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580 FORMAT(1H0,120FRESTAR IT CELT TIME ROOT PCT. LEAF POT.
1 SUPPLY F. POT. EVAP EVAPORATION TRANSPIRATION CUM.EVAP.CUM.TR 
2AN./112H NO. NO. CAY CAY PSI
3 LBM/OY—SQ.FT. LBM/I

600 FORMAT (1H ,F4.0,IX,F3.0,F7.4,F10.2,8(2X,E10T4TJ
ENO

\S IN EFFECT* NC IC,EBCCIC,SOURCE,NCL1ST,NOOECK,LOAO,NOMAP
NS IN EFFECT* NAME = LNKA , LINECNT ■ 60
STIC S'* SOOR C E STA TEMFNT5“=-------------267 , PROGRATT STZE- «-----------13524
STICS* NC OIAGNCSTICS GENERATEO
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150
C 
C
C

C
C 
c

160

170

—

IRHUM=TTCT/0RHUM+1.
ATEMP=ATEM(IATEM)
STEMP=STEM(ISTEM)
WINCV0=WINCV(IWIND)
RHU=RFUM( IRHUM )
IF ((TT0T-0T).LT.FLOAT!tW IND—1)*DWINO) CALL TAB (OWING,01WIND,WIND 

1V,(TTCT-DT) ,W I NOVO)
IF((TTQT-D T).LT.FLC5T(TRHGK-1)*CRHUM FC A L L TA BTCRHUM,DTRHUM,RHU M 

1, (TTCT-DT),RHU)
IF ((TTOT-OT).LT.FLCAT(IATEM-1)*C AT EM) CALL TAB (CATEM,01ATEM,ATEM

1, (TTCT-OT),ATEMP)
IF ((TTOT-DT).LT.FLCAT(IST EM-1)*OSTEM) CALL TAB (OSTEM,01 STEM,STEM

1,(TTCT-DT),STEMP)
CALL TAB (DSTP,01STP,STARP,STEMP,PSTAR)
CALL TAB (DSTP,01STP,STARF,ATEMP,ASTAR)
CABIR I = STEMP
IF ( PGCBV.E0.100. ) GO TO 160
IF (S(l).GE.WILPC) GO TC 160
CO 150 NI=1,NX
STEMP=STEM(ISTEM)
IF((TTCT-OT).LT.FLCAT(I STEM-1>*CSTEM) CALL TAB (OSTEM,01 STEM,STEM

1,TTCT,STEMP)
IF (S(INL).LT.WILPC) ST EMF=(STEMP+ATEMP)/2.
CALL TAB (DSTP,01STP,STARF,STEMP,PSTAR)
FXPCN=DEXP(.C266e57*(PGA(INL)-PWA(INL))/(460.+STEMP))
SRHU=PSTAR/FXPCN
IF (SRHU.LT.RHU*.01*ASTAR) INL=INL*1
EVALEK=X(INL)
IF (INL.EO.l) EVALEN-X(2)/4.
PGCAP=PGA(INL)
PWCAP=PWA(INL)
IF (INL.LT.ND GC TC l5(T
SUMPCR=SUMPOR*POR(NI)
SUMSA=SUMSA+S(NI )
APOR=SUMPCR/FLCAT(NI)
AWSAT=SUMSA/FLCAT(NI)
FNI = NI
FINL = INL
CONTINUE

SEE REPORT, ECN. (2-12)

ABAB=18.*144.♦.62*APOR*(I•—AWSAT)♦.853*(((460.+STEMP)7492.)**1.5)

AIR RESISTANCE

SOI L R T£m f) *EVAL£NZ AB A 3 ’
ACAC=A IRKG*WINDV0**.8
A IRRE=1./ACAC
TTRE=AIRRE+SOILRE
EXOPN=OEXP(.0268857*(PGA(INL)—PWA(INL))/(460.+STEMP))
QEVA(INL)=((PSTAR/EXOPN—.O1*RHU*ASTAR)/TTRE)*.01*(100.-PGCBV)
Q Q E V A = Q EVA(INL)—————
CQQEVA=QQQEVA*OQEVA*OT
IF (NBUG .LT•(—2)) GC TO 180
WRITE (6,591) RHU,PSTAR,ASTAR,STTMP,APOR,AWSAT ,ABAB,EVALEN,SOILRE,

1AIRRE,TTRE,WINCVO,0EVA(INL),PGCAP,PWCAP,ACAC,SRHU,PLCONO,EXOPN,FXP 
2CN
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WRITE (6.596) NTRY, INL,JOUTPT,QTRANT,POTOFR,POTOFL,ATEMP,ROOTN
180

C

IF (KTRY.EO.O) GC TC 220
IF (NeUG.LT.(-3) ) GC TO ISO

C WRITE THE RESULTS CF ITERATION

WRITE (6,671)

190
WRITE (6,670) NTRY,MAXW,MAXG,GRESW,GRESG,EKWM,EKGM.HK(KC)
IF (NTRY.GE.MTRY) GO TO 200
GO TO 210

200 
C 
c

WRITE (6,690)
** ♦♦**♦» *****

THIS STATEMENT ONLY WRITES IF THERE IS NO CONVERGENCE
c

210

************************
GO TC 20
IF (ABS(GRESG).GT.TCLG) GC TO 220
IF ( A8S ( GRESW).GT•TCLW) GO TO 220 
IF (AES(EKGM).GT.FMCHG) GO TO 220 
IF (A8S(EKWM).GT.PMCHW) GC TO 220

C *********************************
c 
c ANSWER WRITING ONLY OCCURS IF THE FLOW RETURNS TO 20 (CONVERGENCE)
c 
c *********************************

GO TC 20
c
220

RT1ME C-IVES THE REMAINING TIME IN SECONDS 
CALL RTIME(ITIM2)
IF(IA8S(ITIM2).LE.IT) GO TO 92
EKWM=0.0 
EKGM-C.O 
GRESG=0.0
GRESW=0.0
AAAA=C.O
PRBB=C.0
NTRY=NTRY+1 
KC=KC+1 
IF (KC.GT.NHK) KC=1
SUMMM=O.
SUMNN^O.
IF (PGCBV.EQ.C.» GO TC 250
CALL TAB (DSTP.DISTP,STARP,CABIRI,PSTAR)

c 
c TRANSPIRATION CALCULATION
c

DO 230 N=1,NX
NXB=N-1
NXF=N+1
IF (N.EO.l) NXB^NXF 
IF (N.EQ.NX) NXF=NXB
XP=0.5*(X(NXF )-X(NXB))
IF (N.EQ.l) XP=0.5*(X(NXF)—X(N)) 
IF (N.EC.NX) XP = 0.5*(X(N)-X(NX8))
CALL TAP (CP,CIP,VW,PW(N),AVW) 
CALL TAB (DP W ,0 IP W , D W , PW ( N ),RW) 
CALL TAB (CSKW , 01SKW,RKW,S(N),RKWC)

C

C

CALCULATION CF F
SUMMM=SUMMM+RTOEN(N)*XP*RW*RKWC*KX(N)/A VW
CALCULATION CF N

26
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27

230

C

C
C
C

240

250

260
C 
C
C

—

SUMNN=SUMNN+RTCEN(N >*(PWA(N)*RW*H(N))*XP*RW*KX(N)*RKWCZAVW
QCTR(N)=KX(N)*RW*RKWC*RTDEN(N)*XPZAVW
CONT INUE
IF (SUMMM.EC.O.) GO TO 250
01111=( SUMNNZSLMMM—POFLAI* ) Z(1.ZSUMMM+1.ZPLCOND)
Q2222=AKGLEA*WINDVO**.8*(PSTAR*PSTAR*(POFLAW-PGIN(1)-DW(1)*HOFLEAZ 

1144.)Z(37.135*(STEMP+460.))—.01*RHU*ASTAR)
CALCULATION OF C
AANUME=-PG IN(1)-RW*H0FLEAZ144.*37.135*(STEMP+460.»*(PSTAR-.01*RHU* 

1ASTAR)ZPSTAR
DONAM 1 = 37.135*(STEMP+460.)Z(PSTAR*AKGLEA*WINOVO**.8)

CHECK WHETHER SUPPLY FUNCTION IS CONTROLLING CR POT. EVAP. CONT.

IF (C1111.LE.C2222> AANUME«-POFLAW
IF (QI111.LE.02222) DCNAMI=O.
CONT INUE
ANUMER=SUMNNZSUMMM+AANUME
DENAMI=SUMMM*<1.ZSUMMM+1.Z(PLCCNO>*OCNAMI»
SRESLL=SUMNNZSUMMM
ANDCEN=ANUMERZCENAMI
CONTINUE
IF (NBUG .LT•(-2 ) ) GO TO 260
WRITE (6,592 ) SUMMR,SUMNN,CENAM I,ANUMER,SRESUL,ANODEN,AANUME,DONAM 

11
QTRANT-O.

SOLVE THE SIMLLTANECLS DIFFERENCE EQ.

00 520 NCC=1,NX
QWF=0.
N=NCC
QW(N)-0.
QTRAN(N > = 0.
LAYER=LAY(N)
NXB=N-1
NXF = N-»1
IF (NCC.EQ.l) NXB»NXF
IF (NCC.EQ.NX) NXF=NXB
IF (NTRY.NE.l) GO TC 270
CALL TAB (CPW,D IPW,CW,PW(N),RW)
CALL TAB (OSKk ,01SKW,RKW,S(N),RKWC)
CALL TAB (OSKW,01SKW,RKW,S(NXF),RKWF)
CALL TAB (CSKG,DISKG,RKG,S(N),RKGC)
CALL TAB (DSKG ,DISKG,RKG,S(NXB),RKGB)
CALL TAB (DSKG,OISKC,RKG,S(NXF),RKGF)
CALL TAB (CS«W ,DISKW,RKW,S(NXB),RKWB)
CALL TAB ( DPW,CIPW,DW,PW(NXF),RHF)
CALL TAB (CPG,DIPG,CG,PG(N),RG)
CALL TAB (CPG,C I PG,CG,PG(NXF1,RGFJ
CALL TAB (OP,CIP, VW,PW(N) ,AVN)
CALL TAB (OP,CIP,VG,PG(N>,AVG)
CALL TAB (0P ,CIP,VW,PW(NXF),AVWF)
CALL TAB (OP ,0 IP,VG,PG(NXF),AVGF)
DMWX(N)=( (RWF*RKWF*KX(NXF)*TH(NXF)ZAVWF)♦(RW*RKWC*KX(N)*TH(N)ZAVW) 

1)
CMGX(N )=( (RGF*RKGF*KX(NXF)*TH(NXF)ZAVGF)♦(RG*RKGC*KX(N)*TH(N)ZAVG)

1 )



28

27C

280

290

C 
C
C

MBX=NXB
IF (NCC.EQ.l) MBX = N
DX1=(X(N) —X(NXB ))*(X(NXF)—X(NXB))
0X2=(X(NXF)—X(N))*(X(NXF)—X(NXB))
IF (NCC.EQ.l) 0X1=2.0*((X (NXF)-X(N) )**2)
IF (NCC.EQ.NX) 0X1=2.C*((X(N)-X(NXB))**2)
IF (NCC.EQ.l) 0X2=2.0*((X(NXF)-X(N))**2)
IF (NCC.EQ.NX) 0X2 = 2.C*(TX<N)-X(NXB) )**2)
CALL TAB (CPG,CIPG,CG,PG(N),RG»
CALL TAB (CPG,0 I PG,CG,PG(NXB ) ,RGXB)
CALL TAB (CPG,CIPG,CG,PG(N),RGA)
CALL TAB (CPG,C I PG,CG,PG(NXF),RGXF)
CALL TAP (OPW,CIPW,0W,PW(N ),RW)

CALL TAB ( CPW JC IPW J CW J PW ( N ) ,RWA )
CALL TAB (OPW,CIPW,CW,PW(NXF),RWXF)
CALLT AR (OSKW,DISKW,RKW,S(N),RK WC)
CALL TAB (OP♦CIP,VW,PW(N),AVW)
IF (RFU.GE.10C.) GC TC 280

IF (PWA(N).LT.PPPWA) PWA(N)=PPPWA
PCC= PG A (N ) —PUA ( N )
N K k^TFC C- PC ri/C PC+T70----------------------------------------------------------------------------------------------
IF (NKK.LT.l) NKK=1
IF (NKK.GT.NPCC) NKK=NPCC
IF ((AS(LAY ER,NKK )+B$(LAYER,NKK )*PCC).LT.WILPO) LAYER-10
AS(10 ,NKK)=ASSS
BS(10,NKK)=BSSS
TPT=TF(N)*POP(K)/DT
IF (NCC.GT.NBLG) GC TC 290
WRITE (6,620) NKK,INL
WRITE (6,600) AS(LAY EP,NKK),BS(LAY ER,NKK),PCC
WRITE (6,620) N,NXB,NXF,NCC ,M8X,NTRY
WRITE (6,610) RKWC,RKWB,RKWF
WRITE (6,610) PKGC,PKGB,R KGF
WRITE (6,610) PW,RWF,PG,RGF
WRITE (6,610) AVW,AVWF,AVG,AVGF
WRITE (6,610) CX2,X(NXF),X(N),X(NXB)
WRITE (6,580) OMWX(N),DMGX(N),TPT
CONT INUE
SWK(N)=CMWX(M8X)+OMWX(N)
SGK(N)=OMGX(MPX)*OMGX(N)

CALC. CF RESICLAL

RSG=CMGX(MBX)*(PGA(NXP)—PGA(N )-RGA»H(N)♦RGXB*H(NXB))/OX1+OMGX(N)*( 
1PGA(NXF)-PGA(N)+RGXF*F(NXF)-RGA*H(N))70X2+TPT*(RGA*(AS(LAYER,NKKI+ 
2BS(LAYEP,NKK )*(PGA(N )-PWA(N ) ) )-RG*S(N) )

RSW=CNWX(MBX)♦(PWA(NXB)—PWA(N )-RWA*H(N)+RWXB*H(NXB))/DXl+OMWX(N)*( 
1PWA(NXF)-PWA(N)+RWXF*H(NxF)-RWA*A(N))/0X2-TPT*(RWA*(AS(LAY ER.NKKI+ 
2BS(LAY ER,NKK )*(PGA(N) —PWA(N)))-RW*S(N))

CC3=0.0
QC5=0.0
0C9=0.0
QC11=O.O
QC2C=C.
QC21=C.
QC22=0.

V G LEVEL 21 LNKB DATE = 74186 17/44/00
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29

c 
c 
c

300

C 
C 
C

310

320
330

_ 34 0

350

C

C

—

DECISION ON TEE BCUNCARIES

QC23=0.
IF (PKEY(N).EC.O.) GC TO 390
IF (FKEY(N).EC.l.O) GC TO 350
IF (PKEY(N).EC.2.0) GC TC 320
IF (PKEY(N).EC.3.0> GC TO 340
IF (PKEY(N).EC.5.) GC TO 300
PGININ)=PGA(N)+RGA*H(N)
P W IN (N ) = PWA (N )+RWA*H(Nl
GO TC 330
QG(N)=CMGX(N)*0.5*(PG IN IN)—PGA(NXF)—RGXF*H(NXF) ) /(X(NXF) —XIN))
IF (PKEY(N).EC.5.0) QC11=-DMGXIN)*0.5/<X(NXF)-X(N)}
QWF=kHEAC(IRAIN)
IF I (TTOT—DT).LT.FLCAT(IRAIN—1>*CHEAD) CALL TAB (OHEAD,DIHEAD,WHEA 

ID , (TTCT-CT),QWF)

DRAINAGE FUNCTION

IF( IQD.LT.l) GC TO 310
IF(S(N).LT.CCCC-0.1CC0))GC TO 310
QWF=10.0*(QDO-SIN))*CWF
I F(S(N).GT.QDC) CWF=0.0
QW(N)=RW*QWF/(12.*0HEAC)
GC TO 350
CALL TAB (CHEAC,0IKEAC,WHEAC(N),TTOT,PWIN(N))
QW(N)=CMWX(N)*0.5*(PWIN(N)—PWA(NXF)—RWXF*H(NXF))/(XINXF)—X<N))
IF ( P K E Y ( N) . EC .2 .0 ) PGIN(N)=PWIN(N )
QG(N)=CMGX(N)*C.5*(PGININ)—PGA(NXF)-RGXF*HINXF))/(X INXF)-XIN))
IF (PKEY(N).EC.2.0) QC5=—OMWX(N)*0•5/(X(NXF)—X(N))
IF (PKEYIN).EC.4.0) CC3-CPWX(N)*0.5/(X(NXF)-X(N))
IF IPKEY(N).EC.4.0) OC5=-DMWX(N)*0.5/(X(NXF)-X(N))
IF (PKEYIN).EC.2.0) CC11=-CMGX(N)*0.5/1X(NXF)-XIN))
IF (PKEY(N).EC.4.0) 0C9=CMGX(N)*0.5/(X(NXF)-XfN))
IF IPKEY(N).EC.4.0) QC11=—DMGX(N)*0.5/(XINXF) —X(N))
IF I PKEY(N)•EC.3.0 ) QC 11=—DMGX ( N ) *0.5/( X ( NXF ) —XIN ) )
IF (N.NE.NX) GC TO 35C
CWIN)=-CW(N>
QG(N)=-OGIN)
QC3=—QC3
QC5=-CC5
QC9=-CC9
QC11=—QC11
GO TC 350
PWININ)=PWA(NXF)+RWXF*H(NXF)
GO TO 330
XP = O.5*I X(NXF)-X INXe))
IF (NCC.EQ.l) XP=C.5*(X(NXF)—X(N))
IF (NCC.EC.NX) XP=0.5* I XFNF)—X1NX8T)
IF (PGCBV.EQ.0.) GC TC 360
IF (SUMMM.EQ.C.) GC TC 360
QTR AN (N ) = (RTDEN(N )*RW*RKWC*KXTN ) /A VW*XP* I PwAVN J+R W*H (N)-SUMNN/SllMM 

1M+ANUMER/DENAMI))*.01*PGCeV

SEASONAL TRANSPIRATION FUNCTION

I F( IQT.LT.1) GC TC 36C

V G LEVEL 21 LNKB DATE - 74186 17/44/00
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30
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QT=(TTOT/360.)*(6.254)-QTA
QTT =(CTB)*SIN(CT)+QTC
IF(QTT.GT.1.0)CTT=1.00
IF<QTT.LT.0.C)QTT=0.050
CTRAN(N)=QTT*CTRAN(N)
QTRANT=QTRANT+CTRAN(N)
QW(N ) = QW(N)-CTRAN(N)-CEVA(N)
RSW=RSW + CW(N )/XP
RSG = RSG + QG(N)/XP
AAAA=AAAA+CW(N)*DT
PBBB = f?BBB*QG( N )*CT
ACUMC=O.
ACUM1=O.
ACUM2=0.
IF (PGCBV.EQ.C.I GC TC 380
IF (SUMMM.EQ.C. ) GO TC 38C
DO 370 ICC=1,NX
IF (IOC.EQ.N«CR.1OC•EC.NXB.OR•IOC.EQ.NXF ) GO TC 370
ACUM1=ACUMO/SUMMM
CONTINUE
acumo=acumo+qctr(icc)*pwe<ioc)
ACUM2=ACUM1-ACUM1/DENAMI
QC20=.01*PGCBV*QCTR(NJ*(QCTR(NXB)/SUMMM-QCTR(NXB)/(SUMMM*DENAMI)) 
QC21=-.01*PGCBV+OCTR(N)*(1.—QCTRINI/SUMMM+QCTR(N)/(SUMMM*DENAMI)) 
QC22= .01*PGCBV*GCTR(N ) ♦(QCTR(NXF)/SUMMM-QCTR(NXF)/(SUMMM*OENAMI») 
QC23=-.C1*PGCBV»QCTR(K)*ACUM2
IF (NBUG.LT.(-1)» GC TC 390
WRITE (6,630) X ( N ) , FKEY (N > , QW (N ) ,QG (N ) , PW IN (N ) , PG IN < N ) , QEVA ( N ) ,QTR 

1AN(N ) ,QWF,QTRANT,DMWX(N),RTDEN(N),PW(N),PWA(N),QC3,QC5,QC9,QC11,H( 
2N),CC20,QC21,CC22,CCTR(N ) ,SUMPM,SUMNN,ANUMER ,DENAMI,SRESUL,ANODEN, 
3QC23,ACUMO,ACUM1♦ACLM2,AANUME,DONAM I

CALC. THE COEFICIENT CF DIFFERENCE EQ.

CONT INUE
C(1 ,N ) =CMWX(MBX )/CX1
C(2,N)=C.O
C(3,N)=-DMWX(N)/DX2
C(3,N)=C(3,N) —CMWX(MBX )/CX1
C(3,N)=C(3,N)+TPT*RWA*BS(LAYER,NKK)
C(3,N)=C(3,N)-FK(KC)*SWK(N)
C(4,N)=-TPT*RWA*BS(LAY ER,NKK)
C(5,N)=DMWX(N)/DX2
C(7,N ) = 0MGX(MBX)/0Xl
C(8,N)=—TPT*RGA*BS(LAY ER,NKK)
C(9,N)=—OMGXIN)/DX2
C ( 9 ,N ) =C ( 9, N ) —CMGX( MBX )/CXl
C(9,N)=C(9,N)+TPT*RGA*BS(LAY ER,NKK)
C(9,N)=C(9,N)-HK(KC)*SGK(N )
C(10 ,N)=0.0
C(11,N)=CMGX(N)/CX2
RSGS=PSGS+RSG
R$WS = RSVS + RSW
RSGA=RSGA+ ABS(RSG)
RSWA=RSWA+ ABS(RSW)
IF (NCC.GT.NBUG) GC TC 400
WRITE (6,660) N,N,(C(I,N),1=1,12)
WRITE (6,610) RSW,RSG,RSWA,RSGS,RSWS
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CONTINUE
C(6,N)=—RSW+GC23/XP
C<12,N)=-RSG
C<1, N)=C(1,N)*GC20/XP
C<3,N)=C(3 , N)*QC3/XP+GC21/XP 
C(5,N)=C(5,N»*0C5/XF+CC22/XP
C(9,N)-C(9,N)+CC9/XF
C( 11 ,N )=C < 11 ,N )*GC 11/XP

LOCATE THE LCCATICN CF MAX. RESICUALS

IF (AES(GRESW)«LT• ABS(RSW)) MAXW=NCC 
IF (AeS(GRESW).LT. AeS(RSk)) GRESW=RSW 
IF <ABS(GRESG ).LT. ABS(RSGI) MAXG=NCC 
IF <ABS<GRESG).LT• ABS<RSG)) GRESG=RSG 
IF (NCC.NE.1J GC TC 420
C(5,N)=C<5,NI+C(1,N) 
C(l,N)=0.0
IF (C(3,N).EQ.0.0» GC TO 410
0 D= 1. C / C ( 3 , N ) 
C(3,N)=1.0
C<4,N)=C(4,N)*DD 
C(5,N ) = C(5,N ) *DD 
C<6 ,N)=C<6,N)*DD
CONT INUE
C < 11, N )=C(11,N)+C<7 , N)
C(7,N)=0.0
GO TO 480
IF (NCC.NE.NX) GC TC 440
C ( 1,N ) =C ( 1 ,N ) *C (5 ,N )
C(5,N)=C.0
C(7,N)=C(7,N)+C<11,N)
C(ll,N)=0.0 
C(10,N)=0.0
IF (N.NE.l) GC TC 430
WRITE (6,660) N,N,(C(I,N) ,1 = 1,12)
CCNTINUE
IF (C(1 ,K ).EG.O.O) GO TC 450
C (2,N )=—C < 4,NXB)*C<1,N)
C (3 ,N ) =C ( 3,N )—C (5,NXB)*C <1,N)
C ( 6 , N ) =C ( 6 , N ) —C ( 6 ,N X 8 ) *C ( 1 , N ) 
C(1,M=C.O
IF (C(2,N).EC .0.0 ) GC TO 460 
C ( 3,N ) =C ( 3, N )-C (10,NXB )*C <2 ,N1
C (6 , N ) =C ( 6 , N )-C (12, N XB )*C (2 ,N ) 
C(2,N)=0.0
IF (C(3,N).EQ.C.C) GC TC 470 
C(4,N)=C(4,N)/C <3,N) 
C(5,N)=C(5,N)/C(3,K) 
C(6,N)=C(6,N)/C(3,N)
C(3,N)=1.0
IF (C(7,N).EQ.0.0) GC TC 480
C ( 8 , N)=C(8,N) —C(10,NXB )«C <7,N) 
C(9,N)=C(9,N)—C<11,NXB)*C(7,N)
C( 12,N)=C(12,N)-C(12,KXB)*C(7 ,N) 
C(7,N)=0.0
IF (C(8,N).EG.0.0 ) GC TC 490 
C ( 9 , N )=C ( 9 , N )-C ( 4 , N ) *C ( 8 , N )
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