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FILE: WQARM FORTRAN Al WVM/SP HPO REL 4.2 - ELETRONORTE

DATA SET WQARM AT LEVEL 001 AS OF 24/02/87
otk ok oot ok dokokek Skl ook ok dalokako b sl ok ool o ol sl ol e ok ok 3 8okok ok dok ok ok ok dokok

WQ-ARM {VERSION 1)
WATER QUALITY — ANALYSIS FOR RESERVOIR'MﬁNAGEMENT

A MODEL FOR SIMULATION OF THE DXYGEN- AND NUTRIENT BUDGETS
AND THE PRIMARY PRCDUCTION IN MAN-MACE LAKES
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C DEVELOPED BY: JeGeCa SMITS ~ WQ=-ARNM
i INITIATED BY: JeAs. VAN PAGEE -~ OXY
C DELFT HYDRAULICS,

c P.0s BOX 1779 2600M4 DELFT,
C THE NETHERLANDS.

C

C PHONE 015-569353

c TELEX 38176 HYDEL NL
C
€
C
C
C
c
C
C
C
C
C
C
C

ok ok ok Sk ok detoaka ok dofe gk ok ok sk kol ok ok sl ol ke dek gl ok ok 33 ok ok dolokak ok ok ok dok ok X
UNITS FOR INPUT/OUTPUT:

5 — INPUT OF PARAMETERS AND FORCING FUNCT IONS
6 = OUTPUT OF INPUT, ERROR MESSAGES,
OUTPUT OF HYDROLODGY, WATER QUALITY,
TEMPERATURE y GEDMETRY AND SUMMARY
IFILE -~ QUTPUT OF HYDROLOGY AND WATER QUALITY
FOR PLOTTING

e e ofete el sl o s sdee Aok ek e o e ol ok Aol o g ode sk ke e ool sl s sk ol skok ol sk ol ok ok ok el ek ke ol ok ok sk

€ = e s s e - i e e e DECLARATICNS -
O e e e e e e WATER QUALITY -—-

DIMENSION CUOX{120),CODL{150),COD2{1503,CAM(150),CNI{1501),
COP{150),CPHI150) oCDE(150), TODI150) 4SCD(1501),
SAS{150),5P5(150) ,
OC(25),0C0025),0C1125),0C2125),0C31(25),

OD1(25) ,0D2(25) s0D3(25) yAN{25),
COXI{ 24 ),CDETI(24) ,CAMI (24) 4CNIT{24),C0OPI(24)

bt et o

C
(i s i s e o v e i Y g e s e . it e . (GEGME TR AND SV OROLEUGY
C

DIMENSION AL150),VI150) 4,V TI150) 4DEPTHI24)

i QIT150) 4QUIL150) 4QVI150) 4PREC(24),EVAPI24),

1 QIN{3,24) 4QDUTI 39y24),GD11150) oG021(150),GD3{150),

1 SQI(25) »5Q0125) 45Q12{25),5Q02 {25)

REAL*8 Vs

c
€ e e e e e o e e e e e wem = THERMAL ST RUCTURE ===
C

DIMENS ION HEPI{24),HHYPO(24),TEPT(24) oTHYPU{24) sTCELL24 ),
1 TOAM{ 25)

- _




e

o

FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 - ELETRCNORTE

€
[ = e e o e e i i s s e e o o e e m PHY T PLANKTCN PARAMET ERS ——-
&
DIMENSION RCO24 24),SVOLI24) oSEXTI24) 4SICP {24)
c *i s ugE :
[ o o i i e s i s e e v e e e = FORCING FUNCTICNS —--
C
DIMENSICN DISPCI3)yWINDI24) 4TISI24) 4DL{24),PRCD{150 ), BEXT (24)
C
[ = e o e e o e s . e e e e v o e wmem mmmm == AUX IL TARY PARAMET ERS ===
C
DIMENSION IMI25)910VI25) 4 TEX{(80)y TEXT{60510)9COEP(12) 21501500
i BOX{150)sB0D1(150),80D2{150),BAM(150)+BNII{150),
1 BOP{150),BPHI150) 8DE(150),TODIC(150) ,TCR(150)
C -
(G o s s e e s o e S 5 e e s e i i e wmnm e (JUYT PYT e
C
DIMENSION OUTQI(2%5,150) »0UTCO{25,150) 40UTCV{25,150),
i OUTOX(25,150) ,O0UTAM{25,150) 0UTNI{25,150),
1 DUTGP {25, 150) s0UTPHI25,150) ,OUTBE(25,5150)
1 OUTSODL 2551500, CUTODL {25,150) ,0UTCD2{25,150 ),
1 ODUTBODL 259150),CUTTON(254150) ,O0UTTOP{25+150),
1 DUTTODL 254150)
1 GUTHL 259, 0UTQPL 25) s DUTQEL25) , DUTCM{25) 4 CUTCME(25),
1 QUTCMHL 253 s OUTC WM{25) yOUTPAN(253,CUTDCE25) ,0UTLCHI 25),
1 QUTDC T{ 251+ TMAT(25,150) »OXYDEP(25,10)
C
o i e s v v == | NTRODUC T ION OF KEYWORDS FCR PRCGRAM CONTROL ===
¢
DATA HYDRAU /4HHYDR/
DATA TEST /4HTES T/
DATA RUN /4HNEW /
CATA R1IV /4HR IVE/
DATA RIV2 /48R 2 7
DATA RIV3 J4HR 3 /
DATA GG /4HGO  /
DATA DEPTHOSHEPIQosHHYPOD,TEPIOTHYPOO /5%0 ./
e
Lrommmmm e o ememasm=es START OF A NEW RUN FOR ANCTHER RESERVOIR =e=
C
1 NERROR = O
NCOUNT = 0
GOTD 3
C
(= e e i o e e = START OF A NEW 2 YEARS-PERIOD ===
£
2 NCOUNT = NCOUNT+1
3 CONTINUE
C
[ e o o o i o e i i e e o i e e e e = READING CF INPUT DATA =—-
&

READ(5+10) (TEX(I),I= 1,20)
READ{5,10) (TEX{I),I=21,40)
READ(5,10) {TEX{1)+I=41,60)
READ(5,50) (TEX{1)sI=0615680,1IN

gl Sy e .

e ——

SRR e e




|FILE: WQARM

READIS,30)
READ([5,20)
READI{5430)
FEADL5,30)
READ(54+30)
READ(5,30)
READ( 5,30}
READ(5,30)
READ{5,30)
READ(5,530)
READ{ 5430)
READI54530)
READI5450)
READ{5,40)
READI(5,440)
READ(5440)
READ{5,40)
READ{5440)
READL15440)
READ{5,40)
READ{5,440)
READL5440)
READ(5,40)
READ(5440)
READ(5440)
READI5440)
READ(5440)
READL5,40)
READIS440)
READ( 5,400
READ15,40)
READ(5440)
READI(5440)
READI5,540)
READ{5,+40)
READ{5,440)
READ(5,40)
READ{5,40)
READ{S5440)
READ(5,40)
READ(5440)
READ{5440)
READI{5440)
READ{54+40)
READ(5440)
READ(5440)
READI15,40)
READ{5,40)
READI5,40)
READI{5440)
READI5,40)
READ(5440)
READ(5,540}
READ{5,40)
READ{5,40)

FORTRAN Al

VM/SP HPO REL 4.2 - ELETFRCNORTE

{TEXT( 191)91=1:8)sAMAXsHMAXy GAMMAy EN9ANMIN
(TEXTIL 291091 =148)9STABSDEZSDET ¢4MMAX,DET]
{TEXTU3491)91=1,8)sTODILsHL ,TCD12,H2,TCCI3
{TEXTU 351)91=1,48)sRVEGsTLAGyHVEGFCD14FAN, FREF
{TEXTd 491),1=1,8),50D1 yRS0ODB,RCD1IB,RCD2B4RS51
{TEXTL{3151)41=148)4CKLyCKLMINSREARy GASVP,DEPTHR
({TEXTL S551) 91=1,8)sHOUTL,HOUT2yHOUT34WICTH
{TEXT( &91)391=148)9DMAX4DMINyFDISP,FRICH
(TEXT{3291) 91 =148)958145P1,yS5A2,5P2,50C,RS 2D
(TEXT(33251)+1=14+8)3SA3,5P3,S5D,SN,RNITE,RDEBB
{TEXTL T91)21=1483sRCOL yFMOR,FED,RDETByRS2
{TEXTU3551) 51=148)yCAMP,CNI PyCOPP,F AMR, FOPR
{TEXTL 891 91=1,8)3JdSTART sMSTARTyNLEVLIFILE,LCG
TEXTU 941 ) {0DEPL J) 9J=1 yNLEV)

TEXTE 1041 )2 4COXIE M) y8=1 41 2)

TEXTL 1051 }{COXII M) ¢M=13,24)

TEXTU 1241 ),{CDETI (M)} yM=1,12)

TEXTU 1291 )»ICDETI (M) g M=13,424)

TEXTL 1341 )2 (CAMII M) oM=1 412)

TEXTL{ 1341 )5 (CAMII MY yM=13,24)

TEXTO 14,1 ) {CNITIM) yM=1,12)

TEXTU 14451 Jo(CNII(M) M=13,24)

TEXTL 1541 ) o {COPII M) 4M=1 ,12)

TEXT( 151 ), (COPI(M) sM=13,424)

TEXTL 41 41 J o {PRECI M) o¥M= 1,12)

TEXTL 41 41 ) s {PRECI M) yM=13;24)

TEXT{ 1651 37{EVAPIM) yM= 1,412)

TEXTL 1691 ) s {EVAPI M) yM=13,24)

TEXTL 1741 )2 A{SVOLIM) sM= 1,12

TEXTU 1741 ) (SVOLL M) 4M=13,424)

TEXT{ 3691 )9 (SIOPIM) yM= 1,12)

TEXTI 2641 ), ISI0OPIM) yM=13,424)
TEXTI37 21 ) (SEXTIM) sM= 1,412)

TEXTL 2701 1o {SEXTI M) yM=13,24)

TEXTL 2841 )2 {RCO2( M) yM= 1412)

TEXT{ 2891 }o IRCD2( M) yM=13,24)

TEXTE 39,1 3,(DLIM sM= 1,12)

TEXTI 3941 )9 IDLIM sM=13,24)
TEXT{IA0 4L )2 ATISIMI s M= 1 412)
TEXT{40 91 3, {TISIMI s M=13,24)

TEXT( 4241 Jo(BEXTIM) M= 1,12

TEXTL 42 31 )9 {BEXT{ M) 4M=13,24)
TEXT(I&!I),‘QIN!IQM,‘Mz 1,12;
TEXTU1841 )9 {QINI(1 +M),M=13,24)

TEXT( 1951 ), {QINI2 sM) o M= 1 ,12)

TEXTE 195135 (QINI2 M) s M=13424)

TEXTU 201 ) (QINI3 oMYy M=1,12)

TEXTU 2041 )9 (QINI3 4M) g M=13 ,24)

TEXT{ 2191 ) {DEPTHIMI g M=1,412)

TEXTL 21 41 )4 {DEPTHIM) s M=13,424)

TEXTL 2291 )o {HEPTI( M) 4M= 1,12)

TEXT{ 22 31 ) {HEPII M) yM=13,24)

TEXTL 2341 )3 {HHYPOIM) s M=1,12)

TEXTE 2391 19 {HHYPDIM) , M=13,24)

TEXT{ 244134 (Q0UTI 14 M) oM= 1412)

a







FILE: WQARM FORTRAN Al  VM/SP HPO REL 442 =~ ELETRCNCRTE

WRITE(6933) (TEXTU T7s13s1=1,8) yRC0O14+FMOR F EDyROETB,RS2
WRITE(&y33) {TEXTU35,1351=1,8) 4yCAMP,CNIP,CCPP,FAMR,F(PR
WRITE( 69 51) {TEXT( BeI);I=1,8) yJSTARTyMSTART ¢NLEVsIFILE,LOG
WRITE(&y41) TEXTL Sy1)s({0DEP{J)sJ=14NLEV)
WRITE{Gy41) TEXT(1Cy1)o({COXIIM),M=1,412)
WRITEl 9413 TEXTA10s1) ol COXI {M)yM=13,424) " "r
WRITE( 62410 TEXT{1251) o(COETIIM) ¢M=1,12)
WRITEL 6941) TEXT(1251)(COETIIM) 4M=13,24)
WRITE(694T7) TEXTUL1351){CANM {MIgM=1,12)
WRITE{ €94T7) TEXT{13,1) 2 CAMI (M), M=13,24)
WRITE( &9 4T) TEXTULl4y 1) o{CNIT{M)yM=1,12)
WRITE(6y47) TEXT{1451)o(CNITIM),M=13,24) |
WRITE{6947) TEXTI{15,1) o(COPI{MI,M=1,12) |
WRITEL Gy 47) TEXTU1Ss1)9(COPIIM),M=13,24)
WRITEL6:41) TEXTL{4151) ol PRECIMIo M= 1,412)
WRITE(Gs4l) TEXT(41s13 { PRECIM)4M=13,24)
WRITE{6s41) TEXTI{16,1)IEVAP(M) M= 1,12) |
WRITE(Gs41) TEXT{1&91) sl EVAPIMI 4 M=13,24) |
WRITELGg4l) TEXTU1T7s1) o SVOLIM) g M= 1,12)
WRITEL{€941) TEXT(1791)9( SVOLIM)4M=13,24) |
WRITEL 69 41l) TEXTU3641)5(SICPIMI, M= 1,12) |
WRITELEy41l) TEXTU3651) 40 SIOPIM)M=13,24)
WRITE( &y 4l) TEXT(37s10 1 SEXTIM)IsM= 1,12) |
WRITE{£y41) TEXT{37,1),{ SEXT{M),M=13,24)
WRITE{€y41) TEXTU38y1)5s(RCO2{IM) g4 M= 1,12)
WRITEl{ 6s41) TEXT(3851)9(RCO2{IM)4M=13,24) |
WRITE{6941) TEXTE{3S91) 3{DLIM)IgM= 1 ,412) |
WRITE{6y41) TEXTU3G,1)2{DLIM),M=13,24) |
WRITEL 6941) TEXT(40y 1) ol TISIM)sM= 1,12} |
WRITEC 6y41) TEXT(4 0y 1)l TISIM) oM=13,264) "
WRITE{Sy41) TEXTL42,1) o(BEXTI{M)yH= 1,12)
f WRITE(€g4l) TEXT(4291) 9{BEXTIM)yM=13,24) '
WR ITE({ €341) TEXTU{18y1) 20 QINI1 M) oM= 1,12) |
WRITE{6s41) TEXT{1891) ol QIN 1M 4M=13,24) |
WRITE(€y41) TEXTU1Sy1)o{QINI24M) M= 1,12) |
WRITE{ €9 41) TEXTI1Ss 1) o{ QIN{29M) yM=13,24)
WRITE(6s41) TEXTI2C, 130 QIN 34M) sM=1,12) |
WRITE(6941) TEXTUI2Cs1) o1 QINI3yM) yM=13,24) u
WRITE(6s41) TEXT{21s1) 5{DEPTHIM 4M=1,12) '
WRITE(6941) TEXTU2191) 9(DEPTH(M) yM=13424) |
WRITE(G6s41) TEXT(2291) 9(HEPIIM)yM= 1,12) .
WRITE{Gs41) TEXTE2251) o{HEPI {IM)gM=13,24)
WRITE(6s41) TEXTU2391) ol HHYPOUM) 4M=1,12)
' WRITELG941) TEXTI2351) s{HHYPOUIM yM=13,24)
WRITE( 6941) TEXTU2441)2{Q0UTIL gM) s M= 1,12) u
, WRITE(&y41) TEXT{2451) 0 Q0UTIL M)y M=13 ,24)
' WRITE(6s4l) TEXTU2591) 5( QOUT{24M) gM= 1,412) |
| WRITE{6941) TEXTI25,1) o QOUTHL2 $M) 9 M=13 424)
| WRITE{&s41) TEXTU2691) o{Q0UT{3 M) M= 1,412)
‘ WRITE(Gs41l) TEXT{2651) 2{ QOUT(39M) 4 M=13 424)
WRITE{Ey41) TEXTL275 1) s( WIND M)y M= 1 ,412) |
3 WRITE(6y41) TEXT(2741) ol WINDIM)yM=13,24) |
|
&
|

WRITE(6g4Ll) TEXT(2891) 9l TEPI (M), M=1,12)
WRITE( 6y 4l) TEXTI28,1) ol TEPI {M)y M=13,24) ‘ |
WRITE( 6y 41) TEXT{2GSe1) ¢ TDEL{MI, M= 1,12) |




FILE: WQARM FORTRAN A1 VM/SP HPO REL 4.2 -~ ELETRONORTE

WRITE(€541) TEXT(29:1)f TDELIM)yM=13,24)
WRITE{&941) TEXT(3Cy1) ol TDAM(M) M= 2,13)
WR ITE(£941) TEXT{3C,1),(TDAMIM),M=14,25)
WRITE([£Ly71) {TEXTLS504+1)91=1,8)
11 FORMAT (1H1,65Xs 10HCONTINUE =,15) '
12 FORMAT (1H ,2044) ST
21 FORMAT {1H 484443F8.251842F8.2)
31 FORMAT {1H .8A4,6F8.2)
33 FORMAT {1H +844,6FE.4)
41 FORMAT (1H 2A4,12F8.2)
47 FORMAT {1H sA4,12F8,3)
51 FORMAT (1H ,8444.618)
71 FORMAT (1H ,8A4)
81 FORMAT {1H 3B8BA49F84.24y3FB.b64F Ba 29F846)
82 FORMAT {1H 98A4,F8.4,5F8.2)
£
([ == e o e i i i i e e e (HECKS ON AND CONVERSION CF INPUT DATA =-—-
£
IF {DET1 .i7. 0.013% DETL = DET#0.,001
IF (MMAX .GT« 24) GOTO 9995
IF (FAMRE JiTe 1.0 OR. FOPR LLT. 1.0) GOTD 9996
SA1 SA 1/ 80C
582 SA2/50C
SA3 SA3/2.67
sPi $1/50C
Sp2 SP 2/ S0C
SP3 SP3/2.67
D0 84 J = 153
DD 84 1 = 1,24
QINTJs 1) = QIN(JyI)*86400.
QOUTII 9I) = QOUTI(J 41 )%86400.
84 CONTINUE

oW onow in

£
C--—~ DETERMINATION OF THE NUMBER OF TIMESTEPS IN A TWU YEARS-PERIOD ---
C

NTR = IFIX{MMAX%30.4/DET+2.5)

IF {TEXT{50,7) .EQ. TEST) NTR = MMAX

C ;
(»===- DETERMINATION OF LAYER NUMBERS FOR QUTLETS AND MAXIMAL LEVEL ---
C

IHD1 = IFIX{HOUT1/DEZ+0.5)

IHO2 = IFIX{HOUT2/DEZ+0.5)

IHO3 = IFIX{HOUT2/DEZ+0.5)

IMAX = IFIX{HMAX/DEZ+0.5)

IF (IMAX .GT. 1493 GCTC 9991
C
(-=—=m—mmemm e e —— == DETERMINATION OF THE THERMAL STRUCTURE =-—-
1

D0 83 1 = 1,IMAX

TMAT(1,1) = TMATI(25,1)

83 CONTINLE

MMAX1 = MMAX+1
DO 91 1 = 2,MMAX]1
IH = DEPTHI(I-1)




IEP= HEPI(I-1)
IHY= 1IH =1EP
iE = TEPIH 1-1) |
TH = T8~ TDELLII-1)

|

- ’F ILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 =~ ELETFCUNCORTE
|
i
|

|

| THYPOU{ I=1) = TH \

| DO 90 N = 1, IMAX b

‘ N1 = IMAX-N#1

| Z = NI*DEZ

| IF (Z 6T+ IHY) TMATTI,N1) TE

- IF (Z W E. IHY) TMAT{I.N1) TH |
: IF {7 «GEe IHY «ANDe Z o1T. IHY+DEZ) TMATII,Nl) = 100000.

IF {2 .GT. IH) TMATII.N1) = 0.
90 CONTINUE
91 CONTINUE

o

Ke
C = e i e e DETERMINA TION OF THE GEOMETRY OF THE RESERVOIR =—-
c

| IF {NCOUNT .GT. C) GOTO 250
L ’ AMAX AMA X%100000 0.

. AUL) = AMAX®(1.0~GAMMA )¥%EN
| VO AMA X% {1 .0-GAMMA Ykok{ EN+1.) *HMAX/ (GAMMAR{ EN#1 .0 )
‘ IF {AMIN «LT. 0.C1) GOTO 190

| A(1) = 1000000.%AMIN

‘ 190 VT{1l) = 0.0

‘ N = IMAX+2

00 200 I=2,N
|

l

|

|

nowh

Z = {I-1¥*DEZ

A(I) = AMAX®R{]1.-CAMMA*{].~Z/HMAX)) *%*EN
VTiI) AMAX¥{1 e~ GAMMAR(L o= Z/HMAX)) X (ENE1 . ) XEMAX/
{ CAMMAX{EN+1.3)~VO

VIVl I-1) '

i ’
Vi1-1)
| 200 CONTINUE
| IF (VI1) LT. C.S*¥A({2)40EZ) VA1) = 0.5*A(2)*DEZ
|

C

(~=mmmmm e e em e e e FIRST INITIALISATION, THE FILLING STARTS, T=0 ——-

€ = e e e i e e e e HYDRAULICS ANC WATER QUALITY === |
C

D0 210 I=1sIMAX
QIII) 0.0 ‘ |
QLI
QviLI}
COX{1)
coD1{ 1
coD21{1
. CAM{ 1)
CNILI)
| corP{1)
CPHII)
-~ COEL 1)
S0D{1)
TOR{1)
- PRODII)
1SL1)
IF (I%DEZ .LE. H1) TOD{I) = TODII Y
- IF (I%*DEZ .6T. H1 <AND. I%*DEZ JLE. H2) TOD{I) = TODI2

)
)

oo oocoocooLoO oo
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e FILE: HWQARM FORTRAN Al VM/SP HPQO REL 4.2 ~ ELETRCNORTE
IF {1*DEZ .GT. H2) ToDIIY = TODI3
TGDIO( I) = TODU(Id*(1.-FOD1)
SAS{1) = SAl
SPSt1y = SPl
210 CONTINUE
QV{IMAX+1l) = 0.0
QI{1) = QIN(151)4QIN{2,1)+QIN{3,1)
QD11) = 0.0
IF (IHO3 .LE. 1) Q0f{1) = QOI1)+QOUTI3,1)
IF (IHO2 .LE. 1) QO(1) = QOI1)+Q0UTI{2,1)
IFf {1HO1 oLE. 1) QO(1) = QCL1)+QOUT{1,1}
IF (QI{1) <LT7. QOU1)} GOTO 9992
Qvi2) = QI(1)-Q0{(1)
VS = 0.0
SQI{l1) = C.0
sQoii1) = 0.C
cox{1) = COXI{1)
CoD1{1) = 0.0
C0D2{1) = 0.0
CAM(1) = CAMI(1)
CNIf{1) = CNIIt1)
CoPt1) = COPI(1)
CPH{1) = 0.01
CDE(1) = CDETI( 1)
sopf1) = SODI
PAN = (.0
{
(emmmmmmmmame=~ BEGIN TIME 1S FIXED AT MOMENT FIRST LAYER IS FILLED ==
C
T = Vi1)/7(4QI{1)-Q0( 1) )%30.4)
C
(e s s s st i e i e e e e NUMBE R OF MONTH AND NUMBER (F LAYERS -—-
ks
M = IFIX{T+DET/6C.8+1.0)
IF (M NE. 1) GOTO 9593
F MO = M
; IMAXT =1
z Iovili) = 0
= C
: @ m o e e e e e e o i e i e i i e e o e QUT PUTy PART 1 ==
€
2 QUTH{1) = DEZ
- OUTQP (1) = PRECI1I#A(2)/(30.4%1000.)
s OUTQE(1) = EVAP{1)*A{2)/{3C.4*1000.)
gCi{1) = 0.0
OCO{1) = 0.0
Ocit1) = 0.0
i GC2(1) = 0.0
0Cc3({1) = 0.0
0D1{1) = 0.0
oD211) = 0.0
CD3(1) = 0.0
M{1) = 0.0
OQUTCML{ 1) = COXI(1)
OUTCME(L) = COXIi1)

I




£ ——— e — =
- |FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 -~ ELETRONORTE
| |
- ; QUTCMHIL1) = 0.0
1 OQUTCWMIl) = 0.0
; CUTPAN{L) = 0.0
-~ | OUTDCE(L) = 0.0
' QUTDCTI1) = 0.0
| OUTDCHIL1) = 0.0 :
- | GOTO 280
LE
| (==mm—m—m—mem—————— SECOND INITIALISATION { TD>2 YEARS AFTER FILLING ) --- |
® (e e e e e {YDRAULICS AND WATER QUALITY ——- |
c |
250 DO 260 1=1,IMAX
- ' QI(I) = QUTQIM 25,1 3%8640C. |
QDIIY) = CUTQOI 2541 1%86400. |
: QVII+1) = QUTQVI 2541 )%86400. |
- ' COX{I) = DUTORI2541) ‘
| COD1{I) = GUTOD1{25,1) |
COD2({1) = DUTOD2{25,1) |
~ ‘ CAM{I) = OUTAM{ 25,1)/71000.
! CNI{I) = DUTNI{25,1)/1000. |
COP{1) = QUTOP{25,13/1000. ,
® CPHII) = QUTPHL 25,1) |
CDE({I) = OUTDEI2541) |
SOD(1) = OUTSODI25,1) .
-~ TOD(IY) = QUTTOD(25,1)
260 CONTINUE
QUVIIMAX+#1) = OUTQVI25, IMAX+L)
Lol SQI{l) = sQlii25)
SQO{ 1) = sSQOD(25) |
'y |
- (o e i i o s e e o e it e == mm = mme [T IME AND NUMBER OF MONTH === |
| C ‘
‘ T = 0:0
& | Moo= 1 |
l M3 = M
I0Vi1) = 10Vi25)
- ® C
| Crocmrnt s e e R R R e s MR s S QUTAUT  PART L e
C
e | QUTHI{1) = OUTHI2S) |
, I QUTQPI 1) = CUTQPI(25) ‘
OUTQRE(1) = OUTQEL25
- @® 0Cil) = 0C{25)
. DCOL{1) = OCOL25)
4. 6C1{1) = 0Ci(2%)
- ® | OC2{1) = 0C2{25)
' 0C3{1) = 0C3(25)
b GD1(1) = ODL{25)
® | op2{1) = 0D2(2%) '
. 0D3{1) = 0D3(25)
AM{1) = AM(25)
- GUTCM{ 1) = QUTCML 25)
DUTCMEIL1) = DUTCME(25) ;
DUTCMHIL) = DUTCMHI(25) « :
- QUTCWM{1) = OUTCWMI25) i
. i |




280 0O 290 I=1,
oUTQIL 1, 1)
ouTRNI 1, 1)
ouTevVL 1, 1)
QUTDXI 15 1)
oUTOD1(1,1)
cuUTOD2(1,1)
ouTAM{ 1, 1)
OUTNIL1,1)
ouToP{ 1, 1)
QUTPHL 1, 1)
OUTDEL 1413
ouUTSnDA1, 1)
QUTTOD{1,1)
oUTBOD{1,1)
OUTTONL1,1)
DUTTOP{1,13

290 CONTINUE

IMAX
QI{1)/8640C.
QUII /86400,
QVII1+1)/86400G,
coxtn
cOoD1tl)
cop24(1)

CAM{ T)*1000.
CNIT1)*%1000.
COPI{ 1)*1000.
CPH{ 1)
CDEL 1)

SOD( 1)

ToD{ 1)
guTs®m(25,1)
ODUTTCN{25, 1)
OUTTCP(25,1)

(YU LI IO | R | TR 1A TN T (Y L

FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 - ELETFONORTE
OQUTPANEL) = QUTPANIL25)
QUTDCE{l) = QUTDCE{25)
gUTDCTI1) = DUTDCTL25)
QUTDCH{1) = DUTDCHI25)
1
[ e o e e o o i e s = (GUT PUT PART 2
C

NOUT = 1
| €
|| £ e s i s s o o e b o e e PR ) S R END CF INITIALIZATION
&
C BEGIN OF COMPUTATICNAL LOOPS DURING TIME (T TH#NMM330.4)
C WITH TIMESTEPS RESP. MONTHLY,DET,DETC
c
== mm i e o i e e = = === BEGI N OF MONTHLY-CCMPUTATICNAL LCOP
e e s s s e o e e = OE TERMINE PARAMETERS FCR REAERAT ION
@

295 RKL = CKL*{WIND{M)#%x2)%1,016%*{TEPI(M) -20.0)

IF {RKL LT« CKLMIN) RKL = CKLMI N*1, 0l 6%%( TEPT {M)-20.0)
CSAT = {0.68~0.00086%TEPI(M)) #{ 755, 4~ 0, 03 2% TEPI (M) %32}/
{TEPIIN)#35.)

C
[, e e e e e i e o DE TERMINE TEMPERATURE CEPENDENT RATES —-
{
TAV = TEPI(M)~C.S*TDELIM)
| RODL = RODLIB*{1.045)%%[ TAV-20.)
. ROD2 = ROD28B%{1.045)%*( TAV-20.)
l RDET = RDETB*(1.045)%* TAV-20.)
| RSOD = RSODB%{1.045)%%{ TAV=-20.)
| RNIT = RNITB*{1.072)%% TAV~-20.)
\ RDEB = RDEBB*{1.072)%% TAV~-20.)
| RREF = FREF*RSOD
C
}c------------_—----—-w—a»w—---» DE TERMINE PARAMETERS FCR PRIM.PRCDs ===
| ¢
} RMOR = FMOR*EXP{0L.1*TEPII{M)-3.22)
| RRES = EXP(RCOL*TEPI{M)-RCD2{M )




-

»

~

|
;FILE: WQARM FORTRAN Al VM/SP HPO REL 442 - ELETEKCNORTE

‘ RRESB = EXPIRCO1*20.=RCO2( M})
RPMAX = 0.913%{SVOLIM)*%{-Co 07)) *(1.066**TEPI{M)) + RRES

\ TIOPT = SIOP{MI*EXP{ 0o 064*(TEPI(M) -20.))
| C
JCru~~r~—mw=-~1mr*~~~~—ﬁ*h’~—---- DETERMINE DISPERSIUN CCEFFICIENTS =—-
C TG
. FRIVE = C.0007*{ WIND(M)**].25)

DISPO = 864004 %043 RIVEXHEPI(IM) /6.0

DISPE = DISPO

DISPT = 0.0

DISPH = 0.0

' IF (TOELAM) «LE. 001} GOTO 298

| DENGR = 0.0143%{ TEPI (M3~ 4. C) *TDEL(M) /(2. *HEPI( M))
' RICHT = 0.C00L16%DENGR *{ HE PT (M) /FRIVE) *%2

DISPT = DISPO/{{ 1+3. 333 ICHTI**1.5)

FGRAD = {5.+0.1%HEPIIM}) /HEPIIM)

IF {FGRAD +GTe 1.0) FGRAD = 1.0

RICHE = FRICH*FGRAD*{RICHT/3.)
DISPE = DISPO/1{ 1+3.333%RICHE )**1.5)
‘ DISPH = FDISP*DISPY

i IF {(DISPH .LT. DMIN) DISPH = DMIN
IF (DISPT LLT. DMIN/FDISP) DISPT = DMIN/FDISP
298 IF IDISPE .GT. DMAX) DISPE = DMAX

DISPC(2) = DISPE
| DISPC{2) = DISPT
4 DISPCI1) = DISPH
;C
{ ~~===== CHECK TIMESTEP FOR INNER LOOP FOR PROCESSES AND DISPERSIGN ——-
(= s i s = CORRECT DET2 IF D > (DZ%%2)/({2%DET2) ==
L
| DET2 = DET1
IF (STAB .1T. 1.02) GOTO 3C0
DET2 = DEZ*DEZ/{ 2.3 ISPCi2)*STAR)
If (DET2 .G6T. DET1) DET2 = DET1
, DET4 = 0.2/({RMCR+RRE S)
| IF {DET2 .0T. DET4) DET2 = DET4
- DET5 = 0.5#%DEZ/RS1
{ IF {DET2 .GT. DET5) DET2 = DETS
L ,
[c o mmee e BEGIN OF CUTER LOCP FOR HYDRAULICS WITH TIMESTEP DET —~
¢
300 DO 1000 NT=1,NTR
T = T+#DET/30.4
| DET3 = DETI1
| IMAXTO = IMAXT
£
| { wmmmmemmemm== CALCULATE STORAGE VOLUME AND ADJUST NUMBER OF LAYERS =--
| C
| QP = PRECIMI®ALIMA XT#11/(30, 4%1000.)
: QF = EVAP{MI®A{IMAXT+1)/(30.4%1000.)
~ VS = VS+{QV{IMAXT#+1)+QP=QF )*DET

IOVER = 0

\ IF (VS LT« 0.0) GOTO 392

3 391 IF (VS LT« VIIMAXT#1)) GOTO 400 ¢
{ IMAXT = IMAXT#+1
|




,A

VS = VS VI IMAXT)
| IF {IMAXT JLE. IMAX) GOTQ 39]
IMAXT = IMAX
IDVER = 1000000
60T 351
392 IF IDABSIVS) .LT. W IMAXT)) GOTO 400
VS = VS+V( IMAXT)
IMAXT = IMAXT-1
IF {IMAXT JLE. 1) GOTO 9994 :
60TO 352 oy
400 CONTINUE
c

NULLIFY THE FLOWS FOR THE EMPTY LAYERS ——-
C

IF {IMAXT .GE. 1MA XTO) GOTC 406
IMAXTL = IMAXT+1
DO 405 I=1MAXT1,IMAX
QI{I) = 0,0
Q1) = 0.0
QVII) = 0.0
405 CONT INUE
QVIIMAX+1) = 0,0
40€ CONTINUE

G
C===— CALCULATE INFLOW FOR EVERY LAYER, DEPENDING OF STRATIFICAT ION ===
C'““‘“““—-'*“"““"'“"““”'*"‘"”““*""“‘*“““'-” FOR UNSPECIFIED INFLOW ===
.7

D0 412 I=1,IMAXT

QIt{I) = QIN‘lrgi*ViI’IVT(IMAXT*I)

412 CONTINUE

Cmm—m meesaue——e FOR INFLOW DISTRIBUTED AMONG EPI- ANC HYPOLIMNION ==
C

IHYP = IMAXT*IFIX{ﬁEPIIMliDEZ+0.53
IF {IHYW .LE. 0O) IHYP = 0

IF {IHWY J.LE. 1) GOTOQ 415

IF {IHYP .EQ. IMAXT) GOTO 415

VH = VT{IHYP+1)

IHYP1 = IHYP+1

DO 413 I=1HYP1,IMAXT

QI(I) = QI!II+QIN!21M3*VII)I(VT!IMAXT+1}-VH)
412 CONTINUE

D0 414 I=1,IHYP ;

QILI) = QIUIN+QINI 3,M)*V(T)/VH
414 CONTINUE

GOTO 417
415 DD 416 I=1,IMAXT

A1) = alirt+taIN13,M)+QIN13.Ma1*v113/v7i1qu1+13
416 CONTINUE
417 CONTINUE
X
e e e e e e CALCULATION OF OQUTFLOW FOR EVERY LAYER ===

| Gm==== ACCORDING TO NORMAL DISTRIBUTION AND MAXI MALLY THREE QUTLETS ——-
1C




> o o o
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IF (TDELI{M) .GE. 0.1} GOTO 1400

Wl = 1C.*HMAX
W2 = 1C.*HMAX
W3 = 1C0.*%HMAX
GOTO 1401 :

| 1400 RDGR = 0.0000064%{ 2, O%TEPI (M)-TOEL{M)-8B.0) *TOELIMI/({ IMAXT*DEZ/ 2.1
CHIDTH = 2.4/{SQRTIWIDTHI)

Wl = CWIDTH®(9.8%RDGR) **(~ 0, 25)%(QOUT(1,4M) /86400.) *%0.5

W2 CWIDTH®{ 9. 8%RDGR) *%(~ 0. 25) *(QCUTI 24 M) /864C0.3%%0.5

W3 = CWIDTHE®({9.8%RDGR) *x(~0, 25)%(QOUTI34M) /86400.)#*0.5

I

| 1401 SUM1 = 0.0
SUM2 = 0.0
SUM3 = 0.0
C
(-=mo=mme=~= FRACTION CONTR IBUTED TO OUTFLOW BY EACH LAYER, OUTLET 1 -—-
C

DO 141C I=1,IM2XT
GD1{I) = 0.0
IF (IMAXT J.LT. IHO1)} GOTC 1410
X1 = 100.
IF (Wl «GTe 0.013 X1 = ((I-=IHO1l)*DEZ/W1)¥*%x2
IF (X1 «LE« 60) GD1(I) = EXP{-X1)
SUM1 = SUMI+GDL( 1)
1410 CONTINUE
C
o s e i i S e B 8 S S e o e QAT LET 2 e
C
IHO2A = 1HO2
IF [ IHGZ -GE«+ 0) GOTC 1411
IHO2A = IMAXT+IHC2-1
iF { ITHO2A +LT7s 1) IHOZ2A=1
1411 DO 142C I=1, IMAXT
ED2{1) = 0.0
IF { IMAXT JLT. IHO2A) GOTD 1420
X2 = 100,
IF {W2 «GTe 0.013 X2 = ((I-IHD2A)}*DEZ/ W2 )**2
IF (X2 +LE« 6.0) GD2(I) = EXP{-X2)
SUM2 = SUM2+GD21 13
142C CONTINUE
C
(e e e e e e e e i e e e o e S s s s e mmnmmee YT LET 3 =
C
IHO3A = 1HG3
IF {IHO3 .GE. 0) GOTO 1421
IHB3A = IMAXT+IHC3-1
IF {IHO3A .LT. 13 IHO3A = 1
1421 DO 1430 I=1,IMAXT
GD3{ 1) = 0.0
IF { IMAXT LT, IHO3A) GOTO 1430
X3 = 1(C0.
IF (W3 «GT. 0.01) X3 = {(({I-1HO3A)*DEZ/ W3 )*%2
IF { IHC3 .CGE. 0) GCTO 1429
IF {1 .GE. THO3A) X3 = 0.0
142S CONT INLE :
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SUM3 = SUM3+GD3( 1)
143C CONTINLUE

C

L i i i s e i s v i m imwse v CALCULATION OF DUTFLOW FOR EV ERY LAYER,~-
C~-— OUTFLOW LAYERS 1-2 TO LAYERS 3~1401 TO PREVENT SMALL TIMESTEPS ~——=
C LU BT

DO 144C I=1,IMAXT
IF {SUM1l .GT. 0.00C0O01) QOIT)
IF {SUM3 .6T. 0.COCO001) QO{1)
144C CONTINUE
IF ((15.0%QI{1)+154Q00 1)) .LT. V{1}) GOTC 1445
IF { IMAXT T 1HO1) GOTO 1445
DO 1442 I=3,1H01
QUIIY = QUIIIH{0.SRO( 1) +0.5%Q0{ 2) )/ (IHD1~2)
1442 CONTINUE
QG(1l) = 0.1%Q0(1)
Q012) = 0.5%Q0{2)
1445 CONTINUE
c
(==mmmmmmmmmommmmemmmm e me= CALCULATE VERTICAL FLOW FOR EVERY LAYER —--

G

QDLI)+GDIL 1) *QCUTHL1,M)/SUML
QOAII+GD2( 13 *¥QLUT( 24 ¥)/SUM2
QO{II+GD3L 1) *QCUT (3, M) /SUM3

0oHon

DO 145C I=1eIMAXT
QVII+1) = QI{I-QO{II+QVII)
1450 CONTINLUE

C
C=rmmmsrmmm e CHECK THE TIMESTEP WITH RESPECT TC TOTAL THROUGHFLOW =-~=
(== e i s o e e e e e mem e e e CORRECT DETC IF VII) > CTOT*DETC —-
C

DO 146C I=1y IMAXT
IF (STAB +LT. 1.02) GOTO 1460
DETH = DET1
QTOT = QI(I)+QO( I)+ABS{QVITI )+ ABS{QVII+1))
IF (QTOT «GT« 0.C1) DETH VII)/Z(QTOT*STAB)
IF {DETH .LT. DET3) DET3 = DETH
146C CONTINUE
DETH = DET3

il

é IF {DET2 LT« DET3) DETH = DET2
5 IF {DET1 .LT. DET2) DETH = DET1
: NPT = IFIX{DET/DETH+0.9)
DETC = DET/NPT
X8
C-—-- CORRECTION CONCENTRATIONS FOR CHANGE IN TOT AL NUMEER CF LAYERS ---
C

IF {TEXT{5Cs5) .EQe. HYDRAU) GOTO 860
IF {IMAXT .EQ. IMAXTC) GOTC 512

IF (IMAXT JLE. IMAXTCO) GOTC 3510

b MXTO1l = IMAXTO+1

: DO 500 I=IMXTOl,s IMAXT

COX{1) = COX{IMAXTO)
COD1{I) = C.C
cop2{I) = 0.0

CAMLUI) = CAMI{M}
CNI(I) = CNIIMM)
COPLI} = COPI(M)
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CPHII) = 0.01
CDE(I) = CDETI(M)
SODlI) = s0ODI

50C CONTINUE
oI 512

510 IMAXT1l = IMAXT+1
IMXTOL = IMAXTO+1
DO 511 I=IMAXT1,IMXTOL
COXt1) = C.0
COD2(1) = C.0
CAM(I) = 0.0
CNI(I) = 0.0
CoOP{1) = (.0
CPHL{1) = (.0
CDE{1) = (.0
SOD(1) = (.0

511 CONTINUE
512 CONTINUE

C
Cm——wmmwmemmee - DETERMINE THE LCWER BOUNDARY OF THE EUPHOTIC LAYER ==~
C
IEUT = IMAXT-IFIX{4.C/{BEXT{M)*DELZ)+2.0)
C
(==—=mm—m=—emeee—w= BEGIN OF INNER LOOP FOR PROCESSES AND DISPERS ION ===
o o e s o o s e . o e e s S et i iy e s S e emenme ey WITH TIMESTEP DETC =—-
C
DO 2000 NP=1,NPT
C
(m=mrmme mm o e === COMPUTE NET PRIMARY PROODUCTICN RATE CONSTANT —-—-
c
IMOR = MINO[{IHYP,IEUT)
T122 = TISIM)
DO 845 I=1,IMAXT
IR = IMAXT+1-1
IF {IR +LT. IMOR .OR. COX{IR) .LE. 0.0) GOTC 830
EXT = BEXT(M) # SEXTIM)*{CPH{IR)+FED*CDE(IR))/2.67
7171 = TIZ2
T1Z2 = TIZ1*EXPI{~EXT*DEZ)
AVEF = DLIM)}/{16.*DEZ*EXT) *
1 (EXPL1-TIZ2/TIOPT) - EXP{1~FIZ1/710PTI)
PROD{IR) = AVEF*RPMAX =~ RRES
IF ((SA3%CPHIIR)) .LT. 1.0E~07 .OR.
1 {SP3*CPHI{IR)) .LT. 1.0E=07) GOTO 845
PRODM = (CAM(IR)+CNI(TIR)IZ(SA3#CPH(IR) *DETC)
IF {PROD{IR) .GT< PRODM) PROD(IR) = PRODM
PRODM = COP(LIR)IZUSP3#CPHI{IR) *DETC)
IF {PROD{IR) .GT. PRCOM) PRODUIR) = PRCUDM
GOTO 845
830 PRODIIR) = 0.0
COE{IR) = CDE{IR)} + CPHIIR)
CPH{IR) = 0.0
845 CONTINUE
C 1

(o o mm COMPUTE CONC. INCREMENTS CAUSED BY WATER QUALITY PROCESSES ---
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c
DO 517 I=1,MAXT ' ﬁ
FA = 10
FN = 1.0 ]
FD = D &0 i
S = 1.0
IF (COXUI) JLEe 0.1 «ORe CTAMII) .LT. 0005 FN = 0.0
POD1 = FAROD1*C 0D I 1) V(I )
POD2 = FAXROD2*COD2A 1) #V(] )
PDET = FA*ROETH®CDELI y%V{ 1)
PSOD = RSUD*SDD(I?*iAII*i]-A(Ii)
PNIT = FN¥RN IT#CAM{TI ) %V( )
PDEB = RDEB*CNiIIi*(ﬂ(l*l)ﬁA(Il!
PDEN = FD*SD*iPUDl*PGDZ+PDET)
PPHY = PRODUII*CPHII )*xV( 1)
PMOR = RMOR*CPH{ I)2V(])
PSE1l = RSi*(CGDl!I+1!~CDDl(IJI*&(I+1)
PSE2 = RSl*(CDDZ!I*ll-CDDZ(IJJ*A!I*l)
PSED = RSZ*(CDEfI+1)-CDE(IJ)*A{I*I)
PSAD = FS*RSAQ*{CGP!I+IJ—CCP41}?*AKI+1)
FRACl = 0.0 ]
FRAC2 = 0.0

IF (SAZ*PRODII)*CPHI 1) +LTe 1.06E~-08) GOTO 518
FRAC1 = CAMII!/(SAB*PRUD(I}*CPH(IQ*DETCQ
IF {(FRAC1 .GT. 1.0) FRAC1 = 1.0
FRAC2 = (1.~FRAC1)
518 CONTINUE

BOD2{ IMAXT)
BAM{ IMAXT)

BOX(I) = ~{1-FD)#(PCD1+POD2+4PDET) - PSOD + PPHY - SN:PNIT + '
1 QITIN*COXI{M) 4
BODL(1) = -PGD1 + PSE1 !
BOD2(1) = -POD2 + PSE2 ;
BAMUI) = SA1¥PODL + SA2#P(D2 + SA3%PDET - FRACL*SA3*PPHY - PNIT + .
1 FAMR®SAS(I)*PSOD *{ RSOD+RREF) /RSOD + CI(IIRCAMI (M) |
BNICI) = PNIT - PDEN - PDEB — FRACZ#SA24P PHY < CI(I)*CNITIM) T
BOP(I) = SP1%PODL + SP2¥PD2 + SP3I*PDET - SP32PPHY + PSAD + '
1 FOPR*5PS (1 )*PSOD *( RSOD+RREF) /RSOD + CI(II*COPI (M) |
BPHII) = PPHY - PMOR + QI (I )%0.01 "
BOE{I) = PMOR - PDET + PSED + QI(1) *CDETI (M)
517 CONT INUE

BOX( 1) BOX(1) - RSDD*SOD(1) *A (1) '
BOX{ IMAXT) BOXUIMAXT) + RKL*{CSAT-COX (1 MAXT )) %A {IMAXT +1) |
BOD1(IMAXT) = BODL{IMAXT) - RS1#CODL (I MAXT+1 )% A{ IMAXT+1)

BOD2{IMAXT) - RSI*CODZ(IMAXT+H*MIHAXT{-I}
BAMI IMAXT) + QP%CamMp .

‘ BNI(1) BNI(1) ~ RDEB*CNI(1)*A{1) ﬂ
*. BNI{IMAXT) BNILIMAXT) + QP*CNIP L
BOPL IMAXT) BOPL IMAXT) - RSADXCOP{IMAXT+1)#A{INAXT+1) + QP*COPP |

L T T T T T

BDEL IMAXT) - RSZHACDEAIMAXTHL J*A{ IMAXT+1)

w BDE( IMAXT)
w

TTTTTTTTTT CALC. SEDIMENT OXYGEN DEMAND, STOGH. COEF. FOR N AND P «—m i
. 00 854 I=1,IMAXT

e Ralel
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S0 Do = S0D{I)
1 SoD(1I) = SUDAI) + {- (RSOD+RREF)*S50D(1) +

L 1 RS1#{COD1{I )+COD241 1) + RS2*COE{II)*DETC
, IF {SOD{1) .LE. C.0) GOTO 854
| SAS{I) = (SAS(II*SCDO + {~FAMR*{ RSOD+RREF) *SAS{1)*SCLO +
| 1 R S1%{ SA 1%*COD1(I )+ SA2%COD2(1)) + .
| 1 RS2*SA3XCDELI))*DETC) /SOOI
L FS = 1.0
| IF {COX({I) oLTe 0ol +ANDs CNI{I) oLT. 0.1} FS = 0.0

SPS(I) = (SPS(1)#S(DC + {(~FOPR*{ RSOD+RREF) *SPS{I1)*SCLO +
| 1 £ S1%{ SP 1*CODL{I )+ SP2%COD2 (1)) +

1 B S2HSP3FCDELI) + FSHRSADXCOP(I))*DETCI/SCLL D

854 CONTINLE

| Cmmmm COMPUTE COEFEICIENTS FOR MASS TRANSPORT AND CCNC. INCREMENTS ==~
e e e e e i e i e THE INTERMEDTATE LAYERS —-=

; IF {IMAXT .LEe 2) GOTO 570
| d=1
' IF {IHYP JLE. 0) 4 = 2
| IMAXT2 = IMAXT=1
' DO 560 1=2,IMAXTZ
| IF {1 <EQ. IHYP 4OR. 1 .EQ. IHYP+1} J
! IF (1 .GT. IHYP+1) 4 = 2
BL = DISPCLJI*AL 1) /DEZ
| B2 = -DISPCiJ)*A(1)/DEZ-QDLI)
IF {1 +EQ. IHYP-1 .OR. I -EQ. I4YPY} J
| IF {1 «GT. IHYP) J = 2
B2 = BZ-DISPCI{J)*A{I+1)/DEZ
‘ B3 = DISPC{J)*Al I+1) /DEL
1F (QVII) -LT. 0.0) GOTO 520
' 81 31+QVII)
GOTD 520
520 B2 = Bz+QVil)
| B30 IF (QVI(I#1) .LT. G.0) GOTO 540
. B2 = BZ2-QVII+1)
GOTC 550
540 B3 = B>=QV{I+1)
| 550 CONTINUE
| BROX{ 1)
8oD1LI)
. 800241}
. BAM( 1)
| BNIC(T)
BOP(I)
l BPH(I)
‘ BDE( 1)
560 CONTINUE

1]
L

i
{98 ]

o (o= 1l N

BOX{I) # B1*COX{I-1) + B82*%COX{1} + B3%COX{ I+1)
OD1{1) + Bl ODUI-1) + 82%CODL (1) + B3#CCO1{1+1)
BOD241) + B1*COD2(1-1) + B2*COD2(1) + g3%CCD2{1+1)
BaM{ 1} B1*CAMII~-1) + B2*CAMLI) B3*CAM{ I+1)
BNI(I) B1#CNI{I-1) B2#CNI{I} + B3*CNI{1+1)
BoP( I 81*COPLI-1) 82%COP{I) + B83*COP(I+1)
BPH(I) B1*CPHLI~-1) B2%CPH{I) + B3*CPH(I+1)
BDE(I) R1*CDE(I-1) B2%CDE(I) + B3%CDE{I+1)

TR TN (T I 1
o+ 4+ #
+ o

+

¥
-——————— RS Ll LU
C

570 CONTINUE
DISPC (2 )%A( IMAXT)/DEZ ‘
*CISPC(2)*&!1MAXTJ/DEZ-QO(IHAXT’-QV(IM%XT+1’

B2

|
|
] Bl
|
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IF {QVAIIMAXT) .LT. 0.0) GOTO 590
Bl = B1+QV(IMAXT)
GOTO 600

590 B2 = BZ2#QVIIMAXT)

60C CONTINUE
BOX{ IMAXT)
BODI(IMAXT)
BOD2{ IMAXT)

BOX{ IMAXT) + BLI*COX(IMAXT-11"% B2%COX{ IMAXT)
BODI{IMAXT) + B1l*COD1(IMAXT~1) + B2*COD1 {IMAXT)
BOD2{IMAXTY + B1*COD2{IMAXT~1) + B2*COCZ2{IMAXT)

BAM({ IMAXT) = BAM[IMAXT) + BLACAM{IMAXT—=1) + B2*CANM( IMAXT)
BNI{ IMAXT) = BNI{IMAXT) + BL#CNI{IMAXT-1) + B2*CNI{IMAXT)
BOP(IMAXT) = BOP{ IMAXT) + BL*COP{IMAXT~1) # B2*COP(IMAXT)
BPH{ IMAXT) = BPH{ IMAXT) # B1*CPH{IMAXT=1) + B2%CPHK{ IMAXT)
BDE( IMAXT) = BDE( IMAXT) # B1*CDE(IMAXT-1) + B2%CDE(IMAXT)
C
(e e e s o i e e s s e e s e e THE LOWER LAYER ==
c
d=1 _
IF (IHYP LE. 0) J = 2
B2 = ~DISPCIJ)*Ad2)/DEZ-Q0M1)
B3 = DISPCUJ)*A{ 2) DEZ
IF (QV(2) «LT. 0.0) GOTO 630
B2 = Bz-QV(2)
GOTO 640
630 B3 = BZ=QVizZ}
€40 CONTINUE
BOX(1) = BOX{1) + B2%COX{1) + B3%COX(2)
BOD1(1) = BODL(1) + B24CCOD1(1) + B3*CODL(2)
BOD2(1) = BOD2(1) + B2#COD2(1) + B3%COD2{2)
BAM{1) = BAM({1) ¢ B2#*CAM(1) + B3%CAM(2)
BNI{1) = BNI{1) # B2¥CNI(1) + B3%CNI(2)
BOP{1) = BOP(1) + B2%COPI1) + B3%COP{2)
BPH{1) = BPH{1) #+ B2%CPHI1) + B3%CPH(2)
BDE{1) = BDE(1) + B2%CDE{1) + B3%CDE(2)
GOTD 800
c
{ = i e i e e [N CASE OF ONLY CNE LAYER =--
¢
700 CONTINUE
B2 = ~QU{1)-QVi2)
BOX(1) = BOX{1) + B2%COX(1)
BOD1(1) = BODL{l) + B2*#COD1(1)
80D2{1) = BOD2{1) + B2+C0OD2(1)
BAM{1) = BAM{1) + B2%CAM{1)
BNI{1) = BNI(1) + B2%CNI(1)
BOP{1) = BOP{1) + B2%COP(1)
BPH(1) = BPH{1) + B2%CPH{1)
BDE(1) = BDE{1) * B2%CDE(1)
C
§mmm e i i e s s s s i e = CALCULATION OF NEW CONCENTRATIONS =—-
Coom—me oo e e e = CORREC TICN OF NEGATIVE NITRATE CCNCENTRATICNS ==-
C

80C CONTINUE

DO 810 I=1,IMAXT
COX{I) # BOX4II*DETC/V(I)
COD1(I ) + BODLAII*DETC/VILY

coxtI
copit1)d

non




r
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CoD2(I1) = CoD211) + BOD2(I¥*DETC/VII)

. CAM(I) = CAMII) + BAMI{II*DETC/V{I)

i CNICI) = CNILI) + BNI{II*DETC/VII)

i COP(LI) = COPLI) +# BCP{IIXDETC/VII)
CPH{I) = CPH{1}) # BPHI{II*DETC/VII)
CDE({I) = CDE{1) # BDEIII*DETC/V{I)

IF {CNI{1I) .GT« CoC) GOTO 810

5 COX{I) = COX{I) + CNIII)/SD
: CNILI) = 0.0
| 810 CONTINUE
| 2000 CONTINLUE

0

(G e e i i e i e . e e s i i e e i e e = END OF INNER LCOP ——-
| C--— CALC. GRADUAL INCORP. PHYTOMASS IN WATER AND REMAIN. PHYTOMASS ---
| L

DO 850 I=1,IMAXT

IF {(TODL 1) «LE« C.0) GOTOU 851

AV = {MI+1)-ALI)}I/VIIMAXT) -
IF { IMAXTO .GE. IMAXT) GOTO 852

IF (IS11) .EQs. 1) GOGTO 853

COD1{I) = COD1{I) #+ FODL*TOD(I)*AV
TOD{I) = 7TOD{iI)*{ 1.~-FOD1)
IS(1) = 1

853 CONTINUE
DHVEG = HVEG-{ IMAXT+1-1)¥DEZ
IF (DHVEG +.Ee 040) DHVEG = DEZ
MIL = IMAXT+1-1
IF {1 JLE. IMAXTG) NIL =1
COD2TIMAXT ) COD2(IMAXTY + NIL*=(DEZ/DHVEG)I*TOCT1I)*AV
T0DI1) TOD{ 1) - NIL*{DEZ/DHVEG) *TCD (1)
852 CONTINUE
\ IF {TDR{I) «LT. TLAG .0OR. TOD{I) .LE. 0.0} GUTC 851
‘ COD2(IMAXT) = COD2LIMAXTY + RVEG*{1.-{IMAXT+1-I}*DEZ/HVEG)*

won

| 1 TODIO( I)SDET#A Y
| 10D 1) = TODL 1) - RVEG*{1l.-(IMAXT+1-1)%0E2Z/HVEG)*
| 1 TODIOL 1)4DET

851 CONTINUE
| IF {(TOD{1I) .LE. 0.C)} TOD{I} = 0.0
\ TOR{I) = TORLI) + DET
\ 850 CONTINUE
\
|

e e e == END OF OUTER LOCP FCR HYDRAULICS =---
cmmmmmm e e == JUMP CUT OF LOOP, WHEN END COF MCNTH IS REACKED ---

YOO

86C M = IFIXIT#DET/6C.8+1.0)
IF {M GT. MD) GOTO 899
| 100C CONTINUE
| €
|

| [m=em——m e ——————— e CALCULATION VOLUME FRACTION ANAERQBIC WATER =-—-
{5

89<¢ VAN = C.
DO 855 I=14IMAXT
858 CONTINUE
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PAN = VAN/VT{IMAXT#1)

c
e e e e e e e e e mm PREPARE QUT PUT -
[ e e e s e e e {YORAULICS AND WATER QUALITY ~—w
c -

IF (TEXT{5047) .EQ. TEST) M = NOUT#+1 T
D0 900 I=1,IMAX

OUTQTIM, 1) QII 3/186400.%1000.1

OUTQOIMs 1) RQUAT NI/ (86400.%1000.)

OUTQVIMs 1) QVII+131/(86400.%1000.)

OQUTOX( My T) coxe1)
OUTODIMM,I) CoD1t(I)
OuUTOD21M, 1) cop2(1)

CAMI I}*1000.0
CNI{I)*100C. 0
COP{I)#1000.0

OUTAM{M, 1)
CUTNI(M, 1)
OUTCPIM, 1)

L I O | O I | O T A 1

OQUTP H{ M, 1) CPHL 1)
OUTDE(M, I) CDEL 1)
OUTSODIM, 1) sOpt 1)
OUTTODIM, 1) TORL I
GUTBODIM, 1) CPH{ I) *{ 1-EXP{-5.%RRESB} } +
1 COE( I)*{ 1-EXPI-5.%RDETB) ) +
1 CODL{I)*(1-E XP{~5., ¥R0OD1B)}) +
1 COD2(1)*{1-EXP{~5., *R0D281})
OUTTONIM,I) = (CAM{I) + CNI{1) + (CPHU{I)+CDLE(IN)*SA3 +
1 : CODI{I)*SA]1 + COD2{I)*%5A2) *1 000.
QUTTOP{M,1) = (COP{I) + ACPHII)+CDEII))1%SP3 +
1 COD1I4II*SP1 + COD2{1)*SPp2) %1 000.
S00 CONTINUE
C
e e s s v o o e ek e SPELT AL BUTPUTs AVERAGE CCNCENT RATIENS -
C
M = C.0
CME = C.0
CMH = 0.0

SUMDX = 0.0

00 901 I=1,IMAXT

SUMOX = SUMDX+COX{ I)%Vv{I)

CM = (CM*{I-1)+COXID3/1
S01 CONTINUE

CWM = SUMOX/VTUIMAXT+1)

00 902 I=1,1IHYP

CMH = (CMH*(I-1)+COXUIN/I
S02 CONTINUE

IHYP1 = IHYP+1

N=1
DO 903 I=IHYPl,IMAXT
N = N+1

CME = (CMEX*IN-1)+COX{I)) /N
S02 CONTINUE

OUTH{M) = IMAXT*DEZ

IDVIM) = IDVER

CUTQP (M) QP /1 86400.%1000. )

OUTQEIM) QE/L €6400.*1000. )

CUTCMIM) CH

nou

-




|FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 - ELETRCNORTE |
|

| DUTCMEIM) = CME |
OUTCMHIMY = CMH
QUTCHMIM) = CWM ‘
CUTPAN{M) = PAN
| OUTDCEIM) = DISPCI 2) |
| OUTDCTIM) = DISPCI 3}
| OUTDCHIM) = DISPC 1) |
| C
| oo e in e e = QUTPUT OF OXYGEN CONC. AT SELECTED CEPTH LEVELS -—— |
C i
i IF (JSTART .EQ. C) GOTO 999 |
' D0 910 I=14NLEV |
! IDEP = IFIX{ODEP{I)/DEZ+0C.0L)
| OXYDEP(Ms1) = 0.C |
IF {IDEP .GE. IMAXT) GOTD 910 |
| OXYDEP{M,1) = OUTOX( M, IMAXT-IDEP)
| S10 CONTINUE
| S99 CONTINUE
C
(o o o s s i e e e e e mte A YE RAGE CONCENTRATICNS IN DUTFLOW === '
C
| SQIIM) = 0.0
SQO{M) = 0.0
J SUMC = 0.0
SUMC1 = 0.0
SUMC2 = 040
SUMC3 = 040
SUMC4 = 0.0
COUTL = 0.0
' COUT2 = 0.0
, COUT3 = 0.0 |
. DO 907 I=1l,IMAX
. SQI{M) = SQIIM)I+QIfI)
! SQUIM) = SQUIMI+QOLI) ;
, SUMC = COX{II*QO(I )+ SUMC |
- SUMC1 = CODMII)*QOC( I)+5UMCL |
SUMC2 = COD2( 1)*QO( 1)+SUMC2 '
| SUMC3 = (CPHIT)4CDELIY) *QO(1)+SUMC3 |
| SUMC4 = CAMIII®QO{I)+SUMC4

IF (QDUT{1,M-10 LT« 0.0001) GOTO 908 |
COUTL = COX(I)*GDI(1)/SUMI+CDUTL
| %08 IF (QDUT(24M-1) .LT. 0.0001) GOTO 909
| COUT2 = COX{TI)*GD2(1)/5UM2+COUT2 ,
| %09 IF {QDUT{3,M-1) .LT. 0.0001) GOTO 907 |
' COUT3 = COX{IDI®GD3{ 1)/SUM3+COUT3

| 507 CONTINUE
| IF (SQC(M) .LT. C.C01) GOTC 906
GCOIM) = SUMC/SQOL M)
OD1(M) = SUMC1/SQ0{M)
OD2(M) = SUMC2/5Q0{M)
OD3{M) = SUMC3/5Q0(M)
MIM) = SUMC4/SQD(M)
$06 OCL{M) = COUT1
0c2(M) = COUT2
DC3(M) = COUT3 |
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e
Cro==remmermenmnreem~ CORREC TION OXYGEN CONC. FOR REARATION SPILLWAY —--
15
IF (COUT1 L7« =10} COUTL
IF {COUT2 .LT. -1.0) COUT2
IF (COUT3 LT. =1.06} COUT3
CREDS = (.0
IF {REAR ,GT. 0.S) CREDS = 0.0
IF {SQCIM} .LT. C.COC1l) GQOTD 904
CSPIL = COoUT2
IF (CSPIL L7« 0.,03 CSPIL = 0.0
couT2 CSPIL+REAR® CSAT-C SPIL)
CSATP CSAT*{ 1+DEPTHR/20. )
CGAS1 240.*GASYVP /100,
CGAS CGASI*{COUT2+CGA ST }/(CSATP+CGAST)
courT2 CGAS*C SA TP /CGA SI+CREDS
acimy (COUTLI*QOUTI 14 M=-1)+COUT2 %QOUTI(2sM=1) +CCUT3XQLUT(34M=1) )/
1 SQU(M)
S04 CONTINUE
SQI{M)
SQO(M)
SQ I12(M ) -
SQ02({M)

-1.0
“1e0
_1- 0 by i v

howon

LA T T T T 1}

SQI(M}/ 86400,
SQUIM )/ E640C.
SQI(MI/1C0C.
SQUI{M) /1C0C.

i

"

[ €
!C ------------------------------------ S e o -~ END CF MONTHLY LOOP ==
[C
' IF (M .GT. MMAX} GOTC 3000
NOUT = NOUT+1
MO = M
GOTD 265
300C CONTINUE
7
I o o s - e e e e s s e e i s s e e i o WRTTE CUTPUT ON UNIT 6 ===
C
MMAX]1 = MMAX+]
IDATE = 100*%JSTART+MSTART-1
DO 1100 I=1sMMAX1
IM{I) = IDATE#+I-1

|
5 IF (1IM{I)-100%JSTART) .GE. 133 IMII) = IM{1)+88
; IF ({IM{I)-100%JSTART) .GE. 113) IM{I) = IM{I)#88
1100 CONTINUE
C
(e e e e e et e e e e e e e e (XY GEN CONC ENTRAT IONS ~ ==
C
WR ITE( €5 44)
44 FORMAT (/7391HL1,* OXYGEN CONCENTRATION {G/M3) o

i GOXe TMONTH ====D>1,/)
WRITE{ €9 19) ({IMI I)4I=1,MMAXL)
1S FORMAT {(&H £ 929154 7)
DO 114C N=1y IMAX
1 = IMAX-N+1
Z = I%0EZ
WRITE(€525) ZodOULTOXIMI)eN=1,MIAX]L)
25 FORMAT T 1H 9F5ul226F 5.1) :
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1140 CONTINUE
C
(mmm == e e e e m e em e e == === BIOLOGICAL OXYGEN DEMAND ~--
c :

WRITE( &y 1900)
1500 FORMAT (//31H1," BIOLOGICAL OXY3ZEN DEMAND 5220 (G C2/M3)1,

1 S8Xy "MONTH ====>1%,7)

WRITE(£519) (IM{ 1) I=1sMMAXL)

DO 1910 N=1, IMAX

I = IMAX-N+1

7 = I*DEZ

HR ITE(€923) Zo{OUTBODI My 1) sM=1 4MMAX1)
| 191C CONTINUE

|
i
|
|
|
|
|
|
|

c
€
(G e b i s S b e s i SLOH OXVGEN DEMAND =
c
| WRITE( 691500)

1500 FORMAT (//91H1,7 SLOW CXYGEN DEMAND (G 02/ M3) "y

‘ 1 60Xy TMONTH ====21,/)
\ WRITE(€919) (IM{1),I=1,MMAX]1)
DO 1510 N=1,IMAX
1 IMAX-~N+1
\ 7 I*LEZ
‘ WRITEQ €9 23) Zo(OUTCDI{ My 1) oM=1 4MMAX])
1510 CONTINUE

o

| € e e e e e e e FAST CXYGEN DEMAND =—-
c
| WRITE{ €5 1520

1520 FORMAT (//41HLe* FAST OXYGEN DEMAND (G 02/ M3) =y

1 60Xy TMONTH ====D>1,/)
WRITE( 6y 19) (IM{I),I=1,MMAXL)
DO 1530 N=1sIMAX
‘ 1 IMAX=N+1
- i I%DEZ

WR ITELl €4 23) ZL{0UTOD 20 Mg 1) oM=1 sMMAXL )
1530 CONTIMUE

n o

c
AR e S et o Redes PINTORRANET 08 . BIONASS ~-=
c
| WRITE(&s1720)

1720 FORMAT (//s1Hl,' PHYTOPLANKTON BIOMASS (G C2/7M3) iy

1 60Xy "MONTH =—===D21,/)

WRITE(€919) (IMIT)I=1,MMAXL)

DO 1730 N=1, IMAX

I = IMAX~N+1

i = I%DEZ

WRITEL €5 23) Zy{OUTPHIMI ) gM=1,MMAX1)
173C CONTINUE

e e e e e e e = OE TRITUS OXY GEN DEMAND ==

YOO

WRITEL €9 1740) .
1740 FORMAT (//4.1H1,* DETRITUS CXYGEN DEMAND (G G2/7¥3) 'y




~
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1 60Xy "MONTH ====D21,/)

WRITE{ €y 19) (IMII)sI=1,MMAXL)

DO 1750 N=1,yIMAX

1 IMAX=N+1

z I*LEZ -
WRITEQ €y 23) Z,(DUTDEIMSI )y M=1,MIAX]) TR
1750 CONTINLUE

W

c
o v e s i i it e e e e v e e eme SE]) JMENT CRGANIC MATTER —---
c
IF (LOC .EQ. 0) GOTO 1135
WRITE(&, 1600)
1600 FORMAT (//s1Hle" SEDIMENT CRGANIC MATTER (G C2/M2) 'y

1 60Xy TMONTH  ====21,/)
WRITE{€y19) {IMLT)I=1,MMAXL)
00 161C N=1, IMAX
I = IMAX-N#1
I = 1*DEZ :
WRITE(£91555) Z,{0UTSODI My I} oM=1 4MMAX1)
161 C CONTINUE

C
 mmmmmmm o e e i e o e mw e mmmm = PHYTOMASS IN STORE —--
C
 WRITE(&,1620)
162C FORMAT (//+1H1,* PHYTOMASS IN STORE (G 02/ M2) ",

1 60Xy TMOUNTH =~===D>1,/)

WRITE(€919) (IMII)41=1sMMAXL)

DO 1630 N=1, IMAX

I = IMAX-N+1

1= ¥I¥DELZ

WRITEL 691555} Z4{0OUTTODL My I} oM=1 4MMAXL)
1630 CONTINUE

C
£ o o i i e i i e i T e o S i i i e i . AMMONI UM CCNCENT RATICON ===
C
If {LOG .EQe. 1) GOTO 1135
WRITE{ &y 1540)
1540 FORMAT (//»1Hls* AMMONIUM CONCENTRATION (MG N/ M3) Vs

i 60Xy T"MONTH ====D>%,/)
WRITE(€919) (IML1),1=1,MMAX])
DO 155C N=1, IMAX
I = IMAX~N+1
Z = I*CEZ
WR ITE{ €9 15585) Z,(OUTAMIM I} yM=1, MMAX])
1555 FORMAT {1H ,F5.1,26F5.0)
1550 CONTINUE

C
C o e cnre o o s e e v s e e i o wem mmmem e N [TRATE CONCENTRATION ~==
C
WR ITE{ &4 1560)
1560 FORMAT (//791H1," NITRATE CONCENTRATION (MG N/M3) '

1 60Xy "MONTH ====>1,/)
WRITE(€919) (IMII),41=1,MMAXL)
D0 1570 N=1,4 IMAX
I = IMAX-N+1




!FILE: WRQARM FORTRAN Al VM/SP HPD REL 4.2 — ELETFCNORTE |

L = I*#DEZ
WRITE(&91555) Z4{0UTNI(M I )oM=1,M4AX]1)
1570 CONTINUE

|
|

g !

e oo e e i s s e s e e i mn e = TOTAL NI TRGG EN CONCENT RATION ===

i I 45

WRITE{ €y 1920)
1520 FORMAT (//91H1.' TOTAL NITROGEN CONCENTRATION (MG N/ M3)*,

i 59Xy *"MONTH ====D314/)
i WRITE(&919) (IM{I),I=1,MMAX]L)

DO 1930 N=1,s IMAX

I = IMAX-N+1

L = I*DEZ

WRITEl€91555) Z,{0UTTONI My 1) oM=1 yMMAXL)
1830 CONTINUE

(e e e e e e e DI SSOLVED PHOS PHORUS CCNCENTRATION ---

WRITE(E,1580)
1580 FORMAT (//91H1l,* DISS. PHOSPHORUS CONCENTRATICN (MG P/ M3,
' 1 58Ky MONTH ———=D21,4/1
| WRITE(6y19) {IMII)I=1,MMAXL)
' DO 1590 N=1, IMAX |
I = IMAX=N#+1
Z = I=QEZ
WR ITE( €5 1555) Zo{0UTOP (M 4T )4M=1,MMAX])
1590 CONT INUE

m o i e e e e e e = TOTAL PHCS PHORUS CONCENTRATION ===

(g RaE g

WRITEL £&91940) -
1940 FORMAT (//91H1l,* TOTAL PHOSPHORUS CONCENTRATION (MG B/ M3)9, ‘
i 58Xy TMONTH ====>%,/)
WRITE(E919) (IMLI) =1 ,MMAXL)
DO 1950 N=1,s IMAX |
I IMAX=N +1 |
7 = I*DEZ |
WRITE(691555) Zo{OUTTOPL My 1) gM=1 4MMAXL ) .
‘ 1650 CONTINUE : '
C
e e e e e e e e e e e e e e e T EMPERATURES == ‘

G

IF (LDOG +EQ. 2) GOTO 1135 ,
WR ITE{ &9 46) : |
46 FORMAT (//41Hls' TEMPERATURES (0C) ', |

i 1 60Xy "MONTH  ====>1,/)
WRITE(6y19) (IM{I)4I=1,MMAXL) |
I D0 1141 N=1,IMAX |
, I = IMAX~N+1 :
' 7 = I*0EZ |
; WR ITE( £925) Zod TMATI M,1) oM=1 4MMA X1) |
| 1141 CONTINUE |
| €
| ommm e e o e i i i e s i e ot i e e = [NFLOHS == J

C |
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IF (LDG EQs 3) GOTO 1135
WRITE( €y 18)
18 FORMAT (//91Hl," HORIZONTAL INFLOWS (M3/S) /1000 ',
1 GOXe "MONTH ===—=D21,/)
WRITE(E519) (IM(I)4I=1,MMAXL)
DO 111¢ N=1,IMAX Hrre
i IMAX-N+1
7 I*DEZ
WR ITET €922) Zo({OUTQIAMSI ) oM=1 ¢MMAXL)
: 22 FORMAT (1H sF5.1926F5.2)
1110 CONT INUE

o

i

(e e o i i o e i s e s e e e e QUT FLOWS ===

c
WR ITEl &y 42)
42 FORMAT {(//s1Hls' HORIZONTAL CUTFLOWS (M3/53/1000 ',
1 60Xy "MONTH ====>14/)
WRITE(E919) (IMITID,1=1,MMAXL)
B0 112C N=1, IMAX
1 IMAX-N+1
- I*CEZ
WR ITE{ €5 23) Zoy{OUTQDIM4I),NM=14MAX])
23 FORMAT (1H 4F541426F 5.2)
112C¢ CONT INUE
C

€ e o e e e e e e i e 5 v e ERTICAL FLOWS -~

C

on

WR ITE( &y 43)
43 FORMAT (//41H1ls" VERTICAL FLOWS (M3/5)/1000 *»
1 60Xy "MONTH ====D1"4/)
WRITEL{ &, 19) (IMLI)I=1,MMAXL)
DO 113C N=1,IMAX
I = IMAX~N+1
I = I*QDEL
WR ITE{ €9 24) Z9(0OUTQVIM I ) 9N=1,MMAX1)
24 FORMAT {1H sF5.14926F5.2)
1130 CONTINUE
C

i e o i e o i i i e i i . 2 i s e e e e G EOMETRICS =

C
IF {LOCG <EQ. 4) GOTO 1135
WRITE( €&y 591}
55 FORMAT {1H1l, /s % VOLUMETRIC DISTRIBUTION PER LAYER')
WRITE(€919) (IM{T)1=1,MMAXL)
WRITE(&s 52) DEPTHO o DEPTH( M) yM=1 s MMAX)
WR ITE( €,62)
62 FORMAT (//s " LAYER 'y ' VOL. LAYER VOL. ACC. UPTO LAYER .
1 YAREA "9/)
DO 1142 N=1,IMAX
I = IMAX-N+1
Z = I*DEZ
WRITE(Ey63) Zo VI I)4VTII+1) sALT+1)
63 FORMAT (1XsF 519 3X9E12+595X9E124595X4E12.5)
1143 CONTINLUE
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e i e i e e e e SUMMARY OUTPUTy AVERAGES =~

WRITE[ &9 45)
FORMAT {(///41H1,* SUMMARY CF RESERVOIR SIMULATICN "y
60Xy ITMONTH === >1,/)
WR ITE( €9 19) (IM{1)41=1,MMAXL)
WRITE(€5449) (I10VIMIyM=1y MMAX])
FORMAT (///+1H s 5HSPILL, 2615) a
WRITE{ €y 52) DEPTHO {1 DEPTHI M) 4M=1 sMMAX)
FORMAT (/91H 25HPROF 426F5.1)
WRITEL €9 53) HEPIC, (HEPIIM) 4M=1 yMMAX)
FORMAT [ 1H 35HEP1 y 26F5.11)
WRITE( €954 ) HHYPCO(HHYPOL M) 4M=1 yMMAX)
FORMAT ([ 1Hy SHHYPO »26F5.1)
WRITE(E;55) TEPIC,(TEPIIM) oM=1 MMAX)
FORMAT 11H SHTEPI ,26F5.1)
WEITELl €4 56) THYPCO o THYPDO{ M) oM=1 4MMAX)
FORMAT (1H +B5HTHYPC,26F5.1)
WRITE{€927) 1SQI2( M) 4M=1 ,MMAXL)
FORMAT (/91He SHQIN s 2bFES L1
WRITElI&y26) (0UTQPIM ) oM=1, MMAX1])
FORMAT (1H ,5HQPR 9 26F5.0)
WRITE({£928) {OUTQEIM) oM=1,MMAX1)
FORMAT {1H ,5HQEV 426F5.0)
WRITEl6929) (SQ021IM) 4M=1 MMLX1)
FORMAT (1H ,5HQDUT ,26F5.1)
WRITEL{€52132) {OUTCHMIM) 4M=1 4MMAXL )
FORMAT (/9 1H 3 5HCWM 226F5.1)
WRITEL€92133) 1OUTCMIM) 4 M=1, MMAX]1)
FORMAT (1H 5 5HCHM 1 26F5.1)
WRITEL&52134) {OUTCMEL M) sM=1 s MMA X1 3
FORMAT {1H ,5HCME 9 26F5.1)
WRITEL €42135) (OUTCMHIM) M=1 4MMA X1 )
FORMAT (1H »5HCMH y 26F5.1)
WRITE{€652131) {OUTPANIM) ¢M=1 4MMAXL)
FORMAT {1H s5HPAN 2 20F5.2)
WRITE(6932) {0OCIM) sM=1MMAXL)
FORMAT { /s iH oS5HOXY +26F5.1)
WRITE(£s2136) {0C0IM )4 M=1 4 MMAX1)
FORMAT (1H s35HOXY(O 526F5.1)
WRITE(E92137) (OC1LIM)eM=1,MMAX]1)
FORMAT {1H »5HOXY1 5 26F5.1)
WRITE(652138) (0C2{M)aM=1,MMAX1]1)
FORMAT { 1H »5HOXY2 426F5.11)
WRITE{6,2139) (DC3IM)aM=14MMAX])
FORMAT {1H »5HOXY3 426F5.1)
WRITE{Ey132) (DUTDCE{M)s M=1, MMAX1)
FORMAT (/91H o5HDCE 426F5.2)
WRITEL €y 134) {OUTDCTIM) s M=1y MMAX1)
FORMAT {1H 45HDCT 426F5.3)
WRITElE3133) {OUTDCH({M), M=1, MMAX 1)
FORMAT (1H 45HDCE y 26F5.2)
HEPIO HEP I{ 24)
HHYPOD HHYPDI{ 24)
TEPIO TEPI(24)

W un




|II
A - ||
= FILE: WQARM FORTRAN AL VM/SP HPO REL 4.2 ~ ELETRONORTE
> THYPDO = THYPGL24)
c
5 e e e e e e e e e — CALL SUBROUTINE RIVER IF DESIRED ---
c
TDAM (1 )=TDAM{ 2)
. IFITEXT(504+3).EQ.RIV) CALL RIVER (TDAM,GC,dbl,cuz,cas.Aﬁ,Rcola, ,
1 ROD2ByRDETBy RNITBy SN sSAL S A2 45 A3 ,FAN, I
1 MMAX $SQD o1 M) H
C
E L e e e e e e e e e e e e e S ING CUTCM ===
c L
_ IFITEXT(5093).EQ.RIV2) CALL RIVER {TDAMyOUTCMyCO1,0D2, 003, AM, 1
1 ROD1B sROD2B 4RDETBJRNITB 9SNy SA1s SA24SA3, -
1 FANSMMA Xy SQO,IM) |
C |
s (e e e e e e e e e e e s s e e e e emimes JSING OUT CMH == h
C
IFITEXT(509330.EQ.RIV3) CALL RIVER {TDAM,OUTCMH 4001 4GD2 003 ,AM, |
i 1 ROD1B yROD2ByRDETBRNITBySNySA1,SA2, 543, !
1 FANSMMA Xy SQ04IM) "
|
2 € oo e e e e e e e i o= WRITE OUTPUT CN UNIT IFILE =-—- |
C |II
B IF {JSTART .LE. 0) GOTO 1201 L
DU 1200 M=1,MMAX1 '
WRITECIFILE,79) IMIM)4OUTHIM) 4 SQTIM) 9SQO(M) 4 CDIIM) 40024 M)y CO3IM), 4
i 1 AMIM) 3 DUTC WMAM) s DUTCMI M) ,0CO (M), 0C (M), |
1 {GxYDEP1M:J}vJ-1cNLEVJ ]
79 FORMAT (144F 5419 2F TaCy4F 5.2,14F6.2 )
1200 CONT INUE ]
- 1201 CONTINUE
C
" Cmmmmemm DECIDE TO DO ANOTHER TWO YEARS DR ANOTHER RESERVCIR OR STOP =--
C
L IF {TEXT(5041) .EQ. GO ) GOTO 2 -
: IF {TEXT{50,1) +EQ. RUN) GOTO 1
s 5 GOTO 9999 -8
3 c &
g Lo e e e e e e o e e e e e e i we. WRITE ERROR CODE =——
- ’ c
o $696 NERROR = NERROR+1 3
£ S$95 NERROR = NERROR+1 &
A $S94 NERROR = NERROR+1 4
s 5993 NERROR = NERROR#+1 e
E $592 NERROR = NERROR+1
g $691 NERROR = NERROR+1 B
3 WR ITE( 69 99) NERROR ‘
F 9% FORMAT {20H NUMBER OF ERROR = ,I5)
5 c 1
G e e e e e e e e e s i e e e END OF PROGRAM ~- A
G k
€$9S CONTINUE £
STOP
END
c :
b
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)
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FILE: WQARM FORTRAN A1 WM/SP HPO REL 4.2 — ELETRONORTE

(% ok skskoke sk sk ok ook e ksl el ok ol sk sk sfesle ool sl sl sl ek sede ek e el i o o e ek ksl skl sk sfedle ok R Rk ok

C
C WO-ARM DDWNSTREAM:
C A MODEL FOR CALCULATION OF THE OXYGEN BUDGET OF THE RIVER
C DOWNSTREAM OF 2 RESERVOIR ({MAN-MADE LAKE)y AN CPTICNAL RCUTINE
C by it
(e sfe e seoke sleste oot o e e st st okl sfedle sk o ik ook kel ol sk ok ol sl sk sl ok ok ok ok ok skl ok kel ok ok ok ok Rk
C
SUBROUTINE RIVER { TDAM,COX,CC0D1,COD2+CDETsCAMy RCOL E9ROD2E,RDET By
1 RNITBg SN 9SAL 5SA2 9SA3 oFAN JMMAX L1 51 M)
G
oo o i s o o e e o e S S e s vt s il e s nns.  (VECARKGRATIOKE oot
(o e e i . e  wn wm v v e e e WATER QUAL ITY ===
C
DIMENS ICN COX{2519COD1125),C0D2125)2CDETI25) yCEOD{25),CAN(25),
1 COX0(1192542)sCOD1I011142542) oCOD20111+25+2),
1 CDETO( 1192592) oCAMO(11 92542) sCBOD0IL14+25,423,TOAMI25)
C

i

€ e e e e e e mee e HY DR AULTCS AND GECMETRY

DIMENSION QIi25) ,QID11152539QIT{11 425) oVELO{11 2534DEPT{11,25)
1 RCHKML 119:AVIL11) oBVI11) s AHL11) sBHI 1L JoFLCW{11,425),
1 DISTI(11)

-

(G e e e e s o e o e e mm e e A UXTLTARY PARAMET ERS ——-

DIMENSION TEXTU(S5C,8) 2ICPDI11),10PT{11) ,I0PVI11),y1M(25)},

1 TIME(11+25)
C
) i S i g READ INPUT DATA FOR GEOMETRYs INFLOW ANLC WATER QUALITY ——-
~
READI5410) (TEXT{13I)91=1+8) sNREACH DAMKM, DELKN, IFTLE
K= 4
DO 101 N=1sNREACH
READ(5920) {TEXTIK9I)2I=148) sRCAKMIN) s AVIND) 9BV IN) 5 AHIN)y BHIND,
i IOPDINY LICPTIN) ,ITPVIN)
K= K+1
READIS 303 TEXTI K1) s (QIDINsI) oI= 2,139
READ{5,30) TEXT{IK+191)s(QIDINsI) 9I=14,25)
QIDINg 1) = QIDIN,2)
K = K+&
100 IF (IOPTIN) LEQ. 0) GOTO 101
READ(5530) TEXTIKs1)s(QITINsI)yl= 2,13)
READ(S5430) TEXTIK+1y1) Il QI TINSI) ,1=14,25)
QITINs 1) = QITIN.2)
K = K+2g
101 CONT INUE
READI{S5940) ({TEXTI5Cs1391=198)COXI ¢CDETI LCAMIHLOGC
10 FORMAT (884,31552F5.0,15)
2C FORMAT ([BA4:5F5.(4215)
30 FORMAT (A4412F&.01)
4C FORMAT (8L 443F5.0415)
C
([ o o i e e . St S, 0 s ) o amn pmy me e e = WRITE INPUT DATA ===




Rz alafriilids

SO

YM /5P HPO REL 4.2 ~ ELET RONORTE

FILE: WQARM FOR TRAN Al

|C
1 = IFILE
IF 1{IF -£Q< 03 IF = 6
WR ITEL{ IFs9) :
WRITE(IF,11) 115x141,13,1=1,83,uREACH,DaMK~,35¢xM,:FILE
K = 4
DO 105 N=1,NREACH
WR ITE(LIF,21) !TEXT(K.I),I=1,SI,RCHKM(N),AV!N),EV(N).AH(N],BH(N)'
1 IOPDAN )5 IOPTIND, IOPVIN)
K = K+1
iIf (I0PD(N) .EQ. 0) GOTO 104
WR ITEL IF,31) TEXTOKa134(QIDIN,IY 1= 2413}
WR ITE( 1F431) TEXTUK+191) o { QIDINs 1) 91 =14425)
K = K+2
104 IF (IDPTN) <EQ. 03 GOTO 105
WRITE(TFs31) TEXTUKs1),{QITINsI) »I= 2413)
WRITE( IF431) TEXTL K+ 1910 9001 TUNsI) 91=14425)
K = K+2
105 CONTINUE
WRITE( IF441) (TEXT(SO,I)11=1c83,CQx1,CDETIgCAMI;LCG
\ G FORMAT (77174 1H1, 20H) CWNS TREA M=RI VER o /7))
11 FORMAT {1H 58A4s 1842F8.2,18)
51 FORMAT (1H »B8A4sFB8.244F8.3,318)
31 FORMAT (1H sA4s12FE.2)
41 FORMAT (1H ¢8A4,3F8.2,18)
C
€ wcmmmmmmm e e —mmm == BEGIN CF COMPUTATIONAL LCOPS FCR EACH MONTH ==
€ mmmmmmmmmmmmmm—m—=== 10CP L=1 FOR THE "END OF THE MCNTH® SITUATION —--
| € <= mmmm mmmm == LOOP L=2 FOR THE ®“BEGINNING OF THE MCNTH"™ SITUATION ——-
| C
r \ DO 3006 L=142
' MMAX2 = MMAX+2-L
| 00 2000 J=1gMMAX2
. M=Jd- 1+L
C
‘c-----—----—-——---------—---—---—----—-—-- SATURATICN CONCENTRATION —=
C
‘ CSAT = :n.ssvc.oooé*TDAM{M:)*:755.4mo.oaz*TDAM;M1*$zJ/
| 1 { TOAMIM)+35.)
& ‘C
lc—»--~-----w-—-—-—---—-———~—-----»—-x e e = DEGRADAT ION RATES ===
C
ROD1L = RODLB*( 1 +045) %% TDAM(M)-20.) /86400,
ROD2 = ROD2B*{1.045) %% TDAM{M)-20.)/86400.
RDET = RDETB*( 1045 )%% TDAMIM)-20.) /86400
e RNIT = ENITR#({1.072 )%%{ TDAM(M)~20.) /86400
C
: C mmm mmmm mm m e —m mmmem— == TOTAL I NFLOW AND AVERAGE CONCo FOR REACH 1 ==
- c--—~a-—«=ﬂ«n»~~«wruem-m=~=~Mf-w--wn--mn-n—n-—~—-¢-n NO TRIBUTARIES =——=
C
CoXe = 0.0
® CODIR = 0.0
C0D2R = 0.0
- CDETR = 0.0
® , CAMR = 0.0




. - ——— |
& FILE: WQARM FORTRAN Al WVM/SP HPO REL 4.2 — ELETRONORTE
& IfF {I0PT{1) .EQ. 1) GOTO 180
QIR = QI(M)
IF {(QIR E. 0.1) GOTO 180
" COXR = COX(J)
CODIR = CODL{J)}
COD2R = COD2{J)
& CDETR = CDET{J)
CAMR = CAM{J)
GOTD 165
& C
[mmmmem—— - e e e e e = TRIBUTARIES AT BEGINNING OF REACH =—-
C
& 180 QIR = QI{MI+QITI 1+ M)
IF {QIR .LE. 0.1) GOTOD 195
COXR = (COX{JII*QI(MI+COXT*QITIL 4MI) /QIR
CODIR = CODI(JI*QIIM)/QIR
CODB2R = COD2(J¥*CQI{M)/QIR
CDETR = {CDETLJI2QIIMISCDETI *QIT{1 ,M)) /QIR
L CAMR = (CAMU{JI*QI(MI+CAMI #QITIL ,M))/QIR
C
(e e e e . s s s e e e e 0 e T e o v e e = DETERMINE BOD -
-~ C
195 CBOD(J ) = COETRY*[I-EXP{-5.*RDETB)) + CODIR*{1-EXF{~5.%ROC1E)) +
: 1 COD2R%®(1-E XP(~ 5. *R0D28))
(g C
[ o e e e e BREGIN OF COMPUTATIONAL LOGP FCR EACH REACH ---
- o o s e v e e INTTIALI SATION AND CHECK CISCHARGES ==
C
DO 100C N=1,NREACH
) QIRT = 0.0
-~ VELR = 0.0
DEPR = 0.0
SUMD = 0.0
- T= 0.0
IF (QIR +LE. 0Oel) GOTO 410
C
- (==m=mem e mcme e m————— TOTAL INFLOW AND CONC. FOR THE CTHER REACHES -—--
o= o e o e e s s i . i o o . e . s v e o s o N TR IBUT ARIES ==
_ C
~ IF IN +EQ. 1) GOTO 205
IF {IOPTIN) <EQ. 13 GOTO 201
QIR = FLOWIN=~1,M}
- COXR = COXOIN=13M,i}
CODIR = CODIUOIN-19Ms1)
COD2R = COD20({N-1,M,L)
& CDETR = CDETOIN~ 1,M,L1)
CAMR = CAMOIN~19MsL)
GOTO 2C5
& C
Commm o e e e et e v e v e TRIBUTARIES AT BEGINNING OF REACH ===
C
& 201 QIR = FLOWIN=1,M)+QI T{N,M
COXR = (CGXG{N—19H,L)*FLﬂh(N-I'M)+CuXI*Oi?lN ﬂ?)fGIR
CODIR = CODIOIN~1,MyL)#F LOWIN-14M) /QIR
[y COD2R = COD20IN-1,My LIFFLOWIN-1,4M) /QIR




FILE: WQARM FUR TRAN Al VM/SP HPO REL 4.2 = ELETECNORTE
| COETR = (CDETOIN-1sMsLI*FLOWIN=1 sM)+COETI* QIT{Ns M) 3/ QIR
| CAMR = (CAMO(N=19MyL) % LOW(N=14 M) +CAMI%*QI T(N,N) 3/ QIR
205 CONT INUE
| QIRT = QIR
C -
[ el e s s i s mw b as ke A e NURBER DPWSECHENTS 1IN REACH
c
NS = TFIX{RCHKM{N) /DELKM#0.1)
| IF (NS .LT. 1) GOTO 410
¢
| € cmmmmmmsmemmmemecem= TRIBUTARIES OR RUN~-OFF DIVIDED AMONG S EGMENTS
Ic
! bQ = 040
- IF (I0PDIN) +EQe 1) DQ = QID(N,M)}/FLOATINS)
| QIRT1 = QIR
lc
| e mmmcsn e nsas BEGIN OF COMPUTATIONAL LOCP ECR EACH SEGMENT
6 i i e e e i s o e DETERMINE TOTAL INFLOMW
C
' DO 400 K=14NS
; QIRT = QIRT14DQ
c
i s ol i e e i i i BETERMINE. $LOM VELOCITY ANT DEPTH
!c---awnr*-mwwurw«r---»--cmue-ﬂnu*vn FUNCTION OF DISCHARGE { IOFV=0)
C
! IF (IOPVIN) <EQ. 1) 60TO 208
| VEL = AVIN)*QIRT#**BVIN)
| DEP = AHIN J%*QIRTH¥BH(N)
' GOTOD 2¢9
c
€ m e e e e e e FUNCTION OF GECMETRY {10PV=1)
c
208 WID = AVIN J*QIRT#*#BV(N)
DEP = AHIN)*QIRT*%8H{N)
VEL = QIRT/(DEP*%ID)
c
Cmmmmmmm e e memm= REAERATION RATE, TIMESTEP, TIME AND SUM-DEPTH
c
" 209 RK2 = 2.86/86400«%(VEL#0. 5) /{1DZ P*#1.5) %1, 0L6#4(TDAM(M)=20.0)
DET = DELKM/VEL*1000.
T = T+4DET
| SUMD = SUMD + DEP
c
€ i e e e e mn CONCo INCREMENTS BY REAERATION AND DEGRADAT ION
c
EA & 130
FO = 1.0
COXB = COXR
IF {COMR .GT. 0.03 GOTO 220
FA = EAN
F0 = 0.0
COXB = 0.0
220 PREA = RK2*{CSAT-COXB)#DET

POD1

! FA*¥ROD1%C 0D IR #DET
i POD2

FA*RUD2#*C CO ZR #DET

itouonon

-y =




B ———

‘ )

LY,

1)

Y

Y

OO0

FILE: WQARHM FORTRAN Al VMJSP HPOD REL

POET
PN 1T

FA*RDET*CCETR*DET
FO*RNIT*C AMR*DE T

n

C

C,.ﬁ., e o S P S O P S VN ————

C

CO Xk (COXR*QIRT1+COXI*DQ) /QIRT +
1 PDET = SN®PNIT

COD1R CODIR*QIRT1/QIRT PCD1
COD2R COD2R*QIRT1/QIRT - PLD2
CDETR (COETR*Q IRTL+CDETI#0Q) /QIRT
CAMR {CAMR®=QIRTI+CAMI*DQ) /QIRT +
1 SA3¥PDET = PNIT

QIRT1 = QIRT

w0 n

C

C_.-.-_..< . S I e S T - - 5 s R AR ——

C

400 CONT INUE
t
e e e R T B s
C
RCHKMIN)*1000./17
SUMD/FLCATINS)

VELR
DEPR

OO

410 CBODR
i COD2R*{1=E XP{- 5,%R0028B))
L

[ o e i it s e i o e e e e e e

15

COXD(NsMsL) = COXR

IF (M .EQ. 1) GOTO 420
CODIOU NgeM,yL) CCD 1R
COD20{NsMyL) CCD 2R
CDETO{NyM,L) CDETR
CAMOIN ¢M 4L ) CAMR
CBODOINsMy L) C BODR

CO XR 0.0
CODLIR OaC
COD2R Ua 0
COETR 0«0
CAME 0aC
IF {{ WNE.
FLOW(N M) =
VELOD(NsM) = VELR
TIME(NM) = 1000C.

IF {VELR .GT. G.0001)
DEPT{NM]) = DEPR

. LT‘
420

oo ou

T T 1 |

1) GOTO 1000
QIRT

TIME (NsM)

END

A T .t W T S e W e 45 e O R M Pt ]

1000 CONTINUE
2000 CONTINUE
3C00 CONTINUE

FLOW VELDCITY AND

A 1 AT S W AT S SR S eSS e W Eme ATHGHE A A H U SSENT SESEE ST M e T e e M SmEE e .

STORAGE

0. 0013

ELETRCNORTE

402 ==

CONCENTRATIGNS IN OUTFLOW, =-—-

PREA = PLCD1 - POL2 -

PDET
SAL*POD1 + SA2%PCD2 +

END CF SEGMENT LOOP =--

CEPTH FOR REACH ==

DETERMINE BOD —-

= COETR*{1-EXP(-5.*%RDETB)) + CODLIR*[1-EXF{~5.%ROC1E)) +

DF RESULTS IN OQUTRUT =-—-

COXCUNsgMyL) = COXCINyMy 1)

= RCHKMIN) /(VELR*B6.4)

OF LOGPS FOR REACH AND MONTH ===




: @

FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 ~ ELETRONORTE

c
€ e o o s e i s e e e CALCULATE DISTANCE FOR OUTRUT —-
C
NR = NREACH+1
DIST{1) = DAMKM :
DO 500 I=2,NR b
DIST(I) = DIST(I-1)+RCHKM(I-1)
500 CONT INUE

C
L e e o e s e e e = WRITING QUTPUT ON FILE IFILE---
Cmmm e e e~ OXYGEN CONCENTRAT ION (L=1) ---
g

MMAX1 = MMAX+1
WRITE(IFs51) (DISTI{I)eI=14NR)
51 FORMAT (///7+1H15SXs5H KM 41 1F 6. O)
WRITE(IF,61)
61 FORMAT {10H COX (END)4/+10H TIME./)
DC 610 M=1,MMAX]1
WRITE(IF,52) IMIM)LCUXIM) o (ICOXOINgMyl) oN=1 4NREACH)
610 CONTINUE
52 FORMAT (5X91595X911F €.1)
C
C == e o s e e e i e s e e mme e (JXYGEN CONC ENTRAT ION {L=2)} -——-
G
WRITE(LIF,51) (DISTII)eI=1,4NR)
WRITEL IF,69)
65 FORMAT (12H COX (BEGINJ)s /s 10H TIME. /)
D 690 M=2,MMAX1
WRITE{IF,52) IMIM)COXIM=-1 ), {COXO{NgMs2) sN=1 sNREACH)
€90 CONT INUE
£
(= e e i e e e e e s e e e e men e 3 TOLOGICAL CXYGEN DEMAND =—-
&
WRITEU{IF,51) (DIST(ID)9I=1,4NR)
WRITE(IF,67)
67 FORMAT (5H BOD ¢/, 10H TIME, /)
DO 670 M=1,MMA X1
WRITE(L IF!SZ’ IM(”} SCBDD{ P’“ ’(CBODO( Ng le’ |N=1 1NREACH)
670 CONTINUE :
C
C = mmm i o o e e i e o o i e i o i e e e e mm e = OD1 CONCENTRAT ION ===
C
IF {L0G «LTs 13 GOTD 999
WRITE(IFs51) ADISTLI}oI=1,MR)
WRITE{ IF,62)
62 FORMAT (5H COD1y /4 10H TIME, /)
DO 620 M=1,MMA X1
WRITE(IFs52) IM{M),CCD1(M) 4{CODLO(NyMye1) oN=1 yNREACH)
€20 CONTINUE
&
e e e e e e e S e S e e i e i e s s e e (R EONC T RSSO
i
WRITE(IFs51) {DISTII)sI=14NR)
WRITE(IF,632)
632 FORMAT (5H CC0D2s/7+10H TIME, /)

el o il




FILE: WQARM FORTRAN Al VM/SP HPO REL 4.2 — ELETERCNORTE

DO 630 M=1MMAX1
WRITELIFs52) IMIM)L,COD2(M) 4(COD2CINyMy1) yN=1 ,NREACH)
€30 CONT INUE

c
L e e o i e s e e e DETRITUS CONC ENTRAT ION ==
C s

WRITE(IFy51) (DISTII)sI=1,MR)
WRITELIF,79)
7S FORMAT {5H CDET,/, 10H TIME, /)
DU 615 M=1,MMAX]
WRITE(1F,52) IM{M)4,CDETIM) o{ CDETO(NyMs1) sN=14NREACH)
615 CONTINUE
¢
(= e e e e e e e e e e e e o AMMONTIUM CONCENTRAT ION

C

WRITE{IF451) (DISTIIVNLI=15NR)

WRITE( IF,80)
8C FORMAT {5H CAM,/,10H TIME. /)

DO 616 M=]1,MMAX]1

NRITE{ IF,SE) IMHH,C,-&M('M;(CAMDIN,M,U 1N=l 1NQEﬂCH)
61¢ CONTINUE
58 FORMAT (5X31535X4s11F 6a2)

e L ORISR —————— I (o of [ 1 - o1 X gp—

IF (LOG LT. 2) GOTO S99
WRITETIF,51) (DIST{I)I=14NR)
WRITEL IF,64)
64 FORMAT (5H FLOWs /4 10H TIMEs /)
DO 640 M=1,MMA X1
WRITE(IF,53) IMIM)QIIM) y{lFLOWINSgM) gN=1,NREACH)
&40 CONT INUE
53 FORMAT (5X31555X911F 6.0)
C
[ oo omom o e e e i e s e e e e mene e e e ] OV ELCGITY
L

1
1

WRITE(IFs51) IDIST(I)eI=14NR)
WR ITEL IF465)
65 FORMAT (5H VELO4 /79 10H TIME, /)
D0 650 M=1,MMA X1
WRITE{IFs54) IMIM)»(VELO(N M3 sN=1sNRFACH)
€50 CONTINUE
54 FORMAT (5XsI15911 Xy 10F6.2)
£

£ e e e e e e e e e e o e R ETENTION T IME

c

|
i
1

WRITE{IF,51) (DIST{I)yeI=1yNR)
WRITE(IF,68)
68 FORMAT (&6H RTIME 5/ 41CH TIME »/)
D0 680 M=1ysMMAX]L
WRITE(IFy54) IMIM) ol TIME (NsM) gN=1,NREACH)
€680 CONTINUE

o s e i o i e s e g e EPT H e e

(& Nl )
¢
!
1
]
1
1
i
|
|
b
L
1
1
|
4
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