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List of Main Programs 

**+ MFEl *** 

MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) CONFINED FLOW 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWE 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHC!H,NCBCH,~CH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT ',STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL'TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL'TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IlKA) ,G(IHBA),G(IHRA) 

1,G(IHKA),G(IHLA),G(IALA),G(IQBA),G(I~~A),G(IKA),G(ILA),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IARA),G(IALA),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA))) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),Go,G(I~~~),G(IHBA),G(IH~),G(IH~) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G),G(INDA),G(INA) 
2,1STP) 

CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 
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l,G(IAA),G(IARA),G(IQA) ,G(IBA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(ICLA),G(IAA),G(IQA) ,G(IBA),G(IYGA),G(IARA),G(IxGA),DT,G(I~PA) 
Z,G(INA) ,G(I=) ,G(Im) 1 

IF(ISTD.LT.l) CALL EXTRAP(G(IHA),G(IHBA),G(IBA),G(INA)) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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t** MFJQ t)t 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) CONFINED FLOW 
USES MODIFIED, INCOMPLETE CHOLESK?I, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/~~,IA~,IXG~,IYGA,IATA,I~~A,IBA,IHA,IH~,IHBA,IA~,~QBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,I~~DA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWEC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCM,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT',STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS= 'SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH',ACCESS=DSEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) ttt 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(I~A),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IQA),G(I~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJP1))) 
CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

l,G(IALA),G(IQBA) ,G(ICKA),G(ICLA),TIME,G(IKA),G(ILA),G(INDA),G(INA) 
2,1STP) 

CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 
l,G(IAA) ,G(IARA),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IP.A),G(I~),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(ICLA),G(IAA),G(IQA) ,G(IBA),G(IYGA),G(IARA),G(IXGA),DT,G(IJPA) 
2,GtINA) ,G(IW ,G(IW 1 

IF(ISTD.LT.l) CALL EXTRAP(G(IHA) ,G(IHIBA),G(IBA),G(INA)) 
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CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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+** mFE’-J *** 

MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) CONFINED FLOW 
(2) TRANSIENT LEAKAGE 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,:~QA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,:~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS, NWELS,NQBND,NHDS,NEQ,MBWC,MBW 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI ,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORM.ATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='Sl~QUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAIJCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL CBINIT(G,ICHA,ICQA,IDHRA,ICTQA,ICTQA~IG~,IALFA,IACA,IBTA,IBCA 

l,NCBZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHB) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(:~QA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(:~QA),G(IA~),G(IA~),G(IQBA) 
1,G(ICKA),G(ICLA),G(INDA),G(IBA),G(I~JPA),G(IKA),G(ILA)) 

CALL CBFMCO(G(I~),G(IA~),G(IGMA),Go,G(IACA),G(IBTA) 
l,G(IBCA),G(IYGA),G(INDA),NCBZ) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA) ,JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IARA),G(IHA),G(IHRA),G(IH) 

1,G(IALA),G(IQBA),G(ICKA),G(ICLA),TI~IIE,G(IKA),G(ILA),G(INDA),G(INA) 
2,1STP) 

IF(NCBCH.EQ.ISTP) CALL CBCHG(G(IHRA),G(IDHRA),TIME,ISTP) 
CALL CBFMEQ(G(I~),G(ICHA),G(ICQA),Go,G) 

l,G(IALFA),G(IACA),G(IBTA),G(IBCA),DT,G(INA)) 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(IAA) ,G(IARA),G(IQA),G(IBA),DT,G(XJPA),G(INA),G(INA),G(I~),G(I~)) 
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CALL CBADEQ(G(I~),G(IBA),G(ICHA),Go,G(ICQA),G(IG~),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALCB(G(IHA),G(IHBA),G(IHRA),Go,G(IH~),G(IH~),G(IQBA),G(IC~) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(I~),G(IXGA),G(ICHA) 
2,G(ICQA),G(IGMA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL CBTQC(G(IBA),G(IHBA),G(ICTQA),G(IGMA),G(IALFA),G(IACA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL EXTRAP(G(IHA),G(IHBA),G(IBA),G(INA)) 
CALL CBHRXT(G(IHRA),G(IDHRA)) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*f* mFE4 *** 

MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) CONFINED FLOW 
(2) TRANSIENT LEAKAGE 
USES MODIFIED; INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
CoMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZMS,NWEC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQC~,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

~,FoRM='FoRMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 0 
CALL CBINIT(G,ICHA,ICQA,IDHRA,ICTQA,IGMA,IALFA,IACA,IBTA,IBCA 

l,NCBZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(:~JPA),G(I~),G(I~)) 

CALL CBFMCO(G(I~),G(IA~),G(IGMA),Go,G(IALFA),G(IACA),G(IBTA) 
l,G(IBCA),G(IYGA),G(INDA),NCBZ) 

CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I ,' / 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) ' 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) / 
2,1STP) 

IF(NCBCH.EQ.ISTP) CALL CBCHG(G(IHRA),G(IDHRA),TIME,ISTP) 
CALL CBFMEQ(G(IAA),G(ICHA),G(ICQA),G(IDHRA),G) , 

l,G(IALFA),G(IACA),G(IBTA),G(IBCA),.DT,G(INA)) 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),Go,G(IHLA),G(ICKA),G(ICLA) 

l,G(IAA),G(IARA) ,G(IQA),G(IBA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 
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CALL CBADEQ(G(I~),G(IBA),G(ICHA),Go,G(ICQA),G(IG~),G(INA)) 
CALL MICCG(G(IAA),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA) ,TOL,G(IJPA) 

l,G(INA) 1 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALCB(G(IHA),G(IHBA),G(IHRA),Go,G(IH~),G(IH~),G(IQBA),G(IC~) 

l,G(ICLA),G(IAA) ,G(IQA) ,G(IBA) ,G(IYGA),G(IARA),G(IXGA) ,G(ICHA) 
2,G(ICQA),G(IGMA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL CBTQC(G(IBA),G(IHBA),G(ICTQA),G(IGMA),G(IALFA) ,G(IACA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL EXTRAP(G(IHA),G(IHBA),G(IBA),G(INA)) 
CALL CBHRXT(G(IHRA),G(IDHRA)) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA) ,NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFEl *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,MBW 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~NCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLnD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (GO,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH ',ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

6 FORMAT(/SX,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IH) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) 

l,G(IA~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(I-) 1 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
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CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IH~),G(IH~),G(IC~) 
l,G(IC~),G(I~),G(I~),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA) ,G(IKA),G(ILA)) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA) ,G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(ICKA) 

l,G(IC~),G(I~),G(IARA),Go,G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 

CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,G) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFE2 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~NCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (GO,FILE='MODFE.OUT', STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH ',ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(I~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(I~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

~,~~~~~),G(IQBA),G(ICKA),G(ICLA),TIME,G(IKA),G(ILA),G(INDA),G(INA) 

;1ALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IHRA) ,G(IHKA),G(IHLA),G(ICKA),Go,G(ICLA),G(IAA 1 

l,G(I~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(IW 1 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA 1 
l,G(INA)) 

CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
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CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(ID~),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA)) 

CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(~T~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),G(IAA),G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFE3 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2j AQUIFER STORAGE CONVERSIONS 
(3) TRANSIENT LEAKAGE 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,MBW 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,NVNCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT',STATUS= 'CLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE,OUT', STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL WTINIT(G,IDHA,ITXA,ITPA,ISYA) 
CALL CBINIT(G,ICHA,ICQA,IDHRA,ICTQA,ICTQA~,IG~,IALFA,IACA,IBTA,IBCA 

l,NCBZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IA~),G(IA~),G(IQBA) 
l,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL WTFMCO(G(IARA),G(ITXA),G(ITPA),G(ISYA),G(INDA)) 
CALL CBFMCO(G(IAA),G(IARA),G(IGMA),G(IALFA),G(IACA),G(IBTA) 

l,G(IBCA),G(IYGA),G(INDA),NCBZ) 
CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NCBCH.EQ.ISTP) CALL CBCHG(G(IHRA),G(IDHRA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
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CALL CBFMEQ(G(IAA),G(ICHA),G(ICQA),G(IDHRA),G) 
l,G(IALFA),G(IACA),G(IBTA),G(IBCA),DT,G(INA)) 

CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) 
l,G(IA~),G(IQA),G(IBA),G(ITKA),Go,G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(Im) 1 

CALL CBADEQ(G(IAA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IEA),G(ILA)) 

CALL CBADWT(G(IDHA),G(IAA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),Go,G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL CBADWT(G(IDHA),G(IAA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 

5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBWTCB(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),G(IAA),G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),G(ICHA),G(ICQA),G(IG~),DT,G(IJPA) 
3,G(INA) ,G(Im) ,G(Im) 1 

CALL CBTQC(G(IDHA),G(IHBA),G(ICTQA),G(IGMA),G(IALFA),G(IACA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITNA),G(ITPA) 
l,G(INA),ISTP) 

CALL CBHRXT(G(IHRA),G(IDHRA)) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFE4 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) TRANSIENT LEAKAGE 
USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,:~QA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,:~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZN!:, NWELS,NQBND,NHDS,NEQ,MBWC,MBW 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,,T~I,T~O,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OILD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAlJCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL CBINIT(G,ICHA,ICQA,IDHRA,ICTQA,ICTQA,IG~,IALFA,IACA,IBTA,IBCA 

1,NCBZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),G(IQBA),G(:~QA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(:~QA),G(IA~),G(IA~),G(IQBA) 
1,G(ICKA),G(ICLA),G(INDA),G(IBA),G(I~TPA),G(IKA),G(ILA)) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL CBFMCO(G(IAA),G(IARA),G(IGMA),(;(IALFA),G(IACA),G(IBTA) 

l,G(IBCA),G(IYGA),G(INDA),NCBZ) 
CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD (G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(I~),G(IHA),Go,G(:~H~),G(IHBA),G(IH~),G(IH~) 

1,G(IALA),G(IQBA),G(ICKA),G(ICLA),TIIYE,G(IKA),G(ILA),G(INDA),G(INA) 
2,1STP) 

IF(NCBCH.EQ.ISTP) CALL CBCHG(G(IHRA),G(IDHRA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
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CALL CBFMEQ(G(IAA),G(ICHA),G(ICQA),G(IDHRA),G) CALL CBFMEQ(G(IAA),G(ICHA),G(ICQA),G(IDHRA),G) 
l,G(IALFA),G(IACA),G(IBTA),G(IBCA),DT,G(INA)) l,G(IALFA),G(IACA),G(IBTA),G(IBCA),DT,G(INA)) 

CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) 
l,G(IA~),G(IQA),G(IBA),G(ITKA),Go,G(ISYA),DT,G(IJPA),G(INA) l,G(IA~),G(IQA),G(IBA),G(ITKA),Go,G(ISYA),DT,G(IJPA),G(INA) 
Z.G(IKA) .G(ILA) 1 Z.G(IKA) .G(ILA) 1 

CALL C~AD~Q(Gi~AA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(~T~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL CBADWT(G(IDHA),G(IAA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL MICCG(G(IA?i) ,G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA) ,G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL CBADWT(G(IDHA),G(IAA),G(IBA),G(ICHA),G(ICQA),G(IG~),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 

CALL RDTP(G(IAA)) 
CALL MBWTCB(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IHKA),G(IH~) 

l,G(IQBA),G(IC~),G(ICLA),G(IAA),G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),G(ICHA),G(ICQA),G(IG~),DT,G(IJPA) 
3,G(INA) ,G(==) ,G(Im) 1 

CALL CBTQC(G(IDHA),G(IHBA),G(ICTQA),G(IGMA),G(IALFA),G(IACA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL CBHRXT(G(IHRA),G(IDHRA)) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,G) 
CALL PRTCBV(G(IA~),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFE5 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIOINS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) NONLINEAR STEADY LEAKAGE 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWE,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,NVNCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,T~O,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT', STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT', STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL WTFMCO(G(IARA),G(ITEA),G(ITPA),G(ISYA),G(INDA)) 
CALL VNFMCO(G(IHA),G(IARA),G(IECA),G(IHSA),G(INDA),NVNZ) 
CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NVNCH.EQ.ISTP) CALL VNCHG(G(IHSA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IHRA),G(IHEA),G(IHLA),G(ICEA),G(ICl=) ,G(IAA) 

l,G(IA~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
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CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA) ,G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),Go,G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA) ,DT,G(IJPA),G(INA),G(IKA),G(IL,A)) 

CALL VNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),Go,G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL VNCO~(G(IHA),G(IDHA),G(IAA),Go,G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 

CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

CALL VNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(ITPA),G(IECA) ,G(IHSA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,G) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NLMFEG *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) NONLINEAR STEADY LEAKAGE 
USES MODIFIED, INCOMPLETE CHOLESIKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,'~QA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZN:S,NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHeH,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,'VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT', STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH ',ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/gX,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
Z,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA))) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL VNFMCO(G(IHA),G(IARA),G(IECA),IG(IHSA),G(INDA),NVNZ) 
CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TI'ME,G(I~),G(I~),G(INDA),G(INA) 
2.ISTP) -r- , 

IF(NVNCH.EQ.ISTP) CALL VNCHG(G(IHSA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(IC~),G(IC~),G(I~) 

l,G(I~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
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CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(I~),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL VNCO~(G(I~),G(IDHA),G(IAA),G(IBA),G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),Go,G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL VNCO~(G(I~),G(IDHA),G(IAA),Go,G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA)) 

5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

CALL ~BAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(ITPA),G(IECA),G(IHSA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL MASOUT(G(IYGA),DT,ISTP) 
10 CONTINUE 
20 CONTINUE 

STOP 
END 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

*** NLMFE7 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITICNS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) NONLINEAR CAUCHY-TYPE BOUNDARIES AND (OR) NONLINEAR POINT 

SINKS 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWEC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
7 FORMAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 

1BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IK~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA))) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(IKRA),Go,G(I~),G(IKPA),G(INZA),G(INSA),NBNC 
2, NPNB,NLCZ) 

CALL SETB(G(IAA) ,G(INA) ,G(INDA) ,IBND) 
DO 20 JP=~,NPER.. . .- 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT==G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IARA ),G(IHA),G(IHRA),G(IHBA),G(IHKA 1 ,G(IHm) 
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l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NGNCH.EQ.ISTP) CALL GNCHG(G(IHRK),G(IHRL),TIME,G(IKRA),G(ILRA) 
l,ISTP) 

CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) 

l,G(IA~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(Im) 1 

CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 
l,G(IZRL),G(IZPA),G(INA),G(IKRA),G(ILRA),G(IKPA),NBNC,NPNB) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCO~(G(IHA),G(IDHA),G(IAA),G(IBA),G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),G(IKPA),NBNC,NPNB) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),G(IKPA),NBNC,NPNB) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 

CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(X~),G(I~)) 

IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

8 CALL GNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(IARA),G(IXGA) 
2,G(IKPA),NBNC,NPNB) 

IF(NLCZ.LT.l) GO TO 9 
WRITE(IOUT,7) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
9 IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 

l,G(INA),ISTP) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL MASOUT(G(IYGA),DT,ISTP) 

10 CONTINUE 
20 CONTINUE 

STOP 
END 
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C *** NLMFE8 *** 
C MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 

IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) ~;;;;""A" CAUCHY-TYPE BOUNDARIES AND (OR) 

USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 

NONLINEAR POINT 

GRADIENT METHOD 

~ON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IBA,I~,IH~,IHBA,IA~,IQBA 
~,ICLA,IHKA,IHLA,IDTA,IJPA,INA,INDA,IKA,ILA,IDZA,IDSA 
dON/NO/NELS,NNDS,NSTEPS,NPER,NZNS, NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
40N/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCHCH,NGNCH 
30N/ITP/IIN,IOUT,ITA,ITB 
30N/IPRN/IPND 
tiON/IND/IRAD,IUNIT,ISTD 
<ON/SCLE/SCALE 
30N/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
~ON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,T~O,TBQI,TBQO,THBQI 
300,TER 
~~NjVNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
JION/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
Q (50,FILE='MODFE.DAT',STATUS='OLD',ACCESS='SEQUENTIAL' 
3M='FORMATTED') 
Q (60,FILE='MODFE.OUT',STATUS= 'NEW',ACCESS='SEQUENTIAL 
2M='FORMATTED') 
Q (55,STATUS='SCRATCH',ACCESS='Sl~QUENTIAL',FO~='UNFO~TTED') 
Q (56,STATUS='SCRATCH',ACCESS='SIEQUENTIAL',FORM='UNFORMATTED') 
tiT(/9X,49HSUMMARY OF FLOW AT CAIJCHY-TYPE BOUNDARIES BY ZONE) 
'IAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 

1,IC 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 

l,TH 
COM 
COM 
OPE 

l,FO 
OPE 

l,FO 
OPE 
OPE 

6 FOR 
7 FOR 

1BY ZONEj ' 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,I:KA,IPA,IRA,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,I!ZRL,IZPA,I~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(:~~),G(IHBA),G(IH~) 

1,G(IHKA),G(IHLA),G(IALA),G(IQBA),G(:~QA),G(IKA),G(ILA),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(:~QA),G(IA~),G(IA~),G(IQBA) 
1,G(ICKA),G(ICLA),G(INDA),G(IBA),G(I~JPA),G(IKA),G(ILA)) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(IKPA),G(INZA),G(INSA),NBNC 
2,NPNB,NLCZ) 

CALL SETCG(G(IAA)) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(I~),G(IHA),G(IH~),G(IHBA),G(IH~),G(IH~) 
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l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NGNCH.EQ.ISTP) CALL GNCHG(G(IHRK),G(IHRL),TIME,G(IKRA),G(ILRA) 
l,ISTP) 

CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IH~),G(IHKA),Go,G(IH~),G(IC~),G(IC~),G(I~) 

l,G(IA~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(Im) 1 

CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 
l,G(IZRL),G(IZPA),G(INA),G(IKRA),Go),NBNC,NPNB) 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IPA),G(I~),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWTiG(IHA),G(IDHA),G(IHBA),G(IHRA),G(IH~),G(IH~),G(IC~) 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCO~(G(IHA),G(IDHA),G(IAA),G(IBA),G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),NBNC,NPNB) 

CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 

1 

1 

CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(I~),G(IDHA),G(IHBA),G(IHRA),Go ,G(ICKA 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCO~(G(I~),G(IDHA),G(IAA),Go,G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),G(IKPA) ,NBNC,NpNB 

CALL MICCG(G(IAA),G(IAFA) ,G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 
l,G(INA) 1 

5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),Go 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

IF(NQBND.LT.l) GO TO 8 
WRiTE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

8 CALL GNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(IARA),G(IXGA) 
2,G(IKPA),NBNC,NPNB) 

IF(NLCZXT.1) -GO TO 9 
WRITE(IOUT,7) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
9 IF(IS+D.LT.I) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 

l,G(INA),ISTP) 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL MASOUT(G(IYGA),DT,ISTP) 

10 CONTINUE 
20 CONTINUE 

STOP 
END 
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C 

: 
C 
C 
C 
C 
C 
C 
C 
C 

*** NLMFES COMBINED WITH NLMFE7 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) NONLINEAR CAUCHY-TYPE BOUNDAIRIES AND (OR) NONLINEAR POINT 

SINKS 
(4) NONLINEAR STEADY LEAKAGE 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,:~QA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,:~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZN!~,~ELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMONjCHG/NWCH,NQCH,NHRCH;NBQCH,NH(JH,NCBCH,NVNCH,NGNCH -. 
COMMON/IPRN/IPND 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT',STATUS='OILD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='Sl~QUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='Sl~QUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/SX,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
7 FORMAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 

1BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IZPA,IK~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHB) 

l,G(IHKA),G(IHLA) ,G(IALA) ,G(IQBA),G(IQA) ,G(IKA),G(IIA),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(~QA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA))) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),GG(ISYA),G(INDA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),Go,G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(IKRA),Go,G(I~),G(~KPA),G(INZA),G(INSA),NBNC 
2,NPNB,NLCZ) 

CALL VNFMCO(G(IHA),G(IA~),G(IECA),Go,G(INDA),NVNZ) 
CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
DO 20 JP=l,NPER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
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ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IA~),G(IHA),G(IHRA),G(IHBA),G(IH~),G(IH~) 

l,G(IA~),G(IQBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NGNCH.EQ.ISTP) CALL GNCHG(G(IHRK),G(IHRL),TIME,G(IKRA),G(ILRA) 
l,ISTP) 

IF(NVNCH.EQ.ISTP) CALL VNCHG(G(IHSA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(IC~),G(IC~),G(I~) 

l,G(I~),G(IQA),G(IBA),G(ITKA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA) 
2,G(Im) ,G(Im) 1 

CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 
l,G(IZRL),G(IZPA),G(INA),G(IKRA),G(ILRA)),NBNC,NPNB) 

CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IH~),G(IH~),G(IC~) 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),G(IKPA),NBNC,NPNB) 

CALL VNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IH~),G(IH~),G(IC~) 

l,G(IC~),G(I~),G(IARA),G(IQA),G(IBA),G(IT~),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(INA),G(IKRA)),G(IKPA),NBNC,NPNB) 

CALL VNCO~(G(IHA),G(IDHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA)) 

CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
5 CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 

CALL RDTP(G(IAA)) .. 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IH~),G(IH~) 

l,G(IQBA),G(IC~),G(ICLA),G(IAA),G(IQA),G(IYGA),G(IXGA),G(IT~) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(INA),G(I~),G(I~)) 

IFfNOBND.LT.l) GO TO 8 
WRiTE(IOUT,6)' 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ 

8 CALL GNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZRK),G(IZRL),G(IZPA),G(IARA),G(IXGA),DT,G(INA),G(IK~),G(I~ 
2;G(ImAj ;NBNC,NPNB) 

IF(NLCZ.LT.l) GO TO 9 
WRITE(IOUT,7) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) . . 

91~~~~Z?NBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(ITPA),G(IECA),G(IHSA) 
l,DT,G(INA)) 
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IF(ISTD.LT.l) CALL XTRPWT(G(IHA),G(IDHA),G(IHBA) ,G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL MASOUT(G(IYGA),DT,ISTP) 

10 CONTINUE 
20 CONTINUE 

STOP 
END 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

*** NLMFE6 COMBINED WITH NLMFE8 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED FLOW 
(2) AQUIFER STORAGE CONVERSIONS 
(3) NONLINEAR CAUCHY-TYPE BOUNDARIES AND (OR) NONLINEAR POINT 

SINKS 
(4) NONLINEAR STEADY LEAKAGE 
USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,N~CH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT', STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT', STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

6 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
7 FORMAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 

1BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL WTINIT(G,IDHA,ITKA,ITPA,ISYA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IK~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL WTFMCO(G(IARA),G(ITKA),G(ITPA),G(ISYA),G(INDA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(IKPA),G(INZA),G(INSA),NBNC 
2,Ni'NB,NLCZ) 

CALL VNFMCO(G(IHA),G(IARA),G(IECA),G(IHSA),G(INDA),NVNZ) 
CALL SETCG(G(IAA)) 
DO 20 JP=l;NFER 
JPER=JP 
CALL NXTPD(G(IDTA),JPER) 
DO 10 I=l,NSTEPS 
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ISTP=I 
DT=G(IDTA+I-1) 
CALL COCHG(G(IQA),G(IARA),G(IHA),G(IHRA),G(IHBA),G(I~),G(IH~) 

l,G(I~),G(~QBA),G(ICKA),G(ICLA),TIME,G(I~),G(I~),G(INDA),G(INA) 
2,1STP) 

IF(NGNCH.EQ.ISTP) CALL GNCHG(G(IHRK),G(IHRL),TIME,G(I~),G(ILRA) 
l,ISTP) 

IF(NVNCH.EQ.ISTP) CALL VNCHG(G(IHSA),TIME,ISTP) 
CALL RDTP(G(IAA)) 
CALL FMEPWT(G(IHA),G(IHRA),G(IHKA),G(IHlLA),G(ICKA),G(ICLA),G(IAA) 

l,G(IARA),G(IQA) ,G(IBA),G(ITKA),G(ITPA),(;(ISYA),DT,G(IJPA),G(INA) 
2,G(I-1 ,G(I=) 1 

CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IH) 
l,G(IZRL),G(IZPA),G(INA),G(IKRA),G(ILRA),,G(IKPA),NBNC,NPNB) 

CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA:),G(IECA),G(IHSA),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(IPA),,G(I~),G(IBA),TOL,G(IJPA) 

l,G(IW 1 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHI~),G(IHKA),G(IHLA),G(ICKA) 

l,G(ICLA),G(IAA),G(IARA),G(IQA) ,G(IBA),G(ITKA),G(IYGA),G(ITPA) 
2,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)) 

CALL GNCO~(G(I~),G(ID~),G(IAA),Go,G(IBA~~,G(IGCA),G(I~),G(I~) 
l,G(IZ~),G(IZ~),G(IZPA),G(INA),G(IKRA)),NBNC,NPNB) 

CALL VNCORR(G(IHA),G(IDHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA) 
l,G(INA) 1 

CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(IPA)~G(I~),G(IBA),TOL,G(IJPA) 
l,G(IW 1 

CALL WTCCHK(G(IHA),G(IDHA),G(IBA),G(ITPA),G'(INA),ISC) 
IF(ISC.EQ.0) GO TO 5 
CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL FtDTP(G(IAA)) 
CALL FMECWT(G(IHA),G(IDHA),G(IHBA),G(IHI~),G(IHKA),G(IHLA),G(ICKA) 

~,G(IC~),G(I~),G(I~),G(IQA),G(IBA),GI[IT~),G(IYGA),G(ITPA) 
~,G(ISYA),DT,G(IJPA),G(INA),G(IKA),G(ILA)I) 

CALL GNCO~(G(I~),G(ID~),G(IAA),G~,G(IBA~I,G(IGCA),G(IH~),G(I~) 
l,G(IZ~),G(IZ~),G(IZPA),G(INA),G(IKRA)),G(IKPA),NBNC,NPNB) 

CALL VNCORR(G(IHA),G(IDHA),G(IAA),G(IBA)I,G(ITPA),G(IECA),G(IHSA) 
l,G(IW 1 

CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(I~A)~G(I~),G(IBA),TOL,G(IJPA) 
l,G(IW 1 

CALL HCALWT(G(IHA),G(IDHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL MBALWT(G(IHA),G(IDHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA) 

l,G(IQBA),G(IC~),G(ICLA),Go,G(IQA),) 
2,G(IARA),G(ITPA),G(ISYA),DT,G(IJPA),G(I~~A),G(IKA),G(ILA)) 

IF(NQBND.LT.l) GO TO 8 
WRITE(IOUT,6) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

1 CALL GNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGE~),G(IGCA),G(IHRK),G(IHRL) 
l,G(IZ~),G(IZ~),G(IZPA),G(IARA),G(IXGA),DT;G(INA),G(I~),G(I~) 
2,G(IKPA),NBNC,NPNB) 

IF(NLCZ.LT.l) GO TO 9 
WRITE(IOUT,7) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
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9 CALL VNBAL(G(IHA),G(IDHA),G(IHBA),G(IYGA),G(ITPA),G(IECA),G(IHSA) 
l,DT,G(INA)) 

IF(ISTD.LT.l) CALL XTRPWT(G(IH?4),G(IDHA),G(IHBA),G(ITKA),G(ITPA) 
l,G(INA),ISTP) 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL MASOUT(G(IYGA),DT,ISTP) 

10 CONTINUE 
20 CONTINUE 

STOP 
END 
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*** NSSFEl *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED, STEADY-STATE FLOW 
USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,I,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS, NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCCH,NGNCH 
COMMON/IPRN/IPND 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,77LQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='Sl~QUENTIAL',FO~='UNFO~TTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56H NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,141 
$56H MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CMJCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(:[~),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(:~QA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(:CQA),G(IARA),G(IALA),G(IQBA) 
1,G(ICKA),G(ICLA),G(INDA),G(IBA),G(I;JPA),G(IKA),G(ILA)) 

CALL SETCG(G(IAA)) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
ISTP=l 
DT=l. 
DO 50 IT=l.NITSW 
ITER=IT ' 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(I~),G(IA~),G(IQA),G(IBA),DT,G(IJPA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(~~PA),G(I~),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSI?A,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(I(ZA),G(ITKA),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 
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50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(IA~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(I=) ,G(Im) 1 

WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA) ,NBCZ) 

62 CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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C *** NSSFE2 *** 
C MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
C IN TWO DIMENSIONS. 
C SIMULATES THE FOLLOWING CONDITIONS: 
C (1) UNCONFINED, STEADY-STATE FLOW 
C USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
C TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,IHA,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~NCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (SO,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE,OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56~ NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = 
$56~ MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) 

,14/ 
. . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(I~QA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(I~QA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
ISTP=l 
DT=l. 
DO 50 IT=l,NITSW 
ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(I~),G(IA~),G(IQA),G(IBA),DT,G(IJPA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSpA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBAj,G(IQA),G(ITKA),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

50 CONTINUE 
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60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(IcKA) 
l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(I~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(I=) ,G(Im) 1 

WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G~IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

62 CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 



232 TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 

C *** NSSFE3 *** 
C MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
C IN TWO DIMENSIONS. 

c' 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED, STEADY-STATE FLOW 

C (2) NONLINEAR STEADY VERTICAL LEAKAGE 
C USES MODIFIED, INCOMPLETE-CHOLESKY, CONJUGATE GRADIENT METHOD 
C TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COKMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWEC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~CH,NGNCH 
COMMON/IPRN/IPND 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT',STATUS= 'OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT', STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56H NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,141 
$56~ MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL SETCG(G(IAA)) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
CALL VNFMCO(G(IHA),G(IARA),G(IECA),G(IHSA),G(INDA),NVNZ) 
ISTP=l 
DT=l. 
DO 50 IT=l,NITSW 
ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(I~),G(IA~),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 
CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(IPA),G(I~),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSpA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
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CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(IQA),G(ITKA),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(IA~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(IW ,G(I=)) 

CALL ~BLSS(G(IHA),G(IYGA),G(ITPA),G(IECA),G(IHSA),DT,G(INA)) 
WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(I~),G(IDZA),G(IDSA),NBCZ) 

62 CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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C *** NSSFE4 *** 
C MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
C IN TWO DIMENSIONS. 
C SIMULATES THE FOLLOWING CONDITIONS: 
C (1) UNCONFINED, STEADY-STATE FLOW 
C (2) NONLINEAR STEADY LEAKAGE 
C USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
C TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,I,IQBA 

1,ICKA,ICLA,IHKA,IHLA,IDTA,IJPA,INA,I~JDA,IKA,ILA,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWE,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHQI,NCBCH,NVNCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,V1;QO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLI>',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56~ NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,141 
$56~ MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,~11.5) 

20 FORMAT(/SX,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(I~~A),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(I~~A),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJl?A),G(I~),G(I~)) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
CALL VNFMCO(G(IHA),G(IARA),G(IECA),G(IHSA),G(INDA),NVNZ) 
ISTP=l 
DT=l. 
DO 50 IT=l,NITSW 
ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

1,G(IAA),G(IARA),G(IQA),G(IBA),DT,G(I~JPA),G(INA),G(IKA),G(ILA)) 
CALL VNPRED(G(IHA),G(IAA),G(IBA),G(I'rPA),G(IECA),G(IHSA),G(INA)) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJl?A),G(INA),IBND) 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSPA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
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CALL SWTHK(G(IHA) ,G(IAA),G(IBA),G(IQA),G(ITKA),G(ITPA),DSPA,TOLSW 
l,G(IJPA),G(INA),ITER) 

IF(DSPA.LT.TOLSW) GO TO 60 
50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(I~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(IW ,G(Im) 1 

CALL VNBLSS(G(IHA),G(IYGA),G(ITPA),G(IECA),G(IHSA),DT,G(INA)) 
WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

62 CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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C 

*** NSSFE5 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED, STEADY-STATE FLOW 
(2) NONLINEAR CAUCHY-TYPE BOUNDARIES AND (OR) NONLINEAR POINT 

SINKS 
USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE (20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,I,IQBA 

1,ICKA,ICLA,IHKA,IH~,IDTA,IJPA,INA,I'NDA,I~,I~,IDZA,IDSA 
COKMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWEC,N~T 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~NCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (5O,FILE='MODFE.DAT',STATUS='OL~D',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (60,FILE='MODFE.OUT ',STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH', ACCESS='SEQUENTIAL' ,FORM='UNFORMATTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56H NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,14/ 

8 $56H MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 
1 20 FORMAT(/SX,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 

22 FORMAT(/4X,59HSUMMARY OF FLOW AT NONlLINEAR CAUCHY-TYPE BOUNDARIES 
1BY ZONE) 

CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IZPA,I~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IHRA) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA)~G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(IQA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA))) 

CALL SETCG(G(IAA)) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

1,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(IKPA),G(INZA),G(INSA),NBNC 
2,NPNB,NLCZ) 

ISTP=l 
DT=l. 
DO 50 IT=l,NITSW 
ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 
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l,G(I~),G(I~),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 
CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(INA),G(IKRA),G(ILRA),G(IKPA),NBNC,NPNB) 
CALL MICCG(G(I~),G(IAFA),G(IXA),Go,G(IPA),G(I~),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSPA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(IQA),G(ITKA),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(I~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(IW ,G(IW 1 

IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

62 CALL GNBLSS(G(IHA),G(IYGA),G(IGCA),G(IHRK),G(I~),G(IZ~),G(IZ~) 
l,G(IZPA),G(I~),G(IXGA),DT,G(INA),G(I~),G(I~),G(IKPA),NBNC 
2,NPNB) 

IF(NLCZ.LT.l) GO TO 64 
WRITE(IOUT,22) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
64 WRITE(IOUT,lO) ITER,DSPA 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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IC *** NSSFE6 *** 
:c MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
;C IN TWO DIMENSIONS. 
IC SIMULATES THE FOLLOWING CONDITIONS: 
'C (1) UNCONFINED, STEADY-STATE FLOW 
iC (2) NONLINEAR CAUCHY-TYPE BOUNDARIES AND (OR) NONLINEAR POINT 
IC SINKS 
IC! USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
'C TO SOLVE MATRIX EQUATIONS. 
I DIMENSION TITLE(20) 

COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM I COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ;MBWC,NIT 

, COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCNCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 

, COMMON/IPRN/IPND 
I COMMON/IND/IRAD,IUNIT,ISTD 
/ COMMON/SCLE/SCALE 

COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
, COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQI,TLQO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 

/ COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
I OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
I OPEN (60,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

, OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 

$56H NO. OF ITERATIONS TO CLOSE (ITEF1) . . . . . . . . . . . . . . . . . . = ,14/ 
$56H MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
/ 22 FORMAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 
I 1BY ZONE) 
, CALL INITB(TITLE,G,TIME,NBCZ) 

CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
/ CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IK~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(IHA),G(IHBA),G(IH~) 

, l,G(IH~),G(IH~),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G(INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(~QA),G(IA~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 

, CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 
l,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(XKPA),G(INZA),G(INSA),NBNC 

, 2,NPNB,NLCZ) 
I ISTP=l 

DT=l. 
DO 50 IT=l,NITSW , I ITER=IT 

I 1 CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(:~HLA),G(ICKA),G(ICLA) 
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l,G(I~),G(I~),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 
CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IH) 

l,G(IZRL),G(IZPA),G(INA),G(IKRA),G(ILRA),G(IKPA),NBNC,NPNB) 
CALL BAND(G(IAA),G(IATA),G(IBA),G(IJPA),G(INA),IBND) 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSPA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(IQA),G(IT~),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

0 CONTINUE 
0 CALL MASBAL(G(IHA),G(IHBA),G(IHRA) ,G(IHKA),G(IHLA),G(IQBA),G(ICIUi) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(I~),G(IXGA),DT,G(IJPA) 
2,G(IW ,G(IW ,G(IW 1 

IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA) ,DT,G(IKA),G(IIA),G(IDZA),G(IDSA),NBCZ) 

2 CALL GNBLSS(G(IHA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK),G(IZRL) 
l,G(IZPA),G(I~),G(IXGA),DT,G(INA),G(I~),G(I~),G(IKPA),NBNC 
2,NPNB) 

IF(NLCZ.LT.l) GO TO 64 
WRITE(IOUT,22) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
4 WRITE(IOUT,lO) ITER,DSPA 

CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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'C *** NSSFE3 COMBINED WITH NSSFES *** 
C MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
iC IN TWO DIMENSIONS. 
'C SIMULATES THE FOLLOWING CONDITIONS: 
k (1) UNCONFINED, STEADY-STATE FLOW 
'C 
ic 

(2) NONLINEAR STEADY LEAKAGE 
(3) NONLINEAR CAUCHY-TYPE BOUNDAR!IES 

;C USES MODIFIED, INCOMPLETE CHOLESKY, CONJUGATE GRADIENT METHOD 
IC TO SOLVE MATRIX EQUATIONS. , DIMENSION TITLE(20) 

COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,I 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,~NDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNbl, c' NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHC!H,NCBCH,NVNCH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 

I COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQo 

I COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT' ,STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (GO,FILE='MODFE.OUT' ,STATUS='NEW',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 
OPEN (56,STATUS='SCRATCH' ,ACCESS='SEQUENTIAL',FORM='UNFORMATTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56~ NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,141 
$56H MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CAIJCHY-TYPE BOUNDARIES BY ZONE) 
, 22 FORMAT(/4X,59HSUMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 
/ 1BY ZONE) 

CALL INITCG(TITLE,G,TIME,TOL,IAFA,IXA,IPA,IRA,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 

I CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IZPA,I~,I~,IKPA,INZA 
l,INSA,NBNC,NPNB,NLCZ) 

CALL VNINIT(G,IECA,IHSA,NVNZ) 
, CALL DATIN(TITLE,G(IXGA),G(IYGA),G(:C~),G(IHBA),G(IH~) 

l,G(IH~),G(IH~),G(IALA),Go,G(IQBA),G(:~QA),G(I~),G(I~),G(INA) 
I 2,G(IDZA),G(IDSA),NBCZ) 
I CALL FMCO(G(IXGA),G(IYGA),G(IAA),Go,G(:~QA),G(IA~),G(IA~),G(IQBA) 
I 1,G(ICKA),G(ICLA),G(INDA),G(IBA),G(I;JPA),G(IKA),G(ILA)) 
/ CALL SETCG(G(IAA)) / CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
I CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 
I 
I 

l,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(:TKPA),G(INZA),G(INSA),NBNC 
2,NPNB,NLCZ) 

I CALL VNFMCO(G(IHA),G(IARA),G(IECA),G(IHSA),G(INDA),NVNZ) 
/ , ISTP=l 
I DT=l. 
I DO 50 IT=l,NITSW 
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ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(I~),G(I~),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 
CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(INA),G(IKRA),Go),NBNC,NPNB) 
CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA),G(INA)) 
CALL MICCG(G(I~),G(IAFA),G(IXA),G(IPA),G(IRA),G(IBA),TOL,G(IJPA) 

l,G(INA) 1 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSPA,RP,ITER) 
CALL HCALC(G(IHA),G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(IQA),G(ITKA),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA) 

l,G(IC~),G(I~),G(IQA),G(IBA),G(IYGA),G(IA~),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(Im) ,G(Im) 1 

IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 

62 CALL GNBLsS(G(IHA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK),G(IZRL) 
l,G(IZPA),G(IA~),G(IXGA),DT,G(INA),G(IK~),G(I~),G(IKPA),NBNC 
2,NPNB) 

IF(NLCZ.LT.l) GO TO 64 
WRITE(IOUT,22) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
64 CALL VNBLSS(G(IHA),G(IYGA),G(ITPA),G(IECA),G(IHSA),DT,G(INA)) 

WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
CALL MASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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*** NSSFE4 COMBINED WITH NSSFE6 *** 
MODULAR FINITE-ELEMENT MODEL OF GROUND-WATER FLOW 
IN TWO DIMENSIONS. 
SIMULATES THE FOLLOWING CONDITIONS: 
(1) UNCONFINED, STEADY-STATE FLOW 
(2) NONLINEAR STEADY LEAKAGE 
(3) NONLINEAR CAUCHY-TYPE BOUNDARIES 
USES DIRECT METHOD OF TRIANGULAR DECOMPOSITION 
TO SOLVE MATRIX EQUATIONS. 

DIMENSION TITLE(20) 
COMMON/PRIME/G(5000) 
COMMON/GDIM/ISUM 
COMMON/ADR/IAA,IARA,IXGA,IYGA,IATA,IQA,IBA,I~,IH~,IHBA,IA~,IQBA 

1,ICKA,ICLA,IHKA,IHL,IDTA,IJPA,INA,INDA,I~,I~,IDZA,IDSA 
COMMON/NO/NELS,NNDS,NSTEPS,NPER,NZNS,NWELS,NQBND,NHDS,NEQ,MBWC,NIT 
COMMON/CHG/NWCH,NQCH,NHRCH,NBQCH,NHCH,NCBCH,~CH,NGNCH 
COMMON/ITP/IIN,IOUT,ITA,ITB 
COMMON/IPRN/IPND 
COMMON/IND/IRAD,IUNIT,ISTD 
COMMON/SCLE/SCALE 
COMMON/BAL/SA,WQI,WQO,DQI,DQO,VLQI,VLQO,BQI,BQO,ER 
COMMON/TBAL/TSA,TWQI,TWQO,TDQI,TDQO,TLQIO,TBQI,TBQO,THBQI 

l,THBQO,TER 
COMMON/VNLBL/VNLQI,VNLQO,TNLQI,TNLQO 
COMMON/GNBL/BNQI,BNQO,TBNQI,TBNQO,PNQO,TPNQO 
OPEN (50,FILE='MODFE.DAT', STATUS='OLD',ACCESS='SEQUENTIAL' 

l,FORM='FCRMATTED') 
OPEN (GO,FILE='MODFE.OUT', STATUS='NE;W',ACCESS='SEQUENTIAL' 

l,FORM='FORMATTED') 
OPEN (55,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 
OPEN (56,STATUS='SCRATCH',ACCESS='SEQUENTIAL',FO~='UNFO~TTED') 

10 FORMAT (lH1,18X,30HSUMMARY OF CLOSURE INFORMATION/ 
$56H NO. OF ITERATIONS TO CLOSE (ITER) . . . . . . . . . . . . . . . . . . = ,141 
$56~ MAXIMUM ABSOLUTE DISPLACEMENT (DSPA) . . . . . . . . . . . . . . . = ,G11.5) 

20 FORMAT(/9X,49HSUMMARY OF FLOW AT CAUCHY-TYPE BOUNDARIES BY ZONE) 
22 FORMAT(/4X,59HS UMMARY OF FLOW AT NONLINEAR CAUCHY-TYPE BOUNDARIES 

1BY ZONE) 
CALL INITB(TITLE,G,TIME,NBCZ) 
CALL SWINIT(G,TOLSW,DSMX,DSP,RP,NITSW,ITKA,ITPA) 
CALL GNINIT(G,IGCA,IHRK,IHRL,IZRK,IZRL,IZPA,IZPA,I~,I~,IKPA,INZA 

l,INSA,NBNC,NPNB,NLCZ) 
CALL VNINIT(G,IECA,IHSA,NVNZ) 
CALL DATIN(TITLE,G(IXGA),G(IYGA),G(lHA),G(IHBA),G(IHRA) 

l,G(IHKA),G(IHLA),G(IALA),G(IQBA),G(IQA),G(I~),G(I~),G (INA) 
2,G(IDZA),G(IDSA),NBCZ) 

CALL FMCO(G(IXGA),G(IYGA),G(IAA),G(IQA),G(I~),G(IA~),G(IQBA) 
1,G(IC~),G(IC~),G(INDA),G(IBA),G(IJPA),G(I~),G(I~)) 

CALL SETB(G(IAA),G(INA),G(INDA),IBND) 
CALL SWFMCO(G(IAA),G(ITKA),G(ITPA),G(IJPA),G(INA)) 
CALL GNFMCO(G(IXGA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(IKRA),G(ILRA),G(IKPA),G(INZA),G(INSA),NBNC 
2,NPNB,NLCZ) 

CALL VNFMCO(G(IHA),G(IARA),G(IECA),C;(IHSA),G(INDA),NVNZ) 
ISTP=l 
DT=l. 
DO 50 IT=l,NITSW 
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ITER=IT 
CALL FMEQ(G(IHA),G(IHRA),G(IHKA),G(IHLA),G(ICKA),G(ICLA) 

l,G(I~),G(IA~),G(IQA),G(IBA),DT,G(IJPA),G(INA),G(I~),G(I~)) 
CALL GNPRED(G(IHA),G(IAA),G(IBA),G(IGCA),G(IHRK),G(IHRL),G(IZRK) 

l,G(IZRL),G(IZPA),G(INA),G(IKRA),Go),NBNC,NPNB) 
CALL VNPRED(G(IHA),G(IAA),G(IBA),G(ITPA),G(IECA),G(IHSA),G(~NA)) 
CALL BAND(G(IAA),G(IATA),G(IBA) ,G(IJPA),G(INA),IBND) 
CALL SWBDMP(G(IBA),DSMX,DSP,DSPO,DSPA,RP,ITER) 
CALL HCALC(G(IHA) ,G(IBA),G(INA)) 
CALL RDTP(G(IAA)) 
CALL SWTHK(G(IHA),G(IAA),G(IBA),G(IQA),G(IT~),G(ITPA),DSPA,TOLSW 

l,G(IJPA),G(INA),ITER) 
IF(DSPA.LT.TOLSW) GO TO 60 

50 CONTINUE 
60 CALL MASBAL(G(IHA),G(IHBA),G(IHRA),G(IHKA),G(IHLA),G(IQBA),G(ICKA 

l,G(ICLA),G(IAA) ,G(IQA),G(IBA),G(IYGA),G(IARA),G(IXGA),DT,G(IJPA) 
2,G(INA) ,G(Im) ,G(IM)) 

IF(NQBND.LT.l) GO TO 62 
WRITE(IOUT,20) 

1 

CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKA),G(ILA),G(IDZA),G(IDSA),NBCZ) 
62 CALL GNBLSS(G(IHA),G(IYGA),G(IGCA),G(IHRK),G(IHRL),G(IZRK),G(I~RL~ 

l,G(IZPA),G(IARA),G(IXGA),DT.GfINA).GfIKl?A~~GfTT~RA~ .GfTKPALNRN 
----, 

-I \-- --I , - ,--- --, , - \---‘ , , - \------, ,-.--. C 
2, NPNB) 

IF(NLCZ.LT.l) GO TO 64 
WRITE(IOUT,22) 
CALL PRTCBV(G(IARA),G(IXGA),DT,G(IKRA),G(ILRA),G(INZA),G(INSA) 

l,NLCZ) 
64 CALL VNBLSS(G(IHA),G(IYGA),G(ITPA),G(IECA),G(IHSA),DT,G(INA)) 

WRITE(IOUT,lO) ITER,DSPA 
CALL DATOUT(G(IHA),DT,TIME,ISTP) 
CALL TKOUT(G(ITKA)) 
CALL NASOUT(G(IYGA),DT,ISTP) 
STOP 
END 
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