










GOTOSO 
C 
c* DETERMINE THE TIME TO END IRRIGATION IN THE SECOND DAY. 
C 

80 TEI=EXTIME 
TBI=TBIT 
ICB=TBI*NH+1 

60TC70 
85 IBIR=3 
90 ICE=TEI»NH 

00100I=IC&,ICE 

C 
C* CALCULATE DAILY DEPTH OF IRRIGATION MATER APPLICATION. 
C 

CIA=DIA+CIDP 
C 
C* ADD THE IRRIGATION DEPTH DURING EACH TIME INCREMENT TO THE DEPTH w 
C* OF ANY NATURAL RAINFALL IN THE SAME PERIOD OF TIME. °  
C 

100 DELTPtI)=OELTP(l)+GIDP 
RETURN 
END 

C*** ***  »*•  ***  •*» ***  ***  ***  ***  ***  ***  *  



SUBROUTINE STf iX NX( JUOS ,RAWSTR .  WTFC t  SUM ,  1» STR ,  TikSTR, JUPSS) 
C 
c*** *** *** *** *** *** *** *** *** *** * 
c* * 
C* THIS SUBROUTINE CALCULATES THE WEIGHTED STRESS INOEXS FùR* 
C* 85 DAYS MADE UP OF EIGHT 5-DAY PERIODS BEFORE SILKING AND *  
C* NINE 5-OAY PERIODS AFTER SILKING. *  
C* THE CALCULATIONS ARE BASED ON THE PROCEDURE DEVELOPED BY *  
C* SHAW (1974) AS DESCRIBED IN I  SU JOURNAL CF RESEARCH,VOL.49 $ 
C* NCVEK3ER 1974. 
C* DAILY RAW STRESS INDEXES CALCULATED JN THE MAIN PROGRAM, *  
C* SILKING DATE AND 17 WEIGHT FACTORS ASSOCIATED WITH THE *  
C* 8-PERICDS BEFORE AND 9-PERIOOS AFTER SILKING DATE ARE INPUT *  
C* DATA TO THIS SUBROUTINE. 
C* *  
C*** ***  ***  **•  ***  ***  ***  ***  ***  ***  ***  *  
C 

DIMENSION RAVk5TR(365),WTFC( 17 )  .SUM( 17) ,WSTR( 17) ,JUPSS( 20) 
C 
C* FIRST DAILY RAW STRESS INDEXES ARE SUMMED OVER EACH 5-DAY 
C» PERIOD. 
C 

DO 10 1=1, 18 
10 JUPSStI)-JUDS-45+5*I  

M=JUPSS(1) 
N=JUPSS(18)-1 
DC 20 JJ-M.N 
DO 30 1=1,17 
IF(JJ.LT.JUPS3(I+l))G0 TO 35 
GO TO 30 

35 SUM(II=SUMCI)+RAtoSTR(JJ) 
GO TO 20 

30 CONTINUE 
20 CONTINUE 

IK=0 



c* THEN THE 5-DAY STRESS INDEXES ARE MULTIPLIED BY THE ASSOCIATED 
C* WEIGHT FACTOR FOR EACH PERIOD. 
C 

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

C 
C* AN ADDITIONAL WEIGHTING FACTOR OF 1.5 IS APPLIED TO THE PERIODS 
C* WHOSE UNWEIGHTED STRESS INDEX IS 4.5 OR GREATER FOR AT LEAST TWO 
C* CONSECUTIVE PERIODS. 
C 

IFfKL.EQ.l iGO TO 41 
IF(SUM(KLI•GE.4.50) GO TO 42 
IK=0 
GO TO 41 

42 IF(SUM(KL-1).GE.4.50)G0 TO 43 
GO TO 41 

43 IFCIK.NE.DGU TO 44 
WSTR(KL)=*STR(KL)*1.5 
IK=1 
GO TO 41 

44 *STR(KL-1)=*STR(KL-1)*1.S 
WSTR(KL)=*STR(KL)*1.5 
IK=l  

41 CONTINUE 
C 
C» ANOTHER WEIGHTING FACTOR OF 1.5 IS APPLIED TO THE TWO OF THE 
C» THREE PERIODS* ONE,TWO AND THREE BEFORE SILKING} WITH THE 
C* UNWEIGHTED STRESS INDEX OF THREE OR GREATER. 
C 

KC=0 
00 70 K=6.8 

70 IF(SUM(K).GE.3.0)KC=KC+1 
IFlKC.LT.2iGO TO 80 
DO 75 K=6,8 



75 IF<SUM<K )  ,GE.3.0} WST«{Ki=»STR(K)•1.S 
80 CONTINUE 

C 
C* SEASONAL STRESS INDEX IS THEN THE SUM UF ALL WEIGHTED STRESS 
C* INDEXES FOR ALL 17 PERIODS. 
C 

DC 90 1=1,17 
90 TkSTa=TkSTR+kSTR(I)  

RETURN 
END 

C*** »*» ***  ***  ***  ***  ***  **» #** ***  



c*** *** **» *** *** *** *** *** *** *** *** * 
c* » 
c» UiST ÛF INPUT DATA CARDS *  
C» *  
C*** ***  ***  ***  ***  ***  ***  #** ***  ***  ***  *  
ALBATCN SOIL ON THE BOTTOM LAND OF THE MISSOURI RIVER VALLEY.1951.DATA 
TRIAL RUN WITH (2. IN)rRR. AT 70% OF THE AVAILABLE MOISTURE 

1 1 0 0 0 0 0 0 0  1  
11 1 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  1 2 . 0  1 2 . 0  1 2 . 0  1 2 * 0  1 2 . 0  

1953 142 144 
253 
115 

0.60 0.63 1.0 0.62 0.72 0.85 0.d4 0.92 
0.84 0.79 1.53 

0.50 0.10 0.10 0.09 0.09 0.08 0.08 0.08 0.05 .001 .001 
43.0 43.5 43.5 48.0 50.0 49.0 49.0 45.0 44.0 43.0 39.0 ^  
28.0 32.0 32.0 32.5 34.0 33.5 33.5 35.0 33.0 32.5 27.0 w 
000 0.001 

330.0 150 00.0 
43.5 49.0 49.0 54.0 56.U 54.5 54.5 50.5 50.5 49.0 49.0 
0.80 0.30 
0.50 

0.15 7.0 -0.16 1.48 0.199 0.125 1.25 43.0 43.5 
0.005 0.12 0.080 0.50 1.0 0.00 1000.0 1.00 

0 .0  0 .0  
0.00 0.00 0.15 1.00 4.00 5.00 5.00 4.1U 0.00 0.00 0.00 0.00 0.00 0.00 
1.00 130. 150. 180 
0.0 120. 121. 182 
0.0  0 .0  1 .0  1 .0  

1 130 158 165 17 
0 .00  0 .00  0 .00  0 .00  0 .00  

100.0 0.00 0.00 0.00 
50.0 50.0 0.00 0.00 
40.0 27.0 18.0 13.0 
35.0 26.0 17.C 10.C 

210. 230. 250. 280. 320. 365. 3oS .  365. 17 
192. 204. 212. 222. 242. 273. 305. 365. 18 
1 .0 1.0 1 .0 0.87 0.61 0.2 0.0 0.0 19 
165 192 199 206 213 20 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 21 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 22 
0 .00 0.00 0.00 0.  00 0.00 0.00 0.00 0 .00 0 .00 0 .00 23 
2.00 0.00 0.00 0.00 0.00 0.00 0.  00 0.00 0 .00 0 .  00 24 
6.00 4.00 2.00 00.0 00.0 00.0 00.0 00.0 0 .00 0 .00 25 



34*0 25.0 16.0 9.00 7.00 5.00 3.00 1.00 0.00 0.00 0.00 0.00 0.00 3.CO 26. 
33.0 25.0 12.0 8.00 6.00 5.00 4.00 4.00 2.00 1.00 0.00 0.00 0.00 0.00 2 7 .  

32.0 25.0 10.0 7.00 5.00 5.00 4.00 4.00 4.00 4.00 0.00 0.00 0.00 0.00 28. 
31.0 25.0 8.OC a.OO 5.00 5.00 5.00 5.00 5.00 5.00 0.00 0.00 0.00 0.00 29. 
30.0 25.0 8.00 7.00 5.00 5.00 5.00 5.00 5.00 5.00 0.00 0.00 0.00 O.OO 30. 

0.50 
51 1 0.0 000.0000.0000.00 00.0000.0 0 00.0000.0000.0 000.00 00.0000.0000.0000.OCOO.000 
51 2 0.0 000.00 00.0000.0000.0 000.00 00.0 000.0000.0 000.0000.0 000.0000.0 00 0.00 00.0 00 
51 3 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.OOCO.COOO.0000.0000.0 00 
51 4 0.0000.0000.3000.0000.0000.0000.0000.0000.0000.0000.0 000.0000.0000.0000.0 00 
51 5 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0 000.0 000.0000.0000.0000.0 00 
51 6 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0003.0000.0000.0000.000 
51 7 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0100.0100.0100.2200.040 
51 8 0.180 0.1200.160 0.0900.020 0.0100.0800.0500.0500.0500.1000.2000.2000.1700.110 
51 9 0.060 0.2400.2500.1800.1600.1100.I  300.2700.0000.1700.220 0.260 0.2600.0500.130 
5110 0.1 00 0.0700. 1900.0700.220 0.  1300 .2 30 0.30 00.290 0.  1 100. 3300. <£600. 160 0.2700. 160 
5111 0.1000.0400.0400.0400.C700.0600.0800.1300.0400.2100.2000.2100.2300.2300.150 w 
5112 0.140 0.1300.2300.180 0.230 0.1900.0 90 0.0800.1200.2200.230 0.2900.2^0 0.2200.130 ^  
5113 0.1600.2000.0300.2500.2800.1300.0800.1800.2200.2100.0400.C70Û.0700.1200.320 
5114 0.1600.2600.4200.110 0.2700.3200.2700.2400.2600.3300.2 700.2500.2600.2600.180 
5115 0.3100.1900.2300.2800.1400.2300.2100.2900.2900.2600.2000.21OU.190 0.1500.200 
5116 0.290 0.16 00.C90 0.1100.1100.1200.180 0.1700.1200.1700.0500.1000.2300.3500.2 00 
5117 0.0600.2500.1400.0 700.040 0.0500.0 400.0600.1500.1600.1300.1200.1900.1200.250 
5118 0.1200.1700.1700.0800.0900.2000.180 0.1700.1100.0600.0300.0800.0300.1100.180 
5119 0.1000*0400.0600.1100.180 0.1300.1900.0500.0000.0800.0900.0400.1600.0700.190 
5120 0.1200.1500.1500.1600.0300.0100.0400.O100.0000.0500.0400.0500.1100.0800.050 
5121 U.0400.0500.0900.0300.0000.0000.0000.0000.0000.0 000.0 000.0000.0 000.0000.000 
5122 0.000 0.0000.0000.0000.0 00 0.0000.0 000.0000.0000.0 000.0 000.0000.0000.0000.000 
5123 0.0 00 0.00 00.00 00.0000.0000.0000.0 00 0.0 000.0000.0000.0000.0000.000 0.0000.0 00 
5124 0.000 0.OO00.0000.0000.0000.0000.0 000.0000.0000.0000.0000.0000.0000.0000.000 
5125 0.0000.0000.0000.0000.000 
.405 .405 .405 .405 .405 .405 .497 .396 .396 .405 .405 .405 
.149 .149 .149 .149 .149 .149 .140 .153 .153 .153 .153 .153 

/ /60.FT1 IFOOl DO OSN=Z .  I  4323 .  BURU YR 1953 J .  D ISP=SHR »LABEi-=t  ,  .  .IN) 
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APPENDIX C: 

SAMPLE OUTPUT FROM THE COMPUTER PROGRAM 



3.5 IN. APPLICATION AT 7C% AVAILABLE SOIL MOISTURE. 
ALBATCN SCIL CN THE BCTTCM LAND CF MISSOURI RIVER VALLEY.1967 DATA 

INITIAL SOIL MOISTURE DATA 

LAVER THICK SAT SHC AEWP 

1 

2 
3 
4 
5 
e 
7 
e 
s 

10 
11 

INCHES PERCENT CM/HR 
BY VCL. 

6 . 0  
6 .0  
6 . 0  
6 .0  
6 .0  
6.0 
6 . 0  
6 . 0  
6 . 0  
6 .0  

1 2 . 0  

55. 
55. 
54. 
54.  
55, 
55.  
54.0 
54. C 
54.0 
55.0 
55.0 

0.500 
0.100 
C.lOO 
0.090 
0.090 
0.080 
0.060 
c.oeo 
0.050 
0.001 
0.001 

CM 

36.59 
9.99 

12.33 
36.31 
30.39 
30.39 
32.85 
46.71 
50.61 

42.78 
42.78 

SMTC 

7.96 
11.43 
11.43 
9.69 
9.69 
9.69 

10.13 
9.55 
9.16 
9.16 
9.  16 

f  C 
PCT. 

BY VOL, 
42.00 
40 .50 
40.50 
43.00 
43.00 
43.00 
43.00 
44.00 
44.00 
44.00 
44.00 

*P PLAV RESAT TMAC 
PCT. 
BY VOL 
26.0 0 
29.00 
29.00 
29.CC 
29.00 
29.00 
29.50 
29.50 
29.CO 
29.00 
29.00 

IN 

0.96 
0.69 
0.69 
0.84 
0.64 
0.84 
0 . £1  
0.87 
0.90 
0.90 
1 .80 
11.77 
23.12 

IK 

2.97 
2.97 
2.92 
2.92 
2.97 
2.97 
2.92 
2.92 
2.92 
2.97 

5.94 
INCHES 

IN 

2.04 
2.0E 
2.08 
2.16 
2.16 
2.16 
2.17 
2.20 
2.19 
2.19 
4.38 

TOTAL POTENTIAL STORAGE IN THE TCP TWO FEET = 
ROOTZUNE MOISTURE STORAGE AT DROUGHT STRESS = 
R0CT20NE MOISTURE AT FLOOD STRESS = 29.43 
HET SCIL INFILTRATION CAPACITY = 0.150 IN./HR. 

********************$**************$*****************$****** 

ESOILM 
IN 

2.18 
2. 19 
1.77 
1.78 
1.78 
1 .78 
1.85 
1.86 

1.87 
1.87 
1.87 

w 
w 



CURVE CATA FOR OENMEAC AND SHAW TYPE CURVES 
PAD 

0.0 0.050 0.150 0.350 0.550 I . ICO 
SMET ETRATE 

******#******************************************************* 

0.0 1 .000 1 •  000 0^360 0.140 0.050 0.0 
0.050 1 .000 1 •  000 0.490 0.180 0.090 0.0 
0.100 1 .000 1 •  000 0.620 0.230 0.130 O.C 
0.150 1 .000 1 •  000 0.780 0.300 0.180 O.C 
0.200 1 .000 1 •  000 0.890 0.390 0.240 0.0 
0.250 1 .000 1 •  000 0^930 0.520 0.320 0.0 
0.300 1 .000 1 •  000 0^960 0.650 0.400 0.0 
0.350 1 •  000 1 •  000 0.970 0.760 C.490 0.0 
0.400 1 .000 1 .000 0.980 0.840 0.580 0.0 
0.450 1 •  000 1 •  000 0.985 0.910 0 .660 0.0 
0.500 1 .000 1 •  000 0.990 0.940 0.730 0.0 
0.600 1 .000 1 •  000 0.995 0.980 0.850 0.0 
O.7C0 I .000 1 •  000 1.000 0.985 C.950 0.0 
0.800 1 .000 1 •  000 1.000 0.995 0.980 0.0 
0.850 1 .000 1 •  000 1.000 1^000 0.995 0.0 
1.000 1 .000 1 •  000 1.000 1.000 l .OOC 0.0 

************************************************************** 



DATA FCfi  INFILTRATION PARAMETERS 

ASOILM=10.000 AN=-0.500 PSFC= 1.480 P*>= 0.199 
CEI = 0.125 CE2 = 1.250 FCS= 34.00 FCP= 42.00 

************************************************************#****** 

DATA FOR OVERLAND FLCk ROUTING PARAMETERS 

FIELD AREA = 1.00 ACRES. AVERAGE FIELD SLOPE = 0.0C50 
SLOPE LENGTH = 500.0 FEET. SURFACE ROUGHNESS COEFFICIENT = 0.120 0.080 
TRSTM = 0.500 SMALLEST TIME INTERVAL USED = 1/  ITh OF AN KlUF 
SURFACE STCRAGE= 1.000 O.C 

SRKE= 0.0 TRST= C.O 
PSIFC= 330.00 PSIkP= 15000.0 

PASMAC= 0.50 
****$************$***********************************************#* 

w 
U) 
VO 

DATA FCF IRRIGATION APPLICATION PARAMETERS 

PAMRI= 0.30 GCIA= 3.50 
ATPI= 35.00 TPei= 6.00 

JDSTIf tR= 152 JCENIRR= 232 
****************************************************************** 



MONTHLY SLMMARY FOR JULY ,1S67 
DAY PANEVAP RAINFALL RUNOFF AET DPERC TILEFLC IRRIG BALANCE SCILWGISTURE 

1 0.33 0.0 0.0 0.29 0.07 0.0 0.0 -o.ooc 25.32 

2 0.20 0.0 0.0 0.27 0.08 0.0 0.0 -0.000 24.99 

3 0.23 0.0 0.0 0.23 0.09 0.0 0.0 o.oco 24.67 

4 C.22 0.0 0.0 0.21 0.10 0.0 0.0 -0.000 24.35 

5 0.26 0.0 0.0 0.21 0.11 0.0 0.0 —0.000 24.02 

6 0.24 O.C 0.0 0.21 0.11 0,0 0.0 —0.000 23.71 

7 0.31 0.0 0.0 0.22 0.11 0.0 O.C 0.000 22.38 

e 0.  12 0.41 0.01 0.18 0.14 0.0 0.0 —0.000 23.46 

9 0.  19 1.51 1.10 0.21 0.12 0.0 0.0 0.000 22.52 

10 0.27 0.0 0.0 0.24 0.09 0.0 0.0 -0.000 22.21 

11 0.27 0.0 0.0 0.24 0.08 0.0 0.0 0.000 22.89 

12 0.26 0.0 0.0 0.26 0.14 0.0 i .ec 0.024 24.24 

13 0.32 0.0 0.0 0.28 0.12 0.0 1 .70 -0.024 25.59 

14 0.22 0.0 c.o 0.24 0.06 0.0 0.0 -0.000 25.28 

15 0.21 0.0 0.0 0.24 0.07 0.0 0.0 -o.occ 24.98 

16 0.23 0.0 0.0 0.25 0.09 0.0 0.0 -0.000 24.64 

17 0.23 0.0 0.0 0.24 0.09 0.0 0.0 0.000 24.31 

18 0.26 0.0 0.0 0.25 0.10 0.0 0.0 0.000 22.97 

19 0.16 0.0 0.0 0.21 0.10 0.0 0.0 0.000 22.66 

20 0.30 0.0 0.0 0.25 0.09 0.0 0.0 -o.oco 23.31 

21 0.16 0.05 0.0 0.21 0.12 0.0 0.0 -0.000 23.02 
22 0.35 0.0 0.0 0.29 0.15 0.0 1.80 0.049 £4.31 

23 0.31 0.05 0.0 0.26 0.14 0.0 1.70 -0.045 25.72 

24 0.23 O.C 0.0 0.24 0.07 0.0 0.0 o.oco 25.41 

25 0.20 0.0 0.0 0.23 C.08 0.0 0.0 o.coo 25.10 

26 0.20 0.0 0.0 0.23 0.09 0.0 0.0 —o.oco 24.78 

27 C.24 O.C 0.0 0.24 0.09 0.0 0.0 0.000 24.44 

28 0.27 0.0 0.0 0.25 0.10 0.0 0.0 -0.000 24.1 C 

29 0.29 0.0 0.0 0.25 0.10 0.0 0.0 0.000 23.75 

30 0.25 0.0 0.0 0.24 0.09 0.0 0.0 0.000 23.42 

31 0.38 0.0 0.0 0.26 0.09 0.0 0.0 -o.oco 22.08 
*****************************************$***********$************** 



DETAILED IhFCRMATICN FCR THE LAST CAY OF RUN 

SEPTEMER 15,1967 
PAN EVAPDRATXCN FCR TCDAY = 0.150 INCHES 
PAN COEFFICIENT = 0.396 
INTERCEPTICN = 0.153 
ASOIL = 6.908 PSCIL = 1.429 AMC = 25.229 PERCENT 
CROP LEAF AREA INDEX (CLAIJ = 4.76 
PERCENT ACTIVE CANOPY (PCATRN) = 0.3984 
ROOT SYSTEM DISTRIBUTION 
30.0 25.0 8.0 7.0 5.0 5.C 5.0 
5.0 5.0 5.0 

SEASONAL RAIN FALL= 18.16 
SEASCNAL IRRIGATION MATER APPLIED^ 21.00 
FREQUENCY Of IRRIGATION APPLICATIONS 6 TIMES 
TOTAL POTENTIAL EVAPORATION TCDAY (PE) = 0.2124C INCHES 
ACCLKULATED (APET) = 37.210 INCHES 
TOTAL EVAPOTRANSPIRATION TODAY (ADET) = 0.74910E-01 INCHES 
ACCUMULATED (AAETJ = 22.778 INCHES 

DEEP PERCOLATION TODAY (DPERCCJ = 0.0327 INCHES 
ACCUMULATED FOR THE SEASON (SPERCO) = 11.4260 INCHES 

RUNOFF FCR DAY 258 = C.O IN., SEASON TOTAL = 3.251 IN. 
INFILTRATION TODAY (DCELTFi - 0.0 INCHES 
ACCUMULATED (SDELTF) = 33.102 INCHES 

INTERCEPTION EVAPORATION TODAY (ADINT) = 0.0 INCHE 
ACCUMULATED CAAINT) = 2.6058 INCHES 
ACTUAL SCIL EVAPORATION TODAY (DAEVAPi - 0.5635E-02 INCHES. 
ACCUMULATED SEASONAL SCIL EVAP.(AAEVAP)= 8.532 IN. 
TOTAL TRANSPIRATION TODAY (SLMTRN) = 0.69272E-01 INCHES 
ACCUMULATED (AATRAN) = 11.530 INCHES 
DEPTH OF HATER ON PLANT SURFACES 
AT THE ENC OF THE DAY = 0.0 INCHES 

DEPTH OF HATER IN SURFACE DEPRESSIONS AT 
THE END OF THE DAY = 0.0 INCHES 



SOIL MOISTURE DAILY INFLOW DAILY OUTFLCk DAILY 
IN EACH RCCT TC EACH ZONE FROM EACH TRANSPIRATION 
ZONE AT ThE END ZONE FRO* EACH 
OF THE DAY SOIL ZONE 

fINCHES) (INCHES) (INCHES) (INCHES) 
1 2.084 0.0 0.00020 0.02269 
2 2.130 0.0 C.00042 0.01914 
3 2. 100 0.0 C.00024 0.00590 
4 2.165 0.0 C.00040 0.00511 
5 2.157 0.0 C.00090 0 .00363 
6 2.130 0.0 0.00152 0.00353 
7 2.098 0.0 0.00212 0.00327 
8 2.056 0.0 C.00276 0.00285 
9 1.952 0.0 0.00341 0.00216 
10 1.759 0.0 0.00408 0.00099 

SEPTEMBR 15,1967 RCOTZONE MOISTURE = 20.63 IN.« TCTAL = 20.63 
SUBSCIL MCISTURE = 1.82 

TOP S-FT INCREMENTS 4.21 4.27 4.29 4.16 3.71 
DROUGHT STRESS INDICATED 
DEPTH CF ACTIVE RCCT ZCNE= S.OOFT 
ACTIVE ROOT ZCNE MOISTURE^ 20.63 
ARMAFC= 25.62 ARNA*P= 17.28 
ARMAI= 23.12 ARMSAT= 29.43 
DROUGHT STRESS INDICATED IN THE ACTIVE ROOT ZCNE 

RAW STRESS IN0EX=0.647 
************************************************************** 



CALCULATION OF aS-DAY WEl€hTEO STRESS INDEX 

SILKING OATE= 8/ 11/1967 

HEIGHTED STRESS INDEX 
ilCD 5-DAY STR. STR.FAC. WT.STR.IN 

1 0.737 2.000 1.474 
2 0.681 1.750 1.191 
3 0.176 1 .000 0.176 
4 0.295 1 .000 0.295 
5 0.246 1 .000 0.246 
6 0.585 1 .000 0.585 
7 0.257 0.500 0.128 
8 0.466 0.500 0.233 
9 0.696 2.000 1.391 
10 0.856 1 .300 1.112 
11 1.569 1 .300 2.040 
12 1.867 1 .300 2.427 
13 2.250 1.300 2.925 
14 2.917 1 .300 3.792 
15 2.607 1.200 3.128 
16 0.647 1.000 0.647 
17 0.0 0.500 0.0 
DAY HEIGHTED STRESS INDEX= 21 .7920 

****************************************************$********** 



JJ 
106 
107 
108 
109 
110  
111 

112 
113 
114 
lis 
116 
117 
lie 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

SOIL MOISTURE OUTPUT DETAILS 
LAYER NUMBER 

1 2 3 4 5 6 7 8 9 10 11 
2.14 2.16 1.83 1.78 1.78 1.78 1.85 1 .86 1 66 1.62 18.87 
2. 12 2. 14 1.87 1.79 1.78 1 .79 1.85 1 .67 1 66 1.78 16.62 
2. 10 2.13 1.89 1.79 1.78 1.79 1.85 1 .67 1 85 1.75 16.79 
2.13 2.14 1.90 1.80 1.78 1.79 1.85 i.ee 1 64 1.73 18.82 
2.16 2.17 1.93 1.81 1.79 1.79 1.64 1 .86 1 63 1.71 18.69 
2. 14 2.16 1.94 1.82 1.79 1.79 1.84 1 .66 1 82 1.69 16.66 
2.12 2.15 1.95 1.83 1.79 1.80 1.84 1 .66 1 61 1.68 16.63 
2. 11 2.14 1.95 1.84 1.80 1.80 1.84 1 .85 1 60 1.67 16.60 
2.09 2.13 1.96 1.84 1.80 1.80 1.84 1 .65 1 60 1.66 16.78 
2.48 2.38 1.98 1.86 1.81 1.80 1.84 1 .84 1 79 l.££ 19.43 
2.42 2.36 2.08 1.88 1.82 1.80 1.84 1 .84 1 78 1.64 19.45 
2.36 2.32 2.10 1.90 1.82 i.eo 1.84 1 .84 1 77 1.63 19.40 
2.33 2.20 2.10 1.92 1.83 1.81 1.84 1 .83 1 11 1.63 19.35 
2.30 2.28 2.10 1.94 1.85 1.81 1.84 1 .63 1 76 1.62 19.31 
2.27 2.26 2.09 1.95 1.86 1 .81 1.83 1 .63 1 76 1.62 19.26 
2.25 2.24 2.09 1.96 1.87 1.82 1.83 1 .82 1 75 1 .61 19.25 
2.23 2.23 2.08 1.97 1.88 1.82 1.83 1 .82 1 75 1.60 19.22 
2.21 2.22 2.08 1.98 1.89 1.83 1.83 1 .82 1 75 1.60 19.19 
2.20 2.21 2.07 1.98 1.90 1.83 1.83 1 .82 1 74 1.59 19.17 
2.21 2.21 2.07 1.99 1.91 1 .84 1.83 1 .81 1 74 1.59 19.18 
2. 19 2.20 2.06 1.99 1.91 1.84 1.83 1 .81 1 73 1.58 19.16 
2. 18 2. 19 2.06 l.SS 1.92 1.8S 1.83 1 .81 1 73 1.58 19.14 
2. 16 2.19 2.06 2.00 1.92 1.85 1.83 1 .81 1 72 1.57 19.11 
2. 19 2. 19 2.05 2.00 1.93 1.66 1.83 1 .80 1 72 1.57 19.14 
2.42 2.36 2.08 2.00 1.94 1.86 1.84 1 .60 1 71 1.56 19.57 
2.38 2.33 2.11 2.01 1.94 1.87 1.84 1 .80 1 71 1.56 19.54 
2.35 2.31 2.12 2.03 1.95 1.87 1.84 1 .80 1 71 1.55 19.53 
2.31 2.29 2.12 2.04 1.96 1.88 1.84 1 .80 1 71 1.55 19.48 
2.28 2.27 2. 12 2.04 1.96 1.88 1.84 1 .79 1 70 1 .54 19.45 
2.26 2.25 2. 12 2.05 1.97 1.88 1.84 1 .79 1 70 1.54 19.41 
2.24 2.24 2.11 2.05 1.98 1.89 1.84 1 .79 1 70 1.54 19.38 
2.22 2.22 2.10 2.06 1.98 1.89 1.84 1 .79 1 70 1.54 19.34 
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APPENDIX D: 

DETAILED FLOW DIAGRAM OF COMPUTER PROGRAM 
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Main Program 

Initializing part of 
the main program. 

1,36 

["1,1' 

ESOILM(I,J)-0.0 

READ TITLE 
WRITE TITLE 
READ TITLE 

READ : NH,KEVAP,KSMA,KRHO,KIRR,KUIR,KSOIL,KSTR,KIRO,KPRE 
READ : JIM,JX,(TIIICK(JI),JI=1,JIM) 

JIMl-JIM-1 
READ ; YEAR,JSTART,JSTOP 

YEARCK=YEAR-1900 
READ : JCUIT 
READ : JOUT 
JJ=JSTART-1 

READ ; ES0ILM(JJ,JI),JI"»1,JIM 
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BALN=0.0 

\,n=l^JD^ 

BALN=BALN+ESOILM(JJ,JI) 

1=2,13 

START>1CDA(I 

M0=I-1 

Initialize daily 
values for monthly 
summary output. 

s^=l,3J 

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

PANEVA(JM)=0.0 
DAET(JM)=0.0 
DTF(JH)0.0 
DIWA(JM)=0.0 
BAL (JM) =0.0 

DPERC(JM)=0.0 

SUM9=BALN 

© 
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© Initializing input 
for subroutine 
REDIST. 

READ : (SHC(I),I=1,JIM) 
READ ; (FC(I),1=1,JIM) 
READ ; (WP(I),1=1,JIM) 

READ : JTILE.TFRC 
READ : PSIFC.PSIWP 

READ : (SAT(I),1=1,JIM) 
READ : PER1,PER2 
READ : PAMAC 

PSILOG—ALOGio(PSIFC/PSIWP) 

PLAV(I)=(FC(I)-WP(I))*THICK(I)/100.0 
THAC (I)=(WP (D+PAMAC* (FC (I) -WP (I) ) ) *THICK(I) /lOOO 

RESAT(I)"PERi*SAT(I)*THICK(I)/lOO.O 
SAT(I)-PER2*SAT(I)*THICK(I)/lOO.0 
SHTC(I)=PSIL0G/AL0G10(FCII)(WP(I)) 

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

ESOILM(JJ,JIM)=ESOILM(JJ,JIMi) 
SMHP14=0.0 

T0TSTR=RESAT(1)+RESAT(2)+RESAT(3)+RESAT(4) 
SHASM=T0TSTR-ES0ILM(JJ,1)-ES0ILM(JJ,2)-ES0ILM(JJ,3)-ES0ILM(JJ,4) 

SPERCO-0.0 

•> 

ESAT(JI)=SAT(JI)*THICK(JI)*0.01 
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Initializing input for 
subroutine ET. 

Initializing input for 
subroutine PRECIP. 

READ : FCINFL,ASOILM,All,PSFC,CEI,CE2,FCS,FCP 
DELTF=0.0 
SDELTF=0.0 
TESTIN=0.0 

VOLDPR=0.0 

Initializing input for 
subroutine INFILT. 

PEAI=0.0 
OFR=0.0 

TOFR=0.0 
READ : OFSS,OFMNl,0FMN2,TRSTM,PUDLEl,PUDLE2,OFSL,AREA 
READ : SRKE,TRST 
SSRT=SQRT(OFSS)/OFSL 

Initializing input for 
subroutine OFROUT. 

Initializing input for 
subroutine INTCPT. 

ATRANS(I)=0.0 

NC=6 
NPC=16 

DRI=0.0 
DDP=0.0 

TPINT=0.0 

TSTOP=0.0 
TSTART=0.0 
IERR=0.0 
IAIG=0.0 
CARD=1 

SURAIN=0.0 

EVAPTR=>O.Q 
AAET=0.0 
APET=0.0 
AAEVAP=0.0 
AATRAN=0.0 
AAINT=0.0 
ASTF=0.0 



350 

READ ALAI 
READ DLAI 
READ TJ 
READ PCT 
READ IRT 

JR=1.10 

Initializing input for 
subroutine PLANT. 

READ : (R00TS(JI,JR),JI-1,JIM 

yea KSTR-0 

no 

READ : JMS.JDS 
READ : (WTFC(MN),MN-i,17) 

I-JMS 
JUDS=«KDA(I)+JDS 

TWSTR=0.0 

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

SUM(JK)=0.0 

READ ; PAMRI 

RSMAFC-0.0 
RSMAWP-0.0 
RSMSAT-0.0 

KIRR-1 
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RZSH(JJ)=RZSH(JJ)+ESOILM(JJ,JI) 
RSMSAT=0.9aESAT(JJ)+RSMSAT 

RSÎ1AFG=THICK( JI) *0.01*FC ( J1)+RSÎIAFC 
RSMAWP=THICK(JI) *0.01*IVP (JI)+RSMAOT 

DARZ(JJ)=1.0 
ARM(JJ)=ESOILM(JJ,1) 

ARMAFC(JJ)=THICK(I)*0.01*FC(1) 
ARMAWP (JJ)=THICKa) *0.01*WP (1) 

ARMSAT=0.9*ESAT(1) 
STINA=0.0 

yes 

yes 

READ : PAMRI,TPEI,JDSTR,JDEIR,NI 
READ:(GDI(I),1=1,NI) 
READ:(ATP(I),1=1,NI) 
REAP:(JDCM(I),I=NI) 

KIRR=0 

READ :PAMRI,GDIA,ATPI,TPBI,JDSIR,JDEIR 

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

IBIR=0 
RSMAI=RSMAFC-PAHRI*(RSMAFC-RSMAWP) 

ARMAI(JJ)=ARMAFC(JJ)-PAHRI*(ARMAFC(JJ)-ARMAWP(JJ)) 

yea 

READ:PAN(JJ),JJ=1,365) 
READ:(EPCM(M),M=1.12 
READ;(EINT(M),M=1.12 

KEVAP=1 
READ:TMAX(JJ),JJ=1,365 
READ;TMINUJ) ,JJ=1,365 
READ:RHMAX(JJ),JJ=1,365 
READ:RHMIN(JJ),JJ=1,365 
READ :RS(JJ),JJ='l, 365 
READ:WIND(JJ),JJ=1,365 



yes 

READ:MON(CARD),NDA(CARD),NYR 
(CARD),(ANX(CARD,N),BNX 
(CARD,N),CNX(CARD,N),N=1,7 

no 

READ:NYR(CARD),MON(CARD),NDA(CARD), 
IPA(CARD),XDP(CÂÊD,N),N=1,12) 

EARCK^YEAR(C^BT">i22 

KPRE 
J<JSTART^ ^ 

\ 1 
I-MON(CARD) 

JJR"KDA(I)+NDA(CARD) 

JJRl=0 
JJ=JSTART-1 

PRINTOUT INPUT PARAMETERS 
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begin main execution loop 

RAIN=0.0 
DIA=0.0 

PBAL=SUM9+TPINT+V0LDPR 

yes 

yes 
JJ=JCULT(LL) 

LL=1,JIM1 

JJ=JOUT(LL! 

N0UT=1 

ZINF(LL)=0.0 
Z0UT(LL)=0.0 
ZTRAN(LL)=0.0 

SUMTRAN=0.0 
ADTF=0.0 
ADET=0.0 
ADINT-O.O 
DELTF=0.0 
DPERC0=0.0 
DAQEX=0.0 
DAEVAP=0.0 

ESOILMCJJ,JI)=ESOILM(JJ-I,JI) 

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

ARMAI(JJ)=ARMAI(JJ-1) 

T33T0 
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yes KEVAP=r 

CALL PMEVAP( 

rPAST=(TMAX(JJ-3)+TMAX(JJ-2)+TM^JC(JJ-l)+TMIN(JJ-3)+ 
TMIN(JJ-2)+TMIN(JJ-1))/6.0 

(RHMAX( JJ)+3*R4MIN( JJ) *0.25 

CALL PEVAP( 

[OUT = 1 
and 

JJR = JJ, yes 

no 
WRITE JJ,MONTH(KMOT),DAYT,YEAR 

:VAP yes 

WRITE TMAX(JJ), 
TMIN(JJ),RS(JJ) 
RHMAX(JJ)RHMIN 
(JJ).WIND(JJ) 

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

WRITE ASOIL.PSOIL.AMC 
WRITE CLAI.PCATRN,(NRTDS(JI),JJ=1,JIMl)) 
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PAST»JJ-JSTART+1 

yes 

SMHP14=SMHP14+ES0ILM(JJ, 
JIHl) DSOILM'C JIM)=SMHP14/ 

PAST 

SAMP14=SMHP14+ESOILM(JJ,JIMi)-ESOILM(JJ-14,JIMi) 
DSOILM(JIH)=SMHP14/14.0 

CALL PLANT ( ) 

AMC=ESOIL(JJ,1)*100.0/THICK(l) 

CLAIX=CLAI es 

CLAIX=3.0 

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

ASOIL> AS0im>ye8_»^S0IL=AS0ILM 

ASOIL=ASOIL+0.5CLAIX 

PSGIL-PSFC*(AMC/FCP)**PM 

DT=4.0 

JJ>KDA(I) yes 

KM0T=I-1 
DAYT=JJ-KDA(I-1) 
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.yea. 200 

CARD=CARD+1 

no 

READ;NYR(CAKD) ,MON (CARD) ,NDA(CARD) 
IPA(CARD) 
XDP(CARD,N),N=1,12 

READ:MON(CARD),NDA(CARD),NYR 
(CARD),ANX(CARD,N) 
BNX(CARD,N),CNX(CARD,N)=N-1,7 

ÎÏBN(CARD)=MON(ÎT 
and 

HDA(CARD)=NDA(1) 
.yes. 

es. .no. 

CALL PRECIP( CALL PRECHR( 

2000 IERR-1 es. 

SURAIN-SURAIN+RAIN 

yes write runoff hydrograph 
headlines 

[0-1 

JJRL-JJR 
I°M0N(CARD) 

.yes. 1=0 

JOS. RE-O 
,yjs 

JJR-367 
JJR-KDA(I)+NDA(CARD) 
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yes KPRE=0 .yei 

M0N(1)=M0N(CARD) 
NDA(1)=OT)A(CARD) 
NYR(1)=NYR(CASD) 

JJR>JJ: 

Error in input rainfall data 

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

2001 



jes. KIRR=0 

rj<JDSTl .yea 

yes. :J>JDEIR' 

yes KUIR-0 

i,N; 

fJ>JDCH(K2>-y  ̂

GDIA=GDI(K) 
ATPI°ATP(K) 

GIDP-GDIA/ATPI/NH 

;BIR=2" 

ves ;iRD»l 

es ;M(JJ)<RSMA: 

IBIR-L 

IBIR-OS YGS 

>{21i 
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1=1,22 

DELTP(I)=0.0 

TSTART=TPBI 
TST0P=0.0 

;BIR=2 
yes 

:ARTCTPB; 

IBIR=0 

CALL SPRIÎÏK( 

Zes 

TSTART=TB1 

TSTOP<TEI 

TSTOP=TEI 
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599 Begin major calculating loop 

No. 2 

es. 500 

'IME TSTART^ 

OR 

'IME TSTOP+D.T-

>(500 

[499 Begin major calculating loop 

^TTME<TSTARTv 

OR 

•TIME»TSTOP-H)T' 

es. 00 

yes, .SUM<0 

JJf*JJR: 

and 
1BIR=g, 

DT=1.0 

IC=(TII-IE-1)*NH 

ICC-IC+1 

ICR-IC+NH-1 

TIME=(ITi-1.0)*4+IT2*1 

RSUM=RSUM+DELTP(IR) 
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DT=1.0/NH 

TIME=TIM-1 
TM=0.0 

IC=IC+1 
INTI=1 

Begin major calculating loop 
No. 4. 

CALL INTCPT( . . . . )  

CALL INFIL( ) 

IRED=1 

CALL REDIST(... . . . )  

CALL OFROUT(... 

TRST=TRST+DFR 

>-(390 KRH0=0 

0FR<0 
and 

DINKO.l̂ ^y®® 

write detailed 
hydrograph 
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CALL INTCPT( 

498 

CALL INFILTC 

lALL OFROUTC 

TRST»TRST+OFR 
IRED=1 

CALL REDISTC 

CALL REDISTC 

500 

CALL INFILTC 

CALL OFROTC 

TRST=TRST+0FR 
IRED-1 

CALL REDISTC 

598] 

DT-4.0 

CALL ETC 

ADET-. 



363 

LL=1,J1M: 

•yes KSTR=0 

•yes 

RAWSTR(JJ)=0.0 

CALL REDISTC 

RAWSTR(JJ)=1-(ADET/PE) 

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

SMASH=SMASM+EVPTR 
IRED=2 



364 

bBELÏP^SbEÏTP-DbËLTy— 
DPERCO-SPERCO-DPERCO 
DAQEX=»TOFR-DAQEX 
AATRAN=AATRAN+SUMTRN 
DAEVAP-AAEVAP-DAEVAP 
ASTF=1ASTF+ADTF 

>y 
1=1,JIM 

ESOILM(JJ,JI)=DSOILM(JI) 

write detailed 
output for the day 

yes 

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

IM=10 

yes 

IM»9 

3(206 

yes 

yes 

•yes ^85 
ÎÎM 

yes 

yes 

ARMAFC(JJ)-0.0 
ARMAWP(JJ)-0.0 
ARMSATÙJ)-0.0 
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1=1, IM 

1=1,JX 

JI=1,IM 

<11=1, JX 

yes 

RZSH(JJ)=0.0 

RZSM(JJ)=0.0 

SUM(9)=RZSM(JJ) 

SUM9=RZSM(JJ) 

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

ARM(JJ)=ARM(JJ)+ESOILM(JJ.JI) 

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

ABMAI(JJ)=ARMAFC(JJ)-PAMRI*(ARMAFC(JJ)-ARMAWP(JJ) 

ARMAFC(JJ)=THICK(JI)*0.01*FC(JJ)+ARMAFC(JJ) 
ARMAWP(JJ)=THICK(JI)*0.01*WP(JI)+ARMAWP(JJ) 
ARMSAT(JJ)=0.9*ESAT(JJ)+ARMSAT(JJ) 
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SUM9=SUM9+ESOILM(JJ,JI 

702 

yes 

LL-1,5 

SUMLAY(LL=ESOILM(JJ,LX)+ESOILM(JJ,LX-1) 

Write JJ,MONTH(KMOT),DAYT 
YEAR. SUMS. SUM9 

.yes, 

WRITE SUMLAY 

yes. SM(JJ)<RS1 

write: drought stress indi
cated 

(JJ)^ ARMAI (JJ ,yes. 

Write : Drought stress indicated in the 
active root zone 

yes RZSM(JJ)>RSMSA: 

write: flood stress 
Indicated 
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yes 
™(JJ)>ARMSAT(JJ) 

write; flood stress indi
cated in the active root 
zone 

yes KSTR=0 

WRITE: RAWSTR(JJ) 

DIA<0 yes— 

WRITE: DIA 

.yes KIRR=0 900 

es J>JDEIÇ 

750 :BIR=O 

00 

WSRZ=RZSH(JJ)-SMBI+SUMTRN 
AEIRR=WSRZ/GDIA*100.0 

es DARZ(JJ) F DARZ(J^ 

WSARZ=ARM(JJ)-ESOILM(JJ 
IM) - ARZMBI+SUMTRW 

WSARZ=ARM(JJ)-ARZMBI+SUMTRN 
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î 
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=SMBI-SUMTRN 
ARZMBI=ARZMBI-SUMTRN 

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

© 
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Determining monthly summary 
output. 

2,13 

J>KDA( 

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-SUM9-ADET-DPERC0-DAQEX-TPINT-V0LDPR-ADTF 

ij=jsT02^—y®® 

write headline for monthly summary output 

JM=1,31 

OILM(JM)=0. 

write the monthly summary output 
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(S) • 
DTP(JM)=0.0 
DIWA(JM)=0.0 
BAL(JM)=0.0 
DRF(JM)=0.0 
RO(JM)=0.0 

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

MD-MFT 

BALN=BALN+SURAIN-SUM9-AAET-SPERCO-TOFR-TPINT-VOLDPR+STIWA-A3TF 

write the seasonal water balance 
for the year 

Calculating overall > 
water use efficiency TISH=0.0 

TESH= 0.0 
JB= JSTART-1 
JF= JSTOP 

f 

s^n-i. 

TISM=TISH+ESOILM(YB,JI) 
TESM=TESM+ESOILMÛF.JI) 

SWLS-TOFR+SPERCO+ASTF 
SWSU-SURAIN+STIWA+TISM-TESM 
TWLWSR-SWLS/SWSU*100.0 
TWVEFF-100.0-TWLWSR 

write seasonal total.water use efficiency 
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.yes KSTR=0 

CALL STRINXC 

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

yes 100 KSOIL=A 

write headlines for 
soil moisture summary 

JJ=JSTART,JSTOP-

write soil moisture summary 
for all days of the run 

1100 

2000 

ITQ] 

;ND 
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yei 

INRTDSd)"I^OTS(1,10)' . 

I mXPS (I) "ROOTS CI.J-I) 

I DJ-JJ I 

I PCATRN"GINTCTJ,PCT,12,DJ,31) 

RETURN 

END 

CLAI-GINT(DLAI,ALAI,12,DJ,32) 

SUBROUTINE PLANKJJjNRTDS,PCATBN,CLAI,IRT,ROOTS,ALAI,DAW,TJ 
PCT.JIMI) , . 
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SUBROUTINE PEVAP(JJ,TMAX,TMIN,CLAI,RH,RS,W,TPAST,PE,PET) 

RSO-547.0+227.0*SINCO.01721*X-1.5708) 
T-(TMAX+TMIN)*0.5 
TR-T+459.69 
B»ALOG(TR) 
BB-54.6329-12301,668/TR,-5,16925*B 
BS-68,944*EXP(BiB) 
ED«0.01*RH*ES 
TK2-(CTMAX-32.0)/I.8+273.16)*0.01 
TKl-C(TMIN-32,0)/I.8+273,16)*0,01 

RBO-^CO.98-(0.66+0.44*SQRT(ED)))*5.855*(TK2**4-TK1**4) 

X-JJ+18.0 

BS>RSO 

iRS-RSO 
T 

RE-C1.35*RS/RS0-Q.35)*RiÔ 

,^LAI>4 yes 

ALBEDO-0.23-0,017S*CLAI 

TMIN<32.0 

ALBEDO-0,16 

ALBEDO>*0.20 

|RN-(1.0-AJ.BEDQ) *RS-RB 

5 
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|TC«»(T~32.0)/1.8i 

|G"5,0*(T'^TPAST) 

I PER"(DOG/(DOGfl,0)*(BN-G))*0.000673{ 

IPEW" ((1.0/(DOG+1,0))*15.36*(li0+0.01*W)*(ES-ED))*0.000673) 

[ PE-PER+PEW 1 

END, 

PET(1)-PDX*0.576 
PET(2)-PDX*1,152 
PET(3)-PDX*6.96 
PET(4)-PDX*9.528 
PET(5)-PDX*4.68 
PET(6)-PDX*1.104 

DOG-0.672+0.0428*TC+1,13*10.0**(-3.0)*TC*TC+1,66*10,**(-5.0)* 
TC*TC*TC+1.7*10.**(-7.0)*TC**4.0 
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END 

RETURN 

PDX=PE/24.0 

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

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 

SUBROUTINE PANEVP(PAN,EPCM,EINT,KMOT,JJ,PE,PET) 
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SUBROUTINE PRECHR(KCARD,DELTP,NYR,MON,NDA,lAP, 
XDP,RAIN,TSTART,TSTOP) 

1-1,2 

DELTP(I)=0.0 

IAP(1)=2 

' 

DELTP(I)-XDP(1,I) 

KCARD-2 

I0N(2)^M0N(1) 
DR 

NDA(2)^(NDA(1 

IAP(2) 

N^13,̂  

KI=I-1 

DELTP(I)=XDP(2,KI) 

KCARD-3 

1,1  ̂

yes 

yes 

XDP(1,N)-XDP(KCARD,N 

13,2J 

KI-I-12 

DELTP(I)=XDP(1,KI) 

KCARD=2 

1—
1 s

 
1 

MON(l) 

1 1 

NDA(l) 

1 1 

lAP(l) =IAP(KCARD) 
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RAIN=0.0 

TSTART=0.0 

=1,24 

RAIN=RA1N+DELTP(I) 

yes 

TSTART=I 

yes • <ÇELTP(I)> 0 • 

TST0P=I+1 

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

RETURN 

END 
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CARD-1 

yes 

yes 
[Oi&KMOT or DAYIfDAl 

es IG-: 

IBIG-1 

10 951-2,JI 

CARD-0.0 

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

IM-24*NH 
JCM-DH-l 
TNH-m 
TIME(l)-0.0 
SUMP(1)-THC(8) 
DELTP(l)-0.0 

SUBROUTINE PRECIPCKMOT,DAYT,YEAR,IBIG,NH,DELTP,IERR,TSIART,TST0P 
MPN,NPA,NYR,ANX,BNX,CNX) 
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400 

100 

290 N"1 

CL0CK(N+1)-A(N)+B(N) /60.0 

CLOCK(IH-1)-O!̂ >-  ̂

C(N)-E 

THC(l»-l)-(C(N)-E)*F 

240 

10 302 J02 

yes 
CIX)CK(JC) 301 

yes 
(I) CLOCKC 302 

es 

DX-CLOCiC(JC)-CLOCK(JC-l) 

DAY-tHC(JC)-THC(JC-l) 

SUMP(J)-THC(JC)-DY/DX*(CLOCK(JC)-TIME(I) )+SUMI 
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SUMP(I)-THC(JC)+SOM 0 

IBIG-2 
CL0CK(8)-CL0CK(JC-1) 
THC(8)-THC(JC-1) 

CL0CK(1)-CL0CK(8) 
THC(1)-THC(8) 

IBIG-2 

CAED-CABD+1 
KMO-MON(CARD) 
DAYI-NDA(CARD) 
m-NZR(CAIU)) 

DO 98 N-1.7 

A(N)-ANX(CABD,N) 
B(N)-BNX(CABD,N) 
C(N)-CNX(CASD,N) 

es 
120 :BI% 

write error! 
message 

es 

140 

IERR-1 
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102 
>0.0001 

i200 

E-C(S) 
F-C(1)/(C(2)-E) 

SUMP(I)-TCH(8)+SIM) 
SUM0-THC<8) 
THC(l)-0.0 

CL0CK(1)-CL0CK(8) 

yea 
.100 LBIGi 

IBIG-2 

290 N-1 

CL0CK(N+1)-A(N)+B(N)/60.0 

yea 

C(N)-E 

THC(IH-1)-(C(N)-E)*F 

290 
300 

yea 
<1)  ̂

yes 
.145 raiOM 

IBIG-1 

IBIG-3 
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@ 

131 JC-I,J( 

SUHP(JC)-IHC (8) +SUMO 

IBIG-2 

yes 

IBIG-1 

305, 

yes 
I-J( 

ves 

CL-A(1)+B(1)/60.0+24.0 
THC1-(C(1)-E)*F 
DX-CL-CL0CK(8) 
DY-THC1-THC(8) 

10 310 JC-I,J( 

SUMP(I)-THC1-DY/DX*(CL-TIME( JC) )+SUM0 

310 

314 
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400 

es 
450 

IBI6-2 

.100 

10 610 I-l 

610 

yes 

^681 JC-1,I1 

IELTP(JC)= 0. 

TSTARI-TIME(JC) 

DELTP(I)-SUMP(I+l)-SUMP(I) 

CL0CK(8)-24.0 
THC(8)«SUMP (JCM)-SUMÏ 

CLOCK(1)-0.0 
THC(1)-SUMP(JCM)-SUMO 
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683 JC-1 

JCC-JCM-JC 

TST0P-TIME(JCC+1)I 

RAIN-0.0 

>0 701 JI-1,J( 

RAIN-RAINFDELTP(JI) 

[701 

Write Results 

( RETURN) 
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SUBROUTINE SPRINK(IBIR,TPBI,ATPI,GIOP,NH,DELTP,TBI,TEI,DIA) 

IBIR=2 yes_ 

TBI=TPBI 
ICB=TBI*NH+1 
TEI=TBI+ATPI 

EXTIME=TEI-24.0 
TEI=24.0 
TBIT=0.0 
IBIR=2 

TEI=EXTIME 
TBI=TBIT 
ICB=TBI*NM+1 

IBIR=3 

ICE=TEI*NH 

DIA=DIA4GIDP 
DELTP(I)=DELTP(I)+GIDP 

RETURN 



386 

SUBROUTINE INTCPT(CLAI,DELTg,DPINT,TglNT,DPP,INCI,DT,DRI,gCC) 

-1 -2 
INCI 

es 

DDP-DELTP*(1.0-0.01*PCÇ) 
PIMAX-0.03*CLAI 
DPINT-DELTP-DDP 
TTPINT-TPINT+DPINT 

yes 
IMAX-TTPINTJO.O 

TPINT-TTPINT 

DPINT-PIMAX-TPINT 
TPINT-PIMAX 
DDP-DELTP-DPINT 

I INCI-21 

(RETURN) 

PIMIN-0.015*CUI 

yes 

DDRI-TPINT*(1.0-EXP Q-L,0*DT))| 

.TPINT-DRiyV 
(31)—yes 

PIMIN 
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9 
I DRIvDRIfTPINT-PIMIN 

TP1NT««PIMIN 

——•frPINI-TPINT-DDRI | 

DRl-DRI+DDRI 

32 
INCI-1 

^RETURN^ 
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SUBROUTINE INFILT(AS,PS0IL,T0TSTR,FCINFL, SMASM,DT,DDP ,IC,DELTF,V0IiDPR, 
DRI,TESTIN,SDELTF,DINT,PEAI.SRKE.CEI.CE2 

1 

DELTP"DDP-H)RI 
DINT-DDP/DT 

INT<D. 

RKE-DDP*(0.06133+0.02216*AL0G10(DINT) ) 

RKE-0.0 

VpLDPR>oTt>  ̂

SRKE-SRKE+RKE 

REF-CE1*SRKE**(-CE2) I 

iREF-l.O 

ÂS0IL-ASAREF 

I FI-TOTSTR-SMASMI 

DELTP 
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@ 
N - 0 

IFlFCTN"Fl/DT+FCINr+AS0IL/2.0*((TOTSTR-Fl)/TOTSTR) **PSOIL 

IAP2T-AS0IL/2.0*PSOIL/TOTSTR 

APT-ASOIL*PSOIL*(PSOIL-1.0)/(2.0*TOTSTR*TOTSTR)| 

OTSTR-F 

F2"F1+FC1NF*DT| 

SR-(T0TSTR-F2)/TOTSTR 

F2FCTN-F2/DT-AS0IL/2.0*SR**DSOIL-F1FCTN 

F2FCTN-TESTIN 

+ 

FPFCTN-1.0/DT+AP2T*SR**(PSOIL-1.0) 

FSFGTN—APT*SR** (PSOIL-2.0) 

F2-F2-F2FCTN/(FPFCTN-F2FCTN*FSFCTN/2.0/FPFCTN) 

N-N+1 

1 F3-F2-F1 
• . . . 

F4-DELTP+V0LDPR 
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=0+0 
F3-F-

DELTF - F3 
DELTPE'DELTP-DELTF 

DELTF-F3 
DELTPE—V0IJ)PR 

1 SMASM«SMASM-DELTF 

ISDELTF-SDELTF+DELTFj 

RETURN 

DDP-0.0 
DRI-0.0 

PEAI-VOLDPR-H)ELTPE 

DELTF-DELTP+VOLDPR 
DELTPE-DELTP-DELTF 

(0) 
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SUBROUTINE REDIST (IRED,DELTF,PERCO,SPERCO, Y, TFRC, ADTF, VOLDPR, DT 
COND, ZOUT, TOTSTR, SHASM, SAT, JTILE, JIN, AEWP, SMTC) 

JIMl = JIM-1 
PERCO =0.0 
TILEQ = 0.0 

•KZZ = 1,JIM 

AINFIL(K22)=0.0 

RED 

=1 

AINFIL(1)=DELTF 
JI=1 

JIM1=JIM-1 

yes :LTF 

IRED = 2 

RETURN 

JI = 1, JIM 

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

iSOILN(JI)<RESAT(JI) 

AINFIL(JI+l)=DSOILld(JI)-RESAT(JI) 

-yes 

EXT=SHC(JI+1)*DT*0.3937 
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•yes-

AINFIL(JI+1)=EXT 

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

EXTRA»DSOILM(KB)-ESAT(KB) 

DSOILM(KB)-ESAT(KB) KB=KB-1 

KB=KB-1 KB-i 

yes 

VOLDPR-VOLDPR+EXTRA 

DSOILM(KB)=DSOILM(KB)+EXTRA 

SMASM=TOTSTR-DSOILM(l)-DSOILM(2)-DSOILM(3)-DSOILM(4) 

DELTF-0.0 

SPERCO-SPERCO+PERCO 

LL=1, JIM 

ZINF(LL)-ZINF(LL)+AINFIL(LL) 

IRED-2 

"45  ̂
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N=1 

DTU=DT 

DTU=DT*0.5 
N=N*2 

CSMP.DSOILM(JI)/THicK(JI)*100.0 

' — 
SR=CSMP/SAT(JI) 

>0.9j 
yes 

TENZ(JI)=AEWP(JI)aSR**(-SMTC(JI)) 

UHC(JI)=SHC(JI)*SR**(1.5*SMTC(JI)+3.0 

yea_ 

TENZ(JI)=(10.0*SR-9.0)*AEWP(JI)*0.90**(-SMTC(JI)) 
UHC(JI)=SHC(JI) 

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

1=1,JIM 

TH2=THICK(JI)+THICK(JI+1) 
THM-TH2*1.27 

GRAD-(TENZ(JI+1)-TEZN(JI)+THM/THM 

COK=(UHC(JI)+UHC(JI+1))*0.5 
TEST»(SHC(JI)+SHC(JI+1))*0.4 
COND(JI)=CON*GRAD*DTU*0.3937 
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JIM2=JIM-2 

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

yes yes COND(JI)>CO] !0ND(JI)< CO] 

CAND(JI)-CONMAX 

I DSOim(J, JI) =ESOILM(JI)-COND(JI) 

DSOILM(JI+1)-DSOILM(JI+1)+C0ND(JI) 

yes 

CONMAX-DSOILM(JIMl)*0.50 

es 
!5Nb(JIMl)>C01 

COND(JIMl)-CONMAX 

DSOILM(JIMl)-DSOILM(JIMl)-COND(JIMl) 

PERCO-PERCO+COND(JIMl) 

ZPERC-0.0 

yes 

ZPERC-SHC(JI+1)*DT*0.3937 
EXTA-DSOILM(JI)-RSAT(JI) 
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ZPERC> KXTA^ YES 

DSOILM(JI)=DSOILM(JI)-ZPERC 

yes 

DS0ILM(JI+1)=DS0ILM(JI+1)+ZPERC 

AINFIL(JI+1)-AINFIL(JI+1)+ZPERC 

PERCO=PERCO+ZPERC 

es. 

EXTRA=DSOILM(KB)-ESAT(KB) 

yes 

:Oo.o 

KB=KB-1 

yes 0 .0  

120 

DSOILM(KB)=ESAT(KB) 

yes 
'JTI: 

TILEQ-EXTRA*(-ALOG(TFRC**(DT/24.0))) KB-KB-1 

EXTRA-EXTRA-TILEQ 
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yes EXTRA>0. DSOILM(KB)=DSOILM(KB)+EXTRA 

TILEQ-TILEQ+-EXTSA 

EXTRA-0.0 
VOLDPR«VOLDPR+EXTRA 

KB-KB-1 

KB«0.0 > 
yes 

SPERCO-SPERCO+PBRCO 
ADTF-ADTF+TILEQ 

SMASM-TOTSTR-DSOILM(L)-DS0ILM(2)-DSOILMO)-DS0ILM(4) 

ZINF(LL)-ZINF(LL+AINFJL(LL) 

ZOUTF(LL)-ZOUTF(LL)+COND(LL) 

RETURN 

END 
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yes 

yes 
PUDLE<PUDLE2 

IPUDLE # gUDLEZ 

yes 
;PEAI-VOLDPR)>0.0 

^4.o.oqî>  ̂

OFB, m 0,0 

0FMN-0FMN2 

OFRCFS - 0.0 

OFRF-1020,0*SSRT/OPMN 

SWS « VOLDPR+PEAI-PUDLE 

EqPF-O.00982*(OFMN/SSRT)**0.6 

OFMN = OFMNI »- QR *C0FMN1^FMN2) 

EQD - EqDF*((PEAI-V0LDPR)**0.6) 

PUDLE = PUDLEl-0.80*(qR*CPUDLEl-PUDLE2)) 

SUBROUTINE OFROUT(PEAI,VOLDPR,EQD,EQDP,OFR,TOPR,AREA 
OFMN,NH,QFRF,QFRCFS,PUDLE,TRST,TRSTM,OPMNI 
0FMN2,SSRT.PUDLEl,PUDLE2) 
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yes 

yea 

RETURN 

END 

OTO > 0,75*PEAI 

TOFRi^TOFR+OPR 

OFR"^0.75*PEA1 

EQD - 0,5*SWS 

TRST-TRST+OFR 

VOLDPR-PEAI-OFR 

OFRCFS-1.0083*AREA.*OFR*NH 

OPR-Cl.O/NH)*)FRF*((SW5*0.5)**1,67)*(CL.0+0,6(SWS/(2.0*EQD)) 
**3,0)**1.67) 
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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) 

JIM-JIM-1 

ET>TPIN 

PETC=0.0 PETC=PET-TPINT 

TPINT-0.0 TPINT-TTINT-PETI 

CLAI>3?0l>^  ̂

CLAIX-CLAI CLAIX-3.0 

PEVAP-PETC*EXP(-0.4*CLAIX) 

TRANSP-PETC-PEVAP 

_FEV^>VOLDPG 

EVADDP -DEVAP EVAPDP-VOLDPR 

VOLDPR-VOLDPR-PEVAP PEVAP-PEVAP-EVAPDP 

PEVAP - 0.0 VOLDPR-O.O 

1 

yes 
5R>0. 

CON-SHC(L) 

SR-CSMP/SAT(1) 

CON-CON*0.3937*DT 

CSMP='DSOILM(1)*100.0/THICK(1) 

CON-SAC(1)*SR**(1.55MTC(1)+3.0) 
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CON>PEV 

|AEVAD=CON 
I 

AEVAP=PEVAP 
I 

AEVAP>DS0ILM(IR~:>_Z2: 

AEVAP-DSOILM(L) 

UPEVAP»PEVAP-AEVAP 

CLAI>3. 

IPCT = 100.0 

I 
PCT-CLAI*33.33 PET=0.0 

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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B) / 
n=i, JIMl 

AVSM=(ESOILM(J,JJ)*100.0/THlCK(JJ)-WP(JJ)/FC(JJ)-WP(JJ)) 

avsm>IT5"\Ẑ  

AVSM<n>  ̂

AVSM=1.0 
3 

AVSM=0.0001 

RETRAT=GINT2(SMET,ETRATE,PAD,PADl,AVSM,N?C,NC) RETRAT=2.0*AVSM 

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

RETRAT>lTtr-.Jz: 

RETRAT=1.0 

ATRANS(JJ)>DS0ILM(JJ 

ATRANS(JJ)=0.5ADSOILM(JJ) 

AET=AET+ATRANS(JJ) 

SUMTRN^SUMTRN+ATRANS(JJ) 
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END 

RETURN 

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

DSOILM(JJ)»DSOILM(JJ)-ATRANS(JJ) 

DSOILM(L) = DS0ILM(1)-AEVAP 

AAET-AAET+AET 
APET=APET+PET 

AAEVAP=AAEVAP+DEVAP+EVAPDP 
AAINT«AAINT+AINT 
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lO 

IK=0 

^=1,1 

.yes. KL=1 

yes 

IK=0 

JUPSS(I+1 

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

JUPSS(I)=JUDS-45+5*I 

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

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

WSTR(KL)=WSTR(KL)*1.5 

IK=1 

SUBROUTINE STRINX(JUDS ,RAWSTR,WTFC, SUM,WSTR,TWSTR,JUPSS) 
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WSTR(KL--L) =WSTR(KL-1) *1.5 
WSTR(KL)"WSTR(KL)*1.5 

IK=1 

KC-0 

yes 

KC-KC+1 

yes 
KC<2 

jres 

Z1 
WSTR(K)-WSTR(K)*1.5 

TWSTR-TWSTR+MSTR(I) 

RETURN 

ENir 


