
0.000790
0.000659

FIGURE 9,—SAMPLE OUTPUT FROM EVAPOTRANSPIRATION PROGRAM



Preparation of Input Data

An outline of the input data deck for EVAPOTRANSPIRATION is
given below. The outline is keyed to table 3, which contains
information for coding input data. The input data deck is shown
diagrammatically in figure 10.

1. LIMITING TENSIONS

Fifteen cards—specifying limiting tensions for 1ithologic

classes and velocities.
2. VELOCITIES

One card—specifying six different velocities.
3. TENSION GRADIENTS

Fourteen cards—specifying tension gradients for velocities
in each lithologic class.
4. LITHOLOGY

Three cards—specifying the type of material in each 1itho-
logic class for printout.
5. RANGE

One card—specifying the range of water levels (above and
below the initial water level) for which AET/aH is to be computed.
6. LOCATION, DEPTH TO WATER LEVEL, CODED LITHOLOGY

One or two cards, repeated for each log, specifying location,
depth to water, and Tithology and thickness of each unit of the
aqui tard,

7. TERMINATION

A blank card used to indicate the end of data deck.
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Table 3.—Input data for EVAPOTRANSPIRATION program

rgLfl:l;:ze oﬁugigs Columns | Format Program variable Input item Remarks
To LIMITING |1 card | =mmeooo) oo e 81
TENSTONS Sk {Earss
14 cards|1-4 —eemmmmal ET(1,1,2) Vacant,
5-8 Fa4,1 ET(1,2,2) Array containing limiting ten-
9-12 Fa.1 ER(1,3,2) sions, ET, for each of 14
13-16 F4,1 ET(1,4,2) lithology classes, I, numbered
17-20 F4,1 ET(1,5,2) 2 through 15, at each of 6
21-24 F4.1 ET(1,6,2) velocities, numbered 2 through
25-28 F4.1 ET(1,7,2) 7. One lithology class is
coded per card. Velocities
are ordered from lowest to
highest on each card.
2. VELOCITIES {1 card |1-8 Blank Vacant.
9-16 F8.7 ET(1,2,1) Velocities ordered from least,
17-24 F8.7 ET(1,3,1) ET(1,2,1), to greatest,
25-32 F8.7 ET(1,4,1) ET(1,7,1). The middle sub-
33-40 F8,7 ET(1,5,1) script is the velocity number.
41-48 F8,7 ET{(1,6,1)
49-58 F8.7 ET(1,7,1)
3. TENsION |14 cards|1-8 Blank Vacant.
GRADIENTS 9-16 F8.7 ET{1,2.1) Array containing tension gradi-
17-24 F8.7 ET(1:3:1) ents, ET, for each of 14
25-32 F8.7 ET(1,4,1) lithology classes, I, numbered
33-40 F8.7 ET(I,5,1) 2 through 15, at each of 6
41-48 F8,7 ET(1,6,1) velocities, numbered 2 through
49-56 F8.7 ET(1,7:1} 7. One lithology class is
coded per card. Velocities
are ordered from lowest to
highest on each card.
4. LITHOLOGY |3 cards |1-12 Blank LITH(1),I=1 to 3 Vacant, Code LITH(1), LITH(2),
and LITH(3) blank,
13-24 3A4 LITH(I),I=4 to 6 Class 2 lithology.
25-36 3A4 LITH(1),I=7 to 9 Class 3 lithology,
37-48 3R4 LITH(I),I=10 to 12| Class 4 lithology.
49-60 344 LITH(I)},1=13 to 15| Class 5 Tithology.
61-72 3A4 LITH(I),I=16 to 18] Class 6 lithology.
73-80,1-4] 384 LITH(I),I=19 to 21| Class 7 lithology.
5-16 3A4 LITH(I),1=22 to 24| Class 8 Tithology.
17-28 3A4 LITH(I),I=25 to 27| Class 9 1lithology.
29-40 344 LITH(I),I=28 to 30| Class 10 Tithology.
41-52 | 3a4 LITH(I),I=31 to 33| Class 11 lithology.
53-64 3A4 LITH(I),I=34 to 36| Class 12 lithology.
65-76 3A4 LITH(I),I=37 to 39 | Class 13 1ithology.
77-80,1-8] 3A4 LITH(I),I=40 to 42| Class 14 lithology.
9-20 3A4 LITH(I),I1=43 to 45| Class 15 Tithology.
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Table 3.—Imput data for

EVAPOTRANSPIRATION program--Continued

rg:;ll:ﬁe Nw{r:er;suf Columns |Format 5;$?;:Te Input item Remarks
5. RANGE 1 card 1-2 F2.0 | RANGE Number of feet above and below
average water level for which
AET/aH is computed,
6. LOCATION, |1 or 2 Ist 1-2 12 M Y-coordinate of data point.
DEPTH TO cards card
WATER
LEVEL, 3-4 12 N X-coordinate of data point.
CODED
LITH-
OLOGY 5-8 F4.2 | DTW Reference depth to water for This se-
calculating aET/aH, quence
is re-
peated
9-10 12 Lcn(1) LCD, class number of lithologic for each
units, listed in order from log.
land surface down.
11-14 | Fa.1 | TH(T) TH, thickness of lithologic
units, 1ted in order from
land surface down.
15-16 | 12 LCD(Z]
17-20 | Fa.1 | TH{2)
21-22 112 LCD(3)
23-26 | F4.1 | TH(3)
27-28 | 12 LCD(4)
29-32 | F4. 1 | TH(4)
33-34 | T2 LCD(5)
35-38 | F4.1 [ TH(5
- 12 LCD{¢
41-44 | F4.T | TH{6)
45-46 | 12 LCD(7)
47-50 | F4.T 1 TH{7])
51-52 | 12 LCD{8)
53-5 Fa.1 [ TH
57- 12 LCD{9
59-62 | F4. T
3-64 | 12 LCD(10)
55-68 | F4.1 [ TH10)
59-70 [ 12 LCDITT]
1-74 1 F4. 7 | TH{Y
75-76 1 12 LCD{T2)
- F4, 7 1 TH{T2
2d 1-2 12 LCD(13) 2d card may
card| 3-6 Fa.7T [ THO 3] be omitted
7-8 12 LCD(T4] if TH(12)
9-12 FE,T 1 THUTE) is zero,
13- 1¢ LED(T5
15- F4.1
T9-¢ 12 LCD{T6)
21-24 1 F4.7 1 TH(T6])
25-¢6 | 12 LCD(T/)
Z7- FA&. T 1 THOTT]
31-32 | 12 LCD(18)
33-36 | F4.1 [ TH(18]
3-8 12 LCD{19)
39-42 | F4.1 ] TH(IS
43-44 | 12 LCD{20)}
45-48 | FE. T | TH{ZO
49-50 | 12 LCD(21])
51-54 | F4.1 ]
55-56 | 12 LCD(2Z)
57-60 [ F4,T | TH(Z2Z]
61-62 | 12 LCD{23)
63-66 | FA.T | TH(Z23]
67-6 12 LCD{24)
69-7 Fa.1 | TH(24)
737471 T2 LCD(25)
75-78 | F4,T [ TH(ZS)
7o TERMINATION]Y gard = |eowessslbucecedsssacorecoeas

Blank card to indicate
end of data.
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& LOCATION, DEPTH TO WATER LEVEL, CODED
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/ 5 RANGE

7 TERMINATION
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Figure 10.--Input-data deck for EVAPOTRANSPIRATION program.
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INPUT-DATA FORMATS

Specifications for coding input data for GROUND-WATER FLOW,
RIVER-INDUCED FLUCTUATIONS, and EVAPOTRANSPIRATION are given in
tables 1, 2, and 3. The "Format" column specifies the Fortran
IV format for coding the indicated parameter. The position of
the parameter on the card is specified under "Columns." Four
format modes are used in the programs—they are F, decimal
number; E, floating point form of decimal number; I, integer;

and A, alphameric.

F format

The general form of decimal-point format is Fw.d, where
W designates the width of the field and d designates the num-
ber of decimal positions to the right of the decimal. A coded
decimal point overrides the position indicated by d in the

format.

E format

The exponent format consists of a decimal-point number
followed by E+XX, where #XX indicates a power of 10 multiplier
of the floating-point number. The general form of exponent
format is Ew.d, in which w is the width of the field and d
implies the number of decimal positions to the right of the
decimal in the decimal-point number. A coded decimal overrides

the implied decimal,
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I format
Integer format contains numbers without a decimal point.
These numbers should be right justified. Leading, trailing,

and imbedded blanks in the field are interpreted as zeros.

A format

Alphameric format may contain alphabetic and numeric
characters. "A" format is used for transmitting symbols used
in alphameric representations of numerical data and in identi-

fication of output data.

Repeat count

An unsigned integer constant preceding the format designa-
tion F, E, I, or A is a repeat count used to denote the number
of consecutive times the format code is to be used. If this

constant is omitted, the code is used only once.
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TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING

(X TTEETTEER TSRS R SRR SS SR LR ER R R L2 A-R 2R R RS R R-R-2 2R RERE- YRR ERE R R0 0

PROGRAM GWFLOW(1)
PROGRAM GWFLOW (1)
PROGRAM GWFLOW(1)
PROGRAM GHFI OWI(1)
PRNGRAMMED BY M.S., BENDINGERs J.E. REFDs AND J.D. GRIFFIN
DATE OF THIS VFRSTON =-- 9 NOVEM 1a71

GBS RAIGRIPICRVRR VAR RN ROV RRORR IR NRORDCOCRCRRBIRO R AR OGERRGERERD
YT YT TYETER ST IR RS RS EEES RSS2SR SRS SRR R RS- R R R YR R SRR
GRP LB E S SER AN R RSB SRE RO RO RRATRSRBO RN OHGRGREGRERBRNBEEREY

DIRECTINNS FOR CHANGING MUMRER OF ROWS (M) AND COLUMN~ (N) IN

NETHORK

CHANGE VALUES OF M AND N IN THE FIRST CARD OF THE nATA DECK

CHANGFE DIMENSIONS OF FOLILOWING PARAMFTERS TO (MeN):
PZsPSsHO s AMaSAMiToSsHOSsQsCoIVINEL+QT+AND ACCRET

CHANGE DIMENSIONS OF FOLLOWING PARAMETERSTO(M):
CSD+CPZ+CPSeCET

CHANGE DIMENSIONS OF FOLLOWING PARAMFTERS TO (N):
RSDeRPZ+sRPS:REToWs AND G

CHANGE DIMENSIONS OF H TO (MeNs3)

CHANGE DIMENSIONS OF YY1 eYY2eXX1oXX2 TO THE GREATE- OF (MgN)

CHANGE FORMAT STATEMENT 166 TO:

166 FORMAT (NI1) =--WHERE N IS THF NUMBER OF COLUMNS

CHANGE FOURTH LINE OF FORMAT STATEMENT 167 TO:
IAYSTEM? « / (S5XeNT1)) == WHERE N IS THF NUMBRER OF COLUMNS
COLUMNS

CHANGE THE FOLLOWING FORMATS IN SURROUTINE ALPHA:
6 FORMAT (44XoNAL)--WHERE N IS NUMRFR OF COLUMN-~
7 FORMAT (NAl)=-- WHFRE N IS NUMBER OF COLUMNS
CHANGE DIMENSION OF IV ARRAY IN SURROUTINE RFTA TO (MeN):
INTEGER®2 IV (MeN)==WHERE M¢N IS NUMRER OF ROW<S,COLUMNS
CHANGE FORMAT 16 IN SUBROUTINE BETA:
16 FORMAT(45XeNALl)~=-WHERE N IS THF NUMBFER OF CNL''MNS

DIRECTIONS FOR CHANGING NUMRER OF TIME INCREMENTS @
CHANGE VALUES OF TTIME IN DATA NDFCK
CHANGE DIMENSION SATATEMENTS FOR TTIME, DTIME., TIMs AND
TTTEM

BHERBBCEEGERRAIRRVNEDIRCADCORRRORVDBRNVBDOVVBDRRBRRBRRHRROOERODDRED

INTEGER®2 IV (34.80)

DIMENSTON P7Z(34+80)9 PS(344A0)s HO(349R0) s AM{34¢R80)e SAM(34080)
1T(369AN0) s HOS(34+RA0) s N(349sRN0)s C(34980) 9 DFL(34080)s QT (34+80),
ZCCRET(34+80)« S(34,80)

DIMENSION CSD(34)e CPZ(34)s CPS(34)

DIMENSION RSD(B0)s RP7(RO)s RPS(B0)s W(RO)s G(RD)

DIMENSION H(34,80.3)

DIMENSION DTIME(80)s TTIME(AO)e TTTEM(RN) s TIM(AD), CTIME(]10)

DIMENSION IF(40)s JF(40)

DIMENSION TAT(6492)s TCARD(ROD)
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GWNOO10
GwWo00020
GW00030
GWOONS0
GW00040
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Gwnol30
GWNN140
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GW0OO0170
GWNo180
GW00190
GWNO200
GW00210
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GwW00230
GWNnnz231
GW00240
GW00250
GW00260
GW00270
GW00280
GW00290
GW00300
GWO00310
GENO311
6wW00312
GW00313
GW00314
6W00320
GW00330
GW00340
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GW00360
GW00370
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GW00&400
GW004610
GW00420
GW004&30
GW00440
GWno04S0
GWNO460
GWO0O04T0



TABLE 4,—GROUND—WATER FLOW PROGRAM LISTING-CONTINUED

INTEGER®?2
DIMENSION

1JG(204+2)

SAT(6442) 9 PSAT(hG2) s

12)
DIMENSION
DIMEMSION
DIMENSION
DIMENSTION

104 (3)
DIMENSION
DIMENSION
IRD=5
IPT=6
SWO=0.
SRSN=0,0
SRPZ=0,.0
SRPS=0,0
QSTR=0.0
SCET = 0.
LC=10
L=70
ELEV=00.0
READ (IRDs165)
Ml=M=]

Nl=N=1
Li=L=1
Wa=0,
DO 2 I=1+M
DO 1 J=1sN
IV(IedJ)=3
HOS(1eJ)=0,0
Q(Iesd)=0,.0
C(led)=0,0
H(IsJdel)=ELEV
H(IsJe2)=ELEV

1 Hilede3)=ELEY
W(l)=1l,.0

2 G(I)=0,0
READ (IRD+166)
WRITE (IPT.216)
WRITE (IPT.16T)

QOPER(40)
YY1(80)

IPCO(S)

ACCAT (64492) 0

1JS(480+2)

YY2(R0),

CET(34) sRET (R0)

IF (XM FQe0.0.0R.YM.EQ.0.0)

X=XM

Y=YM
IXMIN=0
IXMAX=100
IXINF=0
XINF=0.0
IYMAX=]100
IYMIN=0
YINF=0,0
GO TO 4

3 READ (IRD+168)

DELCAT (6442)

XX1(80) .

KMo YMoMoNo TMo SM

GO TO 3

51

SAMAT (64+7)

XX2(801) »

((IVITIed)ed=1aN)sI=14M)

((IV(Ied)ed=leN)sI=1sM)

PZAT (A&, P)

Q1(3)

IXMIN IXMAX o XINF o X o TYMINS TYMAX s YINF oY

n2(3) s

AMAT (hb e

Q3(3)

GWNO&RD
GW00490
GWON500
GW00510
GW00520
GwW00530
GW00540
GW00550
GW00560
GWO00STO
GW00580
GwW00590
Gw00600
GWNOK10
GW00&620
GW00630
GWN064&0
GWN0650
GW00660
GWOO0&TO
GWOOAKBO
GW00690
GWNO700
GW0O0T10
GWN0720
GWNOT30
GW00T40
GW00T7S0
GW00T60
GWNOTTO
GWOOTARO
GW00790
GWOOROO
GW00R10
GWOOAR20
GW00830
GWNOR&O0
GWNOASO
GWNORG0
GWNOBTO
GW0OORARO
GW00890
GwW00900
GW00910
GW00920
GWNO0930
Gw00940
GW00950
GW00960
GW00970
GW00980
GWN0990



10
12
13

14

16
17

18

i9

20

2?2

23
24

25

TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

CONT INUF

READ (IRDc1A9) IPSeISAMoIPZIAMoPSMoSAMMPZMy AMM
IF (TM=1) 6:5+5

WRITE (IPTH1T70) TM™

CONT INUF

IF (SM.FQ.0) G0 TO 7

WRITE (IPTs171) SM
CONTINUE

IF (IPS=2) A49.9

WRITE (IPT,172) PSM
CONTINUE

IF (ISAM=2) 10+11.11

WRITE (IPT.173) Samm

CONT INUE

IF (IPZ2=2) 12913913

WRITE (IPT+1T7&) PZM

CONT INUE

IF (TaM=2) 14515415

WRITE (IPTs175) AMM

CONT INUE

DO 17 I=1.m

DO 16 J=1lsN

S(I+J})=0,0

T(Ied)=0,0

PS(1s0)=0.0

PZ(IsJ)=0,.0

HO(T1eJ)=0,0

AM(IoJI=0.0

SAM(I+J)=0,0

CONT INUE

IF (TM=1) 1B419s19

CALL ALPHA (TATToMoNsIRDsIPT,IALPHA)
WRITE (IPTs176) (TAT(IATe1)eTAT(TIAT2)+s1AT=1,TALPHA)
GO TOo 22

DO 21 I=1.M

DO 21 J=1:N

IF (IV(Ied}.FQ:3) GO TH 20
TiIed)=TH

GO TO 21

T(Ied)=0,0

CONTINUE

CONT INUF

IF (SM,FQ.0) GO Tn 25

DO 24 I=1oM

DO 24 J=1sN

IF (IV(IsJ).EQ.3) GN TO 23
S(IsJ)=SHM

GO TO ?s&

StIsd)=0.0

CONTINUE

GO TO 26

CALL ALPHA (SATsSeMeNsIRD:IPTSIALPHA)
WRITE (IPTVs177) (SAT{(IATVe1)eSATIIATe2)eIAT=1+1ALPHA)
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TABLE 4,—GROUND—WATER FLOW PROGRAM LISTING—CONTINUED

26 CONTINUE GW01530
IF (IPS5=2) 28+27+28 GWN1540
27 CALL ALPHA (PSAT+PSeMeNesIRDsIPToIALPHA) GW01550
WRITE (IPT+178) (PSAT(TATs1)+PSAT(IAT2)«IAT=1+TALPHA) ' GWN1560
28 CONTINUE GW01570
IF (ISAM=2) 30+29+30 GWN15R0
29 CALL ALPHA (SAMAT,SAMsMsNsIRDsIPTsIALPHA) GW01590
WRITE (IPT+179) (SAMAT(IATs1)+SAMAT(IAT2)sIAT=1o1ALPHA) GW0N1600
30 CONTINUE GWN1AK10
IF (IPZ=2) 31+34,35 GWN1620
31 DO 33 I=1.M GW0N1630
DO 33 J=1.N GWO1K40
IF (IV(1sJ).EQ.3) GO TO 32 GW01650
PZ(I+J)=PIM GW01660
GO TO 33 GW01670
32 PZ(1+J)=0,0 GW01680
33 CONTINUE GW01690
GO T0 35 GwW01700
34 CALL ALPHA (PZAT+PZsMeN+sIRDsIPT.IALPHA) GW01710
WRITE (IPT.180) (PZAT(IAT.1)+sPZAT(IAT2)IAT=1sTALPHA, GWN1720
35 CONTINUE GWN1730
IF (1amM=2) 36+39+40 GW01740
36 DO 38 I=1.M GW01750
DO 38 J=1.N GWn1760
IF (IV(I+J).EQ.3) GO TO 37 GWO1770
AM(IoJ)=AMM GWnl780
GO TO 38 GwW01790
37 AM({I+J)=0.0 GwWnlaoo
38 CONTINUE GWnl1Aalo
GO TO 40 GWolR20
39 CALL ALPHA (AMAT+AMsMsNsIRDsIPToIALPHA) GW01830
WRITE (IPT»181) (AMAT(TATel)sAMAT(IAT»2)sIAT=1s1ALPHA) GHN1840
40 CONTINUE GWO1ARS0
READ (IRDs182) (IF(I)sJF(I)eI=1+20) GW01R60
WRITE (IPT,1B3) ELEVsMsNsX GuniaTo
IF (IXMIN.GT.0.0R . IXMAX.LT,100) GO TO &1 GwWn1R80
GO 7O 4?7 GWN1A90
41 WRITE (IPT+1R4) IXMINeIXMAXeXINF GW01200
42 IF (IYMIN.GT.0,0R.,IYMAX,LT,100) GO TO 43 GWN1910
GO TO 44 GWnl1920
43 WRITE (IPT+185) IYMINSIYMAX.YINF GW01930
44 READ (IRDs215) (TTIME(K)eK=1eL) GWN1940
READ (IRD+21S) (CTIME(KC)eKC=14+LC) GW01950
DO 49 KC=1l.LC GWN1960
DO 48 K=2,.L GWN1970
IF (CTIMEI(KC) sEReNs0) GO TO 50 GWn1980
IF (TTIME(K) EQ.CTIME(KC)) GO TO 49 G¥N1990
IF (TTIME(K) GT.CTIME(KC)) GO TO 45 GW02000
GO TO 48 GWN2010
45 TTEMP=TTIME (K) Gwo2020
TTIME (K)=CTIME (KC) GW02030
K2=Ke+2 GW02040

53



TABLE 4.—GROUND-WATER FLOW PROGRAM LISTING-CONTINUED

Kl=K+l GW02050
TTTEM(K+1)=TTEMP GwWN2060
DD 46 KO=K2sL GW02070
46 TTTFM(KO)=TTIME (KO=-1) GWN?080
DO &7 KT=KlsL GW02090
47 TTIME(KT)=TTTEM(KT) GWNn2100
GO TO 49 ‘ GW02110
4R CONTINUE GWNn2120
49 CONTINUE GW02130
50 CONTINUE GWN2140
DTIME(1)=0.0 GW02150
DO S1 Kk=2.L GWN2160
IF (TTIME(K).EQ.0.,0) GO TH 82 GW02170
51 DTIME (K)=TTIME (K)=TTIMF (K=1) GW02180
52 CONTINUE GW02190
READ (TRDs218) (IPCO(IC) IC=1.5) Gw02200
KT=1 GW0N2210
READ (IRDs186) NQSET GwWn2220
WRITE (IPT,216) GW02730
WRITE (IPT+187) NQSET GWN2240
READ (IRD+18B) (QPER(I)sI=1sNQSET) GWn2250
WRITE (IPT,189) GWN2260
WRITE (IPT+190) (I.QPER(I)»I=1+NQSET) GWh2270
DO 163 NS=1.NQSET GWo02280
WRITE (IPT.207) N5 GwW02290
DO 53 K=2.L GW02300
IF (TTIME(K).LT.GPER(NS)) GO TO 53 . GwW02310
DTIME (K)=QPER(NS) =TT IMF (K=1) Gwn2320
GO TO 54 GW02330
53 CONTINUE GW02340
GO TO 58 GWN2350
S4 TTIME (K)=QPER(NS) GW02360
55 CONTINUE GWN2370
DO 56 I=1+M GWn2380
DO 56 J=lsN GWN2390
ACCRET(I+J)=0.0 GWN2400
56 DEL(I+J)=0,0 GWO0Z2410
READ (IRDs191) TACSsIET+sACCONMSETCON GWN2420
IF (IAC=2) 57:58+58 GW02430
57 WRITE (IPT+192) ACCON GHN2440
58 CONTINUE GW02450
IF (IET=2) 59+60,60 GWN2460
59 WRITE (IPT,193) ETCON GW024T0
60 CONTINUF GW02480
IF (IAC=2) 61464465 GW02490
61 DO 63 I=1.M GWN2500
DO 63 J=1sN GW02510
IF (IV(T+J).EGe3) GO TD 67 GW02520
ACCRET(I+J)=ACCON GWN2530
GO TO 63 GW0N2540
62 ACCRET(IsJ)=0,0 GW02550
63 CONTINUF GWN2560
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67
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69
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75

TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

GO TO 65
CALL ALPHA (ACCAT+ACCRETsMsNsIRDsIPToIALPHA)

WRITE (IPT,+194) (ACCAT(IAT.1)+ACCAT(IAT+2)sIAT=1s1ALPuA)

CONTINUF

IF (IFT=2) /6+69:70

DO 68 I=1+M

DO 68 J=1eN

IF (IV(IeJ).EQ.3) GO TO 67
DFL(IsJ)=ETCON

G0N TO &R

DEL(T+U)=0.0

CONT INUF

GO TO 70

CALL ALPHA (DELCATDELoMeNsIRDsIPToTALPHA)

WRITE (IPT+195) (DELCAT(IATs1)«DELCAT(IAT2)«IAT=1+IA1 PHA)

CONT INUF

DO 71 T=1eM

DO 71 J=1.N

Q(TIsd)=0,0

READ (TRDs186&) NO

WRITE (IPT.196) NO

IF (NQ.FQG.0) GO TOD 74

DO 73 NUD=1.+NQ

READ (IRD.1%8) QU

WRITE (IPT<197) QU

READ (IRD.206) TQUN

READ (IRDs199) (IJQR(Is1)sIUR(Is2)el=1sINUN)
WRITE (IPT+200)

WRITE (IPT+201) (IJQ(T+1)elJQ(Ie2)eI=1eT0UMN)
DO 72 I=1+.1QUN

18=1JQ(I-1)

JA=1JG(1+2)

Q@(IQ.JQ)=QU

CONTINUE

CONT INUE

READ (IRDs186) NSTGE

WRITE (IPT+202) NSTGE

IF (NSTGE.EQ.0) GO TO 79

DO 78 NUD=1+NSTGE

READ (IRD.206) XSTAGE

WRITE (IPT»203) XSTAGE

READ (IRD+206) IXSTN

READ (IRD»205) (1JS(Is1)eTUS(Is2)el=1sIXSTN)
WRITE (IPT.200)

WRITE (IPT+201) (TJS(Iel) eI JS(Is2)eI=1sIXSTN)
DO 77 I=1+IXSTN

IST=1JS(Is1)

JST=1JS(I+2)

IF (IV(ISTUST)=2) 7S:76+77
HOS(IST+JST)=XSTAGE

IF (ISAM.FQ.1) SAM(IST.JST)=SAMM

IF (IPS.EQs1) PS(IST.JUST)=PSM
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7
78
79

RO

81

82

A3

A6
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86

AT

a8

89

TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

GO 7O 77

H{ISTy»JSTe1)=XSTAGE

H{IST+JST?) =XSTAGE
HIST+JST+3)=XSTAGE

CONTINUE

CONTINUE

CONTINUE

CYCLE THROUGH NETWORK RY RQOWS

DO 161 K=2.L

0S=0.

DO 114 T=2.M]

DO A9 J=2.Nl

IF (J.EQ.IXMIN) GO TO RO

IF (JEQ.IXMAX) GO TO Al

IF (JoLT,IXMIN.OR,JsGT,IXMAX) GO TO R?
IF (JeGT IXMINSAND JoLT.IXMAX) GO TO R3
XX1(J)=XINF

XX2(J)=X

G0 TO B4

XX1tJ)=X

XX2(J) =XINF

GO TO 8a

XX1(J)=XINF

XX2(J) =XINF

GO TO B4

XX1tJy=X

AXZ2 (J)=X

CONT INUE

IF (I1.EQ.IYMIN} GO TO RS

IF (I.EQ.IYMAX) GO TO A&

IF (1oLT.IYMIN.OR,I.GT.IYMAX) GO TO 87
IF (I.GT.IYMIN.AND.T.LT.IYMAX) GO TD 88
YY1{J)=YINF

Yyz(J)=y

GO TO &9

YY1 {Jd)=Y

YY2(J)=YINF

GO TO &9

YYL(J)=YINF

YY2(J)=YINF

GO TO &9

YY1 (Jl=Y

Yya2(dJdi=y

CONTINUE

DO 104 J=2.N1

X1=XX1(J)

X2=XX2(J)

Yi=yYYl(J)

Y2=YY2(J)
RSD(JI=(S{TsJ)#(Y1+Y2)R(X]1eX2))/(2.2DTIME (K))
RET(J) = DEL(Ied)®(YleY2)2(X1+X2)/8,
RPZ(J)=0.0
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TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (AM(I+J) «NE,N,0)
RPS(J)=0,0

IF (SAM({T+J)aNE.O,0)
1)

RPZ(UI=(PZ(ToJ)®(Y1eY2)®(X1+X2))/ (B #AM(T4J))

RPS(J)=(PS(TeJ)2(Y1eY2) B (X1eX2)) /(B 2SAM(]sJ)

IF (IV(I+J)=2) 90+9R+99

IV(IedekK) = 19 H IS
IVIIsdeK) =29 H IS
IVIIesJeK) = 3+ NODE

NOT SPECIFIED
SPECIFIFD
IS OUTSIDE FLOW SYSTEM

90 ClIod)=(UT(IsJ)eT(Twdsl))B(Y1oY2))}/(4,2X2)

A= ((T(Ted=1)+T(TIsJ))
B==(A+C(I+J))=RSD(Y)
IF (IV(IsJ=1).NF.3)
IF (IV(IsJ*l).NE.3)

B(YI+Y2))/(B,2X1)
=RPZ (J)=RPS(J)=RET (J)
GO TO 92

GO TO 91

J=1 AND J+1 ARE OUTSINDE AQUIFER

Clled)=0,0
A=0,0

B==RSD(J)=-RPZ(J)=RPS(J)=RFT (J)

GO TO 93

J=1 IS OUTSIDE AQUIFERs Jel IS INSIDE AQUIFFR

91 ClIed)=C(Iod)=2,
A=0,0

B==C(I+J)=RSD(J)=RPZ(J)=RPS(J)=RET (U}

G0 T0 93
92 IF (IV(IsJel) oNF.3)

GO T0 93

J=1 IS INSIDE AQUIFER +J+1 IS OUTSINE

A=A®2,
Clled)=0,0

B==A=RSD (J)=RPZ(J)=RPS(J)=RFT (J)

93 CONTINUE
QPZ=0.0
IF (AM(TsJ) cNE.O.D)
1ed))
QPS=0,0
IF (SAM(IeJ) NE,0,0)
IM(IeJ))

QPZ=(PZ(IsJ)BHO(TsJ)®(Y1eY2)#(X1e¥2))/ (4, ®AM(]

OPS=(PS(I+J)#HOS(TeJ)®(Y1eY2)®(X14X2)) /(4 ,2SA

WQ=Q(T+J)=QPZ=QPS+DEL(ToJ)®H(I9Jsl)®(Y1eY2)&(X14X2) /R, -(ACCRET(IsJ
1)8(Y1eY2)®(X1eX2)) /4,

IF (IV(I=1sJ).EQ.3)

GO T0 94

IF (IV(I+1eJ)=2) 96496495
94 IF(IV(I+lod)EQe3) D=(=-RSD(J)+RPZ(J)+RPS(J)I)I®H(Teds]1) WO

IF (IV(I*lvdl .EQ-31
D=((T(Ted)eT(I41sJ))

G0 TO 97
/Y2% (X14X2)/2.=RSD(J)+RPZ(J)+RPS{ 1)) ®H(TsJs1l)~

TOAT(Tad) eT{Telod)) /Y228 (X14X2)/2)%H(TI+10ds]1)+W0A

GO TO 97
95 D==((T(I=1sd)+T(Is)

JZYI®(K14X2)/2)#H(T=1ads 1) ¢ ({T(I=1eJ)eT(IsJ))

1/7Y1#(X1eX2)/2.=RSN(J) ¢RPZ(J) +RPS(J) ) #H(ToJs1) +WQ

GO0 T0 97

96 IF (IV(T=19J) oNEo3eOR.IVII+1eJ)eaNELI) N==((T(I=19J)¢T TsJ))®(X1eX2

1)/7(4,2Y1))#H(I=10J01
2(Ieled))®(X1eX2)/ (4,
3(T¢led))®(X1+X2)/ (4,

Yo lUT(I=1ed)+T(ToJ))B(X1eX2)/(Ho2v1)e(T(IaJ)sT
#Y2)=RSD(J)+RPZ (J)+RPS(J)IBH(ToJs 1) =((T(IsJ)sT
BY2))%H(I+19Jel) +¥WN

97 IF (IV(IsJ=1)eEQeF0RIVIIoJ+1),EN.3) WQ=WQ/2,
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TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (IV(I=1+J)eEQ3.0R.IVITI+19U)aEQTI) WA=WO/2. GW04130
SWR=SWO+WQ*DTIME (K) /2, GWN&ala0
WiJ)=B=A®C(loJ=-1)/W(J=1) GW04150
G(JU)=(D=A®G(J=1))/W(J) GW0&4160

IF (ABS(G(J)).LT.1.0E-20) G(JI=0, GWN&l170

GO 7O 99 GWN&al180

98 GlJI=H(Tedse2) GWN4a190
WiJ)=1.0 GW04200
Clled)=0,0 GWnNazlo

99 IF (Nl=J) 100+100,103 GHN&a?20
IF (N=J) IS ZERQOs COLUMN HAS BEEN RUN COMPUTING W AND G GW04730

100 CONTINUE GW0&740
IF (IV(IeN)EQ.L) HITIeNe2)=GI(N) GW04250

DO 102 JIN=1.N1 GWNazgeo
JOUM=N=JTIN GWo42T0

IF (H{I+JDUMe1s2) ,GE sl ,0E=20,0R.H(T+JDUM*102) LEa=1.0F=20) GO TO 1 GWO42RO

101 GW0&290
H{TsJDUM+1+2)=0,0 GW04300

101 CONTINUE GWN4310
IF (IVI(TeJDUM) eEQ.1) HIIsJOUMe2) =G (JDUM)=(C(T+JDUM)#H ]+ JDUM+1+2)) GWN&I20

1/7%W (JDUM) GWN&330
102 CONTINUE GHN& 340
103 CONTINUE GW04350
104 CONTINUE GW04360
DO 113 J=2+Nl GWO04370

DO 112 KX=1+2 GW04380

IF (IV(IsJ)u.NE.2} GO TO 113 GW04390

IF (IV(I=1sJ).F@.3) GO TO 105 GW04a0O
QLIKXY=(T(I=10J) /26T (I0J)/2a)®((HIT=10JeRX)=H(ToJsKX))/YYI(J))#(X GWOLH1O0
1X1(J)/2a¢XX2(J)/2a) GW04420

IF (IV(I=1eJ=1).EQe3:AND.TIV(I=1+J+1).EQ.3) GO TO 106 GW04430

IF (IV(I=1sJ=1)oER.3,0RIVI(I=1+Je1).FQ.3) Q1 (KX)=Ql({KY) /2, GW04440

GO TO 106 GWN4aas50

105 Ql(KX)=0, GWN&a60l
106 IF (IV(I+leJ) . .FQ.3) GO TO 107 GW044TO
Q2 (KX)=(T(Tod) /2.4¢T(I01eJ) /2,08 (H{TeloJoRKX)I=H(TaJsKX)1/YY2(J)#(XX1 GWN&4BO
1(J)/72e+XX2(J)/2,) GW04490

IF (IV(I®led=1).ENQ.3.ANDIV(I¢laJel) ,EQ.3) GO TO 108 GWNa500

IF (IV(Teled=1)aENRa3.0RIVII+ladel) EN.Y) QP (KX)=Q2(KY) /P, GW04510

GO TO 108 GW04520

107 Q2(KX)=0, GWnas3io
108 IF (IV(IeJ=1).FG.3) GO TO 109 GWNa540
Q3MKXI=(T(Tod=1)/2e+T(Tad)/Pe)®(H(Tod=1aKX)=H{TsJeKX)1/XX1(J)®(YY] GWO4550
1(J)Y726+YY2(J)/2,) GWO04560

IF (IViI=19J=1),EQ.3.AND.IV(I+1sJ=-1),ER.3) GO TO 110 GW04ST70

IF (IV(I=10U=1),EQc3.0R.IV(T¢lod=1).FR,3) QI(KX)=Q3(KY¥) /2, GWNasao

GO TO 110 GWNas90

109 Q3(KX)=0,. GW04600
110 IF (IV(IsJel) EQ.3) GO TO 111 GW04610
Qe (KX)=(TITeJ)/2e+T(ToJe1)/2:) 8 (H(ToJsToKX)=H(ToJeKX))/XX2(J)®(YY] GW0&E20
1(J}/72.¢YY2(J) /2) GWN&4K30

IF (IV(I=19Je]l) . EQe3.AND.IV(I+1lsJ+1).EQ.3) GO TN 112 GW04640
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111
112

113
114

115

116

117

118

120

121

122

123

124

TABLE 4,.—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (IV(T=19J%1) EQa3eNRIV(T+laJel), FQ.3) N4 (KX)=N& (KY) /2,
GO TO 112

Q‘(K!)=°o

CONTINUE
QS=050(01{1)001(2)002(1)00212)403111003(2)‘04(1)#04(?\)/2-
CONTINUE

CONTINUE

CYCLF THROUGH NFTWORK RY COLUMNS

DO 151 J=2eN1

DO 124 I=2,M1

IF (J.EQ.IXMIN) GO TO 115

IF (J.EQ.IXMAX) GO TO 116

IF (JoLT IXMINLOR.J.GT.IXMAX) GO TO 117
IF (JoGToIXMINSAND,JoLT.IXMAX) GO TO 11AR
XX1(I)=XINF

XX2(1r=x

G0 TO 119

XX1(I)=X

XX (I)=XINF

GO 70 119

XX1(I)=XINF

XX2(I)=XINF

GO 7O 119

XX1(I)=X

XX2(I)=X

CONTINUE

IF (I.FQ.IYMIN} GN TO 120

IF (I.EQ.IYMAX) GO TO 121

IF (1oLT IYMIN.,OR.,I.GT.IYMAX) GO TO 122
IF (T.GT.IYMINJAND,I.LT.IYMAX) GO TO 123
YYL1(I)=YINF

Yy2(i)=y

GO TO 124

YY1(I)=Y

YY2(I)=YINF

GO TO 124

YY1(I)=YINF

YY2(I)=YINF

GO TO 1274

YYi(Iiy=y

Yy2(lj)=y

CONTINUE

DO 141 TI=2.M]

X1=XX1(1)

X2=xXX2(1)

Yi=YYLl(I)

Y2=YY2(1)
CSD(II=(S(ToJ)*(Y1+Y2)#(X1eX2))/(2.#DTIME (K))
CET(I) = DEL(IeJ)®(Y1leY2)R(X1+X2) /8,
CPZ(I)=0,0

IF (AM(I1+J)NE.0,0) CPZIT)=(PZ(1sJ)®(Y1eY2)#(X1eX2))/ (R ®AM(I o))
CPS(1)1=0.0
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GWN&RSD
GW0&AKD
GWNaaTO
GWNanrso
GWN&&O0
GW04T00
GW0O&T10
GWN&T20
GWO0&4T30
GWO4T40
GW04750
GWN&aT60
GWNaTTO
GWnaTB0
GW0&790
GWO&4ROO
GW0&R10
GWN&R20
GWO&4R30
GWO4B40
GWO&RS50
GWO&4RED
GWOARTO
GWN&4RBO
GWN&R9OD
GW04900
GW04910
GW04920
GWN4930
GWNa9so0
GW04950
GW04960
GWN&9T0
GW04980
GW04990
GW05000
GWNS010
GW0S020
GW0S030
GHNS040
GW05050
GWO05060
GWO05070
GWNSO0A0
GW0S5090
GW0S5100
GWN5110
GWN5120
GW0S5130
GWNS140
GW05150
GW05160



TABLE 4.—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (SAM(I9J)NE,0.0) CPSITI=(PS({TeJ)®(Y1eY2)R(N]1eX2)) s (B.#SAM(]oJ) GWN51TO0

1) GWNs5180

IF (IV(Ied)=2) 125+133+134 GW05190

125 CUIo)=((T{IsJ)eT(TelsJ))®(X1eX2))/(4,2Y2) GW0N5200
A= ((T(I=1eJ)eT(IeJ))®(X1eX2))/(4,%Y]) GW05210
B==(A+C(1+J))=CSD(I)=CPZ{I)=CPS(I}=CET(T) GW05220

IF (IV(I=1+J).NE,3) GO TO 127 GW0S5230

IF (IV(I¢lsJ).NE.3) GO TO 126 GWN5S240
ClIed)=0,0 GWNS250
A=0,0 GW0S260
B==CSD(I)=CPZ(I)=CPS(I)=CFT(I) GWO0S270

GO TO 128 GWN5280

126 C(lsd)=C(lod)®2, GW0N5290
A=0,.0 GW05300
==C(1sJ)=CSD(I)=CPZ(I)=CPS{I)=CETI(T) GW05310

GO 70 128 GW05320

127 IF (IV(IeleJ)oNF.3) GO TO 128 GWNS330
A=A%2, GWNS3460
Ciloed)=0,0 GW05350
B==A=CSD(I)=CPZ(I)=CPS(I)=CET(I) GWNS5360

128 CONTINUE GW0S5370
QPZ=0.0 GW05380

IF (AM(ToJ) eNED.0) QPZ=(PZ(TeJ)*HO(IeJ)®(Y1eY2)®(X1lev2))/ (4., AM(T GWOS390
1+J)) GW05400
QPS=0,0 GW0S410

IF (SAM(IoJ) NE.0.0) QPS=(PS{IsJ)*HOS(T+JI*(Y1eY2)#(X1+X2))/(4.*SA GWOS420
1M{TIsJ)) ) GW05430
WR=Q(IsJ)=QPZ=QPS+ (DEL(TeJ)2H(IoJe2)®(Y1eY2)®(X1¢X2)) /R, ~(ACCRET(] GW0S5440
lodl®(Y1leY2)R(X]1+X2)) /4, GW0S450

IF (IV{IeJ=1).EQ.3) GO TGO 129 GWO05460
IF(IVIIeu=-1 ).EQ@.3) GO TO 116 GW05470

IF (IV(Iedel)=2) 131.,131+130 GwW05480

129 IF(IVI(IeJ21)aEQe3) D=(=-CSD(I)+CPZ(I)+CPS(I))I®HITIsJs2) +WQ GW05490
IF (IV(IeJel).FQ.3) GO TO 132 GW0S500
D=C(T{Ted)eT(1oJde1] )/ K2®(Y1eY2)/2e=CSDIT)+CPZ{TI)+CPSI(T))I®HI{TIsJs2)~ GWOS510
LO(T(Iod) eT(Iodel)) /N2 (Y14Y2)/2:)H(I0J+]1+2)+HQ GW05520

GO T0 132 GW05530

130 D==0(T(Ted=1)eT(IoJ) )/ X1*(V1eY2)/2.)%H(TsJ=1e2)¢((T(Tau=1)2T(IsJ)) GWOS5540
1/X1%(Y14Y2)/2.=CSD(I)+CPZ (L) +CPS(I))#H(TsJe2)+WQ GHW05550

GO TO 132 GWN5560

131 IF (IV(Ted=1)oNE3:0R.IV(Ieds1)aNEs3) D==((T(ToeJd=1)¢T(IeJ))®(Y1eY2 GWOS570
11/(6.2#X1) ) #H({Tod=1e2) ¢ ((T{IaJ=1)eT(TeJ))®(Y1eY2)/(4o®v])e(T(IsJ)+T GWOSSRO
2 (e Jde 1)) B(Y1+Y2)/(6.,2X2)=CSND(I)+CPZ(TI+CPS(I)IBH(ToJe)=((T(IsJ)+T GWNSS590

3(Ted*1))#(YIeY2) /(4. 8X2))®H(ToJs]102)+W0Q GW05600
132 IF (IV(TsJ=1)EQ.3.0R. IV(T,sJ+1).EQ.3) WN=WQ/2, GWNnsS610
IF {(IV(T=13J)eF0e3.0RIVII+1sJ).EQ.3) WRA=WCR/2, GW0S620
SWO=SWQ+WQA#NTIME (K) /2, GW0S630
W(T)=B=A®C(I=1sJ)/W(I=1) GW05640
G(I)=(D=-A®G(]I=1))/W(]) GW05650

IF (ABS(G(I)) el Tal.0E=20) G(I)=0, GWN5660

GO TO 134 GWOS56T70

133 G(I)=H(TeJe3) GWNSHR0
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TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

Wil)=1.0 GWNSA90
C(leJ)=0,0 GWN5T700

134 IF (M1=1) 135+135.140 GWNST10
135 CONTINUE GWNST20
IF (IV(MsJ) oEQal) H(MeJs3)=6B(M) GWO05730
M2=M=7 GHOST&0

DO 139 TM=].M2 GHWNSTS0
1DUM=M=TM GW0S760

IF (H{IDUM#19J93) cGEela0E~20.0RHIINUMelsJe3) LE.=1,0r=20) GO TO 1 GWOSTTO

136 GWOSTB0
H{IDUM+14J53)=0.0 GW05790

136 CONTINUE GWOSBO00
IF (IV(IDUM«J) .EQ.1) H{IDUMsJs3)=G(IDUM) =C(IDUMsJ) *H{TAUM+] o Js3) /W GWNSA10

1 (IDUM) GW05820
IF(IV(INUMsJ) cNEL]1) GO TO 139 GW05830

IF (IV(IDUMsJ=1) oNE3.AND.IV(IDUMeJ+1) NE.3) GO TO 13~ GW05840
CSD(IDUM)=CSD(INUM) /2, GWOSRSN
CPZ(IDUM)=CPZ(INDUM) /2, GWOSR60
CPS(IDUM) =CPS(IDUM) /2, GWOSRTO
CET(INUM) = CET(INUM) /2, GW0OSRB80

137 IF (IV(IDUM=1+J) oNEo3.AND,IV(INUM+14J)NF,3) GO TO 130 GWOSR90
CSD(IDUM) =CSD(IDUM) /2, GW05900

CPZ (INDUM) =CPZ (TDUM) /2, GW05910
CPS(IDUM)=CPS(IDUM) /2, GW05920
CET(IDUM) = CET(INDUM)/?, GW05930

138 SRSD=SRSD+ (H(IDUMsJs3)=H(IDUMsJs 1)) #CSD(INUM)SDTIME (K) /2, GW05940
SHED= (H(IDUMsJs1)+2.2H(IDUMeJs2) +H(INUMsJe3) ) /4, GW05950
SRPZ=SRPZ+SHED®CP7 (IDUM) #DTIME (K) 22, GW05960
SRPS=SRPS+SHED®CPS(TDUM) 8DTIME (K) =2, GWOS9T0
SCET = SCET+SHED®CET (INUM) #DT IMF (K) GW05980

139 CONTINUE GW05990
140 CONTINUE GWN6000
141 CONTINUF GW06010
DO 150 I=2.M1 GW601S

DO 149 KX=2.3 GW06020

IF (IV(TeJ)eNE.2) GO TO 150 GW06030

IF (IV(I=1+J).EQ.3) GO TO 142 GWO6040
QLIKXI=(T(I=10J) /24T (TsJ)/2a)*((H(T=10dolX)=HIToJsKX1)/YYI(I)})®(X GWOGNSO
1X1(1)/2.XX2(1)/24) GWO6060

IF (IV(I=1sJ=1).EQa3.AND.IV(I=1+J+]1),EQ.3) GO TO 1473 GWO6OTO

IF (IV(I=10aJ=1)  .EQ.3.0R.IV(I=1sJ¢1).FQ.3) Ql(KX)=Ql(KX¥)/2, GW06080

GO TO 143 GwW06090

142 Ql(kX)=0, GWN6100
143 IF (IV(I+1eJ)oEQ.3) GO TO 144 GWOA110
Q2 UKR)=(T(IoJ) /24T (I2o1oJ)/2a)2(H{I+1oJeKX)=H(IeJsKX) 1 /YY2(I}®(XX] GWO6]120
1(I)/72.+XX2(T)/2.) GW0NA130

IF (IVITeled=1) EQe3eANDIV(I+1sJs1),ER,3) GO TO 145 GWN6140

IF (IV(T+1led=1)cFB.3.0R.IVI(T+1eJ+1).FQ.3) A2(KX)=Q2(KX)/2, GW0K150

GO TO 145 GW0A160

144 Q2(kX)=0, GW0&1T0
145 IF (IV(IsJ=1).EQ.3) GO TO 146 GWN6l180
Q3 (KX)=(T(Iod=1)/2¢T(Tad)/P) @ (H(Tod=1eKX)=H(ToJsKX))/XX1(I)®(YY] GWNK190
1(1)/2.4YY2(1)/2,) GWN6200
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146
1647

148
149

150
151

152
153

155
156

187

TABLE 4,—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (IV(I=10J=1) EQ.3.ANDIV(Isloed=1),.EQ.3) GO TO 147

IF (IV(T=1+J=1) E0.3.0R.IV(Ielod=1),EQ.} AI(KX)I=A3(KY) /2,
GO TO 147

RA3(KX)=n,

IF (IV(TsJ*1)FQa3) GO TO 14R

D& KX)=(TITod) /24T TaJde1) /2 )% (HI{Lsdel s KNI =H{ToJoKX)y/XN2(T)®LYY]

1(1)/72,4YY2(1)/2,)

IF (IVII=1oJe1) BN AAND IV (I+leds]l) .FR,3) GO TO 149

IF (IV(T=19J41) BN 3.0R.IN(I+1sJel),EQe3) RA(KX)=Q4(KY)/2,
GO TO 149

Q4 (KX) =0,

CONT INUE

QT(I+J)=01(3)+NP(3)+Q3(3)+Q4(3)

AS=0S+ (AT (1+J)+Q1(2)+02(2)+N3(2)+Q&(2)) /2,

CONTINUF

CONT I NUF

N5=Q58/2.

QTT=QSENTIME (K)

QSTR=QSTR+QTT

CBAL == CUMULATIVF RFSIDUAL FROM MASS RALANCE COMPUTATION
CRAL==-SRSD=-SWQ=-0STR~-SRPZ-SRPS-SCET

BAL=(CRAL®100,)/ ({ARS(SRSN)+ARS(SRP7) +ARS(SRPS) +ABS(Q<TR)+ARS(SWO)

1+ARS(SCET) ) /2.)

IDF =K

TIMCIDF)=TTIME (K)

IPCO(1)=1 ==PRINT HEADS AT DESIGNATED NODES AT EACH CnMPUTATION

IF

(IPCO(1).NE,1}) GO TO 154

WRITE (IPT+208) TIM(IDF)
WRITE (IPT.217) RAL
WRITE (IPT.209)

Do

153 I=1.70

JT=JF (1)

I7=

4.3

IFLD)
(IT.6T7.0.,0R.JT.GT.0) GO TO 152

GO TO 153

WRITE (IPTe211) ITeUTeH(ITedTs3)

CONTINUE

IPCO(?) == PUNCH CARDS FNR RIVER-TNDUCED FLUCTUATIONS PROGRAM

IF (IPCO(2).NE.1) GO TN 156

DO 155 I=1.20

IT=IF (D)

JT=JF (1)

IF (IT.EQ.0.0R.UT.EQ.0) GO TO 156

DUMF=H(ITeJT«3)

WRITE (Rs210) DUHF «TIM(IDF) oITeJT
CONTINUF

CONTINUE

DO 158 KC=1.LC

IF

(TTIME(K) ,EQ.CTIME (KC)) GO TO 157

GO TO 15B
CONTINUE
IPCN(3)=1 =<PRINT MAP OF HEADS IN SYMBOLIC FORM AT CTTMFS
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GuNE210
GWNea220
GWNA?30
GWO6?40
GHO6P2S0
GWN6E?260
GWOKR?PTO
GW06PR0
GHNAP90
GW06300
GW06310
GWhal2o
GW0OAI3Z0
GWNAI&O
GWN&3ISO
GWNAIAD
GHNE3IES
GWNR3ITO
GHOAIRN
GWN63IF0
GHNAGO0
GHOA&GLD
GHN&420
GW06430
GWNAh&GSO
GWNELSO
GWN&Ea6n
GWN6EATO
GHNE4RD
GHWNE490
GWNES00
GWO06510
GWNEs520
GWNesS30
GWOE540
GHNASS0
GWN6ESH0
GHNESTO
GWNESR0
GWNAR590
GWN6600
GWORALOD
GW0RK20
GWNEA30
GWNARALD
GWAAESD
GWOAHEK0
GWOAARTO
GWNAARD
GWNAARIO
RWO&TOO0
GWNAT1O



TABLE 4.—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IF (IPCO(3).,EQ.1) CALL BETA (HoMsNsTTIMFsPSsQsIVeKsLomAL)
IF IPCO(S)=1== PRINT FLOW TO FULLY PENETRATING STREAMS
IF (IPCO(S).NE,11GO To 221

WRITE
IPCN (&

(IPT.220) QS
)=1 ==PRINT ALL HEAD VALUES AT CTIMES

221 IF (IPCO(&).NE.)1) GO TO 159

WRITE
WRITE
WRITE
WRITE
WRITE
GO TO

(IPTs216)

(IPTe212) TTIME (K)

{IPT+?17) BAL

(IPT»213)

(IPTs214) ((JsloH(IsJe3)sd=1eN)eI=1eM)
159

15R CONTINUE
159 CONTINUE

DO 160
DO 160
160 H(Isds
IF (7T

I:l."

J=1sN

1)=H(TeJs3)

IME (K) .EQ.QPERINS)) GN TO 162

161 CONTINUF

162 LIMIT=IDF

163 CONTINUE

sToP

165 FORMAT (2F10,.1¢215+2F10.1)

166 FORMAT (80I1)

167 FORMAT (//45Xs'NODE LEVEL MAP OF FLOW SYSTFM®,//45X "cXPLANATION',
1//745%Xs0]1 == INSIDE FLOW SYSTEM WITH HEAD NOT SPECIFIEN?® 3 /45K 2 ==
2INSIDE FLOW SYSTEM WITH HEAD SPECIFTEN®</e45X9?3 == OnTSIDE FLOW S
AYSTEMY /7 (SOXsR0TIL1))

168 FORMAT (212:2F10.1+212+2F10.1)

169 FORMAT (411+.4E8,1)

170 FORMAT (//45X, ¢ TRANSMISSIVITY == 1oF10.1)

171 FORMAT (/745X 'COFFFICIENT OF STORAGE -- *+F12.6)

172 FORMAT (//45Xs*CONDUCTIVITY OF STREAM AND LAKE BED MATERIAL == '.F
112.6)

173 FORMAT (//45Xs*THICKNFSS OF STREAM AND LAKF BED MATERTAL == 94F5.0
1)

176 FORMAT (//45X.'CONDUCTIVITY OF AQUITARD -= *,F12.6)

175 FORMAT (//45X,*THICKNFESS OF AQUITARD == '4F5,0)

176 FORMAT (//45Xs*TRANSMISSIVITY MAP OF AQUIFFR® /45X YEYPLANATION®/
1/65Xs *SYMBOL § «3Xs P TRANSMISSIVITY? 3/ (4TXsAlo14XsF10,1))

177 FORMAT (//45Xs'COEFFICIENT OF STORAGE MAP OF AQUIFERY,//45X.'SYMBO
1L e3X+ ' COEFFICIENT OF STORAGE'+/(4TXsAle14XeF10.R))

178 FORMAT

(//745X« *MAP OF CONDUCTIVITY OF STREAM AND LAKFE RED MATERIAL

194//745X ¢ "SYMROL P 98X s *HYDRAULIC CONDUCTIVITY® s/ (4T7XsAl.14XsF12.6))

179 FORMAT

(/765X "MAP OF THICKNESS OF STRFAM AND LAKE RBFn MATERIAL®e/

1765X e "SYMROL o 13X+ * THICKNESS ! o/ (4TXsAls1RX+FS5.0))

1R0 FORMAT

(7/765Ks 9MAD OF VERTICAL CONDUCTIVITY OF AQUITARDY«//65X)s?SY

IMBROL ? o BX o "HYDRAULTIC CONDUCTIVITY? o/ (4TXsAls14XsF12.6))

181 FORMAT

(/765X 'MAP OF THICKNESS OF AQUITARD®4//45X+?SYMBOL 914Xy *T

IHICKMFSS? s/ (4 TXsA1919X+FS.0))
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GWN&T21
GWN6T22
GWN6T23
GWOKT30
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GWO&TI0
GWOAROO
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GW06930
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GWOT050
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GWNT180
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GWOT200



1R2
183

25X s *NODF SPACING ==

TABLE 4.—GROUND-WATER FLOW PROGRAM LISTING-CONTINUED

FORMAT (4n1?)
FORMAT (/745X INITIAL FLFVATI
1.0//45X s "NUMBER OF ROWS == 8,

ON OF POTENTIOMETRIC SUCFACE == t.F5%
IS+3Xs "NUMBFR OF COLUMNE == 1,154//4

YoF1N,14"FEETY)

184 FORMAT (/30Xe*IN THE AREA TO THE LFFT OF COLUMN?® 3 1Xe1241Xe *AND TO

ITHF RIGHMT OF *o1XeI2e1XetTHF NODE SPACING ISt 41XeF10.141XeFFET?)

185 FORMAT (/30X.°IN THE AREA AROVE ROM®<1XeI12+1X,9AND RF| OW ROW?® < 1Xs 1T

184
1a7
184
189
190
191
192

193
194

195

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
21%
216
217

218
270

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

1)

FORMAT

FORMAT

1ETIONS

FORMAT

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

1LUK ==

FORMAT
FORMAT
END

121X *THE NODE SPACING ISPalXe

Fl10.1s1Xe*FEFTY)
(13
(/765X "NUMRER OF BOUNDARY SETS == 0,13}
(12FA.1)

(45X« "ROUNNDARY SET? 45X,
(E0Xe[2+6XsF12,2)
(211+2FR, 1)

*DURATION?)

(45X PACCRFTION RATE TO AQUIFERs IN FFET PER DAY == 94F12.6

(45X ¢ *CHANGE IN EVAPOTRANSPIRATION,® /45X, IN cEET PER DAY,

1 PER CHANGE IN HEADs INM FEET == ¢oF12.4)

(/745K "MAP OF ACCRETION TN AQUIFFR® /85X, *SYMPOL?s3X e 'ACCR

(/765K *MAP OF CHANGF I

TN FEET PER DAY's/(&TXsA)s14XeF12./))

N EVAPOTRANSPIRATION PEo UNIT CHANGE

1 IN HEAN? s /45X, *SYMBOL 43X *CHANGE IN FVAPODTRANSPIRATTONs IN FEET

2PER DAY ?/K1XKs"PEP FOOT CHANGF IN HEAD® o/ (6TXsAls18XsF12.6))
(/7/7/765K < *NUMBER OF WITHDRAWAL RATFS == 9,]3)
(/745X 4 "WITHDRAWAL RATFs CURTC FFFT PER DAY == 1,F12.2)
(E10.3)
(4012)

(44X o4 (3N 'ROWI s 1N 2C0OLY))

(ATXa12e2Xs 12041202 Xs

IE.#X'I?O;':-I?"EOI?'?!.I?)

(//45X o *NUMRER OF STRPEAM STAGFS == *413)

(45X, *STREAM STAGE == ¢
(FS.0)
(4012}
{12} :

Fl2.6)

(/7776504 *ROUNDARY CONDITIONS FOR SETt,15)
(/745X ' TIMFs IN DAYS == 1,F12.5)

(/45X "ROWI 93X o  COLUMNT®
(F10.8+sF10.5+¢50X6215)

(66X« J2+5X012e5X4F12,5)
(/785K ' TIMEs IN NAYS

18X YHEADY)

== S3F10sl)

(791Xe&(2XsCOL Y 92Xo "ROWY 42X s "HEADY 45X) )

(7(S(215:F11.3)))
(10ER.3)
(1K)

(/45X "CUMULATIVE MASS BALANCF RFSIDUALs PERCE-T OF TOTAL F

teF10.3)
(511}
(/745X "FLOW TO STREAM,

SURROUTINE ALPMA (ATsPARMeNsI
NDIMENSTON AT (54.2)
DIMENSTINN PAR(MaN)
DIMENSION CARD(80)

IRD=5%

IN CUBIC FFET PER DAY_ '4E11.3)

RDs IPTsNS)
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GWN7210
GENT220
GW0T230
GWNT?40
GWOT7250
GWNT260
GWNT270
GWOT2R0
G¥Nn7290
GWOT3I00
GWNT310
GWNT7320
GWOT7330
GHNT340
GWNT350
GWOT3I60
GWOT3TO
GWNT380
GWNT390
GWNT&00
G¥NT4l0
GWnTa20
GWOT430
GWOT440
GWNT450
GWNT460
GWOT4T0
G¥0NT480
GWNT490
GWNTS500
GWNTS10
GHNTS20
GWNTS30
GWOTS40
GWNTS50
GWOHTE60
GHOTSTO
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GWNT7590
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GWNTR20
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GWNTE40
GWOT650
GWOTEA0
GWNTATO
GWNT&TS
GWNT&BO0
GWOTA90
GWATTOO
GWOTT10
GWOT720
GWOTT730
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TABLE 4.—GROUND-WATER FLOW PROGRAM LISTING—CONTINUED

IPT=6

READ (TRDsR) NS

READ (IRDeS) (AT(TATel)sAT(TAT+2)+s1AT=]1eNS)
WRITE (IPT+9)

DO 4 MIX=]1,M

READ (TRDeT) (CARDI(KIX)oKIX=1eN)
WRITE (IPTsh) (CARD(KIX)+KIX=1sN)
DO 3 J=1sN

DO 1 I=1sNS

IF (CAPDI(J) .EQ.AT(I+1)) GO TO 2
CONTINUF

PAR(MIXoJ)=AT(T+2)

CONTINUE

CONTINUE

RETURN

FORMAT (12)

FORMAT (1H1)

FORMAT (B(Al1+EB.1))

FORMAT (44X+B0A1)

FORMAT (ROAL)

END

SUBROUTINE BETA (HeMsNeTTIMEsPSsQsIVeKeL+BAL)
DIMENSION TOW(ARD) e SYMRAOL (25)

DIMENSTON H(MeNe3)s TTIME(L)e+ HWEDRGE(30)
DIMENSION PS(MsN)s Q(MeN)s PNT(80)
INTEGFP®2 [V (34.80)

DATA SYMBOL/? 0080 ,080 30 =000 0R0 0 0 0 0F 0 0F 000 0 qogat]egn,)

100K 0L 0o tMIoINT 000 0PI 10T gTREGIGIQ0TI 018/

DATA TOW/ 0104020030 ,040,050,0K0,070,0R0,001,0000,0]0,020,030,040,4°
150088 g 0T 0,080,090, 00040 ] 0,020,030 040 ,050,0K 040 T0,9R1g090,000,07]¢
Do P20 030 040,050,060 3070 ,080,000,000,0]0,020,0 30,040,051 ,080,070,0
TRV G110 8] 00000040 o050 0KV 0TI GIRIGIGIGINT 2] 0g120,030,040
40950 080 o 0TOPAT VQI g0 g0 ] 0,020,030 ,040 050,080,070 ,0R0,990,000/

IRD=8%

i1PT=6

FXAMINE HEADS TO NETERMINE MAXIMUM AND MINIMUM HEADS
AMX=0.0

XMN=9999999,

"1:“—!

Nl=N=1

DO 1 I=2.M]

DO 1 J=2.N1

IF (H(TeJe3) oGTHMX) XMX=H(TeJe3)
IF (H{IeJoe3) LT XMN) XMN=H(IsJs3)
X17=20.0

DIV=ABS { (XMX=XMN) /XIT)
IXIT=XIT=5,

WRITE (IPT+1R) TTIME (K)

WRITE (1PTe22) BAL

WRITE (IPT+19)
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GWNTT40
GW0OT7750
GWOTTED
GWN7TT70
GWOTT780
GWOTT790
GWOTRO0
GWOTB10
GWOTAZ20
GWOTA30
GWOTR&0D
GWOTRS0O
GWOTAG0
GWOTRTO
GWOTRB0
GWOTR90
GWOT900
GWOTR40
GWOT950
GHOTS10
GW0OT920
GWN7930
GWOT960
GMOTOT0
GW07980
GWOT990
GW0so00
GW0R010
GWoBeonz20
GHWNANI0
GW0RA0D40
GWORODSO
GWOROE0
GWNBOT0
GW0B0B0
GWORN9D
GW0R8100
GWOB110
GWo8120
GW0A130

GWNB140

GW0B170
GWOB1AR0
GW08190
GW0B200
GWOB210
GWOR220
GWOAR?30
GW08240
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TABLE 4,—GROUND—-WATER FLOW PROGRAM LISTING—CONTINUED

HEDRGE (5) =XMN

DO 2 I=6.IXIT

HEDRGE (1) =HEDRGE (1=1)+D1IV

NO & I=5,IXIT

IF (I1.EQ.IXIT) G0 70O 3

GO TO &

WRITE (IPT+21) SYMROL (1) +HEDRGE(I) .
WRITE (IPT,20)

GO TO S

WRITE (IPT+17) SYMBOL (1) +HEDRGE(I)+HEDRGE (T+1)
RUN THROUGH MATRIX ONFE ROW AT A TIMF
DO 15 I=1¢M

DO 14 J=2.N1 s
PNT(NY=TOW(T)

PNT(Yi=TOMW(Y)

IF (1.EG.1,0R,I.EQ.M) GO TO 6
G0 TO0 7

WRITE (IPTs16) (TOW(IT)sIT=1sN)
GO 1O 18

CHECK IF POINT IS LOCATION OF WELLes STREAMs LAKE
IF (IV(1s4).EQ.3) GO TO B

IF (IV(IsJ).EQ.2) GO TO ©

IF (Q(lsJ),GT.0,0) GO TO 10

IF (PS(Ted).GT.0.0} GO TO 11

GO TO 12

IH=1

GO TO 13

IH=2

GO YO 13

IH=3

GO TO 13

H=4

60 TO 13

SELECT SYMBOL FOR HEAD

IH=ABS ((H{TeJo3)=XMN)/DIV)+5.0
PNT(J)=SYMBOL (IH)

CONTINUE

WRITE ONE LINE

WRITE (IPTe16) (PNT{J)ed=1sN)
CONT INUE

RETURN

FORMAT (45X+B80A1)

FORMAT (4TXoAlsBXsF10,29'=*sF10,2)

FORMAT (91°,45X? MAP OF HEAD DISTRIRUTION IN AQU
l== ®4F10:2¢//65X¢?% == FULLY PENETRATINA STREAM
?-= PARTIALLY PENETRATING STREAM OR LAKF'4+//65Xs"
3v/)

FORMAT (//45X'SYMBOL 513X 'HEADN,IN FEET'4//)

FORMAT (//)

FORMAT (4TXsA1+6X:F12,2)

FORMAT (/45X 'CUMULATIVF MaSS BALANCF RFSIDUAL.
ILUX == 9,F10.3}

END
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GWOR?S0
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GWORBR300
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GWNR320
GWOA330
GWNA340
GWORISO
GWNB360
GWOBITO
GWNB380
GWAR3GD
GWNR&0D
GWOR410
GHNB420
GWOR430
GWNR&40
GWOR&SO
GHNB&60
GWOB&TO
GWNB4R0
GWOR490
GWORS00
GWNB510
GWORS520
GW0R530
GWOAS40
GWOB550
GWNRS560
GWNBSTO
GwW08580
GWORS90
GWNBA00
GWNAKLO
GWOBK20
GWnas3o
GWORAKSD
GW0B8650
GHNBAG0
GWOBAKTO
GWOBRABO
GW0B630
GWORTOO0
GWOBT10
GWOBT20
GW0B730
GWORT40
GWOBTS0
GWOBT60
GHOBTTO
GWOBTA0
GWORTS0



TABLE 5,—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING

'y e R T T P T T T - TRl
C BHER BRI BRI R RN RN PR R RN LB LB BB AN RNDORDODNONLOBOBBRBRBLBER] NONRO
C PRI nnon30
C RI 00040
€ RIVER=-INDUCED FLUCTUATIONS PROGRAM PT nonNso
C RIVER-INDUCED FLUCTUATIONS PROGRAM RI 00060
¢ RIVER=-INDUCED FLUCTUATIONS PROGRAM RI 00070
C RI 00080
c PROGRAMMED R8Y M.S. BEDINGERs JsE. REEDs AND J.D., GRIFFIN RI 00090
C UTILI7ZING PROGRAM RY RRENT LOWFLL PRI 00100
C FI 00110
c DATF OF THIS VERSION == 30 JULY 1971 RI 00120
c BRGSO RS RN E NN RORR AT OLBDENEBERORNOBRB ORRRRBRBBBRER] NO] 30
c PO EERRR BB BN RN IR R R RN RO G E R DN AR RRORNRODE 0RO BOBRBEER] 00140
c DIMENSIONS THAT MAY INCREASFE WITH AMOUNT OF INPUT

(o Ty T T S e e Y T T eI T g

C ARRAY NAME b MINIMUM DIMENSION

222222 2 R Ry Ty Ty Ty T Ny S N g g g gy
C I1YR #

C MON « 3600+ ICNT

c IDAY @

C#'!Ilillllll‘iﬁ#‘ﬁi.'DQ#&'GQQ’9##9'.&6l!ﬂl#ﬂﬂ"i‘l”i.‘*.ﬂuﬂ'#!ﬂ.ﬂlﬂllﬂﬁﬂ#06##&

c Wl °

L2 ICODE “

(o IDap @ 38 (ICNT=KCNT)

C PLOTH @

c 10FF -

L IPLY L

CG“&IIIGI"".ﬁ#lc*'Q.*II'OO.'I'I#G!##QGGQD#G"G##il#i‘ll"ob*‘ﬁﬁ’#ﬂi##ﬁ*ﬁni{#&&

C SO @

€ ORS ®

C DATHLD ®

C DIFF @ ICNT

€ DUH @

c COEF *

[ DELTA «

CIIlli!i!§§¢Gﬂ¢l6G1¢i#G#4i%!#0'##Gliﬁl##’###b##&iﬂi&b&&&l&ip0&###0*6&#0#.#‘###9#

(& NMON *

C NIDAY &

c NTYR @ NICNT

€ SIGN ®

C DOBS #

CG{III'!IIQ&}GG'Di#.ﬂ.ﬂi!ﬂ##ill!ﬁ#’liGDG#6060“&‘4{DO#GGGGG#a#!ﬂﬂﬂ'*#ﬁ###i#ﬂﬁi#ﬁ#

o TIM ® LIMIT

(5 DUKF *

CGGDDI'GG‘*#‘*G*!!l!ll'lllﬂﬂﬂllllﬂ#’#ﬂGGb#bbﬂﬂ#llOQQ{QGGGG#o'!'ﬁiﬂﬂ’ﬂn#!!ii#iib#

C  HYDR s ICNT=-KCNT

C!Iibi'!#&il{iﬁ#ﬂﬂliﬂin!ﬂl’#llllIil##i#ﬁbﬂlﬂﬂﬂﬁéﬁﬁﬂﬁGGGGlG#uQQG#'QG#!#Q#GGG##QQ#

€ meee--- e Seesmecceocconccecee-R] N0]50
DIMFNSTON  DUKF(100) » DUH(1000)+ COFF(1000)e DFLTA(1000), RI 00160
IHYDR(1000) » S0(1000)s DIFF(1000)e OBS(1000)s DATWULD(1000)s TIRI NO170

2M(100)s NMON(1000)s NIDAY(1000)s NIYR(1000)s SIGN(100n)+DORS(1000)RI 00180

67
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

INTEGER®2 JN(1000)
NIMFNSION TEMP(31)

RI
RI

COMMON /HYORG/ Hl(3000loICODE(3000!oIYPtkODO)-HON(#OOn!-IDAY(‘OOﬂ)RI

1oHSCAL (5) s VSCAL (5) s IMON(2) s NYR(2)
COMMON /DDORG/ NA(4A),MN(13),MDAY(12)
IMTEGER®#2 I1CODF«IYRsMONsIDAY

RI

COMMON /HEAD/ ICl-ICZ;IC391C¢.IC5-IC601CT¢IC8;IC99]C]ﬂsICll-IClZvIPI

1C13+1C14+1C15+IC164IC1THICIRLICIFIC20
FOUIVAL ENCE (COEF (1) eWI(1)) e (DUH(1)DELTA{1)sTCODE(1))
READ (Be31) (IMON(I}sNYR(T)eI=1+2)

READ (5,33) RIVDAT.NBSDAT

DO S0 I=1.1000

SO0(I)=0.

DO %4 1=1,2000

IYR(I)=NA(3T)

MON(T)=NA(37)

IDAY(1)=NA(3T7)

1CNT - NUMBER OF RIVER STAGFS TO BE READ IN
READ (5+34) ICNT

RFAD IN DATA

MON(I) = MONTH OF MFASURFMENT
IDAY(I) = DAY OF MEASUREMENT
IYR(I) = YEAR OF MEASUREMENT
SO(]) = RIVER STAGF OR LEVEL IN FEET OF ELEVATION AROVE
MEAN SFA LEVEL
1=0

READ (5.35) IYRDsTMONDs (TEMP(J)sJ=1410)
IF (MON(IYRN4) JEN,0.AND. TMOND.EQ.2) MNAY (2)=29
ISTORPM=MDAY [ TMOND)

READ (S5436) (TEMP(J)eJ=11+ISTOPM)
MDAY {P) =28

DO 5 J=1.ISTOPM

I=T+1

IYR{I}=IYRD

MON (1) =IMOND

IDAY(I)=J

SO(I)=TEMP(J)

IF (I.LT.ICNT) GO TO 4

NRUNS IS NUMBER OF RUNS TO RE MADE
FORMAY (I4)

RFAD (551} NRUNS

DO 52 17=19NRUNS

ITIME=1]

pn 2 I=1,1000

DUH(T) =0,

COEF(T1)=0.

DELTAIT)=0,

HYDR(T) =0,

DIFF(I)=0,

ORS(1)==34,

DATHLD(I)=0.

D0 3 1=1.2000
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PRI
P1
PRI
RI

RI
RI
RI
RI
RI
RI
RI
PI

RI
RI
RI
RI
PRI
PRI
RI
RI
RI

RI
RT

RI
RI
RI
RI
Rr1
RI

RT
RI
R1

no200
noelo
n2730

npr40
no2s0
no260
nor70
noe8o
00750

00760
no77o
00780
no790
noA00
noR10
noaz20
n0s83o0
00840
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00860
NOR70
NORARD
00R90
nos00
00910
00920
no930
00940
no9s0
no96o

no3alo
00320
N0340
no3so
00360
no370
no390
00400
no&alo
00430
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—-CONTINUED

Witl)=0, RI
ICODE(T)=NA(3T) RT
HSCAL - SCALE IN FFET ACROSS A 10-INCH HYDROGRAPH, PnOGRAM SELECTRI
ONE OF FIVE SCALES READ IN RT
VSCAL = TIME SCALF INTERVAL, PROGRAM SFLFCTS ONF NF FIVE SCALES PRI
CORRESPONDING TO THE HSCAL (I.E, IF HSCAL (2) IS SFLECTED, RI
VSCAIL (2) WILL RE SELECTED RI
VSCAL THAT CAN RE USED =-- RPI
1« =1 DAY PER LINE RI
P?e85 = 2.5 DAYS PFR LINF RI

5« = 5 DAYS PER LINE RI
10. = 10 DAYS PER LINE R1
30. = 30 DAYS PER LINE RI
READ (%¢30) (HSCAL(I)eI=19e5)s(VSCAL(I)eI=1+5) RrI
IF (HSCAL(1).FQ.0.) GO TO 27 RI
TMON(TI)s NYR(I) s I=1e2 - BFGINNING AND FNDING DATES ' MONTH AND PRI
YEAR) OF HYDROGRAPHW, RESPECTIVELY., HYDROGRAPH WILI REGIN AT RI
TMON(1)s NYRI(1) IF FFFECT OF ANTFCEDENT RIVER STAGES HMAVE REEN PRI
ACCOUNTED FOR RI

IF IMON(2)e NYR(Z2) IS CODED BLANKe HYDROGRAPH WILL PLNAT TO END OF PRI
DATA R1
READ (5+32) ICl1+1C2+IC39IC&sICSICHsICTsICRIICI«IC10+s7C11+IC12,ICIRI
13+1C1441C15,IC16sT1C1T7IC1R-IC19.1C20N RI
RIVDAY - DATUM FOR RIVFR HYDROGRAPH WITH RFFERENCE TO ZFRO NF RI
GAGE RI
ORSDAT = DATUM FOR GROUNDWATER HYDROGRAPH WITH REFEREVCE TO RI
LAND SURFACE RI
NICNT = NUMBER OF GROUND=WATER LEVELS TO RE READ IN RI
READ (S5437) NICNT RI
DOBRS (1) MUST NOT RFE AT AN EARLIER DATE THAN SO(1) RI
AND DOBS(NICNT) MUST NOT RE A LATFR DATF THAN SO(ICNT» PRI
READ (S¢38) (NMON(I)sNIDAY(I)«NIYR{I)«SIGNI(I)sNORS(I)I=1+NICNT) RY
DO A I=1sNICNT RI
DO A& J=1oICNT RI
IF (NIYR(I)EQaIYR(J) JAND NMON(I) EQ.MON(J) s AND.NIDAY (1) .EQ.IDAY (JRI
1)) GO TO 7 RI
CONTINUE RI
0RS (1) =DORS (1) RI
JOotI)=4 RI
DOBS(I)=0RSDAT=DORS(I) RI
CONT INUE RI
DO 9 I=1+-ICNT RI
OBS(1)=0BSDAT=0RS (1) RI
CONT INUE RI
SUMOB=0. RI
DO 10 T=2+NICNT RI
SUMOR=SUMOB+ (JD(I)=JD(T=1))®(DORS(I)+DOBS(I=-1))/2. RI
CONT INUE RI
ADBS=SUMOR/ (JDINICNT)Y=JD (1)) RI
RI

COMPUTF DIFFERENCFS BETWEFN STREAM STAGES AND STORE I~ ARRAY DIFF RI
RI
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N0&440
no&so
0490
00500
nosl1o
nos20
00830
00540
nN0550
noseéo0
nosT70
00SA0
00590
00600
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no&630
00640
noRS0
No660
nos70
0690
novoo
00710
no7rz2o0
00730
00740
no970
00980
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01080
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n1110
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n1180
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01210
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING-CONTINUED

IK=ICNT=1

DO 11 I=2.1K
DATHLD(TI)=S0(I)=RIVDAT

DO 12 I=2+1K
DIFF(I=1)=DATHLD(I)=DATHLD(TI=1)
READ (5941) KLIMIT
LIMIT=KLIMIT»]

DUHF (1) MUST BE A MONOTONIC SEQUENCE WITH TIM(1) = DU“F(1) = 0,
READ (5:42) (DUHF(I)sTIM(I)sI=PsLIMIT)

AND WITH DUHF(LTMIT) = 1, OR WITH TIM(LIMIT) > OR = I[~NT#ITIME
DUHF (1) =0,

TimM(l)=0,

DO 17 K=1+ICNT
TIMF=FLOAT(K)®FLOAT (ITIME)
NO 16 J=1.LIMIT
IF (TIMF=TIM{J)) 13s14+15

RI
RI
RI
RI
RT
RI
RI
RI
RI
PRI
PI
RI
RPI1
28§
R
RI

13 DUH(K)=DUHF (J=1) + ((TIMF=TIM(J=1))/(TIM(J)=TIM(J=1)))®(DUHF (J) =DUHFRI

14
15

16
17

18

1(u=1))

G0 TO 17

DUH (K) =DUNHF (J)

GO YO 17

IF (TIME.GE.TIM(LIMIT)) DUM(K)=DUHF(LIMIT)
CONT INUF

CONTINUE

WRITE (6.43)

CALCULATE COEFFICIENT OF DISTRIBUTIVE EFFECT AND STORe
IN ARRAY COEF

COEF (1) =DUH(])

DO 18 J=2.ICNT /

COEF (J) =DUH(J) =DUH(J=-1)

STOP CALCULATING COEF WHEN DUH EQUALS OR EXCEEDS .98

ALTFRNATE STOP OCCURS WHEN LAST DUH IS RFACHED

IF (DUH(J).GE.0.9R8) GN TO 19

GO TO 1R

CONTINUE

KCNT=TIM(LIMIT) /FLOAT(ITIME)

KCNT = VARIABLE INDICATING THE NUMRFR OF SIGNIFICANT ANTECEDENT
RIVER STAGES IN COMPUTING RIVER INDUCFED WATER LEVEL®c

WRITE (A+31) KCNT

WRITE (6+45) (DUHIT)sI=1¢KCNT)

WRITE (6+45) (COEF(J)sJ=1sKCNT)

JZ2=ICNT=KCNT

IKIC=1

DO 21 I=1+ICNT

DELTA(T)=0,

IR=1]

IC=1

ARRAY ARRAY CONTAINS VALUFS PRODUCED RY MULTIPLYING CrEF®DIFF

ARRAY DELTA CONTAINS THE SUMMATION OF VALUFS ACROSS EACH ROW OF
ARRAY ARRAY
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RI
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RI
RI
RI
RI
RI
RI
RI
RI
RI1
RI

RI
RI
RI
RI
RI
RI
RT
RT
RI
RI
RI
RI
RI
R1
RI
RI
RI
RI
RI
RI
RI

01220
01230
01240
01250
N1260
n1270
01280
01290
n1310
01300
n1320
n1330
N1340
N1350
n1360
01370
01380
n1390
N1400
01410
01420
01430
Nlsao
01450
N1460
01470
n1480
n1490
01500
n1s510

N1530
01540
N1550
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N15R0
01590
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01620
01630
N1A40
N1650
N1660
N1AT70
016/R0
N1~90
01700
1710
ni7reo
nN1730
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

DO 20 J=1+1IKIC

TEMJG=COFF (IR)#DIFF (IC)

NELTA(T)=DELTA(T)+TEMUG

IR=18+1

1C=IC~-1

CONTINUE

IKIC=IKIC+]

IF (IKIC.GE.XCNT) IKIC=KCNT

CONTINUE

ARRAY HYDR CONTAINS THF VALUES TO BE PLACED ON HYDROGUDAPH = THIS

RI
RT
R1
PI
RI
RI
RI
R1
RT
RI

IS OBTAINED RY SUCCESIVELY ADDING THE DAILY VALUES CONTATNED INRI

ARRAY DELTA

HYDRI(1)=DELTA(KCNT=1)

L=KCNT=1

DO 22 I=2.J2

L=Lel

HYDR(I)=HYDR(I=-1)+DELTA (L)

CONTINUE

WRITE(6+45) (HYDR(I)esI=1+1000)

FORMAT (10E11.3)

KLUD=JD (1}

KLOD=JD (NICNT)

SUMHY=0,

DO 23 I=KLUD.KLOD

SUMHY=SUMHY +HYDR(I=1)

CONTINUE

AHYDR=SUMHY / (JD(NTICNT)=JD (1))

WRITE (/+39) AHWYDR

JOUM=J2+1

DO 24 1=2,JDUM

HYDR(I=1)=HYDR(I=1) +AORS=AHYDR

SET THE VALUES CONTAINFD IN IYR«MON.IDAY BACK IN SAMFE ARRAY RY
3000 POSITIONS(AS LONG AS LESS THAN 1000 DAYS OF ReCORD ARE
USED) . THIS IS DONE TO AVOID DESTRUCTION WHEN VALUES ARF
REPLACED BELOW TO GO INTO SUBROUTINF HYDROG

VALUES MUST BF SET BACK AT LFAST THREF TIMES THE NUMBFR OF DAYS

DO 25 T=1.ICNT

IYR{I+3000)=1IYR(I)

MON(TI+3000)=MONI(T)

IDAY(1+3000)=IDAY (]}

J=0

K=0

THE FOLLOWING TO STATEMENT 26 SFTS RIVFR CHANGESs CAI CULATED
WELL FLUCTUATINNS. PLOTTING SYMBOLe AND DATES INTO ARRAYS
FOR USE RY SUBROUTINE HYDROG WHICH WILL PLOT THE HvDROGRAPHS,

DO 26 I=KCNT,IK

J=Jde+1l

K=Ke+] .

RIVER HYDROGRAPH VALUFS

IYR(JI=IYR(T+3000)

MON(J)=MON{TI+3000)

IDAY (J)=IDAY (I+3000)
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

ICODE(J) =28 RI 02740
W1(J)=DATHLD(T) RI n27250
J=Jel RI 02260
WELL HYDROGRAPH VALUFS RI n2270
IYR(J)=TIYR(I+3000) RI 02280
MON(J)=MON(TI»3000) RI 027290
IDAY(J)=IDAY(I+3000) RI 02300
ICONE(U)1=13 RT 02310
W1l{J)=HYDR(K) RI 02320
OBSERVED WATER LEVELS TN CALCULATED WELL RI n2330
J=del RI 02340
IYR(=IYR(T+3000) RI 02350
MON(J)=MON(TI+3000) RPI n2360
INDAY(J)=IDAY(1+3000) RI 02370
ICODE (J) =25 RI N2380
W1(J)=0BS(I) RI 072390
26 CONTINUFE R1 n2400
CALL TO HYDROG TO PLOT HYDROGRAPHS - VARIARLE ARGUMENT .2 TRANSMITRI N2410
THE NUMBER OF VALUFS [N EACH ARRAY TO THF SUBROUTIE. RI n24&20
J2=Jd2+3 RI 02430
CALL HYDROG (J2.RIVDATNASDAT) RT N2440

DO 53 TJ=1,1CNT

IYR(IJ)=IYR(IJ+3000)

MON(TJ)=MON(TIJ+3000)
53 IDAY(IJ)=IDAY(1J+3000)
52 CONTINUF

WRITE (6+40) RI 02450

2T STOP RI n2470
RI 02480

RI 02690

30 FORMAT (10FS.0) RI N2%20
31 FORMAT (41%) RI 02530
32 FORMAT (2044) RI N2540
33 FORMAT (2F10.1) RI 02580
34 FORMAT (1I5) RI Nn2560
35 FORMAT (9Xe”1241Ks10F6,2) RI 02570
36 FORMAT (14X010F6,”79/+14Xs11F6,2) R1 n2580
37 FORMAT (15) RI 02590
38 FORMAT (19Xs312+A1+F6.201X03129A10F6.2911Xs3129A10F6.2.1X9312+A14F6RI 02600
l.2) RI 02610
39 FORMAT (5X+F10.2) RI 02620
40 FORMAT (1H1) RI 02630
41 FORMAT (12) RI H2640
42 FORMAT (F1l0.8:+F10.5) RT n2650
43 FORMAT (//s1H o1SHVALUES OF D(UIHa//) RI 02660
END RI 02470
SUBROUTINE HMYDROG (NYJRIVDAT.OBSDAT) RI n2680
SUBROUTINE HYDROG TO PLOT HMYDROGRAPM, RI 02690

DIMENSION SCTOP(11)s TDAP(3000)s PLOTH(3000)s IOFF(30n0)s IPLT(300RI 02700
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TABLE 5 —RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

10)s IPT(100) RI
INTEGER®2 ICODEIYR«MONsIDAY RI
COMMON /HYORG/ Hlt3000)oICODE(3OOOl-IYPttBUOJcMON(#OOHI.TD!YIQBOO)PI

1+HSCAL (5) o VSCAL (5) s IMON(2) s NYR(2)
COMMON /DDORG/ NA(46) sMN(13) «MDAY (12)

COMMON /HEAD/ ICLleIC2+IC3eIC4sICSsIChsICT+ICRIICOsICIN+ICI1»IC120IR]
1C134IC145IC15+IC165ICITIC1BICIOIC20 RI
DO 1 I=1+3000 RI
IDAP(I) = NA(3T) RI
IDAP(I) = O RT
PLOTH(T) =0, R
IOFF(1)=0 RI
IPLT(I)=NA(3T) R1
DO 2 I=1s100 RI
IPT(I)=NA(3T) RI
WRITE (6+76) RI
CHANGE VERTICAL SCALE VALUES(VSCAL) TO VALUFS USED IN PROGRAM R1
DO 3 I=1,5 RI
IF (VSCAL(I).EQ.l.) VSCAL(I)=5,1 RI
IF (VSCAL(I).EQ.2.5) VSCAL(I)=2, RI
IF (VSCAL(I).EQ.5.) VSCAL(I)=1, RI
IF (VSCALII),EQ.10,) VSCAL(T)=,5 RI
IF (VSCAL(I).EQ.30.) VSCAL(I)=,1666667 RI
IF (VSCAL(I).EQ.5.1) VSCAL(I)=5, RI
SCTOP ARRAY-=-STORAGE FOR HORIZONTAL SCALE PRINTED REFARE AND RI
AFTER EACH HYDROGRAPH , RI

IDAP ARRAY--LINES ON WHCIH DATA ARF PLOTTED (VERTICAL:. RI
PLOTH ARRAY--PLOT POSITION OF DATA ON THE MORIZONTAL., RI
I0OFF ARRAY=-=NUMRER OF TIMFS PLOT 1S OFF SCALE. RI
IPLT ARRAY=-=CHARACTER OF PLOTTED POINT, RI
IPT ARRAY=-~100 CHARACTER ARRAY FOR ARRANGING AND PRINTING RI
A LINE OF THE HYDROGRAPH, RI

IF HMIGH AND LOW WATER LEVELS ARE AT FRONT OF RECORDS AND THEY ARE RI
NOT IN TIME SEQUENCEs MOVF STARTING POSITION UNTIL ORPERED DATA  RI
ARE ENCOUNTERED. RI
JYXX = POSITION OF FIRST PROPERLY TIME SEQUENCED WATE> LEVEL IN RI
DATA ARRAYS, RI
JYXX=1 RI
AYRR = USED FOR CHECK OF DATA BEING IN TIMFE SEQUENCE, RI
AYRR=TYR(1)®12,0+MON(1)+TNAY(1)/100. RI
AYRR = (FLOATI(IYR(1)) # 12.) ¢ FLOAT(MON(1))e (FLOAT(INAY(1))/100.)RI
DO 4 I=PeNY RI
BYRR - USED FOR CHECK OF DATA BEING IN TIME SEQUENCE. RI
BYRR = (FLOAT(IYR{I)) # 12,) + FLOAT(MON(TI))«(FLOAT(INAY(I))/100.)RI
BYRR=IYR(I)®12,0+MON(I)+IDAY(I) /100, R1
IF (AYRR,GT.BYRR) JYXX=1 RI
AYRR=BYRR RI
DETERMINE MAXIMUM AND MINTMUM WATER LEVELS. R1
SET PLOT RANGE (TIME) RI
LOWFR TIME LIMIT. RI

KY = POSITION OF FIRST WATER LEVEL TN DATA ARRAY (DATE SORTED). RI
KY=0 RI
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TABLE 5. —RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

JYR = USED FOR SORTING FIRST WATER LEVEL (DATE FROM CANTROL CARD) .RI

JYR=(NYR(1)#12)+IMON(])
DO 5 I=JyXXeNY

KYR = USED FOR SORTING FIRSY WATER LEVFL (DATE FROM NDATA ARRAY).

KYR=(IYR(I)®#12)+MON(I)
IF (KYR.GE.JYR) GO T0O &
CONTINUE
Ky=1
UPPER TIME LIMIT,
JY = POSITION OF LAST WATER LEVEL IN DATA ARRAY (DATF SORTEN),
Jy=0
IF (NYR(2),LT.1) 6O 70 A

JJUYR = USED FOR SORTING LAST WATER LEVFL(DATE FROM CONTROL CARD).

JUYR=(NYR(2)2]12) ¢« TMON(2)

DO 7 T=KY,NY

KKYR = USED FOR SORTING LAST WATER LEVEL(NDATE FROM DATA ARRAY),

KKYR={IYR(I)®#]12) +MONI(T)

IF (KKYR,GT.JJYR) GO TO 9

CONTINUE

JY=NY

GO TO 16

JY=I=-1

CONT TNUE

DETERMINE MAXIMUM AND MINIMUM WATER=-LEVELS FOR HYDROGDAPHS

BMX - MAXIMUM WATER LEVEL.,

BMX=(=100000,)

BMI = MINIMUM WATFR LFVEL.

BMI=100000,

DO 11 I=KYsJY

BMX=AMAX] (BMXsW1 (1))

BMI=AMIN]I (BMIsW1(T)}

CONT INUE

DIFF = DIFFERENCE BETWEEN MAXIMUM AND MINIMUM WATER LFVFL.

DIFF=BMX=RM]

DO 12 T=1.5

IF (HSCAL(I1).GT.DIFF) GO TO 14

CONTINUE

1=5

IF (HSCAL (1) .,GF.0,.5) GO TN 1l&

I=1=1

GO TO 13

SCALH = HORIZONTAL SCALE FOR HYDROGRAPH (SELFCTED FROM HSCAL
ARRAY) .

SCALH=HSCAL (1)

SCALV - VERTICAL SCALF FOR HMYDROGRAPHI(SFLECTED FROM VeCAL
ARRAY) .

SCALV=VSCAL(T)

DETERMINE RANGE OF SCALF

IF (SCALH.LE.10.) GO TO 15

KMMe DMIo IMIs CMI = USED TO DETERMINE LOWEST EVEN SCALE VALUE.

KMM=BMT/10.

DMI=KMM®] 0
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

IF ((DMT+(=10,)+SCALH) (LT .BMX,AND, (DMTI#(=1,)+SCALH) .G AMX) GO TO RI
118 RI
BMI=DMI ¢ (=10.) RI
BMX=BMI+SCALH RI
60 7O 16 ) RI
BMI=BMI+(=1.5) RI
IMI=BM] RI
CMI=IMT RI
IMX - MAXTMUM SCALF VALUF. EQUAL TOD LOWFST SCALF VALUrc R1
PLUS SCALH, RI
IMX=CMI+SCALH RI
GO TO 17 RI
IMX=BMX RI
IMI=BM] RI
SCTOP(11)=1IMX RI
SCTOP(1)=1TMT RI
DO 18 I=2,10 RI
SCTOP(TI)=SCTOP(I=1)=((SCTOP(1)=SCTOP(11))/10,) RI
DETERMINE PLOT POSITION = PLOTH=-=POSITION ON LINEs IDAP==LINE OF RI
DO 954 T = 1,2000 RI
IDAP(I) = 0 RI
954 PLOTHI(I) = 0. RI
PLOTs IOFF=-=-TIMES PLOT IS OFF SCALF, RI

J=0 RI
DO PR I=KYsJY RI
J=Js ] RI
SLOTHs LOTHs KOTH = USED TO DETERMINE PLOT POSITION O WATER LEVELRI
ON HORIZONTAL LINE(PLOTH VALUE). RI
SLOTH=(W1(I)=SCTOP(11))/(SCALH/100.) RI
LOTH=SLOTH RT
KOTH=SLOTH#100, RI
KOTH=KOTH=(LOTH=100) RI
IF (KOTH.GE.S0) PLOTH(J)=PLOTH(J)+1, RI
IF (KOTHLE. (=50)) PLOTH(J)=PLOTH(J) =1, RI
IL - SWITCH FOR CHANGING PLOT SYMBOL ON OFF SCALE PLOT, RI
iL=0 RI
PLOTH(J)=LOTH+100+IFIX(PLOTH(J)) RI
IF (PLOTH({J) «GE.101.) TIL=1 RI
I0FF (J)=0 RI
IF (PLOTH(J) .LF.100.,) GO TO 20 RI
PLOTH(J)=PLOTH({J)=100, RI
IOFF(J)=I0FF (J) ] RI
GO TO 19 RI
IF (PLOTH{J) «LTe0.) PLOTH(J)=PLOTH(J)+100, RI
IF (SCALV.GE,S5,) GO To 22 RT
IVY - DATE(YEAR AND MONTH) CONVERTED TO SINGLF NUMBER FOR RI
NETERMINING LINE FOR PLOT, RI
IVI=({IYR(I)=IYR(KY)})®12)+ (MON(T)=MON(KY)) RI
AVT = IVT IN REAL NUMBFR FORM, RI
AVT=1IVT RI
AINES = LINE OF PLOT MINUS DAY INCREMENT, RI
AINES=AVT® (SCALV*K,) RI
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TABLE 5.—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

IF (SCALV.LT..17) 60O Tn 21

DAYV = DAY INCREMENT FOR DETFRMINING LINF OF PLOT(IDAr
AINES + DAYV),

DAYV=IDAY(I)

DAYV=DAYV® (SCALV/5.)

IDVe JDVe ADVs IDA - VARIABLES USED IN NETFRMINING LINEINCREMENT

FOR 1DAP,
1DV=DAYY
JOV=DAYV®2]100,
ADV=JDV=(1DV#100)
IF (ADV.GE.l.) DAYV=DAYVel,
IDA=DAYV
DAYV=IDA
IF (DAYV.GT,(SCALV®A,)) DAYV=DAYV~1,
LINE ON WHICH DATA IS TO BE PLOTTED=--INDAP(J)
IDAP(J)=AINFSeDAYV
60 T0 27
SET UP IDAP(LINE OF PLOT VALUE) FOR DATILY HYDROGRAPH,
IDAP (J)=RAINES=],
G0 TO 27
IvVT=0
MDA - MONTH OF WATER LFVEL REING EXAMINED.,
MDA=MON(I)
NDA - MONTH OF FIRST WATER LEVEL TO RE OUTPUT,
NDA=MON (KY)
IF (MDA .LT.NDA) GO TO 74
IF ((MDA=-NDA) .EQ.N) GO TO 26
MDA=MDA=1
DO P23 TR=NDA.MDA
IVT=IVT+MDAY(IR)
G0 TO 2?26
NDA=NDA=]
DO 25 IS=MDANDA
IVI=IVT=MDAY (IS)
AVT=IVT« ((IYR(I)=TYR(KY))®365)
AINES=AVT® (SCALV/S,)
DAYV=IDAY(I)
IDAP(J)=AINES+DAYV
JMM=&
KZZ = EQUAL TO KY-FIRST DATA VALUE ARRAY POSITION.
KZZ=KY

JZZ = EQUAL TO ARRAY POSITINN OF DATA VALUE BEING EXAnINED.

JZZ=1

CHECK FOR LEAP YEAR,

860 DO 862 IG = JMMy96 b

DO A67 NZZ = KZZ.J2Z

862 IF (IYR(NZZ) .EQ. IG) GO TO BA3

IF (IYRINZZ) .FQ, IG) GO TO A63

862 CONTINUE

G0 TO R26

863 UMM = [G + &

IF (IYR(KY) .EQ. IG .AND, MON(KY) ,6T, ?) GO TO A26
IF (MONC(I) .6T. 2) IDAP(J) = IDAP(J) + 1
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING-CONTINUED

GO TO 860
IYRJUG=IYRI(I)

{F (Hon!l*pJG").EQ.O.AND.“DN(I,.GE.?'
IPLT(J)=NA(39)
IF (IL.EQ.1)

IPLT (J)=NA(40)

TDAP (J)=IDAP (J) +1

ICDE = EQUAL TO ICODE OF DATA VALUE BEING FXAMINED,
ICDE=ICODE(I)

IF (ICDE.NE.37)

IF (IL

IDAP(J)==VERTICAL LINF OF PLOT,

«EQ.

1

«AND,

ICDE

IPLT(J)=NA(TCDE)

«NE. 37) IPLT(J) = NA(CICDE + 13)
IF (IL.EQ.1.AND.ICDE.NE.37) IPLT(J)=NA(ICDE+1}
IF ((ICDE.EQ.l1.0R.ICDE.EQe24) AND.W1(T) ,EQqs.0)
IF (ICDF.EQ.25.AND.W1(T).FQ.34,) IPLT(J)=NA(3T)
CONTINUE

IPLT==CHARACTER OF PLOTTED POINT
ITV=-=TOTAL NUMBER OF LINES

MYFARs KYEAR - YEAR OF FIRST MEASUREMENT TN BE PLOTTFn,
MYEAR=IYR(KY)+1900

IRG = MONTH OF FIRST MEASUREMENT TO BE PLOTTED.

I1BG=MON(KY)

KOUT = COUNTER FOR SPACING LINES,

KOUT=0

IF (SCALV.GE.5.) GO TO 29

IK=SCALV*®*6.
ITV = TOTAL NUMBER OF LINES OF HYDROGRAPH,
ITV=(((IYR(JY)=TYR(KY))#12)+ (MON(JY)=MON(KY))+1)®]K
G0 T0 37

1TV=0

MDXe NDXe

MDX=MON(JY)
NDX=MON (KY)

IK=MDAY (NDX)
IF (MDX.LT.NDX)

IK = VARIABLES USFD IN CALCULATING

HYDROGRAPH.

DO 30 T=NDX.MDX
ITV=ITV+MDAY (])
GO TO 33
NDX=NDX=1
DO 32 I=MDX.NDX
ITV=ITV=MDAY(I)
ITYV=((IYR(JY)=TYR(KY))2365)+ITV
DO 36 TJ=4+96+4

DO 34 JI=KY,JY

IF (IYR(JI) EQ.TIJ)
CONT INUE
G0 TO 36
ITV=ITV+1
CONTINUE

WRITE

(AeTT)

G0 7O 31

GO TO 35

113+1C14,IC15,1C16.1C17,IC18,1IC19,1C20

WRITE

(AeTB)

SET ALL MINUS SCALF VALUES TO PLUS VALUES,
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

DO P13 1T = 1.11

IF (SCTNP(T) .GF, 0.) GN TO P13

SCTOP(T) = SCTOP(I) # (=1,)

213 CONTINUE

DETERMINE PROPFR SCALF TITLF TO PRINT,

WRITE (/s79)

PRINT SCALE VALUES.

WRITE (6+80) (SCTOP(I)eI=1s11)

J=1

PRINT PLOT ROUNDRY,

WRITE (6.81)

IAS - COUNTER TO PRINT OUT LEFT HAND EDGE OF HYDROGRA-Hs EITHER
AN # OR NUMRER FOR OFF=-SCALE INDICATONR,

IAS=42

JAS = COUNTER TO SET=-UP LINF,

JAS=T

KYEAR=MYEAR

STATEMENTS THROUGH 1000 ARRANGES ANN PLNTS HYNROGRAPH,

DO 7S5 I=1.ITV

BLANK PLOT ARRAY (IPT),

DO 38 K=1+100

IPT(K)=NA(3T)

SET INTO IPT ARRAY INTERMEDIATE LINFS OF NOTS.

IF (KOUT.EQ,IK.AND,SCALV,.GE.1.) GO TO 39

GO TO 41

DO 40 I0J=1.100

IPT(10J)=NA(38)

GO TO &4A

IF (SCALV.LT.,.17) GO TD 42

IF (SCALV.EG.0.5.,AND.JAS.FQ.T) GO TN 43

GO TO 46

IF (1.GTo3.AND.(IRG.EQ.5.0R.IBGEQall) sAND I LT (ITV=2)) GO TO 44
GO TO 46

IF (JAS,EQ.ITV) GO TO 46

JAS=JAS+6

DO 45 J0I=1,100

IPT(JOT)=NA(38)

GO TO 48

DO 47 1TY=10+490.10

IPT(ITY)=NA(38)

IPT(100)=NA(42)

KOUT=KOUT+1

PDAY = LENGTH OF MONTH IN DAYS(FROM MDAY ARRAY),
PDAY=MDAY (IRG)

IF DAILY SCALE., DETERMINE NUMBER OF PLOT LINES FOR MO~TH,
IF (SCALV.GE.S5.,) IK=PDAY®(SCALV/S.)

IF (SCALV.LT..17) GO TO SO

CHECK FOR LEAP YEAR,

DO 49 NIT=1900+2000+4

IF (IRG.EQ.P . AND.KYEAR.EQ.NIT} IK=(PDAY#(SCALV/5,))+1,
IF (KOQUT.LE.IK) GO TO Sl
KOUT=1
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

IF (SCALV.LT..17.aND.T.FQ.,1) GO TO &1

IBG=1BG+]

IF (IRG.EN.13) IBG=1

CHECK FOR PLOTTING OF VALUE ON LINF.,

IF (INAP(J).EQ.I) GO TO 57

GO TO &0

SET PLOT SYMBOL ON LINF.

IP = PLOT POSITION ON HORIZONTAL LINE FROM PLOTH ARRA+ TO PUT
INTO IPT ARRAY,

IP=PLOTH(J)

IPT(IP)=IPLT(J)

NR - COUNTER FOR MORE THAN ONE NUMBFR AT A POSITION,

NR=?

CHECK FOR MORE THAN ONE VALUE ON LINF,

IF (JeFNR(JY=KY+1)) GN TO 56

IF (IDAP(J) «NE,INAP(J+]1)) GN TO 55

CHECK FNOR MORE THAN ONF PLOT AT SAMF POSITION ON LINF_

IF (PLOTH(J) sEQ.PLOTH(J*1)) GO TO S&

J=Jel

SET ADDITIONAL VALUES ON LINE,

IP=PLOTH(J)

IPT(IP)=IPLT (J)

GO TO &3

SET IN NUMBER IF MORE THAN ONE VALUF IS AT SAMF POSITTON,

NR=NR+1

IPT(IP)=NA(NR)

J=del

GO TO 53

NOP = VARIABLE TO MOVE OR NOT TO MOVE TO NEXT LINE OF HYDROGRAPH
CONTROL IS IDAP ARRAY,

NDP=1

GO TO 87

NDP=0

SET NUMBER FOR OFF=SCALF INDICATOR IN LFFT=HAND COLUM OF PLOT

OR # IF NOT OFF SCALF.

IF (IOFF(J).LT.1) GO TN SA

IAS=1+I0FF (J)

ISA - COUNTER FROM IOFF ARRAYs FOR OBTAINING CORRECT tAS VALUF=-
OFF=SCALE INDICATOR IN LEFT COLUMN,

ISA = IOFF(J)

DO 741 IE= 1. ISA

741 IAS = TAS + 1

GO TO 59

T42 IF (IPT(IP) ,FQ., MNMA(3T)) GO TO 745

1AS = 42

1AS=42

IF (IPT(IP).EQ.NA(3T)) GO TO 59

J = LINE COUNTER.

J=NDP+J

NK = INDEX FOR PRINTING MONTH{(MN ARRAY),

NK=IRG

JOUT, AOUTs MOUTs LOUT-=-VARIABLES USED TO DETERMINE WuETHER OR

79

RI
RI
RI
RI
RT
R1
RI
RI
RI
RI
RI
RI
R1
RI
RI
R1
R1
RI
RT
RI
RI
R1
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
R1
R1
R
RI
RI
RI
RI
RI
R1
RI
RI
RI
R1
PRI
RI
RI
RI
RI
RI
RI

NSA30
058410
NSAKN
nNsRe0
NSAR7TN
NSARQ
05R9N
nNs800
05910
05920
05930
05940
nNs5950
N59480
nNs970
N5980
ns990
nN6000
0&a010
06020
NARO30
nN&0&0
06050
N&6060
06070
06080
N6090
n&6100
06110
06120
N6130
06140
06150
05160
N&170
N6180
N6190
0200
067210
06220
N6230
06240
06250
06260
06270
n&6280
06290
N6300
n&a310
06320
06330
06340
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63

(X

65

66

67

68
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TABLE 5—RIVER—INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

NOT TO PRINT DAYS AT SIDF OF =YDRNGRAPH,

JOUT=0

IF (SCALV.LT..17) GO TO 72
IF (KOUT.NE.1) NK=13

IF (SCALV.GE.5.) 60 TO &3
AOUT=KOUT
AQUT=(AOUT/SCALV)®5,
MOUT=AOUT

LOUT=A0UT*100.

JOUT=LOUT= (MOUT®100)

IF (JOUT.GE.1) GO TO 64

NOUT = DAY COUNTER. PRINTED ON SIDE OF HYNDROGRAPH,

NOUT=AO0UT

IF (IBG.EQ:2.AND.NOUT,.GT,.78)

NO 61 TKT=1900.2000:46

IF (KYFAR.EQ.IKT,AND.IRG.FQ.2.,ANDNNUT . FN,2R)

NOUT=2R

RI
RI
R1
RI
RI
RI
RI
RI
RI
R1
RI
R1
R1
RI
R1
RI

IF (IBG.EQ.1OR.TRG.ENe3eNR.IBGeEQRSNR,IRGERTOR.IPG.FNB.0R,IBRI

GO TO 64

IF (NOUT,NE.30) GO TO &é&
NOUT=31

GO TO &4

AOUT=KOUT

NOUT=A0UT® (5,/SCALV)

THIS SECTION OF CODE AVERAGES
LINE AND PLOTS THF AVERAGE FOR THE ON=PLOT VALUES

CONTINUF
PTKT=0,.0
IPTEM1=0
DO 65 ILIM=1,100

GO TO &2

IF (IPT(ILIM).NE.NA(2R)) GO TO 65

IPTEM2=IPT (ILIM)
IPT(ILIM)=NA(3T)
IPTEMI=TLIM+IPTEM]
PTKT=PTKT+1,0

CONTINUE

IF (PTKT.EQ.0) GO TO 66
IPTEMI=IPTEM]I/PTKT+0.5
IPT{IPTEML)=IPTEMZ
CONTINUE

IF (KOUT.NE,1) GO TO 68

896 IF (KOUT .NE. 1) GO TO RAR

IF (JOUT.GE.1) GO TO &7

A LINE WITH MONTH AND DAY PRINTED = MN,
WRITE (6:82) MN(NK) +NOUToNA(IAS) s (IPT(KJK) eKJK=14100) (NOUT s MN (NK)

GO T0 75

A LINE WITH MONTH PRINTED = MN,

WRITE (6+83) MN(NK)sNA(TAS) s (IPT(KJK) 9K JK=14100) g MN (Nw)

G0 T0O 75

IF (1.EQ.2) GO TO 70

IF (KOUT.EQ.2.AND.TRG.FQ.1)
IF (JOUT.GF.1) GO TO A9

GO TO 70

80

MULTIPLE RIVER STAGE VAI UFS ON ONE

RI
RI
RI
R
RI
RI
RI
R1
RI
R1
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RT
RT
RI
R
RI
RI
RI
RI
RI
RI
R

NnAISO0
0AR3A0
nN63T0
N6380
NA390
nG64no
NA&el10
06420
nN6&30
N6&&0
06450
NEe6k0
06470
N&480
Nh490
n&es00
N&s10
04520
n6530
06540
NesSs0
N&5&0
06570
06580
06590
N&&00
06610
06620
06630
06640
06650
04660
N6RTO
06680
06690
nATO0
N&Tl1o0
06720
06730
06740
n67S0
nNeT60
neTTn
N&6TAO
W AT
NAROO
0AR10
N6R20
N&AR30
N6R&40
NGRSO
06860
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T0

Tl

72

73

T4

75

TABLE 5.—RIVER—-INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

A LINE WITH DAY PRINTED = NOUT, R1
WRITE (6¢8B4) NOUTSNA(TAS) ¢ (TPTIKJUK) sKJK=14+100)NOUT RI
GD TO 78 RT
A LINE WITH NO SINF TIME SCALE. R
WRITE (6+R5) NA(TAS) o (IPT(KJUK) sKUK=1+100) RI
GO TO0 7S RI
IF (JOUT.GF.1) GO TO 71 RI
A LINF WITH YEAR AND DAY PRINTED - MYEAR, NNUT, RI
WRITE (6+86) MYEAR«NOUTsNA(TAS) o (IPT(KJK) s JIK=15100) s+ OUT+MYFAR RI
GO TO 74 RI
A LINE WITH YEAR PRINTFD = MYEAR, R1
WRITE (6+87) MYEARINA(TAS) o (IPTIKJUK) sKJUK=14100) sMYEAR RI
GO TO 74 RI
MONTHLY HYDROGRAPH, RI
IF (NK.EQ.1) GO TO 73 RI
IF (I.EQ,1) GO TO 73 RI
A LINE WITH MONTH PRINTED - MN, RI
WRITE (6+88) MN(NK) sNA(TAS) « (TPTIKJK) +KJK=1s100) ¢ MN (Nw) RI
GO TO 758 RI
A LINE WITH YEAR AND MONTH PRINTED = MYFAR, MN, RI
WRITE (6:89) MYFARMN(NK) s NATTAS) s (IPT(KUK) o KJUK=19100) ¢ MN(NK) ¢MYFARI
1R RI
KYEAR=MYEAR RI
MYEAR=MYF AR+ ] RI
CONTINUE RI
WRITE (6+80) (SCTOP(I)eI=1s11) RI
WRITE (6+81) RI
WRITE (6¢90) RIVDAT,0RSDAT RI
DEBUG SURCHK
RETURN RI
RI
RI
FORMAT (1H1) . RI
FORMAT (20A4) RT
FORMATY (/7/7//777) RI
FORMAT (/+50X+?2H WATER LEVELS IN FEET /) RI
FORMAT (BXs11(FTe1+3X)) RI
FORMAT (13Xs101(1H=)) RI
FORMAT (4XoB4o1Xel2:2XsAlsl00A1s2Xs]201XsAS) RI
FORMAT (4XsA4+5X9Als100A)sSXoA4) RI
FORMAT (O9Xe12e2XesAle100A]:2X12) RI
FORMAT (13XeAls100A1) RI
FORMAT (4Xolas1Xal292XsAlelN0Als2XeI2s1Xs14) RI
FORMAT (4XsT4+5XoAls100A)sSXNs14) RI
FORMAT (TXoR&4e2XsAlslN0Ale2XeA4) RI
FORMAT (1XsT4:2Xe0Rbs2XoAlsl00A1 2N sRA&+2Xs14) RIY

FORMAT (///+13X+s22HEXPLANATION OF SYMROLS//16X+44HR = RIVER LEVEL RI
1HYDROGRAPHs 0.0 POINT EQUALSsF10.2+24HFEET ABOVF ZERN OF GAGE./16XRI
P926HC = CALCULATED HYDROGRAPH /16X+50H0 = ORSERVED WATFR LEVEL IN RI
3WFLLe 0,0 POINT EQUALS+F10.”P+24HFEET BELOW LAND SURFArE.//21Xs62HARIT
4 NUMBER INDICATES THE NUMBER NF SYMROLS THAT FALL AT a POINT./21XeRI
STBHPOINTS PLOTTED OFF SCALE ARE INDICATFD BY THE NEXT LETTFR IN ALRI
6PHABETIC ORDER.) RI
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0ARTO
N&RBO
0ARS0
06900
N&910
06920
06930
N6940
N6950
n6960
06970
06980
06990
n7000
07010
N7020
07030
07040
n7050
n7060
07070
070R0
07090
07100
nT110
07120
07130
07140

07150
07160
nT170
n7180
07190
07200
n7210
07220
07230
07740
07250
n7260
nT270
07280
07290
07300
07310
07320
N7330
07340
07350
N7360
07370
07380



TABLE 5-—RIVER-INDUCED FLUCTUATIONS PROGRAM LISTING—CONTINUED

END RI 07390

BLOCK DATA

COMMON /DDORG/ NA{(46) sMN{]13) «MDAY (12)

DATA NA/ZIQT 0] 0302030300040 ,050 30 0,970 ,0R949G0,0308,0n0,000,0[¢,
BIF O G UF O g0 GI g0 g0 0 g® R g RO gt o 0MIGgOINI QPO gt Pl 80,80 g?G0, 8T8,
BIUT GOV G PRI g I XS g IY TG00 00 B D08 0t g8 /080,00 ,0, |Gl Vi
sy 4y

DATA MN/PJAN .3 FFB. "o "MAR P PAPR, Y« *MAY *o? JUNF U o9 JU) Y? o 'AUG, ? s
BISEP "9 ?0CT ' e *NOV,. "o "DEC. o ? vy

DATA MDAY/3142R+31930031930+319320530031030+31/

END

82



TABLE 6.—EVAPOTRANSPIRATION PROGRAM LISTING

CooaaatetaatanadtaRdaeanedientidesuennealeatidedadiiietonnbabrnanetbanoaaafpT
CGIGQQQOQﬂ.#GOQ*.GGGQ#’DQﬁ*90."{}.'#!!‘#9#65#!”Qﬂ##*ﬂ'ﬁﬂﬁoﬂﬂ!ﬂ#iﬂ###bﬂfT

OO0 N

EVAPOTRANSPIRATION PROGRAM
EVAPOTRANSPIRATION PROGRAM
EVAPOTRANSPIRATION PROGRAM

PROGRAMMED BY J. E. REED

DATE OF THIS VERSTION == 30 JULY 19T

ET
FT
FT
FT
ET
ET
ET
ET
ET
(21
ET

CLaanauaedaRtaRRtaatadaaiiddaitadeaeatadetsaseanbadooaanadadonraaanadosnanefT
C“*&"'i'i"lllﬂ}iG.QG'I.'QI.Q.G.C."Qi”{..i.!l.ﬂ}*l"..'.GQGQQ..Q.Q'O‘ET

DIMENSION ET(15e792)e LITH(45)e ETCRV(Bs6) s LCD(2S) s
READ (5+22) ((ET(lede2)ed=1eT)el=1s15)
READ (5¢23) ((ET(Tedel)sd=1eT)sI=1615)
READ (5+24) (LITH(I)sT1=1+45)

READ (5+25) RANGE

READ (5¢26) MoNeDTWo ((LCD(I) e TH(I))eI=1s12)
WRITE (6+27)

WRITE (6+78) Mg¢N

WRITE (6/:29) DTW

WRITFE (/#+30)

IF (TH(12).FQe0e) GO TO 2

READ (5¢31) ((LCD(I)sTH(IN)eI=13+25)

DO 9 J=2s7

ETCRV(J=12)=ET(1leJdsl}

TTOP=500,

DEPTH=0.

DN & I=1425

IF (TH(1).EQ.0.) GO TO S

IC=LCD(I)

IF (J«GT+2) GO TO 3

LIC=3#1IC

WRITE (6632) LITH(LIC=2) oL ITHILIC=1)oLITH(LIC)sTHI(I)
CONTINUE

IF (TTOPGT.ET(ICsJs2)) TTOP=ET(ICeJUse?)
DEPTH=DEPTH+TH(I)
TTOP=TTOP=TH(I)®ET{(ICeJdsl)

CONT INUE

IF (TTOP=0s) 69647

DEPTH=DEPTH+TTOP

GO TO 8

IF (TTOP.GT.ET(2eJs2)) TTOP=FT(2sJs?)
DEPTH=DEPTH+TTOP/FT(2eJs1l)
ETCRV(J=1+11=DEPTH

CONTINUF

WRITE (6:33)

WRITE (6:34) ((ETCRVIIsJ)eJd=192)el=1s6)
N=1

83

ET
ET
(2
ET
ET
ET
ET
ET
ET
FET
FT
ET
ET
ET
ET
ET
FT
EY
FT
FT
ET
ET
ET
ET
FT
ET
FT
ET
ET
ET
ET
ET
FT
ET
FT
ET
FT

nool1o
nnoz2o
60030
nno&o
nooso
nooe60
nooTo
nonKRo
00090
00100
no11n
nn1zo0
00130
nol1so0
00150
nol60
00170
00180
no1so
npo200
00210
no270
no230
00240
007”50
00760
no270
no2R0
n0?90
no300
no310
00320
n0330
no340
no0350
no3&0
00370
no03Bo
n0390
no&00
N0410
N0420
00630
nosso
00450
00460
N0470
N04R0
00490
00500
00510
00520



TABLE 6.—EVAPOTRANSPIRATION PROGRAM LISTING—CONTINUED

M=
10 IF (DTW.GE.FTCRV(1+1)) GO TN 14

IF (DTW.LE.ETCRV(As«1)) GO TO 12

DO 11 1=1.5

IF ((DTW.LT.ETCRV(T+1)) .AND,. (DTW.GTETCRV(I+1lel))) GO TO 13
11 CONTINUF
12 ETV=ETCRV(6+2)

GO T0 15

ET
ET
FT
ET
FT
ET
FT
ET

13 ETV=ETCRV(T142)+ ((FTCRVI(I+1s2)=ETCRV(I+2))&(NTW=ETCRV(*41)))/(ETCRVET

1(I1+141)=FTCRVI(Is1))
G0 TO 15
14 ETV=(ETCRVI(1+2))
18 IF (N.GT,1) GO TO 16
N=N+1
DAT1=DTwW
DAT2=ETV
DTW=DTW+RANGE
Gn TO0 10
1A IF ((DTW=DATL) NE.O.} DEL=(ETV=DAT2)/(DTW-DATI])
IF ((DTW=DAT1) .,FQ,0.) GO TO 18
IF (M.GT.1) GO TO 19
17 DEL==DEL
WRITE (6+35) DTW.ETVsDEL
IF (DTW,.LT.{DAT1=RANGE)) GO TO 20
DTW=DTW=2.
GO TO 10
18 XDEL=DEL
XETV=ETVY
DTW=DTW=2,
M=Me ]
60 TO 10
19 DEL=(XDEL+DEL)/?.
ETV=XETV
DTW=DTW+?.
M=M=-1
GO TO 17
20 READ (5+26) MeNeDTW ((LCD(I) s TH(I))eI=1012)
IF (M,EQ.0) GO TO 21
GO TO 1
21 STOP

22 FORMAT (7Fé&,.1)

23 FORMAT (7FB.T)

24 FORMAT (P0A&)

25 FORMAT (F2.0)

26 FORMAT (212¢F&,2+:12(12:F&,11))

27 FORMAT (9Xo"ROW?s4Xs *COLUMN® )

28 FORMAT (10XsI2+5Xs12)

29 FORMAT (3X'AVERAGE DFPTH TO WATER® 2XsFS5.2¢2Xs*FFET ")
30 FORMAT (3Xe'TYPF OF MATERIAL®+5X+*THICKNFSS?)
31 FORMAT (13(12+Fé4.1)02X)

32 FORMAT (SXs344+9XsF5.1)

84

ET
ET
ET
£ET
ET
ET
ET
ET
ET

nos3n
00540
nosso0
nos&n
nos70
00SAR0O
n0s90
00/00
noslo
nos2n
noaA30
00R&0
nNoARSO
noAR60
noATO
NOABO
n0A/90
noTon
no7i10
00720
no730
noTaeo0
norso
noT&0
noTTO
no780
nn7e0
NOROO
nNoR10
nOR20
00830
NOR&D
noAsQo
nose&n
HORTO
noRa0
nNOARSO
nNoQ0n
nnglo
00920
nna3o
no9&n
00950
0960
00970
N09RO
00990
ninoon
01010
01020

N1040



TABLE 6,—EVAPOTRANSPIRATION PROGRAM LISTING—CONTINUED

33 FORMAT (3X+'DEPTH TO WATER® 12X 'ETos11Xe*DFLTA ET/NE1 TA H?) FT Nninso
34 FORMAT (SXeFl0.hs10XsF10.6) ET n1060
35 FNORMAT (SXe2(F10.A¢10X)sF10.5) ET n1n70

END FT nl080
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