














GOTOSO
C
C* DETERMINE THE TIME TO END IRRIGATICN IN THE SECOND DAY,
C
80 TEI=EXTIME
TBI=TBIT
ICB=TBI*NH+1
GOTQ70
85 IBIR=3
90 ICE=TEI*NH
DO100I=ICB,ICE
C
C*¥ CALCULATE DAILY DEPTH OF IRRIGATION WATER APPLICATION.
C
CIA=DIA+GIDP

C
Cx ADD THE IRRIGATION DEPTH DURING EACH TIME INCREMENT TO THE DEPTH
Cx OF ANY NATURAL RAINFALL IN THE SAME PERIJD OF TIME.
C
100 DELTP(I)=DELTP(I)+GIDP
RETURN
END

C**% *¥k% *¥¥ *xk% k¥ *k¥k EX 2 £k 2 * k¥ *%k¥% *%¥% %
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SUBROUTINE STRINX(JUDS»RAWSTRI»WTFC+SUMsWSTRsTWSTR, JUPSS)

C
Ck%k% * kX *kxk k¥ kX E X 2 ] *& & *k ¥ * k& *% %k %%k %
Cx *
C* THIS SUBROUTINE CALCULATES THE WEIGHTYED STRESS INDEXS FURx%
C* B85 DAYS MADE UP OF EIGHT S—DAY PERIODS BEFORE SILKING AND *
C¥ NINE 5-DAY PERIGOS AFTER SILKING. %
C* THE CALCULATICNS ARE BASED ON THE PRGCEDURE DEVELOPED BY %*
C* SHAW (1974) AS DESCRIBED IN ISU JOURNAL CF RESEARCH,VCL.49 =
C*¥ NCVEM3ER 1974%.
(of DAILY RAW STRESS INDEXES CALCULATED IN THE MAIN PROGRAM, *
C*¥ SILKING DATE AND 17 WEIGHT FACTORS ASSACIATED WITH THE *
C* B8-PERICDS BEFORE AND 9—-PERIJDS AFTER SILKING CATE ARE INPUT %
Cx DATA TO THIS SUBROUTINE.
C* *
[of 2 2 3 &k *x %% x%k¥ k% *xk¥ %% *% ¥ xxE kX %% ¥
C

DIMENSICN RAWRSTR(36S)I+WTFC(17),SUM(L7)»WSTR(17),JUPS5S(20)
C

C& FIRST DAILY RAW STRESS INDEXES ARE SUMMED OVER EACH S-DAY
C*¥ PERIOD.
C
DC 10 I=1,18
10 JUPSS{I)=JUDS—-45+5%1
M=JUPSS(1)
N=JUPSS(18)-—-1
DC 20 JJ=M,N
D0 30 1I=1,17
IF(JJelLTJUPSS(I+1)IGO TO 35
GO YO 30
35 SUM(I)=SUM(I)+RAUSTR(JJ)
GO ¥0O 20
30 CONTINUE
20 CONTIMUE
IK=0

TE€E



c*
Cx
C*

C*
C*
C*

THEN THE S5-DAY STRESS INDEXES ARE MULTIPLIED BY THE ASSUCIATED
WEIGHT FACTOR FOR EACH PERICUCD.

D041 KL=1,17
WSTR(KL)I=SUM(KL ) *WTFC(KL)

AN ADDITICNAL WEIGHTING FACTOR OF 15 1S APPLIED TO THE PERICDS
WHOSE UNWEIGHTED STRESS INDEX IS 45 DR GREATER FOR AT LEAST TWO
CCNSECUTIVE PERIODSe.

42

43

44

41

IF{KL<EQe1)GO TO 41
IF(SUM(KL) +GEe%e50) GO TO 42
IK=0

GO TQ 41

IF(SUM(KL-1) +GE«4.50)G0O TO 43
GO TO 41

IF{IKeNE«1)GU TO 44
USTR(KL)=WSTR(KL)I*1.5

IK=1

GO T4 41
WSTR(KL-1)=USTR(KL-1)¥1.5S
WSTRIKL )=WSTR(KL)*1e5

IK=1

CONTINUE

ANOTHER WEIGHTAING FACTOR OF 15 IS APPLIED TO THE TwO OF THE
THREE PERIODS{ ONE»TWO AND THREE BEFORE SILKING) WITH THE
UNREIGHTED STRESS INDEX OF THREE OR GREATERe.

KC=0
D8 70 K=6.8

70 IF(SUN(K)eGEe3¢0)KC=KC+1

IF(KCeLT «2)GO TO 80
DO 75 K=6+8

[AXY



7S IF(SUM(K)eGEe340) WSTR(KI=HSTR(K)I*145

8
C
C*
C%*
C

9

CE¥%x

0 CONTINUE

SEASONAL STRESS INDEX IS THEN THE SUM UF ALL ¥EIGHTED STRESS
INDEXES FOR ALL 17 PERIODS.

DG 90 I=1,17
0 TRSTR=TKSTR+BSTR(I)
RETURN

END
b 2 5 %¥F % X% XX & *&*x *x¥& *x%k% k% **k% X
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C*%%x k% *¥% *&% *¥X k¥ *E*x k% * k% *EX EF X

C* «
Cx LIST OF INPUT DATA CARDS *
C* &
C**x k& & kK &% *k¥ k% £x% xk%x kK *EF %

ALBATON SOIL ON THE BOTTOM LAND OF THE MISSOURI RIVER VALLEY«1951.DATA
TRIAL RUN WITH (2.IN)IRRe AT 70X OF THE AVAILABLE MOISTURE
1 1 Cc o 0 0 0 0 0 1
11 10 60 6Goe0 6060 6e0 660 600 6e0 O6eD 6e0 600 1260 120 1260 12,0 1240
19€3 142 144

258

115

0.60 063 1«0 0e62 Je?72 Je85 Ced% 0e G2
0«84 0e 79 153

0e6S0 0e¢l0 0610 0609 0e09 0608 0408 0.08 0,05 «001 001
43060 43¢S 43¢5 48¢0 50¢0 49¢0 49e¢0 45¢0 440 43¢0 3940
2860 32¢0 3260 32eS5 34¢0 33eS5 33e5 35¢0 3340 3205 2740

000 0.001
3300 15000.0
4365 490 4960 58e¢0 S6el S4GeS S54Ge5S 5065 5065 490 49,0
080 030
050
Oe1S 79 -0.16 1e48 0e199 (0Qel12S5 125 43 .0 435
0005 Oel2 0,080 0«50 1.0 0,00 1000.,0 100
OeO Ce O
0600 0600 0OelS 1600 4400 500 3600 4¢1U 0600 0690 0600 000 0,00 0000
1600 130¢ 150¢ 180e 210+ 230e 250¢ 280¢ 320¢ 365e 30Se 365 17
00 120e¢ 121e 182+ 1G2¢ 204¢ 212¢ 222¢ 242+ 273e¢ 305« 3€S5e. 18
0«0 0.0 10 10 1.0 1le0 10 087 0661 0.2 00 00 19,
1 130 1S8 165 178 1&5 192 193 206 213 20
0600 06900 0400 0,00 0600 0600 0600 0e00 0e00 0600 000 000 0400 0400 21le
100e¢0 0600 0600 0600 0400 0e00 0600 0000 0,00 0,00 000 0,00 000 0000 22
S060 S0e0 0600 0600 0s00 0600 000 0600 Qo000 0600 Ve00 000 000 0.00 23e
40060 27 ¢0 180 130 2¢00 0600 0600 00600 0400 000 0600 0400 000 000 24.

35e¢0 26e0 17eC 10eC 6000 4e00 2600 0060 00e0 0060 000 000 000 0.00 2S5 .

weE



34.0
330
32.0
31.0
30.0
0.50
S1
S1
S1
S1
S1
51
S1
S1
St
S1190
S111
S112
5113
S114
S115
5116
S117
5118
5119
5120
5121
5122
S123
5124
5125
«40S
«149
/77G0.

CONOMU & WIN -

25e0 1660 9¢00 7e¢00 5000 3¢00 1600 0600 0600 0e0C 0600 0200 24G0O Z6 e
25e0 12¢0 8e00 6000 5¢00 4¢00 4400 2600 1600 0400 0600 0600 D00 27 .
25¢0 10e0 7200 Se00 S5e¢00 4¢600 4¢00 400 400 0400 Ce00 000 000 28
2560 8e0C 8400 5600 5600 Se00 S¢00 Se00 S5¢00 0600 0600 D00 0600 29 e
25e¢0 €00 7e00 S5e¢00 5¢00 S¢00 5600 Se00 Se00 0600 0600 0600 0,00 30

00000¢0000¢0000400000000¢00000000400000000¢400006000060000,0000,0000.000
Ce0000¢000040000400000000¢0000¢0000¢0000¢00004000060030¢00000000.0C00.000
Ce000060000400004000040000¢00004000069000.00006000000CG0.C000+000060000.000
04000040000¢700040000¢0000¢0000¢200040000¢00000000¢00004000040000+0000.,000
0¢0000¢0000¢0000¢00000000¢60000¢00006000046000000000000e000C000000000+000
0.000040000+0C00«0000.0000+0000.0000¢0000¢00000000¢0000+0000.0000.0000,000
0¢0000¢0000¢0000¢0000¢000040000¢000060000.00004C0000100010001006.2200.940
0¢180061200¢1600¢0900¢60200¢0100¢0800¢0500¢0500¢050061000620006200Ce17006110
04060042400¢250041800416006110018300627000000217006220002€006260005004150
0¢100060700e19000070022001300¢2300¢30002900611006330062€0061€60C2700.160
0e100000400¢0400e04004C700¢0600¢0800¢1300¢0400¢2100062000621002300.2300.150
0061400¢13002300¢18002300¢1900¢0900+0800.120062200.2300¢2900622002200130
0e160062000¢030062500¢2800e130040800418002200¢2100604006C700070012004320
001600626004 200¢11006270063200627000¢2400062600633006270002500426004.2600180
06310001900¢2300¢28001400¢2300¢21004290029004260062000¢2100e190061500200
062900e16C06C500¢1100¢1100+1200.18006170001200¢17006050061000230063500.200
0e60600625004140060700¢0400060500¢040000600¢15000160Ce¢1300¢12001900.1200250
061200017G01700¢0800¢090020004180041700+1100606004030008000300.1100.180
04100060400+060061100¢1800¢1300¢1900¢05004000040800¢0900¢04001600.0700.190
0¢1200¢15006150001600¢030060100404004010000000500¢04C060500611000800.050
Ue040040500¢09GC0¢0300000040000400004000040000.0000¢0000,0000,03300.0000.000
0¢0000400004000040000.00004000040000.0000.0000.00000000+0000.0000.0000.000
0¢0000¢000040000¢0000¢000C¢0000¢000040000¢0000.0000¢000000004000040000.000
0¢00006000040000¢00000000.0000.000040000+00000000.0000¢0000+0000+0000.000
040000¢000000000000.000
0405 ¢40S ¢405 405 205 e497 e3G6 ¢396 ¢405 <405 405
el49 0149 ¢149 ¢149 «l49 o140 153 «153 153 «153 +1853
FTL11F001 DD DSN=Ze14323.BURL{YR1953)sDISP=SHRLABEL={ 19 sIN)

SEE
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APPENDIX C:

SAMPLE OUTPUT FROM THE COMPUTER PROGRAM



= O N MNANS LW

b

3eS

INe

AFPLICATION AT 7CX AVAILABLE SOIL MOISTURE.

ALBATCN SCIL CN THE BOTTCM LAND CF MISSCGURI RIVER VALLEY.1S€7 DATA

LAYER THIC

INCH

6e0
Ge0
60
600
Ge0
60
6.0
6.0
60
S50
120

INITIAL SOIL MGISTURE DATA

FC.

K SAT SHC  AEwWP SMTC wp PLAV RESAT TwMAC
ES PERCENT CM/HR CM PCTe. PCTe IN Ih In
BY VCLe. 8Y VOL . BY VCL.
SSe0 0€00 3JE.SS 736 42400 26400 04S6 ZeS7 2.04
5Se0 Ce100 G99 1143 40450 2900 Qe€S ZeS7 2e0E
S4.C Cel00 12432 1142 40.50 2900 069 Z2e92 2.08
S4.0 0«090 3€.31 965 432.00 29«CC Qe84 2.S2 2el€
SSe0 0090 30.3S G665 4300 29000 0eE4 ZoS7 2el€
5SeC 0+080 30.3S G«6S 43400 29400 0084 2657 2e1€
S4.0 06080 32e8S 10.13 43,00 29¢S0 0e€E1 ZeS2 2017
S4eC Ce080 46,71 G55 44.00 29E0 0487 2482 2420
S54.0 00050 50461 9e186 44.00 29¢C0O0 GCeSO0 ZeS2 2019
550 0001 42,78 Gel6 44,00 29¢00 0SS0 CZeS7 2e1S
5S.0 0«001 42,78 9el6 44.00 2900 180 £e54 4038
TOTAL POTENTIAL STORAGE IN THE TOP TWO FEET = 1177 INCHES
ROCTZGNE MCISTURE STCORAGE AT CRCUGHT STRESS = 2312

ROCTZONE MOISTURE AT FLOGCD STRESS = 29.43

WET SCIL INFILTRATION CAPACITY =

04150 INe/HRo.

22222 RS2SR S22 22222222 22222 22 22222 R 22 R R R R R R R

ESCILM

IN

218
Ze19
1le?77
178
1le78
178
185
186
1.87
187
187

LEE



CURVE CATA FOR DENMEALC AND SHAW TYPE CURVES

PAD
060 0«0S0 OelS50 0350 CeSEO 1100
SMET ETRATE
XK XXX XX SRS S S X EKB LR KR EXFZ R RS S X R R SRR RS R C R R E R XX %
0«0 1000 1000 0e3€0 O0e140 0050 0«0

0.050 1000 1000 0«490 0.180 0080 0«0
0100 1000 1.000 0e.62¢C 0230 Cel20 0.C
0150 1000 1000 0780 0300 0.180 OeC
0.200 1000 1000 04890 0e390 Ce240 0.0
0250 1.000 1000 0eS30 0520 00320 O«0C
0300 1.000 1000 0960 0650 0.400 0.0
0350 1000 1000 0eS70 0e760 Ce490 0.0
00400 1000 1000 0580 0840 04580 0.0
0450 1000 1000 0.58S 0.910 04660 0.0
0.500 1.000 1000 04590 0940 0e730 0.C
06600 1000 1000 0985 0980 0.850 0.C
0e7CO 1000 1000 1.000C 0985 Ce950 0.0
0800 1000 1000 1000 0995 C.S980 0eC
0«ES0 100¢C 1000 1000 1000 0995 0.0
1000 1000 1000 1000 1000 1.00C 0.C
I 222 RS2 222 RSS2 222222222222 R 22222 RS 222 2R R R RS 2222 R R 2 R X 2

8€€



DATA FGR INFILTRATION PARAMETERS
ASOILM=10¢000 AN=-0e500 PSFC= 1480 PN= 0155
CEL1l = 0el12E% C(CE2 = 1250 FCS= 34.00 FCP= 42.00
R R R R R R R 222 R RS2 222222 E S R 222222 SRS 22222222 2R 222 R 2 R 2 )

DATA FCR CVERLANGC FLCw ROUTING PARAMETERS

FIELD AREA = 100 ACRESe AVERAGE FIELD SLOPE = 0«0CSG
SLCPE LENGTH = €00.0 FEET. SURFACE ROUGHNESS CUOEFFICIENT = 0e¢120
TRSTM = 0500 SNALLEST TIVME INTERVAL USED = 1/ ITH GOF AN FCLUER
SURFACE STCRAGE= 1000 OeC
SRKE= 000 TRST= Ce0

PSIFC= 33000 PRSINP= 1€000.0
PASMAC= 0«SO

L2 22222332 F2 SRR 2R 2222222222222 222223 22222222222 22222222222 2R

DATA FCF IRRIGATICN AFPLICATION FARAMETERS

PANRI= 0430 GCIA= J«E0
ATPI= 3S.0C TPELI= 600
JOSTIRR= 182 JCENIRR= 232

tE R R 3 2 2R S RS 2L 22 22222 22 S22 222222222222 RS2SRRSR 22 24

0080

6€¢



OO NOMLEWN -

10
11
12
13
14
15
1€
17
18
19
20
21
22
23
24
2¢
26
27
28
2%
30
31

0e33
0e¢ 30
0e23
Ce22
026
e 24
Ce31
012
Oe19
Qe 27
Ce 27
Qe 26
Ce 32
Ce22
Ce21
Ce23
023
Ce 26
Qe 16
0e30
Oel6
0635
Ce 31
G0e23
020
0e20
Ce24
Oe27
0«29
0625
0«38

MONTHLY SUMMARY FOR JULY
DAY PANEVAP RAINFALL RUNOFF

Oe0
OeC
Oe0
Oe0
Oe0
OeC
Oe0
Oedl
1e81
Oe0
O« 0
Oe0
De0
Oe0
Oe0
0«0
Oe0
Oe0
Oe0C
Oe0
0e0E
0.0
0.05
OeC
Oe0
Oe0
OeC
Oe0
OeC
Oe0
Oe0

CeC
Oe0
O«0
CeO
0.0
Ce0
0«0
0«01
1«10
Oe0
0O
Ce0
OeO
Cel
LY
Oe0
060
Oe0
CeO
Oe0
0«0
OeC
Oe0
OeC
Oe 0
Oe0
Oe0
Oe0
CeO
CeO
Oe0

AET
026
027
023
0021
0.21
0e21
0622
Oel8
0e21
0e24
Ce24
0e2€
028
Oe24
O0e24
0e25
O0e24
025
021
025
0421
Q0e2%
0.28
O0e24
023
023
Qe24
0«2%
025
Oe24
026

DPERC TILEFLC IRRIG

0e 07
0«08
009
Oe1C
Oell
Oel1
Oell
Oeld
Cel2
Qe 0%
0«08
Celd
Cel2
0«06
Ce07
0«09
Q0«09
0.10
Cel0
0«09
Oel2
Oel5S
Os14
0607
Ge 08
0409
009
Cel0
CelO
Ce0S
009

»1667

0.0
Oe0
00
0.0
0.0
00
0.0
0.0
0«0
0.0
00
0.0
00
0e0
Q0«0
Oe0
0.0
00
0.0
00
0«0
Ce0
040
0«0
Oe0
0.0
Qe0
060
0.0
Oe0
Qe0

0.0
Qe0
Oe0
Oe0
00
00
Qe C
OeO
Oe0
Oe0
00
18C
1e70
0«0
0«0
00
OeO
0«0
Oe0
Oe0
Oe0
180
170
Oe0
OeO
OeO
Oe0
Oe0
Oe0
Oe0
00

EALANCE
‘0.000
-0000
0GCO
=0e000
-0000
-0000
0«00Q0
~0000
0000
=-0000
C«000
0034
~0e034
-0000
-0es0CC
-0¢000
0000
0000
0000
-0e0CC
-~06000
004G
-0¢04S
Ce«0CO
CeCCO
-0e0CO
0000
-06000
0000
0«000
-C«¢000

SCGILMGCISTURE
2533
£4 059
24 .67
£4 43S
£8403
2371
£3e38
23e4€
2353
c3e21
€C «85
24624
2SS
Z2S 628
£d98
24 .64
£4¢31
€JeS7?
23 ¢€6
2331
£303
28631
£Se72
241
cSel0
24478
24 ¢4 4
Z24.1C
€375
23642
2308

PR RIS 2SS 2R ERSR SIS RIS SRS SS S SRS 2SS EEE S SRR 2222 R R 2 B

ove



0.0

DETAILEC INFCRMATICN FCR THE LAST LAY GF RUN

SEPTEMER 1S419€7

PAN EVAPORATICN FCR TLCLCAY = 04150 INCHES
PAN CUEFFICIENT = (043S€
INTERCEPTICA = 0153
ASCIL = 609508 PECIL = 14429 AMC = 380229 PERCENT
CRGP LEAF AREA INDEX (CLAI) = 476
PERCENT ACTIVE CANGPY (PCATRN) = 03984
ROOT SYSTEM CISTRIBUTICN
3040 2540 840 7.0 Se0 SeC Se0
Se0 Se0 Se0
SEASONMAL RAIN FALL= 18416
SEASCNAL IRRIGATICN WATER APPLIEC= 2100
FREGUENCY OF IRRIGATICN APPLICATICN= 6 TIMES
TOTAL POTENTIAL EVAPORATION TCDAY (PE) = 0.2124C INCEES
ACCUNULATED (APET) = 37210 INCHES
TOTAL EVAPOTRANSPIRATICN TODAY (ADET) = 07491 0E-01 INCFES
ACCUMULATED (AAET) = 22.778 INCHES
OEEP PERCGLATION TODAY (ODPERCC) = 00327 INCEES
ACCUMULATED FOR THE SEASCN (SPERCO) = 1104260 INCHES
RUNGFF FCFR DAY 2£8 = (Ce0 INes SEASON TOTAL = 3Je2S1 1IN
INFILTRATICN YODAY (DCELTF) = G0 INCHES
ACCUMULATED (SDELTF) = 33102 INCHES
INTERCEPTICN EVAPQRATICN TODAY (ADINT) = Oe0 INCHES.
ACCUMULATED (AAINT) = 24 E0%S8 INCHES
ACTUAL SCIL EVAPCRATICN TCDAY (DAEVAP) = O0eS63SE-02 INCHESe
ACCUMULATEC SEASONAL SCIL EVAFe(AAEVAP)= BeS32 INe
TOTAL TRANSPIRATION TGDAY (SUMTRA) = 06€9272E-01 INCHES
ACCUMULATED (AATRAN) = 11530 INCHES
DEPTH CF WATER ON PLANT SURFACES
AT THE ENC CF THE DAY = 0.0 INCHES

DEPTH OF WATER IN SURFACE DEPRESSICNS AY
THE END OF THE DAY = 0e0 INCHES

I84%



SCIL MCISTURE DAILY INFLOW DAILY QUTFLCH DAILY

IN EACH RCCY TC EACH 2ZONE FRCM EACH TRANSPIRATICN
ZONE AT ThE END ZONE FRCNM EACH
OF THE DAY SOGIL 24AhE
(INCHES) (INCHES) (INCHES) (INCHES)
1 2084 0.0 0.00020 0.022¢€S
2 2130 0.0 Ce00042 001914
3 2100 0.0 C« 00024 000550
4 24165 0.0 C« 00040 0.00S11
S 24157 0«0 C«00090 0.003€3
6 20120 0.0 0.00152 0.003€3
7 24098 0«0 0.00212 Ge00327
8 2058 0.0 C.00276 0.0028S
9 1952 0.0 G« 00341 0.0021€
10 le7€9 0.0 000408 0.000SS

258 SEPTEMER 15+1967 RCCTZONE MOISTURE = 20463 Ihes TCTAL = 20463
suBscCIL MCISTURE = 1.82
TOP S~-FT INCREMENTS 4.21 427 4429 4.16 3e?1

DRCUGHT STRESS INDICATED

DEPTH CF ACTIVE ROCT ZGNE= So00FT

ACTIVE ROCT ZCNE MOISTURE= 20463

ARNAFC= 25462 ARNAWP= 17.28

ARNALI= 23,12 ARNSAT= 2943

DROUGHT STRESS INDICATED IN THE ACTIVE RCOT ZGCNE

RAW STRESS INDEX=0.647
SRERE XA R R KRR AR RS KRR EE R R S RS A R EE R KR KSR AR S S XSS ¢

(443



CALCULATICN OF 8S~DAY WEIEGRTED STRESS INDEX

SILKING DATE= 8/ 11/19€7

WEIGHTED STRESS INDEX

PERICOD S-DAY STRe STR.FAC. WTeSTReIN
1 0e737 2000 le474
2 CeE€81 1750 1le191
3 Oe176 1000 Oel?7€
4 0e295S 1000 0295
S 0e246 1000 0246
6 0e58S 1000 0588
7 0257 0500 0.128
8 0466 0500 0233
S 0e656 2 <000 1361
10 O0e85€ 1300 1112
11 1569 1300 2040
12 le BE7 1300 2427
13 20250 1300 2¢92S
14 26517 1300 Je?792
15 2e€E07 1200 3e128
16 0e€47 1000 06647
17 Ce0 0 «S00 Ce0

85-DAY WEIGHTED STRESS INDEX= 217920

22222 2 22 S R 2 R 2 222 R R R 2222 222222 S22 R RS2 22 R SRS R 2 2R 2 8

1343



JJ
106
107
108
109
110
111
112
112
114
115
116
117
118
119
120
121
122
123
128
125
126
127
128
129
130
131
132
133
134
135
136
137

1
2+14
2612
2610
2013
216
2e 14
2612
2011
209
2048
2642
20306
2033
2¢30
2027
225
223
2021
2620
221
2019
2418
2016
2019
2482
238
2435
2431
2028
2026
2024
2622

2
2e16
2014
2013
2014
217
2016
2015
2014
2613
238
2036
2032
230
2028
2626
2424
2623
2022
221
2621
2020
2.19
2019
219
236
2033
231
2029
2027
225
2024
2622

3
183
1.87
189
150
193
154
1695
1¢S5
1eS6€
198
2+08
2410
2410
2010
2009
2.G9
208
2408
207
207
2006
.06
206
2408
208
2011
Zel2
2012
2612
e l2
2ell
2010

SOIL MCISTURE

LAYER NUMEER

[}
1.78
1le79
1e79
180
1«81
le82
183
184
1.84
186
1«88
190
192
154
1695
1G6
197
198
198
159
159
156
200
2000
200
2401
203
2«04
204
2085
2405
2606

S
1e78
le78
le78
le?78
1¢79
1le79
1le79
1«80
1.E0
181
le 82
le 82
183
1«85
1086
1087
188
1.89
1¢S0
leS1l
191
162
192
1¢93
leS4
194
195
1«96
156
197
leS8
198

6
178
179
179
179
179
1e?79
180
le80
180
180
1«80
1«80
181
181
le81
1.82
Le82
183
1E3
184
184
1.85
185
1e €6
1.8€
187
1«87
1 .88
1«88
188
18S
1«89

QUTPUT CETAILS

7
185

185

185
1«85
1.84
1«84
184
184
184
184
1.84
1«84
184
184
183
183
183
183
183
183
183
183
183
183
le84
1¢84
le 84
184
1e84
1«84
1.84
le84

8
1.8E€
187
let?
ie8E
186
LeE6
leEE
1e8E
185
1e84
184
le84
183
183
183
1e82
le82
182
1.82
1081
181
181
1.81
180
1.8C
1«80
1«80
1e80
179
1le79
178
179

S
186
1e €€
185
1.€4
183
182
1eE€1
1l«E0
1«80
le?7S
1e78
177
1le?7
le7¢
1e7€
175
| Y 41
175
le74
le74
173
173
1e?22
1e72
1¢71
1e71
171
171
170
1«7C
170
1«70

1C

l1le82
le78
1le75
1e?73
le71
1le6S
1le€8
1¢€7
1€6
le€E
Le€ES
Le€3
1e£€3
le€2
lekc
10€1
14€0
) Ry 1Y)
1¢£9
159
1e£8
1.£8
1e£7
157
lefé€
lef6
1¢S5
1e£E
1S4
154
184
154

11
18087
1EeE2
1879
18.82
1B E9
1E.E6
1E.€83
1€.E0
178
1Ge43
1545
1640
1535
1531
1628
19625
1622
15619
1617
1Ge18
1Ge1€
1914
1911
1914
1Ge €7
1G¢54
19¢€3
16.48
1945
16«41
1538
1G24

12

VALY
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APPENDIX D:

DETAILED FLOW DIAGRAM OF COMPUTER PROGRAM



346

Main Program

READ TITLE
WRITE TITLE
READ TITLE

Initializing part of

< the main program.

a5

[ESOILM(T,J)=0.

RS(I)=0.0
TMAX(I)=0.0
THIN(I)=0.0

RHMAX(I)=0.0
REHMIN(I)=0.0
WIND(I)=0.0
PAN(I)=0.0
RAWSTR(I)=0.0
RZSM(I)=0.0
ARM(I)=0.0
ARMAFC(I)=0.0
ARMAWP (I)=0.0
ARMSAT(I)=0.0

READ : NH,KEVAP,KSMA,KRHO,KIRR,KUIR,KSOIL,KSTR,KIRO,KPRE
READ : JIM,JX, (THICK(JI),JI=1,JIM)
JIMl=JIM-1
READ : YEAR,JSTART,JSTOP
YEARCK=YEAR~1900

READ : JCU1T
READ : JOUT
JJ=JSTART-1

READ : ESOILM(JJ,JI),JI=1,JIM
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9

BALN=0.0

T=1,JIML7

BALN=BALN+ESOILM(JJ,JI)

Initialize daily
values for monthly
< summary output.

START > KDA(T

MO=I-1

DRF (JM)=0.0
RO(JM)=0.0

SOILM(JM)=0.0
PANEVA (JM)=0.0
DAET (IM)=0.0

DTF(JM)0.0
DIWA(IM)=0.0
BAL(JM)=0.0
DPERC (JM)=0.0

SUM9=BALN
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’H Initializing input

READ : (FC(I),I=1,JIM) REDIST.
READ : (WP(I),I=1,JIM)
READ : JTILE,TFRC
READ : PSIFC,PSTWP
READ : (SAT(I),I=1,JIM)
READ : PERL,PER2
READ : PAMAC |
PSILOG=-ALOG] o (PSIFC/PSIWP)

I=1,J1N

PLAV(I)=(FC(I)-WP(I))*THICK(I)/100.0
THAC(I)= (WP (I)+PAMAC* (FC(I)-WP (I)))*THICK(I)/1000
RESAT (I)=PER] *#SAT (I)*THICK(I)/100.0
SAT (I1)=PER2*SAT (1) *THICK(I)/100.0
SHTC(I)=PSILOG/ALOG10(FCII) (WP(I))

AEWP(I)=PSIFC(FC(I)/SAT(I))**SMIC(I)

—

L 4

I=1,JI

ESAT(JI)=SAT(JI)*THICK(JI)*0.01

|
—

ESOILM(JJ,JIM)=ESOILM(JJ,JIM;)
SMHP14=0.0
TOTSTR=RESAT (1)+RESAT(2)+RESAT (3)+RESAT (4)

SHASM=TOTSTR-ESOILM(JJ,1)-ESOILM(JJ,2)~-ESOILM(JJ, 3)-ESOILM(JJ,4)

SPERCO=0.0 )

©

READ : (SHC(I),I=1,JIM) for subroutine
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©

NC=6
NPC=16

Y

1=1,14
Initializing input for

.lATRANS(I)=0.0] subroutine ET.

[ EVAPTR=0.0
AAET=0.0
APET=0.0

AAEVAP=0.0

AATRAN=0.0

AAINT=0.0
ASTF=0.0

TSTOP=0.0

TSTART=0.0 Initializing input for
IERR=0.0 subroutine PRECIP.
IAIG=0.0
CARD=1
SURAIN=0.0

READ : FCINFL,ASOILM,A!M,PSFC,CEl,CE2,FCS,FCP

DELTF=0.0
SDELTF=0.0 Initializing input for

TESTIN=0.0 subroutine INFILT.
VOLDPR=0.0

l

EAI=0.
P0F§=g.g Initializing input for

TOFR=0.0 subroutine OFROUT.
READ : OFSS,OFMN1,OFMN2,TRSTM,PUDLEL,PUDLE2 ,0FSL,AREA
READ : SRKE,TRST
SSRT=SQRT (OFSS) /OFSL

DRI=0.0
DDP=0.0 Initializing input for

TPINT=0.0 subroutine INTCPT.
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READ : ALAIL
READ : DLAI
READ : TJ
READ : PCT
READ : IRT

> JR=1,10

{READ : (ROOTS(JI,JR),JI=1,JIM

_Amm_______<:3§E§E§::>

no

READ : JMS,JDS
READ : (WIFC(MN),MN=1,17)
T=JMS
JUDS=KDA(I)+JDS
TWSTR=0. 0

<K=L, 17

SUM(JK)=0.0

RSMAFC=0.0
RSMAWP=0.0
RSMSAT=0,0

Initializing input for
subroutine PLANT.

Initializing input for
subroutine STRINX (only
if stress index is
included).
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E

w

RZSH(JJ)=RZSH(JJI)+ESOILM(JJ,JI)
RSMSAT=0.9*ESAT (JJ)+RSMSAT
RSMAFC=THICK(JI)*0.01xFC(JI)+RSMAFC
RSMAWP=THICK (JI)*0,014WP (JI)+RSMAWP

DARZ (JJ)=1.0
ARM(JJ)=ESOILM(JJ,1)
ARMAFC (JJ)=THICK(1)%0.01%FC(1)
ARMAWP (JJ)=THLICK (1) *0.01*WP (1)
ARMSAT=0.9%ESAT (1)
STINA=0.0

T PAMRI,TPEL,JDSTR,
READ: (GDI(I),I=1,NI)
READ: (ATP (1) ,I=1,NI)
REAP: (JDCM(I) ,I=NI)

1

READ :PAMRT,GDIA,ATPI,TPB

1

SF1A=0.0
STIWS=0.0
SWSARZ=0.0
SMBI=RZSM(JJ)
ARZMBI=ARM(JJ)

IBIR=0
RSMAI=RSMAFC-PAHRI* (RSMAFC—~RSMAWP)
ARMAT (JJ)=ARMAFC (JJ)~-PAHRI* (ARMAFC (JJ) -ARMAWP (JJ))

yes KEVAP=1

L 4‘\\\\\////" TREAD: TMAX (33) . J1=
READ:PAN(JJ) ,JJ=1,365) READ:ggggggjg,jjzi,ggg
READ: (EPCM(M) ,M=1.12 READ: ’ ’

: = READ: RHMAX (JJ) ,JJ=1, 365
READ: (EINT (M) ,M=1.12 READ: REMIN(JJ) ,JJ=1, 365

I ‘<§fj READ:RS (3J) ,JJ=1, 365
READ:WIND(JJ) ,JJ=1,365




yes no

KPRE=
) S )=
READ : MON (CARD) , NDA (CARD) ,NYR READ :NYR(CARD) ,MON (CARD) ,NDA (CARD) ,
(CARD) , (ANX (CARD,N) ,BNX IPA(CARD) , XDP (CARD,N) ,N=1,12)
(CARD, N) ,CNX(CARD,N) ,N=1,7 o -t

- I
I=MON (CARD)
JJRPKDA(I)+NDA(CARD)

yes

JJR1=0
JJ=JSTART-1

FARCK#YEAR ( CARD

PRINTOUT INPUT PARAMETERS
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begin main execution loop

o JJ=JS ’

RAIN=0.0
DIA=0.0
PBAL=SUM9+TPINT+VOLDPR

NOUT=0.0

LL=1,2

JJ=JOUT (LL

NOUT=1

JJ=JCULT(LL)

SRKE=0.0
TRSTT0.0

SUMTRAN=0.0
ADTF=0.0
ADET=0.0

ADINT=0.0

DELTF=0.0

DPERC0=0.0

DAQEX=0.0

DAEVAP=0.0

LL=1,JIMl

ZINF(LL)=0.0
ZOUT(LL)=0.0
ZTRAN(LL)=0.0

> JI=1,JIM

ESOILM(JJ,JI)=ESOILM(JJ-~1,JI)

RZSM(JJ)=RZSM(JJ-1)
ARM(JJ)=ARM(JJ-1)

‘ ARMAT (JJ)=ARMAT (JJ-1) r{::)
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| CALL PANEVAP(........) ]

TMIN(JJ-2)+TMIN(JJ~1))/6.0

TPAST= (TMAX (JJ~-3)+TMAX (JJ~2)+TMAX (JJ-1)+TMIN(JJ~-3)+

RH= (RHMAX (JJ)+34R4MIN(JJI)%0.25

!
CALL PEVAP (vvv00r..)

.

J
WRITE TMAX(JJ), '

TMIN(JJ),RS(3J),

WRITE PAN(JJ),EPCM(KMOT),EINT(KMOT)

RHMAX (JJ) RHMIN
(JJ) ,WIND (JJ)

WRITE ASOIL,PSOIL,AMC
WRITE CLAI,PCATRN, (NRIDS(JI),JJ=1,JIM1))
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@

PAST=JJ-JSTART+1

SMHP14=SMHP14+ESOILM(JJ,
JIH1)DSOILM(JIM)=SMHP14/
PAST

SAMP14=SMHP14+ESOILM(JJ,JIM])~ESOILM(JJ~14,JIM])
DSOILM(JIH)=SMHP14/14.0

CALL PLANT (.evececes)
AMC=ESOIL(JJ,1)*100.0/THICK(1)

CLAIX=3.0

ASOIL=ASOILM*EXP (AM* (AMC-FCS))

ASOIL > ASOILH™>

L ASOIL=ASOIL+0.5CLAIX

yes—wASOIL=ASOILM
i

PSOILaPSFc*(AMC/FCP)**P‘ﬁ'I

I=1,1 b

<333 R yes—

KMOT=I-1
DAYT=JJ-KDA(I-1)

©
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JJR# JJ yes

<

> 200

L ' s

CARD=CARD+1

yes,,/ggzgza\\\po

1

S~~~

(CARD) , ANX (CARD, N)

READ :MON (CARD) ,NDA (CARD) ,NYR

BNX(CARD,N) ,CNX(CARD,N)=N=1,7

1

IPA(CARD)

AD :NYR (CARD) ,MON (CARD) ,NDA(CARD) ,

XDP (CARD,N) ,N=1,12

—

ON (CARD)=MON(1
and
NDA (CARD)=NDA (1)

no.

CALL PRECHR(..

yes

'y

----) CAILIJ PRECIP(‘.'..)

SURAIN=SURAIN+RAIN

IERR=1 es_, 2000

write runoff hydrograph
headlines

yes_.

JIR1=JJR
I=MON (CARD)

<KPRE=0 10

JJR=KDA (I)-+NDA(CARD)

e

yes
e,
JJIR=367
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@ yes ______._ye
, MON (1) =MON(CARD)
@' EE200 | epA(1)=NDA (CARD)

NYR(1)=NYR(CARD)

Error in input rainfall data ) \ﬁi,/‘

ANX(1,N)=ANX(CARD,N)
BNX(1,N)=BNX(CARD,N)

CNX(1,N)=CNX(CARD,N)
R ===

CARD=1

)
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GDIA=GDI(K)
ATPI=ATP (K)
N

~

GIDP=GDIA/ATPI/NH
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DELTP(I1)=0.0

J—
TSTART=TPBL
|__TSTOP=0.0

CALL SPRINK(.....)

TSTART=TBI

TSTOP=TEIL
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Begin major calculating loop
No. 2

Begin major calculating loop
No. 3

TIME=(IT1-1.0) *4+1To*1

ME¢TSTAR' :
LI e
T

TIME>TSTOP+

IC=(TIME-1)%NH

X

RSUM=0.0

il

ICC=IC+l
ICR=IC+NH-1

-

“\IR=ICC,IC

RSUM=RSUM+DELTP (IR)
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®

DT=1.0/NH

-<ﬂ§§:=:].>‘yes S

TIME=TIM-1
TM=0.0

399 >
IT3=1,N zzgiz major calculating loop

IC=IC+1
INTI=1

CALL INTCPT(.eeececes)

CALL INFIL(.coeoeooss)

IRED=1

[
CALL REDIST(.......)

CALL OFROUT(.......)

Il
TRST=TRST+DFR

DINT<0.1 ~ V€8

write detailed
hydrograph

®
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lTMFTH+§g.6*DTl

(Y

69

CALL INTCP

T(evesoes)

@P

CALL INFILT(.eeeeos)

ALL OFROUT(..cecee)

+

IRED=1

TRST=TRST-+OFR

x

CALL REDIST(.cevss)

.
CALL REDIST(..ccccececs)

98)«

CALL INFILT(eeeecses)

CALL OFROT(.cocvcss)

L+

IRED=1

TRST=TRST+OFR

!

CALL REDIST(.veccesees)

DT=4.0

b

CALL ET(

ceeeneas)

—AD 'E'T'_‘I'T'M'-ADE T. __,_.@

| ADINT=ADINT+AINTS
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©

LL=1,JIM

ZTRAN (LL)=ZTRAN (LL+ATRANS (LL)

SMASH=SMASM+EVPTR
IRED=2

CALL REDIST(.cveeess)

yes

-

RAWSTR(JJ)=0.0
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DPERCO~SPERCO-DPERCO
DAQEX=TOFR-DAQEX
AATRAN=AATRAN+SUMTRN
DAEVAP=AAEVAP-DAEVAP
ASTF=1ASTF+ADTF

I=1,JIM

ESOILM(JJ,JI)=DSOILM(JI)

Determining depth of
active root zone as a
junction of the day of
the year.

write detailed
output for the day

yes
IM=9

306 yes

3\0-92 yes
IMe=

@85 ‘yes

_[IM=5 ]

K178 'yeS

IM=

”

JL65 yes

b

DARZ=IMx0.5

X

ARMAFC(JJ)=0.0

ARMAWP (JJ)=0.0 r@
ARMSAT (JJ)=0.0
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&

Q
\ily‘

ARMAFC (JJ)=THICK(JI)*0.014FC(JJ)+ARMAFC (JJ)
ARMAWP (JJ)=THICK(JI)*0.01*WP (JI)-+ARMAWP (JJ)
ARMSAT (JJ)=0.9%ESAT (JJ)+ARMSAT (J.J)

ARMAI(JJ)=ARMAFC(JJ);§ZMRI*(ARMAFC(JJ)-ARMAWP(JJ)

1

‘ |RZSH(JJ)=0.0

»

I=1,JX

RZSM(JJ)=RZSM(JJ)+ESOILM(JJ,JI)

L

I
SUM9=RZSM(JJ)

ARM(JJ)=0.0

p3

P
JI=1,1M

ARM(J.J)=ARM(JJ)+ESOILM(JJ, IT) |

[ R28M(33)=0.0
I <

JI=1,JX

RZSH(JJ)=RZSH(JJ)+ESOILM(JJ,JI)

| -
1

SUM(9)=RZSM(JJ)

"'I!E=Hi=!."' yeS-—--—-'iIE’

no

JX1=J%+L

®
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®

JI=J1X1,J

SUM9=SUM9+ESOILM(JJ,JI

JIM1<10

)

yes

-l
g

LL=1,5

LX=2%LL

SUMLAY(LL=ESOILM(JJ,LX)+ESOILM(JJ,LX-l)|

k ———_
Write JJ,MONTH(KMOT) ,DAYT
YEAR, SUM5 , SUM9
JIMIL 10 yes
WRITE SUMLAY

yes

write: drought stress indi-
cated

yes,

Write: Drought stress indicated in the

active root zone
|73

yes

RZSM(JJ) > RSMSA 1

write: flood stress
indicated
J
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yes

ARM(JJ) > ARMSAT (3J)

write: flood stress indi-
cated in the active root
zone

WRITE: RAWSTR(JJ)

DIALO yes--—.|

WRITE: DIA ‘

WSRZ=RZSH(JJ)-SMBI+SUMTIRN
AEIRR=WSRZ/GDIA%100.0

WSARZ=ARM(JJ)-ESOILM(JJ,
IM) - ARZMBI+SUMIRW

WSARZ=ARM (JJ)-ARZMBI+SUMTRN

@
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7

AEARZ=WSARZ/GDIA*100.0

|

STIWS=STIWS+WSRZ

STIWA=STIWA+GDIA
SIAE=STIWS/STIWA%100.0

SWSARZ=SWSARZ+WSARZ
SEARZ=SWSARZ/STIWA%100.0
SFIA=SFIA+1

Y
write the results of irrigation
water application

SMBI=RZSM(JJ)
ARZMBI=ARM(JJ)

800

SMBI=SMBI-SUMTRN
ARZMBI=ARZMBI-SUMTRN

Qo9
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=2,13
Determining monthly summary
output.
J>KDA ( es
MFT=I-1

MD=JJ-KDA (MFT)

MFT#MO yes

DRF (MD)=RAIN
RD (MD)=DAQEX
SOILM(MD)=RZSM(JJ)
PANEVA (MD)=PAN(JJ)
DAET (MD)=ADET
DPERC (MD)=DPERCO
DTF (MD)=ADTF
DIWA(MD)=DIA

BAL (MD) =PBAL+RAIN+DIA~SUMI~ADET-DPERCO-DAQEX~TPINT-VOLDPR-ADTF

write headline for monthly summary output

write the monthly summary output

®
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W -
DTF (JM)=0.0
DIWA(JM)=0.0
BAL(JM)=0.0
DRF (JM)=0.0
RO(IM)=0.0
SOILM(IM)=0.0
PANEVA (JM)=0.0
DAET (JM)=0.0
DPERC (JM)=0.0

BALN=BALN+SURAIN-SUM9~-AAET-SPERCO-TOFR~-TPINT-VOLDPR+STIWA-ASTF

write the seasonal water balance
for the year

Calculating overall
water use efficiency

y

TisH=0.0

TESH=0.0
JB=JSTART-1
JF=JSTOP

JI=1,JIM

TISM=TISH+ESOILM(YB,JI)

TESMPTESM#ESOILM(JF,JI)
—

¥
SWLS=TOFR+SPERCO+ASTF
SWSU=SURAIN+STIWA+TISM-TESM
TWLWSR=SWLS/SWSU%100.0
TWVEFF=100.0-TWLWSR

.’
write seasonal totatf;ater use efficiency
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KSTR=0 yes

CALL STRINX(.......)

write unweighted stress
for each period and the
total weighted stress index

KSOIL=0 Yes

write headlines for
s0il moisture summary

JJ=JSTART, JSTOP—

write soil moisture summary
for all days of the rumn

O OOTE
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SUBRQUTLNE PLANT(JJ,NRIDS,PCATRN,CLAI,IRT,RQOTS,ALAT,DALT,TJ
‘ l PCT,JIML)’ . -

3=

~— yes
[T=1,3D311
[Fm]
| NRTDS (1) =ROOTS(T,10) |. ]
: NRTDS (’I)-Rloo'rs (1,3-1)}
(5537

| PCATRN=GINT(TJ,PCT,12,DJ,31) |

CLAI=GINT(DLAT,ALAI,12,DJ, 32)}

RETURN
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SUBROUTINE PEVAP(JJ,TMAX,TMIN,CLAI,RH,RS,W,TPAST,PE,PET)J

X=JJ+18.0f

RSO=547.0+227.0%SIN(0.01721%X~-1.5708)
T=(TMAX-+TMIN) %0.5

TR=T+459.69

B=ALOG(TR)
BB=54.6329-~12301,668/TR~5,169254B
ES=68.944%EXP (BB) . -

ED=0.01%RH«ES

TK2w= ((TMAX~32,0) /1,8+273,.16) %0.01
TK1=( (TMIN-32,0)/1,8+273,16)%0,01

|mso-(o.98-(0.66+o.44*sqx'rczn)))*5.855*('1'1{2**4-11:1**4)}
<€

[RB=(1.354RS/RS0=0, 35) #RBO]

—

[ALBEDO=0.23-0,017S%CLAI |

B2, T yes

ALBEDO=0.16
IALBEDOIO.ZOI

| Ri=(1.0-ALBEDQ) #RS-RB|

6
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[TC=(T=32,0)/1.8]

DOG=0,672+0.0428%TC+L,13%10.0%%*(~=3.0) *TC#TC+L 66 %10 (%% (=5.0) *
TCxTC*,TC+1 . 7%10. k% (=7 ,.0) *TCxwb.0

[G=5,0#(T~TPAST) |

| PER=(DOG/ (DOG+L, 0) # (RN=G) ) %0 . 000673 ]

[PEW=((L.0/ (DOGHL.0) ) #15. 36% (1. 0+0 . OLwi) # (ES-ED) ) #0. 000673|

IPE-PER*PEW
|PDX!PE]24.0|

PET(1)=PDX%0.576
PET(2)=PDX%1,152
PET(3)=PDX«6.96
PET(4)=PDX%9,528
PET(5)=PDXx4,68
PET(6)=PDX%1,104

(reuey)
S
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SUBROUTINE PANEVP(PAN,EPCM,EINT,KMOT,JJ,PE,PET)

PE = PAN(JJ)%EPCM(KMOT)+EINT (KMOT)

PDX=PE/24.0

PET(1)=PDX%0.576
PET(2)=PDX%1.152
PET (3)=PDX%6.960
PET (4)=PDX*9.528
PET (5)=PDX#4.680
PET (6)=PDX*1.104

1

RETURN




376

SUBROUTINE PRECHR(KCARD,DELTP,NYR,MON,NDA,IAP,
XDP,RAIN, TSTART, TSTOP)

i B
I=1,2

DELTP(I)=0.0

/\mm}: =

=1,12 _~ =13,2
IBELTP(I)éxnp(l,I) DELTP (I)=XDP(1,KI)
T
- KCARD=2
10N(2%;gou(1) yes
NDA(2)# (NDA (1
yes
‘\\;iiijgg/?7‘ NYR(L)=NYR (DCARD)
l MON (1) =MON (KCARD)
=it NDA (1) =NDA (KCARD)
AP (1)=IAP (KCARD)
DELTP (1) =XDP (2,KI)
KCARD=3
XDP(1,N)=XDP (KCARD, N
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P

RAIN=0.0
TSTART=0.0

Py

‘\{ii;ij//”

RAIN=RAIN+DELTP (1)

es

ELTP(I)» O .

TSTOP=I+1I

4

write daily rainfall,. starting
and ending time of the rainfall

KCARD=1
L

RETURN
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SUBROUTINE PRECIP(KMOT,DAYT,YEAR, IBIG,NH,DELTP, IERR, TSTART, TSTOP,
MON )NPA’m,ANX,Bm’ CNX)

l
THC(1)=0.0
CLOCK(1)=0.0
THC(8)=0.0
CLOCK(8)=0.0
SUMU=0.0

ﬁ!ﬁ .

90

IM=24%NH
JCM=IM+1
TNH=NH
TIME(1)=0.0
SUMP (1) =THC(8)
DELTP(1)=0.0

0 95I=2,J

TI=I-1
TIME(I)=T1/TNH
SUMP(I)=0.0
DELTP(I)=0.0

o

TSTART=0.0
TSTOP=0.0
I=1
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b {300)
{300}
CLOCR (¥+1)=A(N)+B(N) /60.0

CLOCR(N+1)=0.0

THC(N+1)= (C(N)=E) »F

240

DX=CLOCK(JC)-CLOCK(JC-1)
DAY=THC(JC)~THC(JC-1)
SUMP (J)=»THC (JC)=DY/DX* (CLOCK (JC) -TIME(I))+S

®
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&

[suMP(1)=THC(IC)+SUM O

e tummm— |

CLOCK(8)=CLOCK(JC~1)

THC(8)=THC(JC-1)

| CLOCK (1) =CLOCK(8)
THC(1)=THC(8)
IBIG=2

@

. CARD=CARD+1
KMO=MON(CARD)
DAYI=NDA(CARD)

~ KYR=NYR(CARD)

l

‘ DO 98 N=1,7

' A(N) =ANX(CARD, N)
B(N) =BNX(CARD,N) |
C(N)=CNX(CARD, N)
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>0.0001

E=C(S)
F=C(1)/(C(2)~E)
SUMP(I)=TCH(8)+SUMO
SUMO=THC(8)
THC(1)=0.0
CLOCK (1) =CLOCK(8)

00 290 N=1

CLOCK(N+1)=A(N)+B(N) /60.0

OCK(N+1)=0 bAS
[cvy=E

| THC(W+1) =(C(N) -E) oF |

?
300
9

E=C(3)
F=C(1)/(C(2)-E
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~ 131 Jc=1,d

| SUMP (JC) =THC(8)+SUMO |

131

CLOCK(1)=0.0
THCK(1)=0.0
THC(8)=0.0
SUMO=0.0

CL=A(1)+B(1)/60.0+24.0
THC1=(C(1)=-E) %F
DX=CL~-CLOCK(8)
DY=THC1=THC(8)

0 310 JC=I,J

| SUMP(T)=THC1-DY/DX%(CL-TIME(JC) )+SUMO

<310>

314
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@

CLOCK(1)=0.0
THC(1) =SUMP (JCM) -SUMO

CLOCK(8)=24.0
THC(8) =SUMP (JCM)-SUMP
]

100,

0 610 I=1, —

DELTP (I)=SUMP (I+1)~SUMP(I) |

TSTARI=TIME(JC)

<682>
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683 JC=1,

JCC=JCM~-JC

DELTP (in)_s’o,.,r |
yes [_TSTOP=TIME(JCC+I)]

209

0 701 JI=1,J

| RAIN=RAIN+DELTP(JI)

701

‘ Write Results

RETURN

@
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SUBROUTINE SPRINK(IBIR,TPBI,ATPI,GIOP,NH,DELTP,TBIL,TEI,DIA)

yes

ICB=TBI*NH+1

TEI=TBI+ATPI
|

EXTIME=TEI-24.0
TEI=24.0
TBIT=0.0

IBIR=2

v

TEI=EXTIME
TBI=TBIT
ICB=TBIANM+1

—<

IBIR=3
|

ICE=TEIxNH

&.

' I=ICB, IC

DIA=DIA+GIDP
DELTP (1)=DELTP (I)+GIDP

RETURN

()
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[ SUBROUTINE INTCPT(CLAT,DELTE,DPINT,TRINT,DDP,INCI,DT,DRI,RCC)]

=2 f., N\
U )
IPCC‘lOO . OI
DDP=DELTP%(1.0~0.01xPCC)
PIMAX=0,03%CLAT
DPINT=~DELTP--DDP
TTPINT=TPINT+DPINT

DPINT=PIMAX~TPINT
TPINT=PIMAX
DDP=DELTP-DPINT
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[ DRI=DRI+TPINT-PIMIN|

lTPINTﬂPIMIN

(31)——[TPINT=TPINT-DDRE]

"

| DRI=DRI+DDRI]

32
INCI=1

RETURN

S
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SUBROUTINE INFILT(AS,PSOIL,TOTSTR,FCINFL,SMASM,DT,DDP,IC,DELTF ,VOLDP;{

DRI, TESTIN,SDELTF,DINT,PEAI, SRKE,CEl,CE2
1

DELTP=DDP+DRI
DINT=~DDP/DT

yes @

[RKE=DDP« (0. 06133+0.02216+AL0G10 (DINT))|

| REF=1.0]

| ASOIL=AS*REF|
|
F1=TOTSTR-SMASM
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| F1FCTIN=F1/DT+FCINF+ASOIL/2.0%((TOTSTR~F1) /TOTSTR) ﬂ*PSOILl
l AP2T=ASOIL/2. O*PSOIL[TOTSZE

[ APT=ASOIL*PSOIL* (PSOIL~1.0)/(2.0*TOTSTR*TOTSTR)]
|

OTSTR-F2==
+ (9
F2=F1+FC1NF*D

| SR=(TOTSTR-F2) /TOTSTR/|

[F2FCTN=F2/DT-ASOIL/2 . 0#SR**DSOIL~FLFCTN|

@ T

+

[FPFCTN=1.0/DT-+AP2T#SRw# (PSOIL-1.0)|

| FSFCTN=-APT#SR#* (PSOIL-2.0) |

[F2=F2-F2FCTN/ (FPFCTN~F2FCTN*FSFCTN/2.0/FPFCTN) |

| F4=DELTP+VOLDPR|
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mﬁ-m
NG 2’
DELTF = F3 DELTF=F3

DELTPE=DELTP-DELTIF DELTPE=-VOLDPR

DELTF=DELTP+VOLDPR
DELTPE=DELTP-DELTF

| PEAT=VOLDPR+DELTPE|

| SMASM=SMASM-DELTF|

| SDELTF=SDELTF+DELTF|
DDP=0.0
DRI=0.0
RETURN
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SUBROUTINE REDIST (IRED,DELTF,PERCO,SPERCO, Y, TFRC, ADTF, VOLDPR, DT,
COND, ZOUT, TOTSTR, SMASM, SAT, JTILE, JIN, AEWP, SMTC)
[
JIML = J
PERCO
TILEQ

IM-1
0.0
0’0

ﬁ—n [

&

AINFIL(K22)=0.0

0

=1
)
AINFIL(1)=DELTF
JI=1
JIM1=JIM~1

=

JI = 1, JIM

KB = JI
DSOILM(JI)=DSOILM(JI)+AINFIL(JI)

) SOILN(JI)<RESAT (J1)

AINFIL(JI+1)=DSOILM(JI)-RESAT(JI)

ILM(JI)< TMAC(JI

EXT=SHC(JI+1) #DT*0.3937
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AINFIL(JI+1)>>EX yes——

AINFIL (JI+1)=EXT
@——r DSOILM(JI)=DSOILM(JI)-AINFIL (JI+1) |

©—{ e 1

EXTRA=DSOILM(KB)~ESAT (KB)

' [DSOTLIM(KB) =ESAT (KB)

—

VOLDPR=VOLDPR+EXTRA

1

DSOILM(KB)=DSOLLM(KB)FEXTRA
1 )I\'i T

SMASM=TOTSTR-DSOILM(1)-DSOILM(2)-DSOILM(3)~-DSOILM(4)

"

DELTF=0.0

X
SPERCO=SPERCO+PERCO

4

LL=1, JIM

I
ZINF(LL)=ZINF(LL)+AINFIL(LL)

¢9

IRED=2

JIMl=JIM-1

COND(K22)=0.0 | (F)
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il®

P

(19

"NJI=1,J

P

CSMP=DSOILM(JI) /THICK(JI) *100.0

|SR?CSMP)SAT(JI$1

4ﬂilllhy__yg§___________

TENZ (JI)=AEWP (JI) %SR#* (~SMTC(JI))

]
UHC(JI)=SHC(JL)#SR**(1.5%SMTC(JI)+3.0

yei

: TENZ(JI)=(10.0*SR—9.0)*AEWP(JI)*O.90**(-SMTQ£5?))

UHC (JI)=SHC(JI)

I
TENZ(JI)=0.0
UHC(JI=SHC(JI

T ONII=1,JIM

TH2=THICK(JI)+THICK(JI+1)
THM=TH2%1.27
GRAD=(TENZ (JI+1)~-TEZN(JI)+THM/THM

|
CON= (UHC (JT)+UHC(JI+1))*0.5
TEST=(SHC(JI)+SHC(JI+1))*0.4
COND (JI1)=CON*GRAD*#DTU%0.3937

@—- yes

©®
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OND (JI)<0 -0~ 8

L

CONMAX=DSOILM(JI)*0.50 CONMAX=DSOILM(JI+1)*(-0.5)

]CLAND(JI)-,CON‘MAX |

COND(JI)> CO yes

COND (JI)-CO!

| DSOILM(J,JI) =ESOI‘LLE(J1)-COND (J1) I

DSOILM(JI+1)=DSOILM(JI+1)+COND(JI)

| CONMAX=DSOILM(JIM1)*0.50 |

@/\Q‘i—l

COND (JIM1)=CONMAX

_ ) 2 )

DSOILM(JIM1)=DSOILM(JIM1)-COND(JIML)

&
PERCO=PERCO+COND(JIM1)

x

ZPERC=0.0

RSAT(JI)_>DSOILM(JI :

ZPERC=SHC (JI+1) *DT*0. 3937
.EXTA=DSOILM(JI)-RSAT (JI)

5




ZPERC=EXTA

DSOILM(JI)=DSOILM(JI)~ZPERC

DSOILM(JI+1)=DSOILM(JI+1)+ZPERC

AINFIL(JI+1)=AINFIL(JI+1)+ZPERC

PERCO=PERCO+-ZPERC

ERC=0.0 e?—>
KB=JIML

Ly

EXTRA=DSOILM(KB) -ESAT (KB)

TILEQ=EXTRA# (~ALOG (TFRC**(DT/24.0)))

EXTRA=EXTRA-TILEQ

®
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©

DSOILM(KB)=DSOILM(KB)+EXTRA

®

<>

=2

@___, TILEQ=TILEQ+EXTRA|
i
JL— EXTRA=0.0
VOLDPR=VOLDPR+EXTRA ‘ 1
' KB=KB-1
0.0 0
yes
14
SPERCO=SPERCO+PERCO
ADTF=ADTF+TILEQ ‘
SMASM=TOTSTR-DSOILM(1)-DSOILM(2)-DSOILM(3)~-DSOILM(4)

L

L=1,JIM1L

ZINF (LL)-ZINF(LL+A1NFJL(LLT]

ZOUTF (LL)=ZOUTF (LL)+COND (LL)

P

RETURN
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SUBROUTINE OFROUT(PEAIL,VOLDFR,EQD,EQDF,QFR,TOFR,AREA. -

QMQNH,QPRE !QFRCFS 9?UDLE)TRST ? TRSTMSOWI ’
OFMN2, SSRT, PUDLEL, PUDLE2)

. LoR = Tﬁ?T/TRSTﬁ1
[ OFMN = OFMNI ~ QR *(oFMﬁ1~0FMN25]

<:::§§E§E§E§§§:::>yes

OFRF=1020,0%SSRT/OFMN

OFMN=QFMN2

[ EQDF=0.00982(OFMN/SSRT) #0. 6 |

[PUDLE = PUDLE1-0.80#(QR*(PUDLE1-PUDLE2))]

yes

PUDLE(EEEEEE_,fﬁ

IOFR = 0,0I

[9FRCFS = 0.0}

{PUDLE = PUDLE2]
J

[sws = VOLDPR#PEAI—PUDLEI

EQD=0. 5%5WS

EQD = EQDF*((PEAI-VOLDPR) %%0.6)
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SWS > 2.04EQD

[ EQD = 0.5xsws|
|

OFR= (1. 0/ NH) ) FRE#( (SWS#0. 5)##L.67) #( (1. 040, 6 (SWS/ (2. 0%EQD))
*%3,0) **1,67)

OFR > 0,75#PEAT

[OFR=0.75%PEAT)
|

[omcvs-l..ooaagmmom*nu]

| TOFR=TOFRHOFR |

| TRST=-TRST+OFR |

LVOLDPR-PEAI—OFR]

RETURN

@)
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SUBROUTINE ET(J,TPINT,PCATRN,NRTOS,ATRANS ,EVAPTR,PET,DDET,APET
AAEVAP,AAINT,CLAI,NPC,NC,DT, SUMTRN,AINT,AET,YOLDPR,
JLM, SAT, SMTC,KSMA)

| PETC=PET-TPINT|
TPINT=TPINT-PET | TPINT=0.0 |
]

CLAI>3.0 >228

CLAIX~CLAL |CLAIX-3.0|

|
[ PEVAP=PETCXEXP(-0.44CLAIX) |
] -

| TRANSP=PETC-PEVAP|

P EVAP>VOLDPE ~> s

EVADDP=DEVAP EVAPDP=VOLDPR
VOLDPR=VOLDPR~-PEVAP PEVAP=PEVAP-EVAPDP
PEVAP = 0.0 VOLDPR=0.0

I I .

[CsMP=DSOTLM(1) *100.0/THICK(1) |

| sR=CsMp/sAT(L)|

CON=SAC(1) #SR# (1. 55MTC(1)+3.0)|

410 ) yes

CON=SHC(1)

| CON=CON#0.39374DT

®
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AEVAD=CON AEVAP=PEVAP
1 [ .
AEVAP>DSOTLM (1 yes
AEVAP=DSOILM(1)
J

UPEVAP=PEVAP-AEVAP

PCT = 100.0
!

PCT=CLAI*33.3

PET=0.0
¥

L

UPEVAP=UPEVAP*PCT%0.01
PTRANS=TRANSP+UPEVAP
PPTRAN=PCTRAN*PTRANS

PAD1=PET*24.0/DT
AINT=PET-PETC+EVAPDP
AET=AEVAP+AINT
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® /

TONII=1, JIMIT

AVSM=(ESOILM(J,JJ)*100.0/THICK(JJ)-WP(JJ) /FC(JIT)-WP(JJ)) .

AVSM=1.0

AVSM=0.0001
) 1

SMA= yes

[ [IRETRAT=GINT2 (SMET,ETRATE , PAD,PAD1,AVSM,NPC,NC) | |RETRAT=2.0%AVSM

RETRAT=1.0

[ATRANS(JJ)=RETREAT*PPTRAN*NRTDS(JJ)*0.01

ATRANS (JJ)>DSOILM(JJ

ATRANS (JJ)=0.5%DSOILM(JJ)

AET=AET-+ATRANS (JJ)

l

SUMTRN=SUMTRN-+ATRANS (JJ)

©
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AAET=AAET+AET
APET=APET+PET
AAEVAP=AAEVAP+DEVAP+EVAPDP
AAINT=AAINT+AINT

EVAPTR=ATRANS (1) ATRANS (2)+ATRANS (3)+ATRANS (4 )+AEVAP

‘\\\552:’31

X
DSOILM(JJ)=DSOILM(JJ)~ATRANS(JJ)
DSOILM(1) = DSOILM(1)-AEVAP

¥
RETURN

END
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SUBROUTINE STRINX(JUDS,RAWSTR,WIFC,SUM,WSTR,TWSTR,JUPSS)

\W:

JUPSS (1)=JUDS-45+5%1

M=JUPSS (1)
N=JUPSS(18)-1

\”\V A

Ni=1,17

JUPSS (I+1

SUM(I)=SUM(I)+RAWSTR(JJ)

[x=0]

KL=1,1"

WSTR (KL) =SUM(KL) *WFCT (KL)

WSTR(KL)=WSTR(KL)*1.5
IK=1
L
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D

WSTR(KL=1) sWSTR(KL-1) #1.5

WSTR(KL)=WSTR(KL)*1.5

IK=1

yes

—

KC=KC+1

1

TWSTR=TWSTR+WSTR (1)

RETUR

@




