FILE: WQARMEX FORTRAN Al WM/SP HPO REL 4.2 ~ ELETRCNORTE

DATA SET WQARME X AT LEVEL 001 AS OF 23/02/87
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WQ-ARM (VERSICN 2)
WATER QUALITY - ANALYSIS FOR RESERVOIR MANAGEF?NT“

A MODEL FOR SIMULATION OF THE OXYGEN-4 ORGANIC MATTER-,
NUTRIENT~ AND SULFUR BUDGETS AND THE PRIMARY PRCDUCTION
IN RESERVOIRS {MAN-MADE LAKES)
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DEVELCPED BY: JaGeCa SMI TS - WQ-ARM
INITIATED BY: Jefe VAN PAGEE - ODXY
DELFT HYDRAULICS,
PeOs BOX 177, 2600M4 DELFT,
THE NETHERLANDS.
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UNITS FOR INPUT/OUTPUT:

5 = INPUT OF PARAMETERS AND FORCING FUNCT IONS
& - OUTPUT OF INPUTy ERROR MESSAGES,
OUTPUT OF HYDROLOGYy WATER QUALITY,
TEMPERATURE 4 GEOMETRY AND SUMMARY
IFILE - DUTPUT OF HYDROLOGY AND WATER QUALITY
FOR PLOTTING
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€ e e e e = DECLARATIONS ——-
e e e e e e e e e e e e e = WATER QUALITY ---
c

DIMENSION COX(150),COD1(150),COD2({150) ,CAM{150),CNI(150),
COP{150),CPHI15C) yCDE(150), TODU150) oSCDILSC ),
CSUCL50),CSTL150) yCMT{150),

SASU150). SPSI150) yS55(150),
0CL25),0C0125),CC1125),0C2(25),0C3(25),
OD1{25),0D2125) s0D31(25) y0D4 (25) ,SI1{25),AM1(25),
COXI{24)9CDETI(24) 9yCAMI (24) yCNI 1424 ),COFP1424),CSUTL24)

L R Sl ey e

¢
€ = e e e e e e e GEOMETRY AND HYDRCOLCGY =--
7

DIMENS ION A(150)4VI15C) 3VI{150) 4DEPTH(24) »

| QIT15C)Q01150) ,QVI150) yPRECI24),EVLP(24),

1 QIN(3+24) yQ0UT(3524)4,6GD1(150) s6C2(150)4CG03(150),
1 SQI(25) 4SQUI25) 45012(25),5Q021{25)

REAL*8 VS

A e e e e e THERMAL ST RUCTURE ==

DIMENS ION HEPI(24)sHHYPOU 2413 TEPI124) yTHYPOI(24) yTDELL24),




L )l

FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 ~ ELETRCNORTE

1 TDAM( 2513
¢
[ mmm i e e e me e PHY TOPLANKTON PARAMET ERS ——~
c
DIMENSION RCO2(24),SVOL(24) y SEXT(24) 4 S10P (24)
C R Y
Cmmm e e e e e e e e e e e e = FORCING FUNCTICNS ——-
¥
DIMENSION DISPCI33sWIND{24) 4TIS{24)4DLI24),PRCDIL50),BEXT(24)
C
( = e o o o o s e e i s o e e e AUXIL TARY PARAMETERS =-~-
C v
DIMENSION IM{25),10V{25)sTEX(80) s TEXT(60,10)4CDEP{12)+15(150),
1 BOX{150)9B0D1(150),B80D2(150)4BAMIL50)4BNI(150),
1 BOP {15029 BPHI 150) 4BDE (1500 4 BSUI150) 4BSI(150),
1 BMT{150), TODI 01 150) 4TDR{150)
c
e 2 11 VR B
c
DIMENS ION OUTQI(25,150) ,0UTQO{25,150) 40UTQVI25,1500,
1 OUTOX{25,150) yOUTAM{25,150) 40UTNI125,150),
1 CUTOP{25,150) yOUTPH(25,150) sOUTDE(25,150) 4
1 OUTSUL255150) s0UTSI{25,150) sOUTMT{25,1501) 4
1 DUTSODL 2591 50) , 0UTODL (25,1500 40UTCDB2(25 41501,
1 OUTBODI 2591500, CUTTON{25,4150) 4OUTTGP{25,150),
1 OUTTODIL 25,1500
1 OUTHI 255 0UTQPI 25) y OUTQEL25), CUTCMI25) s CUTCME (25)
1 OUTCMHL 25) ,BUTC WM{25) sOUTPANI 25 ) y OUTDCE (25) 4 OUTCCHI 25),
1 OUTDC T{ 25) y TMAT (25,15 0) »OXYDEP{25,10)
C
C = e e e e o e | NTRODUC TION OF KEYWORDS FCR PRGGRAM CONTROL —---
C
DATA HYDRAU /4HHYDR/
DATA TEST  /4HTESTV/
DATA RN /4HNER /
DATA R IV /4HR IVE/
DATA RIVZ /J4HRZ /
DATA RIV3  /4HR3 /
DATA GO /4HGD 7
DATA DEPTHO,HEPIGC,HAYPUO,TEPIO,THYPOO /5%0 ./
C
€ o o e o e e e me e == START OF A NEW RUN FOR ANCTHER RESERVOIR —--
C
1 NERROR = 0
NCOUNT = 0
GOTO 3
C
(=== =mmm e mm e mmmm e == START OF A NEW 2 YEARS-PERIOD -—-
c
2 NCOUNT = NCOUNT+1
3 CONTINUE
c
[ = o o i e i e e e e e e e e e READING OF INPUT DATA =--=
C £

READ(5510) (TEX{I)eI= 1,20)




WQARME X

READ(54510)
READ{5,10)
READ(5,450)
KREAD{5,30)
READ{5,20)
READ(5430)
READ(5430)
READ{5430)
READIS5,30)
READ(5,30)
READI{5:30)
READ(5,30)
READ15,430)
READ(5,30)
READ(5430)
READ(5+30)
READ{5450)
READI5,40)
READI5,40)
READ({5540)
READ{5,40)
READ{5440)
READI5440)
READ{5440)
READ(5440)
READ{ 5,40)
READI[5,40)
READI5,40)
READI5440)
READ{5,40)
READ(54+40)
READ{5440)
READIS,40)
READ{54+40)
READ{5,40)
READ{5,40)
READ{5440)
READ{5540)
READI5,40)
READ{5440)
READI{S5440)
READ15,40)
READ(5,40)
READ(5,40)
KREAD(5,40)
READ(5,40)
READIS5,40)
READ(5440)
READ{5,40)
READ{5,40)
READI5,40)
READ{ 5440}
READ{54+40)
READI5,40)
READI(5,40)

FOR TRAN

Al VM/SP HPO REL 4.2 -~ ELETRONGRTE

(TEX({I),1=21,4%0)

(TEX{I) o1=41,60)

[TEX{ 1) 91=61468),1IN

{ TEXTH 1:1?{I=1v83sAWAX,HMAX,GAMNﬁ,EN:ANIN
(TEXT! 2,1),I=1,8),ST&B,DEZ'DEfﬂMﬂhX,DETl
(TEXT{34,I’,I=198),T3011:H1;TUD!Z}HE!TGDI3
(TEXTL 351} 41=1,8) 1RVEG:TLAG,HVEG;FCBlpFAN' FREF
{ TE XT{ 411}!I=1y8),5301,RSODB-RQDIB,RCDZB,RSlrRMDXB
(TEXT(BI,IJ,I=1;8)'CKLiCKLMINQREﬂR;GASVP:CEPTHR
{ TEXTL 5,1).1=1 oa)9HDUTI,HGUTZ!HUUTB!WI CTH

{ TEXTH 6;!]'I=1n8)10MQXgDMIN,FDISP’FRICH
iIEXT(BZ!I’{I=158}'SQ175P133A21592950C3RSﬁD
(TEXT{33QI’:i=1,8)0553,5933SD;SNvRNITE'RDEBB

{ TEXTYE 7113,1’1QSJ,RCGlsFMDR'FEﬂ,RDETEQRSE
lTEXTlBS:I),IzlgBQrCQMPgCNIP,CDPP,F#MR,FGPR,RSREB
(TEXT(44QI,r1=1r8),5511552!55315R19531CSIC
(TEXT( 8’1}’I=118,'JST&RT'MSTART’NLEV1IFILE'LCG
TEXTH Sal )} LODEPL J) 33=1 4NLEV)
YEXT‘1011}9‘COX1(H}1Q=1!123
TEXT{lO:ll,lCGXI[M!,M=l3,24)

TEXTL 1291 )9{CDETI (M), M=1,12)

TEXT{12313!{59571(”’1M=13!24’
TEXTilafl3’(CAMIfH}vM=1'l2)
TEKT{13,13v‘CﬁHI‘M’sH=13y243
TEXTI14113:(ﬂNII‘M)1M31912’
TEXT(lQ!l),‘CNII(M,vM=l3324)
TEXTU 1551 3o ICCP T M) oM=1 ,12)
TEXTU1541),{COPILI M) yM=13,24)
TEXTU1141)45(C SUTLM) gM=1 212)
TEXT{ 11 51 },(C SUTII M) oM=13,24)
TEXTL 41 91 ¥4 (PRECI M) 4M= 1,12)
TEXT(41113"PREC(M,'M=139243
TEXTE 1691 )9 (EVAPI M) oM= 1,12)
TEXT{ 1691 ) o (LEVAPL M) yM=13,24)
TEXTO 1791 ) (SVOLI M) oM= 1,12)
TEXI{I711]$‘SVUL(H3!“=13:243
TEXT{ 3641 ) (SIOPI M) 4M= 1,12)
TEXT{ 3651 )2{SI0OPIM) 4M=13,24)
TEXTUZT 91 ) s {SEXTIM) 4M= 1,12)
TEXT(3791’v‘SEXT‘M,!M=13!243
TEXTE 38451 )s{RCO2IM) oM= 1,12)
TEX?‘EE,I);{RCDZ(”],M=13,24’
TEXT(BQQI’:{DLiM’,M“ 1512)
TEXT(33,13,1DLI M) yM=13,24)
TEXTLI4041)9{TISIM) 9y M= 1,12)
TEXTUA0 41 )9 {TISIMI ¢ M=13,24)
TEXTU 4241 )4 IBEXTI M) M= 1,12)
TEXTL 4241 )9 A{BEXTI M) yM=13,24)
TEXTL 1891 39{QINCL oMIy M= 1,12
TEXT‘13913!(@1N(19M)1M=13,243
TEXTE 1991 )5 {QINI2 oM) 5 M= 1,12)
TEXT(lgfljslgiNIZsM]c“=l3,24§
TEXT[20;13’1QIN‘3:MJ!ﬂ=1!12,
TEXT[20,1):(91N‘3yﬁ39ﬁ=131243
TEXT{ 21 91 )4 (DEPTHIM) y M=1,12)




[ ‘77—————

FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRONORTE I

READ{5940) TEXT{ 2141 14(DEPTHIM), M=13,24) u
READ{5940) TEXT{ 22,1 )y {HEPI{ M) yM= 1,12) |
READ{5940) TEXT{ 2241 )y (HEPI{ M) yM=13,24) |
READ{5,40) TEXTI 23,1 1y {HHYPDIM),M=1,12)
READE5440) TEXT{ 2341 )9 IHHYPO(M) 4 M=13 ,24) :
READI5,40) TEXT{ 249115 (QOUTI 1o M) oM= 1,121 ..,
READT5940) TEXT( 244105 (QOUTI14M sM=13,24)
READ(5940) TEXT{25+1019(Q0UT(2,M yM= 1,12)
READIS940) TEXTI 2551 ),{QCUTI 24M) sM=13,24)
READI5440) TEXT{ 269115 (QOUTI34M) yM= 1,12) |
READI5240) TEXTL 2641 ) {QUUTI3,4M) 4M=13,24) ‘
READIS940) TEXT{ 2741 Jo {WINDI M) yM= 1,12) |
READ(5,40) TEXT{ 279132 {WINDI M) yM4=13,24) ;
READ{5+40) TEXT{ 2841 )2 {TEPI( M) 4M=1,12) |
READU5,40) TEXTL 28451 35 (TEPI{ M) yM=13,24) |
READ(5440) TEXT{ 2991 ) ITDELIM) yM= 1,12) |
READ(5440) TEXT{ 2941 )4 (TDELIM) 4M=13,24) |
READ(5940) TEXT{ 3041 )5 ({TDAM{ M) 4M= 2,13) |
READ{5940) TEXT{2041)s{TDAMN M) yM=14,25) |
READI{5970) (TEXT{50:11 s1=1,8) J
10 FORMAT (20A%) |
20 FORMAT (8A493F 7.0, 1742F7.0) |
30 FORMAT (BA4,6F7.0)
40 FORMAT (A4912F€.0C)
50 FORMAT (8A4,617)
70 FORMAT (8A4) ‘
C
C=——=—==oe-u CHECK ON AND CORRECTION OF THE INFLOW AND MIXING DEPTH =--
C
IF (1IN -EQ. 1) GOTO 87
DO 86 M=1,MMAX
QIN{3,M) = O.
8& CONTINUE ‘
GOTO 8% w
87 DO 88 M=1,MMAX |
QIN{1sM) = O. j
88 CONTINUE |
86 CONTINUE
D0 94 M=1,MMAX
IF (TOEL(M) JLT. 0.05) HEPI{ M
IF (TDEL(M) «LT. 0.05) HHYPGIM)
94 CONTINUE

i

DEPTHIM
0.0

o

¢

[ v e i o e e e e S R S S S e mmmm == mma== WRITING GF INPUT DATA

C (
WRITE{ €5 113 NCOUNT |
WRITE{ €y 12) (TEX{I),1= 1,200

f WRITE( 69120 (TEX{I),1=21,40) ‘

WRITE(£512) (TEX{I )e1=41,60) »

WRITE(€551) (TEX{IDy1=61,68),11IN |

WRITE(€s31) (TEXT( 151251=158) 94 MAXeHMAX ,G AMMA oEN, AM IN

WRITE(€s21) {TEXT( 2,1)91=1,8) ySTAB,DE Z, DET,MMAX 4DET 1

WRITE{ 931 ) (TEXTE 34,10,1=1,8) yTODI1,H1,TODI2,H2,TGDI3

WRITE( 6y 82) (TEXT{ 341)y1=1,8) yRVEGsTLAG HVEG FOD1 4FAN,FREF

-




FILE: WQARMEX FORTRAN A1 WM/SP HPO REL 4.2 - ELETRONORTE

WRITE(6581) {TEXTL 441)91=158) sSODI+RSODBy ROD1 By ROC2ByRS 1, RMOX 8
WRITE( 69310 {TEXT(3L91)y1=148) 9CKLCKLMINy REAR3GASVP,,DEPTHR
. WRITE{Gy21) (TEXTIS,1)91=14+8),HOUT1,HOUT2,HCUT34WICTH
: WRITEL€931) (TEXTL 691)91=148) yDMAXsDMINSFDISPGFRICH ' i
WRITE(£933) (TEXTU2241)91=1,8) 3541 ySP1 ySp2 9SP24SCC4RSAD
WRITEl6533) (TEXTI{3341)y1=198) 9SA3 ySP3 ySDy SNgRNITR,RDEBB |
WRITE(6933) (TEXT( 731)91=1,8) yRCOL,FMOR 4F EDoRDETB,RS2
~ WRITE{€933) (TEXTU3541)91=148) 3CAMP,CNIP,COPP,FAMR,FLPR,RSRBB
| WRITE{6933) {TEXT{ 4% 41)s1=1y8) 9551 552 9553 3SRyRSS,CSID
i WRITEL{€351) (TEXT( 831)s1=148) 3JS5TART,MSTARTJNLEV, IFILE,LOG
' WRITE(6941) TEXTL Se1)s{CDEP1J) s J=14NLEV)
WRITE(6y41) TEXTU1Cy1) {COXI (M) g M=1,12)
WRITE(6941) TEXT(1051) 2{COXI{M)yM=13,24)
WR ITE(L€y41) TEXT(1241) {CDETI(M) sH=1,12)
WRITEL€s41) TEXTUL251) 2l CDETIIM 4M=13,24)
WRITE{ 6947 ) TEXTI13,1) o{CAMI (M), M=1,12)
WRITE({€947) TEXTI1351) o{CAMI (M)yM=13424)
‘ WR ITE{694T) TEXTU{1491) o{CNIIIMI s M=1,12)
“ WRITET1Es47) TEXTUL1491) o{CNIIIMI4M=13,24)
WRITE(€94T) TEXTIL1551) 4(COPI(M)yM=1,12)
_ WRITEL{694T7) TEXT{15,1)o{COPI {M)yM=13,24)
= WRITE(&s47) TEXT(II,I}glCSUIiM},M 1,12) '
: WRITE{6547) TEXT(1151)(CSUI(M)yM=13,24)
| WRITE(&;‘!I) TEXT‘QI,I],(PREC!M),M= 1,12) '
a4 WRITE(E941) TEXTL41s1) 9{ PRECIM) yM=13,24)
WRITEL&y41) TEXT{1651) JlEVAPIM) M= 1,12)
WRITE(Ey41) TEXTULE91) o{EVAPIM) ,M=13,24)
WRITE(£941) TEXTU1791)9( SVOLIM) M= 1,12) .
WR ITE( €94l ) TEXTU1T791) o SVCLIM) yM=13,24)
WR ITE(6541) TEXT(3691)4{SICPIM) M= 1,12) .
= WRITE(€s41) TEXTU3691) ol STOP(M)yM=13,24)
WRITE{ €p41l) TEXTL3T51) s{ SEXTIM)gM= 1,12}
WRITE{éy4l) TEXTU37y1) 90 SEXTIM)yM=13,24)
WRITE(Ey4l) TEXTU3851) o{RCC2{M)I M= 1,12) |
WRITE(€541) TEXT(38,1){RCC2{M),M=13,24)
WRITE(E941) TEXTU3Gy1) o{DLIM) M= 1,12)
WRITE{6E541) TEXTU3S,1)9(DLIM)gM=13,24)
WRITE{€E941) TEXT{4CTs1)o{ TISI M) M= 1,12)
WRITE{ €941) TEXT{4Ce1) ol TISUM) yM=13,24)
WRITE(£941) TEXTL4291) o(BEXTIM) M= 1,12)
WRITE(€941) TEXT(4291) o BEXT(M)yM=13424)
WRITE{ €s41) TEXTU1851)2({QIN{14M) oM= 1,12) '
WRITELE941) TEXTU1851)s(QINI14M sM=13,24)
WRITEL 69413 TEXTU1Ss1) 9l QINIZoM) gM= 1,412)
WRITE( €y 41) TEXTI1G91) s(QIN{245M) yM=13,24)
WRITE(£E941) TEXTU20s1) s{ QINI34M) 4M=1,12)
WRITE(6941) TEXT(2Cs1) s(QINI34M 4M=13,24)
WRITEl&941) TEXTU21,1) {DEPTHIM) sM=13,24)
WRITEl Gy 4l) TEXTI2241) ol HEPIIM) g M= 1,12)
WRITE(Ey41) TEXTU2251) o{ HEPI {M),y M=13 ,24)
WRITE({€941) TEXT{23,1) y{HHYPOIM 4M=1,12)
WRITELGe41l) TEXTUI23,1) ( HHYPOAIM) yM=13,24)
WRITElEy4l) TEXTU2451) o{ QOUTHL sM) gM= 1,12)
WRITE(E941) TEXT{2491) o{ QOUT{1 M) M=13,24)




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

WRITE({€941) TEXTI2551) 91 QDUTI24M) s M= 1 ,12)
WRITE{Gs41) TEXTL2551) ol QOUTI2 oM) s M=13 424)
WRITElCe4l) TEXTI2651) o1 QDUT(34M) M= 1,12)
WRITE{€941) TEXTL2651) 4 QDUTI3 M) 4M=13,24)
WRITE(6941) TEXTI27:1) s WINDIM)gM= 1412)

' WRITE(Ey41) TEXTA2T91) oIl WINDIM) 4 M=13,24)
WRITE{Ey41) TEXTI2851) o{ TEPI {M),M=1,12)
WRITELEy41) TEXT(28y1) 9l TEPI {M),M=13,24)
WRITE{€y41) TEXTI2Gs 1) 9l TDELI{M)y M= 1,12)

: WRITE(&y4l) TEXT(2Sy1) o TDELAMIyM=13,24)
WRITEL €s41) TEXT(3Cy1) ol TDAMIMI, M= 2,413)
WRITE( €941 ) TEXTU30s1) el TDAM(M),M=14,25)
WRITE(€y71) {TEXTL 5091)y1=1,8)

. 11 FORMAT {1H1,65Xy 1CHCONTINUE =,15)

: 12 FORMAT (1H ,20A4)

21 FORMAT {(1H »8A4,3FB.2,18,2F8.2)

31 FURMAT {1H 48A4,6F8.2)

33 FORMAT (1H ,8A4,6F 8.4)

. 41 FORMAT {1H sA4,12F8.2)

47 FORMAT (1H 2A%4412F 8.3)

' 51 FORMAT {1H 48A4,618)

i 71 FORMAT {1H ,844)

81 FORMAT {1H 9B8A4sF84243F8.642F8.2)

82 FORMAT (1H 38A4,FB.4,45F8.2)

e i e o e e e e e e CHECKS ON AND CONVERSION OF INPUT DATA ===

(e lalle]

IF {FAN <LT. 0.0%) FAN = 1.0
IF {DET] oLTs. 0.0l) DETL = DET#0.001
IF (MMAX .GT. 24) GDT0 9995
IF {FAMR o1T. 1.0 «OR. FOPR .LT. l.0) GOTO 9996 |
: SA1 SA1/S0C '
SA2 = SA2/S0C
SA3 SASS 2.87
SP1 = $P1/50C
SP2 = SP2/50C
SP3 = SP3/2.67
§S1 = $51/50C
$S2 = $52/50C
| SS3 = §53/2.67
| 00 84 J = 1,3
DD B84 1 1y 24 |
QIN{Js 1) = QIN( Js 1) *86400. |
QOUTI(J s1) = QOUT(J I 1%8640C. J
84 CONTINLE
C 1
Ce-- DETERMINATION OF THE NUMBER OF TIMESTEPS IN A TWO YEARS-PERIQD =-- H

| | T O (| B

o

NTR = IFIXIMMAX*30.4/DET+2.5)
IF {(TEXT15C47) +EQa TEST) NTR = MMAX

i DETERMINATION OF LAYER NUMBERS FOR OUTLETS AND MAXIMAL LEVEL =—=

IH01
IHO2

IFIX{HOUT1/DEZ#0. 5)
IFIX(HOUTZ2/DEZ+0. 5)

nou




|
|

NG
|

FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRONCRTE

1HO3 IFIX{ BOUT3/DEZ +C. 5}
IMAX IFIX{ HMAX/DEZ +0.5)
IF (IMAX .GT. 14S) GCTC 9991

o

£

€ e v i e mm mm s DETERMINATION OF THE THERMAL STRUCTURE ~--

C
D0 83 1 = 1,9IMAX
TMAT{1.1) = TMAT125,1)
82 CONTINUE
MMAX1I = MMAX+1
DD 91 1 = 2,MMAX]
IH = DEPTHLI-1}
1EP= HEPIM I-1}
IHY= H -1EP
TE = TEPIL1-1)
T4 = TE - TDELLI-1)
THYPO{ I-1) = TH
DO 90 N = 1,IMAX
N1 = IMAX-N+1
7 = NI%DEZ
IF (2 «GT. IHY) TMATIINL) e
IF {2 JLE. IHY) TMAT{I,N1} TH
1F (7 «GT. IH) TMAT{I,N1) = C.
90 CONTINUE
91 CONTINUE

H
(—=mmmmm e mm e DETERMINATION OF THE GEDMETRY OF THE RESERVCIR ---

1F INCOUNT .GT. Q) GOTO 25¢C
A AX AMA X¥10C0CC0C.
Al 1) AMA X¥{ 1.0~GAMMA }**EN
Vo AMA XR{1.0-GAMMA )% %{ EN+1,) ®MAX/ {GAMMAR(EN+1. 1)
IF (AMIN .LT. 0.€1) GOTD 190
A{1) = 1000000.*%AMIN
190 VT{1l) = 0.C
N = IMAX+2
DO 200 I=2,N
I = (1=-13)*DEZ -
ALT) = AMAX®{1.-GAMMAX{L1.-Z/HMAX)) **EN
VT{l) = AMAXH{ 1 o~ GA MMAX {1 o~ Z/HMAX) ) *x{EN+ 1. ) ¥EMAX/
1 { GAMMAX{EN+1.33~V0
viI-1) = VT{I1)=-VT{ I-1)
200 CONTINUE
IF (VI1) «LT. 0.5%A(2)%0EZ) VI1) = D.5*%A(2)*DEZ

wown

L oo e i vt FIRST INITIALTSATIONy THE FILLING STARTS» 7=0 ==
€ e e e e e s e e e e i e e s i e YDRAULICS AND WATER QUALITY ——=

C
X

D0 210 1
QI(I)

Qo (1)
Qvil)
coxt1)
CODLLI}

(TR T O T n

19 1IMA
0.0
0.0
0.0
C.0
0.0




L W g s

alelel

210

WQARMEX FORTRAN A1 VM/SP HPO REL 4.2 — ELETRONCORTE

CoD2{1) = (0.0
CAM{I} = 0.0
CNI(I) = 0.0
COPLI) = G.0
CPHII) = Q.0
CDEL1) = 0.0 4
C5Uii1) = G.0
CSTMI) = 0.0
MT(I) = C.0
Sopti) = (.0
PRODII) = Q.0
Is(1) = C

IF (I*CEZ JE. H1) TODI{I) = TODIL

IF { I%DEZ «6Te H1 JANDe I*¥DEZ .LE. H2} TOD(I)
IF (I*LEZ .GT« HZ2) ToDI13d = TODI3

TODIOL 1) = TOD{1)*{1l.~-FOD1)

TOD12

SAS(I) = SAl
P11 = SP1
$535{13) = 381
CONT INUE

QVIIMAX+1) = 040

QI(1) = QIN{1,1)4QINI2,1)+QIN(341)
QD{1) = 0.0

IF { IHG3 .LE. 1) Q@O{ 1)
IF {IH02 JLE. 1) QC(1} QCI1I+Q0UT(2,1)
IF (IHO1 JLE. 1) QO 1) QO(1)+Q0OUTI1,1)
IF (Q141) .LT. QO(1)) GOTO 9992

QV{2) = QI(1)-Q0(1)

QO{ 11+Q0UT{3,1)

o i

VS =' .0

SQItl1} = G.0
SQO{1) = 0.0
EOXt1)y = COXI{id
C0D111) = 0.0
CnoD241) = Q0.0
CaMil) = CAMIL1)
CNI{1) = CNII{1i)
copPtl) = COPI(L)
CPHI{1) = 001
CDE{ 1) = CDETI{ 1)
csull) = CSUltil
CS1{1) = Q.0
CMTL1) = 0.0
Ssopi{1) = S0ODI
PAN = Ca0

i g i i e BEGIN TIME 1S FIXED AT MOMENT FIRST LAYER IS FILLED ===

T = Vi1 /Z({QIL1)-QC( 1) )*30.4)

e e e e e NUMBER OF MONTH AND NUMBER CF LAYERS ---

M = TIFIX{IT+DET/6C.E+1.0)
IF IM JNEe 1) GOTO 9593
MO = M
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|FILE: WQARMEX FORTRAN Al VM /SP HPO REL 4.2 =~ ELETRONORTE
|
, IMAXT = 1
- I0Vil) = O
(€
| £ oo o s e i i o i s i s a4 i e s mim e (JUT PUTy PART 1 ===
\C . . .
| OUTHIL) = DEZ
| OUTQPI 1) = PRECI1)®A{2)/130.4%1000.)
| DUTQE(1) = EVAPL 1)#A{2)/1(30.4%1000.)
| OCILl) = 0.0
oCol{l) = 0.0
DC1{1) = 0.0
0C2(1} = 040
0C3{1) = 0.0
| CD1(1) = 0.0
0D211} = 0.0
ND3{1) = 0.0
‘ 0D4(1) = 0.0
| SI{1) = 0.0
| OUTCMI1} = COXI(1)
DUTCME{1} = COXI{1}
| OUTCMHI1) = 0.0
QUTCWM (1) = 0.0
| OUTPAN{l) = 0.0
| QUTDCE(L) = 0.0
| OUTDCTIL) = 0.0
| OUTDCHIL) = 0.0
| GUTO 280
& |
N | =m==mmmme—m e —— = SECOND INITIALISATION { T>2 YEARS AFTER FILLING ) ——-
‘ |c---—-————-—--——---——--—--——---------—---——- HYDRAULICS AND WATER QUALITY =—-=
| 1 |
- | 250 D0 260 I=1,IMAX l
QI{I) = OUTQII 25,1 )%86400C.
QUII) = DUTQD!L 25,1 )%*86400.
: . QVII+1) = QUTQVH 25,1 )%86400.
- ' CoX{I} = OUTOXI 25,1
CODL{I) = QUTODIL25,1)
. COD2(1) = DUTDD2125,1)
- CAM{I) = OUTAM{25,1)/1000.
' CNI(I) = OUTNI{ 25,1I)71000.
: COP(I) = OUTOP{25,1)/1000. |
= . | CPHII) = OUTPHIL 25,1) ‘
| COE(I) = QUTDE(25,1)
| CSULI) = OUTSUL 25,1)
* | CSI{I) = OUTSIL25,1)
' CMTEI) = OUTMTL 25,1)
; SODI{1I) = QUTSODI25,1) |
& | TOD{I) = OUTTODI2E,1)
260 CONTINUE \
| QVIIMAX+1) = OUTQVI(25,IMAX+1)
® | SQI(1) = SQI(25) |
, | $Q011) = 5Q0(25) -
£
- fc--------——--——---~-~ww-—--—-—--——--—“-——- TIME AND NJMBER OF MONTH —~=




FILE: WQARMEX

FORTRAN Al

VM/SP HPO REL 4.2 - ELETRONORTE

|
lc
\ T = 0.0
| Moo=l
| MO = M
i 1I0V{1) = I0Vi25)
¢
| € o e e e e i o e e o e o i e e e e e = QUT PUT, PART 1 ==
lc
| DUTHIL) = GUTHIZ5)
| CUTQP{1) = OUTQPL25)
| OUTQE{ 1) = DUTQEL2%)
' 0C(l) = 0C(25)
0Ccol1) = 0COL25)
0C1(1) = GCc1i2s5)
. oC2{1) = 0C2(25)
oC3(1) = 0C3125)
! 0D1{ 1} = OD1(25)
. oD211) = OD2(25)
0D3(1) = QD3(25)
CD4(1) = 0D41{25)
5141} = S 25}
M{1) = AM{25)
OUTCM{ 1) = QUTCM( 25)
| OUTCMELL) = QUTCME{2%)
\ QUTCMHI1) = DUTCMHI25)
CUTCWM (1) = OUTCWMI25)
QUTPANTL) = QUTPANI25)
' QUTDCEL{L) = OUTDCE{25)
QUTDCTI(1) = CUTDCTI25)
i OUTDCHIL) = OUTDCHI25)
7
e i i e s e e e e i e e i e e e o o e e e (JUT PUTy PART 2 ==
c

280 00 250 I=1,
' guTRI{ 1,12
| GUTQOL 14 1)
cuUTQVL 1, 1)
CUTOX{ 1, 1)
OUTOD1M141)
GUTOD21(1,1)
CUTAM( 14 1)
DUTNI(1, 1)
GuTOPL 1, 1)
CUTPH{ 1, 1)
QUTDE( 1, 1)
OUTSUl 1, 1)
ouUTSIt1, 1)
GUTMTIL 1, 1)
QUTSODILL,1)
OUTTODI1,1)
. OUTBODI1,.1)
' OQUTTON{1,1)

GUTTOP 1,1
‘ 290 CONTINLUE

TMA X
QI{1)/86400.
Q0L 1)/ B640 0.
QVII+1)/86400,
COXt 1)
cOD11(1)
cop211)

CAM{ I13#*1000.
CNI{ 1) *1000.
COP{ 1)%1000.
CPHLT)

COE( 1)
csut 1)
csit 1)
CMT{ 1)
SO0t 1)
TODL 1)
QUTBED (25, 1)
QUTTON(25,1)
OUTTCP(25,1)

YO [N | NN (N A O [ | SO O O T | SO 1 (| O [
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FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 ~ ELETRCNORTE !

C

| § o o e e i i i e e e i i s P i i e = END GF INITIALIZAT IGN ===

C

c REGIN OF COMPUTATICONAL LOOPS DURING TIME (T,T+NM%*30.4), :
C WITH TIMESTEPS RESP. MONTHLY,0ET,DETC

c Log
(mmmmmm———————————————————— e BEGIN OF MONTHLY-CCMPUTATICNAL LEOP ===

e e i e e i e s o e DE TERMINE PARAMETERS FOR REAERAT ION ===

5

265 RKL = CKL*{WINDIM)#%2)*]1.016**(TEPI(M)-20.0)
IF {RKL «LTe. CKLMIN) RKL = CKLMIN*1.,016**{TEPI{M)-20.0)
CSAT = (0.68~0.0006%xTEPI{M)) #{ 7554 4~0. 032%TEPT (M %%2)/

; 1 {TEPI(M)+35.)
c
(mmmmmmmme mm o = e === JE TERMINE TEMPERATURE CEPENDENT RATES =--
C
l TAV = TEPI{M)-C.SXTDELIM)
| RODL = RODLB*{1.045)%*( TAV-20.)
| ROD2 = ROD2B*(1.045)%%( TAV-20.)
| RDET = RDETB*(1.045)%*( TAV-20.)
| RSOD = RSODBX(1.045)%*( TAV-20.) |
, RNIT = RNITB%(1.072)%*( TAV-20.)
RDEB = RDEBB*(1.072)%*{ TAV-20.)
| RMOX = RMOXB*(1.072)%%( TA V- 20.)
| RSRE = RSRBB*{1.072)**( TAV-20.)
\ RREF = FREF*RSOD
c
| € o e e s e s e e oo DE JERMINE PARAMETERS FCR PRIM.PRODe -== |
| C |
| RMOR = FMOR¥EXP (Q.1#TEPI(M) -3.22)
{ RRES = EXPIRCOL#*TEPI{ M -RCD2(M))
RRES8 = EXP{RCO1%20.-RCO2(M)
RPMAX = 0.913%{ SVOL{M)**(=0.07)) *(1. 066**TEPIIN) ) + RRES
| TIOPT = SICP(M)*EXP( Cs Q64*ITEPI({ M) =20.))
c
‘c- i i e o e e e O TE RMINE DI SPERSICN CCEFFICIENTS ——-
c w
FRIVE = CeCOOT*(WIND(M)**1.25) |
} DISPO = B6400.*0.4¥ RIVE*HEPLIIM) /6.0 |
DISPE = DISPO ,
| DISPT = 0.0
DISPH = 0.0

l IF (TDELIM) .LE. 0.01) GOTO 298

| DENGR = 0.0143%( TEPI (M)~ 44 0) #TDELIM) /{2, ®HEPI{#))
| RICHT = 0.0016*DENGR*{HE PI (M) /FRIVE) *%2

DISPT = DISPO/I{ 143, 33*RICHT)*%1.5) ,
| FGRAD = (5.+0.1%¥HEPI{M)) /HEPIIM ,

IF {FGRAD .6T. 1.0) FGRAD = 1.0

RICHE = FRICH*FGRAD*{RICHT/3.) ,
DISPE = DISPO/UI 143, 333RICHE ) **1.5) 1
DISPH = FDISPX*DISPT

IF {(DISPT +L.Te. DMIN/FDISP) DISPT = DMIN/FDISP
298 IF (DISPE .GT. DMAX) DISPE = DMAX .
DISPCi2) = DISPE i

l IF {DISPH oLT. DMIN) DISPH = DMIN
J




L

‘FILE: WQARMEX FORTRAN Al VWM/SP HPO REL 4.2 ~ ELETRONORTE

DI SPLK 2)
DISPCI 1)

DIsSPT
DISPH

L

c
== e
€ mmmmes o s e e e C QRRECT DET2 IF D >- { LZ#%2)/{ 2%DET2)
C byl
DET2 = DET1
IF (STAB .iT. 1.02) GOTO 300
DET2 = DEZ*DEZ/( 2.0 ISPC{2)%5TAB)
IF (DET2 «GT. DET1) DET2 = DET1
| DET4 = 0.2/{RMOR +RRE $)
| IF {DET2 .GT. DET4) DET2
| DETS = 0.5%DEZ/RS1
IF (DET2

DET4

i}

«GT- DET5) DET2 DETS

]

| ¢
| C==mmmmm=m===- BEGIN OF CUTER LOOP FOR HYDRAULICS WITH TIMESTEP DET
c
200 DO 1000 NT=1,NTR
T = T+DET/30.4
DET3 = DET1
IMAXTO = IMAXT

s = e

C
{ e CALCULATE STORAGE VOLUME AND ADJUST NUMBER OF LAYERS
|'C
PRECIMI*A(IMAXT+1)/1{30.4%1000.)

QE EVAP{IM)I®ALIMAXT+1)/430.4%10004)

Vs VS (QVI IMAXT#+#1)+QP-QE )*DET

IGVER = 0

IF IVS 1T« 0.0) GOBTO 392
291 IF (VS LT. VIIMAXT+1}) GOTO 400
IMAXT = IMAXT+1
VS = V&~V IMAXT)
IF { IMAXT .iLE. IMAX)
IMAXT = IMAX
IDVER = 1000000
GO0TO 391
IF {DABSIVS) +4Ts
VS = VS+VI IMAXT)
IMAXT = IMAXT-1 .
IF {IMAXT LE. 1)
GOTD 3%2
400 CONTINUE

QP

W n

GaTC 391

332 VI IMAXT) ) GOTO 400

GOTO 9994

| €
| {m=mmmmmmmmm e mmemee e e~ NULLIFY THE FLOWS FOR THE
C

EMPTY L AYERS

IF 1 IMAXT .GE« IMAXTO) GOTC 406

IMAXT1 = IMAXT+1

LO 405 I=IMAXT1lye IMAX

QI(I) G

QO(I)}

QviI)
. 4085 CONT INUE

QVIIMAX+1) = 0.0

40€& CONTINUE k

Hon oM

Uas
0.0
0.0

CHECK TIMESTEP FOR INNER LOOP FOR PROCE SSES AND DISPERSION.

—— |

———

———




1& FILE: WQARMEX FORTRAN

VA = VI{IHYP+1)
IHYP1 = IHYP+1

413 CONTINUE

DO 414 I=1,1HYP
414 CONT INUE

GOTD 417

416 CONTINUE
417 CONTINUE

L

| C
IF (TDEL(M) .GE.
Wl = 1C.*HMAX
W2 = LC*HMAX
W3 = 1C.*HMAX
GOTO 1401

1401 SUM1 = 0.0
SUM2 = 0.0
SUM3 = 0.0

GOU(I) = D0
IF { IMAXT oLT.
X1 = 100

VM/SP HPO REL 4.2 = ELETRCONORTE

DEPENDING OF STRATIFICAT ION -=~

C=-—- CALCULATE INFLOW FCOR EVERY LAYER,
FOR UNSPECIFIED INFLOW ——-

DO 412 I=1,IMAXT
QINE1oM)*VIII/VTLIMAXT+1)

STRIBUTED AMONG EPI- AND HYPOLIMNION ===

QI{I) =
QDi{I) = 0.0
412 CONTINUE
=
C..,m—r.,.—-_————-—-ﬂ--- FUR INFLBH DI
C

IHYP = IMAXT-IFIX{HEPI(M)/DEZ+0.5)
IF (IHYP oLE. G) IHYP
IF (IHYP «LE. 1} GOTO 415

IF [IHYP .EQ. IMAXT) GOTO 415

DO 413 I=IHYPl,IMAXT
QI{1I) = QI(Ii+QIN!2,Mi*VllJIIVT(IMAXT+1!—VH3

QI(I) = QI{II+QINI 3, MIXVIIN/VH

415 D0 416 I=1,IMAXT
QItIl = QILIN+{QINT2 yMI+QI NI 3, M) ) %VLI) /VT{ IMAX

£ oo i e e i i e CALCULATI ON OF OUTFLON FOR EVERY LAYER S

et ACCORDING TO NORMAL DISTRIBUTION AND MAXI MALLY THREE QUTLETS —-

0.1) GOTO 1400

1400 RDGR = 0.0000064*{Z-B*TEPI(H)-T)EL(M!*S.O}*TDEL{MBIIIMAXT*DEZ/Z.J

CWIDTH = 2.4/({ SQRT{WIDTH))

Wl = CWIDTH®{9.8%RDGR) **(~0.
W2 = CHIDTH*(?.S*RDGR!**(—O.ZSJ*IQGUTlZ;Mi/86400.)**0.5
W3 = CthTH*[Q-&*RDGR)**(-O.25!*{QGUT13gM}/86460-)**0.5

25) % {QOUTIL M /86400.)%%0.5

&
(ommmmm == FRACTION CONTRIBUTED TO QUTFLOW BY EACH LAYER, OUTLET 1 ——=
C

DO 141€ I=1y IMAXT

((I-IHOL) ¥DEZ/W1) **2
EXP{-X1)

IF (W1l .GT« GaCl) X1
IF (X1 «LE« 6.0}

SUM1 = SUM1I+GDLL 1)

: 141C CONTINUE
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1 C

WQARMEX FORTRAN Al VM/SP HPO REL 4.2 — ELETRONORTE

| € e o e o e i i s o i e e i e e = QUTLET 2 -=-

\{"

1411

| 1420

IHO2A = IHO2

IF (IHD2 .GE. 0) GOTO 1411 :
IHO2A = IMAXT+1IHO2-1 el
IF (IHG2A LT« 1) IHGZ2A=1

DO 142C I=1, IMAXT

GD2({1I) = 0.0

IF { IMAXT L T. IHOZ2A) GOTO 1420

X2 = 1C0.

IF {W2 «GTe 0a01) X2 = (AI-1HD2A)*DEZ/ W2)**2
IF (X2 «LE. 6400 GD2(1) = EXPI~X2)

SUM2 = SuM2+GD2( 1}

CONT INUE

| o e e o o s e i . i e i e o i o i i == QUTLET 3 -

1421

| §om i memcams o = e s e e = G ALCULATI ON OF OUTFLOW FOR EVERY LAYER

£ oo
c

1440

IHO3A = IHO3

IF (IHD3 .GE. 0} GOTO 1421

IHO3A = IMAXT+IHCG3-1

IF (IHO3A .L7. 1) IHO3A = 1

DO 143C I=1, IMAXT

GD3{1) = 0.0

IF {IMAXT LT. IHOZA) GOTO 1430
X3 = 100.

IF (W3 oGTe 0.01) X3 = {{1~-IHO3A)*DEZ/ W3 )*32
IF {1H03 .GE« 0} GOTC 1429

IF {1 .GE. IHO3A) X3 = 0.0

CONT INUE

IF {X3 oLE. 6.0) GD3(I) = EXP{-X3)
SUM3 = SUM3+GD3( 1)

} CONT INUE

1
§
i

OUTFLOW LAYERS 1-2 TO LAYERS 3-I401 TO PREVENT SMALL TIMESTEPS

D0 144C I=1,IMAXT

IF {SUML .GT. 0.00C001) QO{I)
IF {SUM2 .GT. 0.CO0CGOC1) QOI(I)
IF (SUM3 .GT. 0.000001) QOII)
CONT INUE

IF {{15.,0%*QI{1)+15%Q0{ 1)) .LT. VI1)) GOTO 1445
IF ( IMAXT .LT. IHO1) GOTO 1445

DO 1442 I=32,41H01

QUIIY = QOUIN#{0.3%Q0(1)1+0.5%Q0(2) ) /{1 HO1-2)

QOI{I)+GDIL 1) *QCUT( 1, M)/SUML
QUII)+GD21 1) *QCUTI2yM)/S5UM2
QODIIN+GD3U 1) *QCUT(3,M)/SUM3

Woion

1442 CONTINUE

QU{1) = 0.1*QD(1)
QDi2) = 0.5%Q0(2)

1445 CONTINLUE

| C

| (m=—me—m—emmmememe—— = ——e—= CALCULATE VERTICAL FLCW FOR EVERY LAYER —---

=

DO 1450 I=14IMAXT
QViI+l) = QICI)-QO(I }+QVII)




FILE: WQARMEX FORTRAN Al VWM/SP HPD REL 4.2 -~ ELETRONORTE

145C CONTINUE

C

Cm-m========—= CHECK THE TIMESTEP WIT4 RESPECT TC TOTAL THROUGKFLOW ---
Cmmmmmmm e mmem e e e CORRECT DETC IF V1) > QTOT*DETC —-
c

DO 146C I=1, IMAXT
IF (STAB «LT. 1.02) GOTD 1460
DETH = DET1
QTOT = QIMIN+QU{ I +ABSIQV(I) }+ABSIQVII+1))
IF (QTOT «GTe« O0.013 DETH = VII)/(QTOT*STAB)
IF {DETH .LT. DET3) DET3 = DETH
1460 CONTINUE
DETH = DET2

IF {DET2 .LT. DET3) DETH = DET2
IF (DET1 .LT. DET2) DETH = DET1
NPT = IFIX{DET/DETH+0.9)

DETC = DET/NPT

C
C-=— CORRECTION CONCENTRATIONS FOR CHANGE IN TOTAL NUMBER CF LAYERS —-
C

IF (TEXT{50Cy5) -EQ. HYDRAU) GOTO 860

IF (IMAXT .EQ. IMAXTO) GOTO 512

IF {IMAXT .LE. IMAXTC) GCTC 510

IMXTO1 = IMAXTO+1

DO 500 I=IMXTO1l, IMAXT

CoxtI) = COXUIMAXTO)
CODIlI) = C.0
COD2(1) = Q.0
CAM{I) = CAMIIM)
CNI({I) = CNIIIM)
CcoP({I) = COPIMM)
CPH{T) = (.01
COE(I)Y = CDETI(M)
CSu{1y = CSUIIM}
CSI{I} = 0.0
CMT{I) = C.0
SoD{1) = SODI

500 CONTINUE
GCTO 512

51C IMAXT1I = IMAXT+1
IMXTD1L = IMAXTO+1
DO 511 I=IMAXTl, IMXTOL
CCDLI(I) = Q.0
COD2{I) = C.0
CAM{I) = (.0
CNILI) = (.0
CDEL1) = 0.0
CSUlI) = C.0
CSI11) = 0.0
tMTLI) = Q.0
Sob{I} = CG.O0

511 CONTINUE




(o FILE: WQARMEX FORTRAN A1l VM/SP HPO REL 4.2 = ELETRCNORTE

~ | 512 CONT IN UE
C
= [ mmm DETERMINE THE LOWER BOUNDARY OF THE EUPHOTIC LAYER ---
C
IEUT = IMAXT=IFIX(4.C/{BEXTIM)*DEZ)+2.0)
C S S
. (mmm e o e mm=m = BEGIN OF INNER LOOP FOR PROCESSES AND DISPERSION ---
(e e o e . e e . e e e e e et e e e e v WITH TIMEST EP DETC ==
C
® | DO 2000 NP=1,NPT |
| C
& |  =mwe e s e o e mim e COMPUTE NET PRIMARY PRODUCTION RATE CONSTANT =-- '
| C
IMOR = MINC(IHYP,IEUT)
TIZ2 = TIStM)
® | DO 845 I=1,IMAXT
, IR = IMAXT#1-1
| IF {IR oLTe IMOR .OR. COXIIR) LLE. 0.0) GOTO 830 |
L \ EXT = BEXT(M) + SEXTI{M)*(CPH{IR)+FED*CDE(IR))/2.67
: Ti1Z2i = TIZ2
| T1Z2 = TIZ1%EXP(~E XT*DEZ) |
® | AVEF = DLIMI/ZU16.%DEZ*EXT) * |
‘ 1 {EXP(1~TIZ22/TI0PT) - EXPI1-TIZL/TIOPTY) I
1 PRODI IR) = AVEF%*RPMAX - RRES
® IF {{SA3%CPH{IR}) «LT. 1.0E-07 .OR. '
| 1 {SP3%CPHI{IR)) 4LT. 1.0E-07) GOTO 845 |
‘ PRODM = {CAM{IR)+CNI{IR)IZ{SA3*CPH(IR) *DETC) ‘|
® | IF {PROD{IR) .GT. PRCDM) PRODIIR) = PRODM
PRODM = COP(IR)I/U(SP3*CPHIIR)*DETC) I
IF {PROD{IR) .GT. PRODM) PROD{IR) = PRODM '
" GOTD 845
830 PROD(IR) = 0.0 |
CDE{LIR) = CDE{IR) +# CPHIIR) |
® CPH{IR) = 0.0 |
| 845 CONTINUE '
: ' C
- | C-—===-- COMPUTE CONC. INCREMENTS CAUSED BY WATER QUALITY PROCESSES ---
|.&
DO 517 I=1,IMAXT
® | FA = 1.0
! , FO = 1.0 :
- FD = 0.0
- ® | FS = 1.0
1 = 0.0 |
FR = D0
-~ IF (COX{I) oLEe 0D ~ANDe CNI{LI) oLT. 0.1) FA = FAN
IF {COX( 1) +1Es B:0) FO = 0.0
iF !CDX(IJ oLEt OOO <AND o CNI{I‘ -GT. 0.001} FC = 1.0
-~ IF (LCOXII) oLEe 0eQ «AND» CNI{LI) +LT. 0.005) FS = 0.0
: IF {(COX 1) +LEe 0e0) FM = 1.0
IF {COX{TI) LE. Qo0 AND. CNI{I} .LE. 0.001
~ - 1 cANDe CSUII) .GT. 0.001) FR = 1.0

£SIS1 = CSIHI)-CSID
£51S2 = CSI{I+1)~CSID ‘ |
~ IF (C51%1 ATs 0.00 €SI51 = 0.0




518
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WQARMEX FORTRAN Al VM/SP HPO REL 4.2 -~ ELETRCNORTE

IF (CS31
POD1l =
POD2
PDET
PSOD
PMOX
PNIT
PSOX
PDEB
PSRB
PDEN
PSUR
PP HY
PMOR
PSEL
PSE2
PSED
PSAD
PSES

LI T S Y O A {1 T T |

FRACL =

FRAC2 =
IF {5A:2
FRAC1 =
iF (FRA

FRACZ2 =

52 «l1s 0.0) £SIS2 = 0.0
FA%*ROD1I*COD UM 1D *VII)
FA*XROD2*CCD2( 13 *V (1)
FA*RDET#CDE(I I=V( 1)
RSOD*SOD( 1Y * AL I+#1)~A(1 D)
FOXRMOX*CMTII 3%Vl 1)
FOXRNITAC AM{I )*V(])
FO%X0.5%CSI( I)*VII)/DETC
ROEB*CNI{ I X A(I+1)-A(1))
RSRB*¥CSUL II* ALT+1)-A(1))
FOXSD*={POD1+POD2+PDET)
FR*SR*{ POC1+P 0D 2+ PDET)
PRODIIIRCPHALII*XV{ 1)
RMOR=CPHL I *V( 1)
RS1*{CODL{I+1)-CODLI(I)) *A{]+1)
RS1*(COD2( 141 )~COD2({I ) ) *A (I +1)
RS2*{CDE{ I+1)-CDELI ) *A {1 +1)
FS*¥RSAD* COP(I+1)~COPH(T)) *A(I+1)
R5S*¥(LSIS2-LSIS1) ®1l+1)

0.0

0.0
*¥PROD{II*CPHII) .LT. 1l.0E-08) GOTO 518

CAMI I} /71 SA 3%PRODI T )*CPHIL 1) *DETC)
Cl .GTe. 1.03) FRAC1 = 1.0

{1.~FRAC1}

CONTINLUE

BOX(I)
1
BOD1{1I)
BOD2(1)
BAML I
1

BNI{I)
BOP(I)
1

BPHL 1)
BDE(I)
BSUl 1)
8SI(1)
1

B4T(I)
CONT INU
FM = 0.
IF {COX
C5152 =
IF (C51
BOXI{1)
BOX{ IMA
BOD1(IM
BOD2(1IM
BAM({ IMA
BNI(L)
BNI(IMA
BOP{ IMA
BOE( IMA

~{1=-FD)*{1-FR) *{ PFODL+POD2+PDET) - (1-FNM)*PSOD + PPHY -
SN*PNIT - PMOX - PSOX/SR +# QI(I)*CCXI(M)

-P0D]1 + P5E1L

=pOD2 + PSE2

H

LT

FAMR*SASTI ) *PSOD ¥( RSOD+RREF) FJRSOD + CIAIIXCAMIIM)
PNIT - PDEN - PDEB - FRAC2%SAZ2*PPHY + QI{IX}*CNIIIMM)
SP1%POD1 + SP2%P(D2 + SP3*PDET = SP3*PPHY + PSAD +
FOPR*SPSII )%PSCD X RSOD+RREFY /RSOD + CI{I }xCOPI (M)
PPHY = PMOR + QI{I )*D.01

PMER - PDET + PSED # QIfI)*CDETI M)

PSOX - PSUR ~ PSRB = S5S3%PPHY + QILI)*CSUTI(M)
SS1*PUD1 + SS2*%P(D2 + SS3*PDET - PSOX + PSES + PSUR +
PSRB + SSS(1)*PSCOX{RSOD+RREF)/RSUD

FM%P S(ID —~ PMOX

0o

W oo

]

E
0

{1) .lE. Cu0) FM = 1.0

CSI1 IMAXT+1)-CSID

52 oL Te 0.0) CSIS2 = 0.0
BOX{ 1) - {1-FMI*RSOD*SOD(L)=ALL)

BOXU IMAXT) + RKL¥ CSAT=COX{IMAXT)I)*A{INAXT #1)
BODI4IMAXT) = RS1I*CODL{IMAXT+1)*A{IMAXT+1)
BOD2(IMAXT) = RSI*COD2{IMAXT+1)%A{IMAXT+1)
BAMI IMAXT) + QP=CAMP

BNI(1? - RDEB*CNII 1) *A{l)

BNI{ IMAXT) + QP*CNIP

BOP{ IMAXT) - RSAD*COP{IMAXT+1)*A [IMAXT+1) + QP*CCPP
BDE( IMAXT) =~ RS23 DEAI MAXT+L ) *Af IMAXT+1)

XT)
AXT)
AXT)
XT)

XT)
XT)
XT)

B R aktE

SA1*POD1 + SA2%P0D2 + SA3*PDET - FRACL*SA3%PPHY - PNIT +




-~ 'FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRONGRTE .
Lo BSUL 1) = BSUL1) = RSRB*CSU(1)*A{1) |
BSI(1) = BSI{1) + RSRB%=CSUI1) *A(1) '
BST({IMAXT) = BSI{ IMAXT) - RSS*CSIS2*A(IMAXT+1)
" BMTL 1) = BMT( 1) +# FMxRSOD*SOD{L)*A(1)
BMTUIMAXT) = BMT{IMAXT) -~ RKLACMT{IMAXT+l )%A( IMAXT+1)
c booifte e
- (~memmmmmm—e CALCe SEDIMENT OXYGEN DEMAND, STOCH. COEF. FOR N AND P =—-
C
DO 854 I=1,IMAXT
-~ S0 D0 = SODI(I)
SODI1) = SOD(I) + (~{RSOD+RREF)I*SODII) +
1 RS1*(COD1(1)}+COD2{1)) + RS2*CDE{IN)*DETC
L IF (SOD(I) LE. 0.0) GOTG 85%
SASITI) = (SASLI)*SODO + (~FAMR*{RSCOD+RREF) *SAS{I)*S0D0 +
i RSI&( SA1*CODI(I )+ SA2%CND2(I)) +
~ | 1 RS2*SA3XCDE(I)) ®DETC) /STD(I)
FS = 140
IF TCOXITI <LTs 0a0 AN CTNIEI) «1Ts 041) FS = 040
- SPSII) = (SPSLIN#ASOD0 + (~FOPR%{ RSCD+RREF) *SPS{I)%S0L0 +
1 RS1%(SP1+CODL(I )+ SP2%C0OD2(1)) +
1 RS2%SP3*CDE(I) + FS*RSAD®COP{I) )IXDETC)/S0D(T)
~ SSS{I) = (SPS{I)*SODT + (~(RSOD*RREF)#*SSS( 1) #SCOC +
1 RS1*({SS1*COD1I1I )+ SS2%COD2 (1)) +
1 RS2%SS3*CDE(I M) *DETC) /S0D(1)
-~ 854 CONT INUE
C
| (====—= COMPUTE COEFFIC IENTS FOR MASS TRANSPDRT AND CCNCs INCREMENTS ===
~ [ mom mm mn m  mm m mmm e mm  m mm mm mm = THE INTERMEDIATE LAYERS =-—-
C

IF { IMAXT JLE. 2) GOTD 570
~ J =1
IF {ITHY? WJLEs- 0} 3 = 2
IMAXT2 = IMAXT-1
- DO 560 I=2,IMAXTZ

IF {1 EQe IHYP .ORe I .EQ. IHYP+1) J = 3
IF {1 GT. IHYP+1) J = 2
al Bl = DISPC{J)*A(1) /DEZ
B2 = ~DISPCLJI®ALI)/DEZ-QO(I)
IF lI -EQ. IHYP—I OBR. I CEQ. I"]YP) J = 3
- IF {1 6T« IHYP) J = 2
B2 = BZ2DISPCLJ)*ALI+1)/DEZ .
B3 = DISPCUJI*A[ I1+1)/DEZ
- IF {QVII) «LTe. 0.0) GOTO 520
Bl = B1+QVI(I)
» GOTO 5320 '
- 520 B2 = Bz2#QViI)

530 IF {QVII+1) +LT. 0.0) GOTO 540 |
_ B2 = BZ-QVII+1) |
- GOTO 55

540 B3 = B32-QV{I+l1)

55C CONT INUE

- BUOX({I? = BOXMI) + B1=*COX(I-1) + B2*COX{(I) + B3*(OX(I+1)
i BOD1{13 = BODI(I) + Bl CDI{I-1) +# B2*CODL{I) + B3*xCCD1(I+1) ‘
BOD2(1) = BOD2{I) + B1l#C0OD2{I-1) + B2*COD2(1) + B3*CCD2{1+1) '

AMITY + B1l*CAM{I-1) + B2*CAM{I) + B3%CAM{I+1)

Lo | BAM(1)




~
5
i FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRCNORTE
BNI(I) = BNI(I) + BI*CNI{I-1) + B2#CNI(I) # B3*CNI(I+1)
BOP{1) = BOP(I) # BI*COP{I-1) + B2*COP(I) % B3*COP{I+1)
BPHII) = BPH(I) + BIX¥CPH({I-1) + B2%CPH(I) # B3%CPH{I+1)
BDE{1) = BDE(I) + BI%CDE(1-1) # B2%CDE(I) + B3*CDE(I+1)
BSU(I) = BSULI) + BI¥CSUlI-1) + B2*CSUCI) + B3*CSU(I+1)
BSI(I) = BSI{I) + B1¥CSI{I-1) + B2*CSI(I)«# B3%CSI{I+1)
BMT(I) = BMT(I) + BI*CMT(I-1) + B2%CMT(I) + B3%CMT(I+1)
56G CONT INUE
c
{ =mm o mm mm e e e e mm mm mm mm mm e —m e e —e = THE UPPER LAYER -—-
c
570 CONT INUE
IF { IMAXT .EQ. 1) GOTO 700
Bl = DISPC{2)*Al IMAXT) /DEZ
B2 = =DISPC{2)%A4 IMA XT)/DE Z- Q0 (I MAXT)=QV {I MAXT +1)
IF (QVIIMAXT) LT. 0.0) GOTO 590
Bl = B1+QV{IMAXT)
GOTO 6C0
590 B2 = B2+QVIIMAXT)
€0C CONTINUE
BOX{ IMAXT) = BOX({IMAXT) + BL*COX({IMAXT=1) + B2*COX[IMAXT)
BODL{ IMAXT) = BODL{IMAXT) + B1#CODL(IMAXT-1) + B2*COLL{IMAXT)
B0D2({ IMAXT) = BOD2(IMAXT) # BI1#COD2(IMAXT-1) # B2%(0C21IMAXT)
BAM( TMAXT) = BAM{IMAXT) + BL%CAM{IMAXT-1) # B2*CAN(IMAXT)
BNI{ IMAXT) = BNI{ IMAXT) # BL*CNI{IMAXT-1) + B2*CNI{IMAXT)
BOP{ IMAXT) = BOP{ IMAXT) + B1%COP{IMAXT=1) + B2%COP(IMAXT)
BPHL IMAXT) = BPH{ IMAXT) # BL*CPH{IMAXT-1) + B2*CPH{IMAXT)
BOE( IMAXT) = BDE{ IMAXT) + BL#CDE(IMAXT-1) + B2%CDE{IMAXT)
BSU( IMAXT) = BSU( IMAXT) + B1*CSUIIMAXT~1) + B2%CSU{IMAXT)
BSI(IMAXTY = BSI[{IMAXT) + BI*CSI{IMAXT-1) + B2%CSI{ IMAXT)
BMT{ IMAXT) = BMT{ IMAXT) + BI*CMT{IMAXT-1) + B2%CMT{ IMAXT)
C
(0 e e s o i i e e e e e e it e e e e THE LOWER LAYER ==~
¢
3=y
IF (IHYP «LEe. O3 J = 2
B2 = -DISPCIJI*A{2)/DEZ-Q0(1)
B3 = DISPCAJ)*AL2) DEZ

0.03) GOTO 630

BOX( 1) + B2%COX(1} +
BODLIM41) + B2 0D1(1)
BOD2(1) + B2¥x 0D 2( 1)

IF {QVvi2) .LT.
B2 = BZ=QV12)
GOTD 640

630 B3 = B3=QVi2)

€4C CONTINUE
BOX{1l) =
BODLI1) =
BOD2{1) =
BAMI1) = BAMI1) +
BNI(1) = BNI(1) +
BOP{1) = BOP(1) +
BPH{1) = BPH(1) +
BDE(1) = BDE{1l) +
BSU(1) = BSUL1l) +
85I(1) = BSIL1) +
BMT{1) = BMT(1) +

GoT0 B8O

B2#CAMI 1)
B2*CNI(1)
B2*COP( 1)
B2%CPHI{ 1)
B2*CDE( 1)
B2#CSUl 1}
B2*CS1{(1)
B2*CMT( 1)

SR

B3*COX{2)
+ B3*CODL1i2)
+ B3*COD212)
B3%*CAM(2)
B3%CNI(2)
B3*COPL2)
B3xCPHI 2)
83*CDE(2)
B83%Cs5Ut2)
B3%LS112)
B3%CMT(2)




|
- !F]LE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRCONORTE ‘
| |
- ‘:5 :'
|Cmmm e e e e m e mm mm e e mm = ~e~ [N CASE OF ONLY ONE LAYER ——- ‘
C |
- |  70C CONTINUE |

B2 = =-Q0(1)-Qvi2) ‘

| BOX(1) = BOX(1) + B2%COX(1) |
o | BOD1(1) = BODI(1) + B2+« OD1(1) |
BOD2(1) = BOD2(1) + B2+COD2(1) |
BAM{1) = SAMI{1) + B2%CAM(1) .
) BNI(1) = BNI{1) + B2*CNI{1)
BOP{1) = BOP{1) + B2%COPI(1)
BPHI1) = BPH{1) + B2%CPH{1)

& | BDE(1) = BDE{1) # B2%CDE(1) |
| BSUL1) = BSU{1) + B2%CSU(1) |
| BSI{1) = BSI{1) + B2*CSI(1) |

o i BMT(1) = BMT(1) # B2%CMT{ 1) ‘

C
}c---——--——-—-—---—--—-—-———--—-——- CALZULATION OF NEW CCNCENTRATICNS ---
® (e ———— CORRECTICN DF NEGATIVE NITRATE CONCENTRATIONS —- |
C

80C CONT INUE ‘

® | D0 815 I=1,IMAXT
| COX(I) = COX{I) + BOX{I)*DETC/VII) H
| CODL(I) = CODI{I) + BODLII)*DETC/VII) |
® | COD2(1) = CuD2(1) + BOD2{I)*DETC/VII)
| CAM{I) = CAM{I) + BAMI{I)®DETC/VII) |
| CNI{I) = CNICI) + BNI(I)*DETC/V(I) |
- } COP{I) = COP{I) + BGP(I)*DETC/VI(I) |
CPH{I) = CPHII) + BPHUI)*DETC/VI(I)
| COE{I) = CDE(I) + BDEAII%DETC/VII)
L CSUCT) = CSUCI) + BSULID*DETC/VLI) |
CSI(I) = CSILI) #+ BSILI)*DETC/VII) |
CMT(I) = CMT(I) + BMT{I)*DETC/VI(I) |

L IF {CNI{1) GT. 0.0) GOTD 810 |
COXtI) = COXC1) # CNI(I3/5D |
CNIfI} = 0.0 .

® 810 IF (CSUL1) .GT. 0.0) GOTO 815
| COX{1) = COX{I) + CSULIYI/SR
: | CEIL IV = CS53(1).# C30LT) |
L IF (CST1) JLTe 0.0) CSIMI) = 0.0
| CSUEI) = 0.0
; | 815 CONTINUE
- ‘ 2000 CONTINUE
C
|
[ = o e ey s e NG OF INNER LOOP =-~
- @ C==- CALC. GRADUAL INCORP. PHYTOMASS IN WATER AND REMAIN. PHYTCMASS --- ‘i
# I

|

f DO 850 I=1,1MAXT

| IF {TOD{1) «LE. C.0) GOTO 851

| AV = (ACT+19-A{1))/VIIMAXT) |

| IF { IMAXTG .GE. IMAXT) GOTC 852 H

| IF {IS{I) .EQ. 1) GOTO 853 |

| CoODLLT)

‘ 8D 1)
1S11)

CODL{I) + FODL*TOD{I)*AV |
TOD( 1) #( 1L.~FOD 1) ‘ |
|

1




(

|FILE: WQARMEX FORTRAN 41 VM/SP HPO REL 4.2 -~ ELETRONORTE

852 CONTINUE
DHVEG = HVEG-{ IMAXT+1-1)*DEZ
IF {DHVEG «LE. 0.0) DHVEG = DEz -
NIL = IMAXT#1~-1 ‘
IF {1 JE. IMAXTO) NIL = 1 g
IF {1 <EQe 1 +AND. IMAXTG oEQ. 1) NIL = IMAXT
CODZIIMAXT) = COD2{IMAXT) + NIL®{DEZ/DHVEG) *TOD( 1) #AV
TODL 1) = TOD(I) =~ NIL*DEZ/DHVEG) *TOD (1)
852 CONTINUE '
IF {TDRUI) «LT. TLAG .OR. TODII) «LE. 0.0) GCTC 851
COD2{IMAXT ) = COD2(IMAXT) + RVEG *{ 1 ~( IMAX T+1~ 1) *DEZ /HVEG) %

1 TODIO( I)¥DET*A Y
TODL 1) = T0DL1) - RVEG* ({14~ (I MAXT+1 -] }%DE2/HVEG)*
i TIODIC T)®ET

851 CONTINUE

IF {TODII} .LE. 0.0) TOD{I) = 0.0
TOR{I) = TOR(I) + DET
85C CONTINUE !

€ |
;E-.“-.mﬁﬁ__-_nwﬁ-_-____u___-_.-___ END OF CUTER LOCP FCR HYDRAUL ICS —-—
e e T T JUMP OUT OF LOOP, WHEN END OF MCNTH IS REACHED =—-
\c all

E6C M = IFIX{T4DET/6C.8+1.0)
IF [M .GT. MO) GGTC 899
100C CONTINUE

C
i Lt L. CALCULATION VOLUME FRACTION ANAEROEBIC WATER ===
»

i 895 VAN = (.
D0 855 I=1,IMAXT
IF {COX(I) JLE. C.0) VAN = VAN+VII)
855 CONTINUE
| PAN = VAN/VT{IMAXT#1)

c I

R R e e ——— OUT PUT == w
B = e e e e e e~ HYDRAULICS ANC WATER QALITY == p
i

| IF {TEXT{50,7) .EQ. TEST) M = NOUT+]

' DO 900 I=1,IMAX

. OUTQI(M, 1) QILIN/(86400.%1000.)
OUTQO(My 1) QUIIN/186400.%1000.)
DUTQVIM, 1) QVII+1)/1(86400.%1000.)

OUTOX(Ms I3 = COX( 1) !
OUTOD1dMs1) = COD1{I) |
OUTOD2iMy1) = COD2{1) *

OUTAM (M, 1)
QUINI(M, 1)
DUTOP{ M, 1)

CAM{ 1)%1000. 0
CNI{ I)*1000, 0 '
COPI{ 1)*1000.0 '

LI L T T | I T T T A T O (T

CUTPHI M, 1) CPHL I) h
CUTDE{M, I) CDE{ 1) ,
OUTSUIMy 1) csSut 1 4
OUTSTI(M, 1) CSI(1) s

OUTMTIM, 1) CHMTL )

GUTSODIM,I) = SOD( 1) !
CUTTODIMsI) = TODL I)




~ FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 = ELETRONORTE
- OUTBODIM,1) = CPHII)* 1-EXPI-5.%RRESB)) +
1 CDEl 1) #({1-EXP{-5.%RDETB)) + '
\ i CODL{I)*{1~EXP{~5. ¥ROD1B)) +
~ ‘ 1 COD2{I)*{1~EXP{=5.*R0D28B)) |
OUTTON(MeI) = (CAMII) # CNI(I) ¢ (CPH{I)+CDELIJ)*Sp3 + |
. 1 CODI{IN*SA1 + COD2{1)*SA2) % 06O,
Lo DUTTOPIM,I) = (COPILI) # (CPHUIJ+CDE(I))%SP3 +
' 1 COD1{I)*SP1 + COD2{1)%5P2)*1 000
SOC CONTINUE
[ == e o o i s e e e e e QPECT AL JUTPUT, AVERAGE CCNCENTRATIONS ===
2 _
- CM = (.0 |
CME = 0.0 |
CMH = .0
" SUMOX = 0.0

DC 901 I=14IMAXT

SUMOX = SUMOX+COX( 1) %*V{I)
& | CM = (CHM*{I-10+COXI 1))/1
| S01 CONTINUE
T CAM = SUMOX/VT(IMAXT+1)

-~ DO 902 I=1,IHYP
CMH = (CMH%{ I-1)+COX(I)) /I
502 CONTINUE
Lo IHYPLl = IHYP+1
N =1
DO 903 I=1HYP1lsIMAXT
- ' N = N+1
- CME = (CME*{N-1)+COX{I))/N :
) S03 CONT INUE '
-~ OUTHIM) = IMAXT*DEZ
' IoOviM) = IOVER
, OUTQPIM) = QP/1 86400.%1000.)
& | OUTQE{M) = QE/186400.%*1000.)
- CUTCMIM) = CM |
OUTCME{M) = CME
- ; OUTCHHIM) = CMH
QUTCWM (M) = CWM
r CUTPANIM) = PAN
~ OUTDCEIM) = DISPCL 2)
OUTDCTIM) = DISPCH 3) .
OUTDCHIM) = DISPCIL 1) |
~ o
(m=mmm———e—— eemeee== QUTPUT OF OXYGEN CONCe. AT SELECTED DEPTH LEVELS ---
E |
-~ IF tJSTART .EQ. C) GOTO 999

' DO 910 I=1,NLEV
IDEP = IFIX{IODEP(I)/DEZ+0.0C1) '
-~ OXYDEP{Ms1I) = 0.0 .
IF {IDEP .GE. IMAXT) GOTO 910
OXYDEP{MeI) = QUTOX{ My IMAXT-IDEP)
|  S10 CONTINUE
36 CONTINUE
C L]
- | e e e e e e mm e AVERAGE CONCENTRATICNS IN OUT FLOW




& B00.000x 1

FILE: WQARMEX FORTRAN Al
C
SQI{M) = 0.0
SQO(M) = 0.0
SumMC = 0.0
SUMC1 = 0.0
SUMC2 = 0.0
SUMC3 = 0.0
SUMC4 = 0.0
COUT1T = 0.0
CouT2 = 0.0
COUT3 = 0.0
CMOUTL = 0.0
CMOUTZ = 040
CMOUT3 = 0.0
CSOUT1 = 0.0
00 907 I=1,IMAX
SQI(M) = SQIIMI+QI(I)
SQUAM) = SQO(MI+QOLT)
CoXC = COX{I)~CSI(I)/SR
SUMC = COXC*QOUU1I ¥+ SUMC
SUMC1 = CODI(I)*Q0L 1)+SUMCL
SUMC2 = COD2{I)*QO( I)+SUMC2
SUMC3 = {(CPHII)+CDE{(I}) *QO(1)+5UMC3
SUMC4 = CAMITI)*QD(I)+SUMC4
IF (QDUT(1sM-1) .LT. 0.0001) GOTO 908
COUTL = COXC*GD1{1)/S5UM1+COUTL
CMOUTL = CMTLII%GD U 1} /SUMI+CMOUTL
CSOUT1 = CSI(II*GDII 1) /SUMI+CSOUTL
608 IF (QOUT(24M=1) «LT. 0.0001) GOTO 909
COUT2 = COXC*GD2( 1) /SuM2+CDUT2
CMOUT2 = CMTLI)*ED2( 1) /SUM2+CMOUTZ
906 IF {QOUTI{34M-1) .LT. 0.0001) GOTO 907
COUT3 = COXC*GD2{ 1) /SUM3+COUT3
CMOUT3 = CMTII)*GD3{ 1) /SUM3+CMOUT3
S07 CONTINUE
IF {SQU(M) .LT. C.CO01) GOTO 906
CCO(M)Y) = SUMC/SQE(M)
ODI1{M) = SUMC1/SQ0IM)
0D2{M) = S5UMC2/5Q01(M)
0D3(M) = SUMC3/5Q01IM)
AM (M) = SUMC4/SQO(M)
SO0é OCI{M) = COUTL
gc2tM) = CoUuT2
OC3{M) = COUT3
SItM) = CSOUT1
9
C
CREDS = 0.0

IF {COULT2 ..T. 0.03 CREDS = COUT2
IF {REAR
IF 15Q01
CSPIL =
IF (CS5PI
cout2 =

«GTe 0eS) CREDS = 0.0
M) +LT« £.0001) GOTID 904
coutz
L =i¥s 0048 CSPIL =

VM/SP HPO REL 4.2 - ELETEFUNCRTE

(=== m—mmmee— mm—m————— CQRREC TION OXYGEN CONC. FOR REARAT ION SPILLWAY ===

0.0

CSPIL+REAR ¥ CSAT~C SPIL)




- FILE: WQARMEX FORTRAN Al VWM/SP HPO REL 42 = ELETRCNORTE

-~ CSATP CSATH*( 1+DEPTHR /204 )

CGASI = 240.%GASVP/1C0.
2 CGAS = CGASI*{COUT2+CGASI )/{C SETP+CGASI)
o~ COUT2 = CGAS*C S2 TP /CGA SI+CREDS
gciM) = lCUUTl#QOUT{l,Mh1)+COUT2*QGUT(2,M—1)+CCUT3*CEUT43.Mﬂ1)}/
1 SQU(M)
o S04 CONTINUE
C
i [~ =i e e == C CRRECTION ME THANE CONC. FOR ESCAPE SPILLWAY —=
&
IF {QOUT{2sM=1) +LT. 0.0001) GOTO 905
CMOUT2 = CMOUT2- REAR¥CMOUT2
- 0D4{M) = (CMOUTL*QOUTL 14 #- 1) +C MOUT2*QOUT (2 oM-1 )+
‘ 1 CMOUT3%QOUT{3,M-1)) 75Q0(M)
905 CONTINUE
2 SQItM) = SQIIMI/85640C.
SQUIM) = SQUIM)I/86400.
SQI2IM) = SQI(M)/1C00.
- SQO2(M) = SQUIM)/1C0C.
C
‘ [ ot s o o i e i e o 5 e e S S END OF MONTHLY LOGP =---
| ~ | C
i IF (M .GT. MMAX) GOTO 3000
1 NOUT = NOUT+1
| & MG = M
; GOTO 2S5
‘ 3000 CONTINUE
P ne————S S S WR ITE CUTPUT ON UNIT & =--
| C
| & MMAX]1 = MMAX+1
IDATE = 100*%JSTART+MSTART-1

D0 1100 I=1,MMAX1
L IM{I) = IDATE#I-1

IF ((IM{1)-100%JSTART) .GE. 13) IMLI) IM{1I)+88
I M

inon

1If ((IM{1)~100%JSTART) GE. 113) IM(I) 1)+88
- 1100 CONT INUE
C
(e e o i 2 o o e o s e s e XY GE N CONCENTRAT IONS ---
- C '

WR ITE( €9 44)
44 FORMAT (//s1Hls' OXYGEN CONCENTRATION (G/M3) 'y
.- - 1 60Xy IMONTH  ====2>1,/])
WRITE( €5 19) (IMIT)4I=1,MMAXL)
16 FORMAT {6H Z 3251 54/1

: @ D0 114C N=1, IMAX
I = IMAX-N+1
_ | Z = I1%DEZ
o~ WRITE{ 6425) Zo00OUTOX (M1 )y M=1,MIAX])

25 FORMAT [1H oF5.1426F5.1)
1140 CONTINUE

e e i i i e s e i m e BIOLOGICAL OXYGEN DEMAND ===

-~ ' WRITE(&y19C0)




LE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2

1900 FORMAT (//,1Hl," BIOLOGICAL OXYSEN DEMAND 5/20 {8 C2/M33 1,

1 S58Xs "MONTH ====31,/)
WRITE(€519) {IMI I)47=1,MMAX1)
0O 1910 N=1,IMAX
I = IMAX~-N+1
I = I*DEZ
WRITE( €233 Zo{0OUTBODA My 1) oM=1 yMMA X1 )
23 FORMAT (1H yF5.1426F5.2)
51C CONTINUE

WRITE{ €y 1500)

- ELETRONDRTE

[50C FORMAT (//51H1," SLOW COXYGEN DEMAND (G 02/ M2)

1 60Xy "MONTH ~====D>1 /3

WRITE(E;19) (IMU1),1=1,MMAX1)

00 1510 N=1,IMAX

1 = IMAX=N+1

I = I%®[QEZ

WRITE{€923) Zo(OUTOD1IMy1) oM=1 4MMAX])
510 CONTINLUE

T e e e e e e e e e~ FAST CXYGEN DEMAND

WRITE(€,41520)

1520 FORMAT (//,1H1,* FAST OXYGEN DEMAND (5

] 60Xg "MONTH ====>1,7)

WRITE(€519) (IMIT)I=1,MMAXL)

D0 1530 N=14 IMAX

I = IMAX-N+1

Z = I*DEZ

WRITE(€923) Z,(OUTCD2{ My 1) oM=1 4MMA X1 )
530 CONTINUE

02/ M3)

e e e e e —e e~ SLOW OXYGEN CEMAND ~—-

B T e e e e e e e —mee e e PHYTOPLANKTON B IOMASS —-—

WRITE(€,1720)

#20 FORMAT (//,1H1," PHYTOPLANKTGN BIOMASS (G C2/M3)

1 60Xy "MONTH === > 4/)

WRITE(€919) (IM{TI),I=1,MMAXL)

00 1730 N=1, IMAX

1 = IMAX-N+1

Z = I*DEZ

WRITEQ €9 23) ZoIUUTPHIMI ) gM=1,MMAX1)
#30 CONTINLUE

B e e e e e e e e e e e e e e DETRITUS OXYGEN DEMAND ——-

WRITE(Ey1740)
[4C FORMAT {//51H1,' DETRITUS OXYGEN DEMAND (G 02/ MN3)
E 1 60Xy "MONTH ====>1,/)
WRITE{ €9 19) (IMUI),I=1,MMAXL)
0O 175C N=1y1IMAX
I = IMAX-N+1




»

FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRONORTE

7 = I%LEL
WRITE( &9 23) Zf‘“be’E(Mli ) !M*lg?‘%"%f\?(l)
1750 CONTINUE

G
C S —— e R UL AR CEMAND ——-
WR ITEL €9 17€0)
1760 FORMAT (//s1HL,* METHANE OXYGEN DEMAND (G 02/M3) s

1 60Xy "MONTH —===2>"4/)
WRITE( €9 19) 1IML 1) 91=1,MMAXL)
o0 1770 N=1, IMAX
1 IMAX-N+1
z I1*DEZ
WR ITEL &5 25) Z’iTLTMTiM,I),Nzl,MWﬂX1)
1770 CONTINLUE

nou

c
[ s s e e L e e e e S S S ST SED IMENT CRGANIC MATTER ---
C
If (LOG -EQ. 0) GOTD 1135
WR ITEL 65 16001
1600 FORMAT (//,1Hl,' SEDIMENT ORGANIC MATTER (G C2/M2) "y

1 60Xy "MONTH ————>1 /)
WRITE(6,19) (IM(T1),1=1 ¢MMA X1 )
DO 161C N=1y IMAX
1 = IMAX-N+1
7 = 1*DEZ
WR ITEL €4 1555) Zp(?LTSfD(N,I);ﬂ=1,1ﬁ&Xl)
161C CONTINUE

C
P i o i S S B S e A B e i S SRS PHYTCMASS IN STORE ===
C

WRITEL €,1620)
1620 FORMAT (//41H1ls" DHYTOMASS I N STORE (G p2/ M2) 'y

& 60Xy TMON TH e DV g [)

WRITEL €, 19) (IM I)+1=1sMMAXL)

DO 1630 N=1, IMAX

1 = IMAX-N+1

7 = I¥DEZ

WR ITE( &y 15551 2, 1OUTTODI My 1) #M=1 sMMAXL)
163C CONT INUE

C
£ i e e S S e R S e s S S AMMONI UM CCNCENT RATICN —--
r

IF (LOG +EQ. 1) GDI10 1135
WR ITE{ &y 15401

1540 FORMAT {//s1Hl+? ANFMAONTUM CONCENTRATION (MG N/ ¥3) 'y
1 60Xy "MONTH —=-- >1 5/}
WR ITE({ €2 19) (I""H])jl:l,"”'”,)(l)

D) 1550 N=1y IMAX

1 = IMAX-N+1

Z = I*DEZ

WR ITE( €5 1555) i;i}LTEM(M,I),H=lgMWﬁX1}
1555 FORMAT (1H 2F5.1926F5.0)
155C CONTINUE

(g2 |




FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETRONCORTE

|
|
\

§ e b o e e e e e o e i e = NTTRATE CONCENT RATION ~~-
c
WR ITE( €, 1560)
1560 FORMAT (//,1Hl,* NITRATE CONCENTRATION (MG N/M3) *y
1 60Xy MONTH  ====>7,/) :

WRITE(€519) (IM(I)aI=1,MMAXL)
DO 157C N=1, IMAX
1 = IMAX-N+1
7 = 1%0EZ
WR ITE( €5 1555) Zo{OUTNICMT )yM=1,MMAX1)
157C CONTINUE
c
(=ommmmmm—mm e m e mme e mmem e m mm e e == =e = TOTAL NITRCGEN CONCENT RATION ---
C
WRITEL €5 1920)
1920 FORMAT (/7/sy1Hls' TCTAL NITROGEN CONCENTRATION (MG N/ M3)7,
1 59Xy "MONTH ====>1,/)
WRITE(Ey19) (IM(T),1=1,MMAXL)
D0 193C N=1, IMAX
I = IMAX-N+1
1 = I1*CEZ
WR ITEL €3 1555) Zo(OUTTONE Ma1) oM=1 JMMAXL )
1930 CONTINUE
c
C = e e e o e mm mm == = ] S$OLVED PHOS PHORUS CCNCENT BATION ===
€
WRITE( €y 15800
1580 FORMAT (//s1Hl," DISS. PHOSPHORUS CONCENTRATICA (MG P/ M3)t,
1 58Xy MONTH ====>1,/)
WRITEC €s19) (IM(1),1=1,MMAXL)
DO 1590 N=1, IMAX
I = IMAX-N+1
7 = I*DEZ
WR ITE{ &y 1555) Z,(OUTOPEM4T )yM=1,MMAXL)
1590 CONT INUE
c
£ e o e i e o e s s e o e e e e s TOTAL PHOS PHORUS CCNCENT RATION ===

C

[

‘ WRITE({&e 1940) :
| 1940 FORMAT (//,1H1,* TOTAL PHOSPHORUS CONCENTRATICN (MG P/M3)*,
1 58 Xy IMONTH ==—=>* /)
\ WRITE( 69 19) (IM{I) ,1=1,MMAXL)
| DO 1950 N=1, IMAX
I IMAX~N+1
? = I%DEZ
| WR ITE( 69 1555) Zo{OUTTOP My 1) yM=1 yMMAXL )
| 195C CONTINUE

i

‘,-—---—-——w-——-------~----—--—-—---«-----——— SULFATE CCNCENTRATION —--
|

a5

IF {LOG .EQ. 2) GOTO 1135
WR ITE( &3 1960)
1660 FORMAT {//s1Hls" SULFATE CONCENTRATICON (MG S/M3) 1,
1 6T Xy TMONTH ====>1,/)
\ WRITE(E919) (IM({1),1=1,MMAXL)




- P
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o DG 197C N=1,IMAX
I = IMAX~N+1
7 = 1%DEZ
- WRITEL €923) Zo{OUTSUIMI)9aN=1,MAXL)
157¢0 CONTINLUE |
C B il oy
& | o e i i o i i i e i e i e i e e o SULFIDE CONCENTRAT ION ——-
IC |
- WRITE( &y 1980)
- | 1$8C FORMAT {//s1H1s* SULFIDE CONCENTRATION (MG S/M3)*,
- 3 6T X TMONTH  ====>",/) '
WRITE(€519) (IMII}5]=1,MMAX1)
- DO 1990 N=1, IMAX
I = IMAX-N+1
7 = I*[EZ
- WR ITEL €2 23) Zo{QUTSI(MyI)gM=1,MMAX1)
1590 CONTINUE
1€
- | = e o i o i i o e e e e e e = ] EMPE RATURES ——-
!
1€
IF (LOE .EQ. 3) GOTD 1135 |
- WR ITE( €9 46)
46 FORMAT {//91H1," TEMPERATURES (0C) 'y
1 60Xy "MONTH ~====>%,/)
- WRITE( 69 19) (IM(I)sI=1,MMAXL)
OO0 1141 N=1, IMAX
I = IMAX~-N+1
- 7 = I%QEZ

| WR ITE( €5 25) Zs(TMA T Me1) 4M=1 ,MMAXL)
1141 CONTINUE

c
) o o o i i e e e = [NFLOWS
c

- IF (LOG .EQ. 4) GOTO 1135
WRITE(€&y18)
18 FORMAT (//91Hls" HORIZONTAL INFLOWS (M3/S) /1000 ',
- 1 HO0Xy "MONTH ====D>1,/)
WRITE(€s19) (IMII)I=14MMAXL)
00 111€ N=1, IMAX

-~ I = IMAX=-N+1
7 = I*DEZ
WRITE(€922) Z,ADUTQIIM,T) sM=1MMAXL)
- 22 FORMAT (1H 4F5.1926F5,2) ,
1110 CONTINUE .
-
- I i e i s i e o A o SA . as ey e e T S = T ey
C |
WRITE(€&y42)
- 42 FORMAT (/791H1ls? HORIZONTAL CUTFLOWS {M3/5)/1000 ',
1 60Xy "MONTH —===>7",/)
WRITE(€919) {IMIT),1=1,MMAXL)
~ DO 1120 N=1,y IMAX ,
I = IMAX~N#1 .
I = I*CEZ '
- WR ITEf €9 22) Z,A0UTQOI{MS1 ) s¥=14MMAX1)




FILE: WQARMEX FORTRAN Al VM/SP HPOD REL 4.2 - ELETRONCORTE

1120 CONTINUE

£ = e e e o e i i i e o o e e e e VERTICAL FLOWS -—=

C
WRITE(E943) ;
43 FORMAT {(//7,1Hl,* VERTICAL FLOWS {M3/S5)/1000"",
1 60Xy TMONTH ====37,4/)
WRITEL£€519) (IM(I),I=1,MMAXL)
DO 1130 N=1,y IMAX
1 IMAX~N+1
z I*CEZ
WRITE(£922) Zi0UTQVIMLI ) aM=1,MMAX1)
1130 CONTINUE
C

£ = mm i e i e o i o o i e e e e o e == GEQMETRICS ==

C

i

IF 1L0G +EQ. 5} GOTD 1135
WRITE(E,59)
59 FORMAT (1Hl, /s * VOLUMETRIC DISTRIBUTION PER LAYER')
WRITE(€919) (IMI1)41=1,MMAXL)
WRITE( €952) DEPTHO of DEPTHI M) yM=1 sMMAX)
WRITE({&y62)
62 FORMAT (//9 " LAYER %y ' VCOL. LAYER VOL. ACC. UPTO LAYER 8
i PAREA *3/)
| DO 1143 N=1,IMAX
1 = IMAX-N+1
Z = I*[EZ
WRITE{€963) ZoVII)VTLI+1),A(I+1)
63 FORMAT (1X9F5.193X9E124595X%X9E12.595X5E1245)
1142 CONTINUE

C
€ = mmmmmm e e e i e mmmm —m == == SUMMARY OUTPUT, AVERAGES --- ﬂ
c
1135 WRITE(€545)
45 FORMAT (///51H1," SUMMARY OF RESERVOIR SIMULATICN 'y
. 1 50Xy 'MONTH  ====>1,/) :
WRITE( 6519 ) (IMUI),1=1,MMAXL)
WR ITEL €549) (IOVIMY,M=1yMMAX1) T

4G FORMAT (//7+1H #5HSPILL, 2615)
WR ITE( &9 52) DEPTHO o( DEPTH( M) 4M=1 yMMAX)
52 FORMAT (/41H $5HPROF 526F5.1) |
WRITE( €3 53) HEPIQ, (HEPIIM) oM=1,MMAX) f
53 FORMAT {1H 45HEPI 426F5.1) i
WRITE( 6954 ) HHYPCO o{HHYPOU M) 4M=1 ,MMAX) f
54 FORMAT (1Hy SHHYPO 426F5.1) - ¥
WRITE(6955) TEPIC, (TEPI{ M) sM=1,MMAX) \
55 FORMAT {1H oSHTEPI ,26F5.11) i
WR ITE{ €4 56) THYPCO{ THYPOLM) 4M=1 ,MMAX) ﬁ

56 FORMAT {1H 5 SHTHYPD,26F5.11)
* WRITEL€,27) (SQI2(M)oM=1,MMAXL) )

|: o 27 FORMAT {/y1H, SHQIN ,26F5.1) iy
E WRITE{ €9 26) (OUTQP M) 4M=1,MMAXL) 3
: 26 FORMAT (1H ,5HQPR 5 26F5.0) :

WRITE{€y28) {OUTQE{M)gN=1y MMAX])
28 FORMAT (1H ,5HQEV +26F5.0)
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WRITE( &y 29) ISQUZ(MI;M=1;MM#X13
2¢ FORMAT (1H s SHQOUT 2 26F5.11
, WRITEl &y 2132) (DUTCﬂH!H)1M=lgMMﬁX13
2132 FORMAT (/7 1H g SHCWM 2 26F 5411
WRITE(€,2123) lUUTCHlM)1M=1¢MMhX1)
2132 FORMAT {1H y SHCHM s 26F5.11
WRITEL €9 21 34) lDUTCME(M),H=l'MM&Xl}
2134 FORMAT {1H y SHCME 2 26F5.11)
WR ITEL 65 2135) lUUTCMH(M),M=1'MMﬁX1]
| 2135 FORMAT {1H s 5HCMHE 2 26F5.1)
' WRITEL €9 2131) (HUTPAN!M):M=1vMHAXll
| 2131 FORMAT (1H s SHPEN 2 26F5.2)
‘ WRITEL €932) (DC(N)gM=1,MMﬁX1}
32 FORMAT (/. 1H s BHOXY 9 26F5a1)
WRITEL €5 21306) {DCGlMin=1.MMAX1)
213¢ FORMAT {1H s SHOXYO g 26F5411)
WRITE{&,2137) (UCl(M)qM=1,MMAXl)
2137 FORMAT (1H 9 SHOX Y1 s 26F541)
WRITE( 6,2138) iDCE{M)'M=]'FMﬁX1!
2138 FORMAT (1H s SHOXY2 s 26F5.11)
WRITEL 692139) {UC3(M);M=1gMMAX13
FHRHAT (1H ’SHQXYE 12&!:5-1}
WRITE(£9132) {DUTDCEIM)glegMMAXl)
132 FORMAT (/7 1H ¢ SHOCE 2 26F5.2)
WRITE( & 134) {DUTDCT(M),Mﬁl,MMAXl)
134 FORMAT (1H JS5HDC T 5 26F543)
WRITE( €4 133) (GUTDCH(%);M=1;NMAX1!
133 FORMAT {1H y SHDC H y 26F5.21)

~oY
[y
wd
N

HEPIO = HEP I(24)

HHYPOO = HHYPO{ 24)

TEPIGC = TEP I{ 24 )

THYPOO = THYPOL 24)
C
C‘“”*"“”"‘“*“‘“*“”’-‘“-”"*'"""“"-“ CALL SUBROUTI NE pPIVER IF DESIRED -—-
C

TDAM(l)=TDAMi23

IF(TEXT(SU,33.EQ-RIV) ChLL RIVER (TDAM,UC,CDl,CDZ;CUB,OD#,AM,

i RUDlB,RDDZB,RDETB,RMCXE.FNITE.SN,SAl,SAZ,

i Sﬂ?qFANyMWﬁX;SQG;IM’
{5
| C e e e e S T i S P e e e e s e e e me= = S ING CUTCM —=-
L

IF{TEXT{SU’3).EQ.RIV2’ CALL RIVER (TQQM,GUTC”;[Dl,fDZ'CDE,CD4;

1 ﬁMgRﬂDlB,RjDEB:RDETE,RM(XE,FNITBgSN,

1 SAI,SA2;3ﬂ3gFANgﬂMAX,SQ(,IM}
e
55 ---—*——“—*----—-----ﬁ‘“--——-—--~*--——‘—*—-*—---'--— USING DUTCMH ===
|

IF(TEX?(SU,3}-EQ-RIV3) CALL RIVER (TDAM:GUTCﬂH,Eﬁl,GEZ!GEB;DCQ;

1 ﬂMgRUDlB,RUQZB,RDETB,RM(XB,FNITB;SN,

i S#l93#293&31FAN3MMAX!SQ(:I”‘
K
[ —'*m4““*““““"m““"“‘"'“-—"'“'-'“”“--” WRITE QUTPUT CN UNIT IFILE —=

IF (JSTART .LE. 0) G070 1201
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DO 120C M=1,MMAX1
WRITE(IFILE,79) IM{M),0UTHIM),SQ1(M) ,SQ0{M),CD1{M) 0021M),CD3(M),
1 CD4{M)4STIM 4AME M) 4OCOL(M), CCIMI,
i {OXYDEPI My J} 9J=1 4NLEV)
79 FORMAT (149F5e192F TaUp6F 54 2912F6.2 )
1200 CONTINUE
1201 CONTINUE

C
(==—-== DECIDE TO DO ANOTHER TWD YEARS OR ANOTHER RESERVLIR OR STOP -—-
C
IF {TEXT{5Gs1) ~EQe GO ¥ GOTO 2
IF ITEXT(50:1) <EQ- RUN) GOTO 1
GDTO 9%99
{ mmm i e e i e o o e i e s i e e wmen e e WRTTE- ERROR CCDE ——-
£
€596 NERROR = NERROR+]
$995 NERROR = NERROR+1
994 NERKOR = NERROR+1
G692 NERROR = NERROR+]
992 NERROR = NERROR+1
G991 NERROR = NERROR+1
WR ITE( £5499) NERRGR
9% FORMAT { 20H NUMBER OF ERROR = L15)
=
[ mmm mm e mm i e e e e o i mm mm e mm == END OF PRCGRAM ==~
C
€59 CONTINLUE
STOP
tND
L
£ 4 sk s e e e e ol e e ok sk ok ool ok stk sk ok Sk el ol sl e solofole ok ok Bk ok ok ok ok ok Rk sk ko
e
< WR-ARM DOWNSTREAM:
C A MODEL FOR CALCULATION OF THE OXYGEN BUDGET OF THE RIVER
C DOWNSTREAM OF A RESERVOIR {MAN-MADE LAKE)s AN CPTICNAL RCUTINE
C
(C o sk sk skoke skl ol o ol sk sl o e ke ok ke 3ok skl kol sl ol ik ol sk sl ke e 3ok ok 3k bk sl skl ok ool ok ok ok
C i
SUBROUTINE RIVER ( TDAMG L OX4COD1,C0OD2 3CDETH CMET 5CAMLRCD1B,RCD28,
1 RDETBSRMOXB yRNI TB 9SNySALySAZ9SA34FAN, MMAX,Q1, IM)
L
o= e - o 7 s e W i e s s e s 7 e v s e e ewwm s PECLARATICNS ===
[ o e o i o i e i e i e e e == WATER QUALITY ——-
17
DIMENSION COXU25),CO0D1425) ,C0OD21 25)sCDET{25) 4CBODL25)sCMETL25) 4
i CAMI 250 sCOX011 1525423, COD10O(M11 525492) sCCD201(11,525452),
i CDETO{ 11 42542) sCMETOL1192592)sCAMOLL 1925420
1 CBODC{ 114259 2) yTDAML25)
G
[ o e s e i et o . e s i e it e e merm o= HY R AULICS AND GEOMETRY ——-

o
| DIMENSION QI{25)+sQID{11425)sQIT{11 425) VELCU(11425) yDEPTA114253,
1 ROHKMI 11 )9AVIL1) oBVI11) s AHL1 1) oBH(11)sFLOWI11,4259,
1 DISTI11)




l = - .!l!
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Jaes |
G o st bt o B o i bt o RURTLIARY PARAMETERS —— |
| C
DIMENS ION TEXTA{5C,E) 2I10PD{11),10PTI11) »I10PVI11ldsIM{25), _ |
1 TIME(11, 25)

{ ~=—=m—m——== READ INPUT DATA FOR GEOMETRY, INFLOW AND WATER QUALITY --—-

&N

READIS5510) {TEXT(1sIds1=1,8) ¢NREACHsDAMKMy DELKMy IFILE ‘
K= 4
DO 101 N=1,NREACH
READ{5320) (TEXTIK3I )eI=148) yRCAKMINI  AVIN) BV IN) s AHIND,, BHIN),
1 IOPOIN) »ICPTIN) oI CPVIN)
w K= K+1
IF {IOPDINY «EQe 03} GOTO 1060
READIS5330) TEXTIK1) s{QIDINgI)yi= 2,13) |
READ(5530) TEXT{K+1s1)(QIDINyI) 31=14,25)
QIDI{Ngs 1) = QIDI{N,2) |
K = K+
100 IF (IOPTINDY EQ. 03 GOTO 101 '
READ(5530) TEXT{Ka1l) slQITINsI)sli= 2,13)
READ{S5430) TEXTIK+1,1) {QI TINsI) »1=14,25)
QITINs 1) = QITIN,,2) ‘
K = K+¢g
101 CONTINUE
READ(5440) (TEXT{50C, 1) 31 =148)4CDXI 4CDETI 4CAMI4LTG .
10 FORMAT [B8BA441542F5.0415) '
20 FORMAT (BA495F5.09315)
30 FORMAT {(A4,12F6.C)
40 FORMAT {8A4,3F5.(,15)

C

G i o i i e s o e e S e i e e i i e i imm oo MRITE INPUT DATA —=—
€

If = IFILE

IF {IF .EQe 0) IF = &

WRITE(1F,9)

WRITE[IF911) {TEXTI{141),1=1y8) yNREACHsDAMKMyDELKM, IFILE

K = 4

DO 105 N=1+NREACH '

WRITE(IFy21) ({TEXTAK 91 )e1=1458) yRCHKMIND) 9 AV {N) » BV IND 9 AH (N )y BHIN )y

1 IOPDIN ) JOPTAND s 10PVIN)

K = K+1 '

IF (IOPDIN) <EQe 0) GOTO 104

WRITE(IF,31) TEXTUKe1) o{QIDINsI) 4I= 2,13)

WRITEQIFs31) TEXTI(K+1y1) 9{QIDINsI) s1=14,25)

K = K+2 |

104 IF (IDPTIN) .EQ. G) GOTO 105

WRITE(IF31) TEXTIKe1) ol QI TINsI) sI= 2,13)

WRITEQIF931) TEXTIK+1,1) o(QITIN,I) 91=14425)

K = K+z 3
| 105 CONTINUE |
a | WRITE(IFg41) (TEXTU(50+1) oI =1 y8)COXI sCDETI 4CAMI,LOG |

: S FORMAT (///91H1, 20HDOWNS TREA M~ RI VER WA j

11 FORMAT {1H 38A%4 1842F8.2,18) |
21 FORMAT (1H 3BA4eFBa244F8.3,4318)




FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4¢2 - ELETRCONORTE

31 FORMAT (1H ,A4,12FB.2)
41 FORMAT {1H 18A4493FB. 241810

C
[ i e e e 5 e R SRR PR BEGIN OF COMPUTATIONAL LOOPS FCR EACH MONTH =—=—
e e e Loor L=l FOR THE "END OF THE MCNTH® SITUATION ——=
Crmmmmnm == m=—== LO00P L=2 FOR THE “BEGINNING OF THE MCNTH" SITUATION -—=
C LB [
DO 300C L=1,2
MMAX2 = MMAX#2-L
DO 200C J=1yMMAXZ
M=J=1+L
C
C--—-"------*---—--'—-----*--—--—-*—--—--* S ATURATICN CONCENTRAT ION =—=
CSAT = !0.68—0.0C06*73AN#M33*(755.#’0.032*TDAMIN3**23/
1 {TDAM{M)+35.)
C
C*-—---—---“-*--“*--ﬂ"‘--~-~--"*“~“=“—"-—~~~- DEGRADAT ION RATES —=
o
ROD1L = RUDlB*(1.0453**{TDAH(M)“EO.?JB&%GO.
ROD2 = RUDZB*(l.O#Sl**!TDAM(M)-ZD.)/B&#OO.
| ROET = RDETB*!I.O#S!**(TDAM(M#*ZO-?/G&#DO.
| RMOX = RMBXB*(l-O?Z)**iTDAMIM)“ZO-)IB&éOO.
RNIT = RNITB*!I.GTZ)**{TDAM(M!-ZO.iIBé#OO.
C
(e e i e S TOTAL INFLOW AND AVERAGE CONC. FOR REACH 1 ===
C"“F—*-——--—**n—-ﬁ--—'—“-----—--=—~——-——-—“~—--—'"—* NC TRIBUTARIES ==
C
COXR = 0.0
COD1IR = 0.0
coD2R = 0.0
| CDOETR = 0.0
CMETR = 0.0
CAMR = 0.0
IF (IoPT(1) .EQ. 1) GOTO 180
QIR = QIIM)
IF (QIR «LEe 0e1) GOTO 180
Coxg = COXtJ)
CGD1R = CODLLY)
cop2r = €COD2(J)
COETR = CDET(J)
CMETR = CMET{(J)
CAMR = CAMLJ)
GOTO 1S5
7
[ i o e o g e e A S i S8 S mE TRIBUTARIES AT BEGINNING OF REAGH ==&
=
18C QIR = QIIMI+QIT( 1, M)

If {QIR .LE. 0.1) GOTD 195

COXR = lCDX(J)*QIIM!+COXI*QITi1,Mil/QIR
CODIR = COD1{JI*QI{M)I/QIR

COD2R = COD21J)*QIMIMI/QIR

CDETR = (CBET(JI*QIINQ+CBETI*QIT!1oM))/QIR
CMETR = CMET(J)*QI{M)/QIR

CAMR = {CAH(JI*QI(MI+CAHI*QIT(1'Mli/QIR




»

| C

| C

FILE: WQARMEX FORTRAN Al WVWM/SP HPO REL 4.2 = ELETRONORTE

C
Lo o o e o i s s e e v e e S v e e e e e e —em = QETERM INE BOD ~——
C
198 CBUDIJ ) = CDETR#¥({1-EXPI-5.#RDETB)) + COD1IR*{1-EXP{-5.%xRCLC1E)) +
1 COD2R*¥1{1-E XP1- 5. #R0D23 )}
C
[C === —mmemmmm e e c e == BEGIN OF COMPUTATIONAL LUCOP FCR EACH REACH —-
(e m— e e e e e mem e = INTTIALI SATIOCN AND CEECK DISCHARGES ===
C |
DO 100G N=1,NREACH
QIRT = 0.0
VELR = 0.0
DEPR = 0.0
SUMD = 0.0
T = 0.0
IF {QIR JLE. D0.1) GOTD 410
L |
[ = i s o o s v e TOTAL INFLOW AND CONCe FOR THE CTHER REACHES =-—-
(= e e e e e —— =~ NI TR IBUT ARIES ===
C :
IF IN LEQ. 1) GOTO 205 |
IF 1J0PTINY EQ. 13 GOTD 201
QIR = FLOWIN=-1sM)
COXR = COXOIN=1 oML )
CODIR = CODIOIN=-14M,1) .
COD2R = CUD2CIN-1sM,L1)
CDETR = CDETOIN-1sMs13 :
CMETR = CMETOIN-1sMy1)
CAMR = CAMOIN=14M,L)
GOTD 205
C :
(s o v e i it e e v e e e mee = [RIZYTARIES AT BEGINNING OF REACH =-—=- '
201 QIR = FLOWIN=-14MI+QITINyM)
COXR = (COXO(N=- 1aMa L) 3 FLOWIN=-14M)+COXI*QITINsM¥))N/ QIR |
CODLIR = CODLOIN-laMaL)XFLOWIN-1,M) /QIR
COD2R = COD20(N=-1eMa LI LOWIN=-1,M) /QIR
CDETR = (CDETODIN~1 ML )*FLOCWIN=1 sMI+CODETI®QITIN, M) )/ QIR '
CMETR = CMETO(N= 1,My L)X LOWIN-1,M) /QIR '
CAMR = [CAMOIN-1yMe L) ¥ LOWIN=14M) +CAMIZXQI TIN,M) I/ CIR
205 CONTINUE
QIRT = QIR |
C
|| Er e e i e A R HONG B L E SEGHENES [l SEAGH ~~
C
NS = IFIX{RCHKMIN) /DELKM+0.1)
IF INS .LT. 1) GOTO 410
C
(= mmrem—e e e we e == TR IBUTARIES OR RUN=0OFF DIVIDED AMONG SEGMENTS ===
DR = 0.0
IF {IOPDIN) +EQe 1) DQ = QIDINsM)/FLOATINS)
QIRTLI = QIR
. s s e, s e i e e 3 EG IN OF COMPUTATIONAL LOCP FLR EACH SEGMENT —-

| €
C




vid/SP HPD REL 4.2 = ELET RONORTE

JLE: WQARMEX FORTRAN Al

o e - W

s b a e DT EAMI HE TETAL ENELER =

P o .
[
I
[

D0 400 K=1,N5
QIRT = QIRTL+DQ

e DE TE RM
L esndas= FUNCTION OF DISLN

o — — A ——

INE FLOW VELCCITY AND DEPTH ===
ARGE (I0PV=0) ===

IF (I0PVIND .EQ. 1) GOTO 208
VEL = AV(N)*QIRT**BV(N3
bR = AH{N)*QIRT**BHlN) |

GOTo 2¢9

C
e ikt i £ FUNETLEN DE GECMETRY (10PV=1) —== |

i
,c e i e e
|

; D = AVIN )J#QIRT#*BVIN)
| DEP = AH(N)*QIRT¥*BHIN) |
L = QIRT/(DEP*%ID} |

il C
—= REAERATIDON RATE, TIMESTEP, TIME ANC SUM-DEPTH =~

C_-—-—-—_-.-._...b.u——“_

3.8b186400.*iVEL**0.51/{OEP#*l.ﬁ)*1.016**1TDAM(M)-20.G) ”
DET = DELKM/VEL¥10C0. !
T T+DET ¢
SUMD = SUMD + DEP

206 RK2

W n

INCREMENTS BY PEAERATION ANC DEGR ADAT ION ===

e e ammm e CONCe

{{ ==

FA

FO
COXB = COXR

|

|

1.0
1.0
IF {COXR «GT. 0.0) GOTO 220

FA = FAN
O = 0.0

CoXB = 0.0
220 PREA = RK2#{CSAT-COXBIIDET
PMES = RK2%CMETR*DET
poDl = FA*ROD1¥CODIR*DET
onp2 = FA*ROD2#CCD2R*DET ‘
SODET = FA®RDET#CDETR*DET
FOXRMOX*C ME TR #DET i
\

PMOX
PNIT FU*RNIT*ﬂﬁMR*DET

B W

CONCENTRAT 1ONS IN OUTFLOW —= \

e i - —r -

LOXR = lCBXR*QIRT1+CDXI*DQ)IQIRT + PREA - PCD1 - gcD2 -

PDET - PMOX = SN #P NI T
CDDlR*QiRTl/QIRT - POD1

COD2R*QIRT1/QIRT = pCD2
(CDETR*QIRTI+CDETI#DQ)IQIRT - PDET

EMETR*QIRTIIQIRT - pMOX =~ PMES
lC#MR*QIRTl+CAMI*DQ)}QIRT + SA1*POD
1 SA 3%PDET - PNIT

QIRT

1 + SA2#*PCDZ #

=)

o

m

el

x
Bowowoni

QIRT1 =




FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4,2 = ELETRONORTE

——— e L ¢ R e SR R e
© 400 CONTINUE
€ e e mmmmmmmmmeamee === AVERAGE FLOW VELOCITY AND CEPTH FOR REACH -—-
: VELR = RCHKMIN)*10C04/T s

DEPR = SUMD/FLOA T(NS)
e A e i s s o i o et DETERMINE BOD —~
¢ 410 CBODR = COETR®{1-E XP{~5.%RDETB)) + CODLR*{1-EXP{~5.%ROD1EI) +

1 COD2R*(1—E XP {~ 5. ¥R (D 2B3)
E-»n-w-—~—n-~--—w--—-w-ﬁn«-«—m—--MJ' STORAGE OF RESULTS IN OUTPUT —-

COXO(NsMsL) = CCXR

420 COD1O{NsMsL) = CCDIR
COD20INsMsL) = CTCDZR
COETOI{NsMsL) = CDETIR
CMETO(NgMsL) = CMETR
CAMO{N sM4L 3 = CAMR
CRUDOINsMsLY = CBODR

CO XR = 0.0

CODIR = (.0

COD2R = 0.0

CDETR = 0.0

CAMR = 0.0

IF IL NE. 13 GOTO 10600
FLOWINSM) = QIRT
VELOIN M3 = VELR
TIMEI{N,M)} = 1000C.

IF {VELR «GTe. 0.C001) TIME (N M) = RCHKMIN) JIVELR*8E.4)
DEPTINsM) = DEPR

-
£ o e e e s e e i i m e END OF LOOPS FOR REACH AND MONTH ===
i
1000 CONTINUE
2000 CONT INUE
1000 CONTINUE
&
[ o o CALCULATE DISTANCE FCR QUTRUT =—-
G
NR = NREACH#+1
DIST{1) = DAMKM
DO 500 I=24NR
DIST{I) = DISTII-1)+RCHKM{I-1)
500 CONTINUE

(e o o i s e i e e S e = WRITING CUTPUT ON FILE IFILE-—-
P ————— e P de L DR LR CLR S

MMAX1 = MMAX+1

»




FILE: WQARMEX FORTRAN Al VM/SP HPD REL 4.2 — ELETRONORTE
WRITELIF,51) (DIST(I)sI=1,NR)
51 FORMAT (///41H14SXs5H  KMs11F 6. 0)
WRITEL IF,61)
61 FORMAT (10H COX {END)y/,10H TIMEs /)
DO 610 M=1,MMAX1
WRITECIFs52) TMUM) oCOXIM) 5 (COXOl Ny My 1) sN=LisNRE ACH)
€10 CONT INUE
52 FORMAT (5Xs1595Xs11F 6. 1)
C
€ = o mmmm e e e e e e e OXYGEN CONC ENTRAT ION (L=2)
C
WRITE(IF,51) (DISTAI)sI=14MR)
WR ITE{ IF469)
65 FORMAT (12H COX (BEGIN)y/y10H TIME, /)
DD 690 M=2,MMAX1
WRITEQ IF952) IMIM) 4COXIM=1)s (COXOl NgMy2) sN=1 ,NREACH)
€90 CONTINUE
C
= e o i e it i i e e BIOLOGICAL CXYGEN DEMAND
C
WRITE({IF,51) (DIST(I)sI=1,MR)
WR ITE( IF467)
67 FORMAT (5H BOD /4 10H TIME, /)
D0 670 M=1,MMAX1
WRITE{ IFs52) IM{M)4CRODIM) ,{CBODO(NsMs1) sN=1 ,NREACK)
670 CONT INUE
C
€ m o e i i i e i e e — e = (D1 CONC ENTRAT ION
C
IF (LOG .LT« 1) GOTO 959
WRITE( IF451) {DISTLI),1=1,NR)
WRITEL IF462)
62 FORMAT (5H COD1y/y 10H TIME, /)
DO 620 M=1,MMAX1
WRITE(IFs52) IMIM),COD1(M) 2{CODL GINyMy1) sN=1 ,NREACH)
62C CONTINUE
c
| € oo o e i e s e e e i i e e e i e e e = (D2 CONC ENTRAT ION
C :
WRITE(IF451) (DISTLIDsI=14hR)
WRITEL IF463)
63 FORMAT (5H COD2,y/, 10H TIME, /)
DO 630 M=1,MMAXIL
WRITE( 1F,52) IM{M) 4CUD2( M) 41 COD2 O(NsMy1) sN=1 yNREACHK)
€30 CONT INUE
C
€ mmm o e i o i e i e e = —m = e DETRITUS CONCENTRAT ION
¢

WRITELIFs51) (DIST(I)s1=14NR)
WRITEL IF,79)
75 FORMAT (5H CDETs /79 10H
DO 615 M=1,MMAX1
WRITE( IF,52) IMIM)CDET{ M) s(COETO{NsMs1) oN= I,NREACHQ
€15 CONT INUE
C

TIMEs /)

L




J| |
(3 |FILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 - ELETFCNORTE |
: |
. | Lo e e e s e e o e i e e e e oo ME THANE OXYGEN DEMAND CONCENTRAT ION ==-
C
) WRITE{IFs51) (DISTUINeI=1,NR)
. WRITEL IF,81) |
81 FORMAT {5H CMET,/, 10H TIME, /)
DO 617 M=1,MMAX1 bt :
. WRITE(IF352) IM{M)CMETIM) s{CMETO{NysMys1) yN=1 4NREACH)
617 CONTINUE
C
& | Cmmm e e AMMONTUN CONCENTRAT [ON ==
C
“ WRITEL IF951) (DISTUI)sI=14NR)
o WRITE( IF,80)
80 FORMAT (5H CAM,y/, 10H TIME, /)
DO 616 M=1,MMAX1
. WRITEL IF355) IMIM),CAMIMI s ICAMOINsMyl) oN=1 4NRE ACH)
€16 CONTINUE
: 55 FORMAT [5X31595X911F€a2)
= e e o s e e et e e [) ]S CHARGES — -
'8
) IF (LOE LTe 2) GOTD S99
WRITE(IFs51) (DISTUI)eI=1,NR)
WRITEL 1F,64)
& 64 FORMAT (5H FLOWs /4 10H TIME, /}
DO 640 M=1,MMAX1
WRITE{IF$53) IM(M)QTIM) oI FLOWIN yM) sN=1,NREACH)
- €40 CONTINUE
532 FORMAT (5X91595Xs11F6.0)
C
- ) ey S SIS P ————— & Iy NV =3 I ] o § [ T
C
WRITELIFs51) (DISTI{I )el=14NR)
~ WR ITEL IF ,65)
65 FORMAT (5H VELG,. /s 10H TIME, /)
DO 650 M=1,MMA X1
= WRITE{IF454) IMIM){ VELOIN sM),N=1,NREACH)
€50 CONT INUE
_ 54 FORMAT (5X915511%s 10F6.2)
- C
(o e e e e e e e e e e RET ENTION TIME =
o
= WRITE(IFy51) I{DISTLIJsI=14NR)
WRITEL IF,68)
68 FORMAT (6H RTIME 97 41 0CH TIME 4/)
an DO 680 M=1,MMAX1
WRITE( IF454) IMIM){ TIMEAN,M) oN=1, NREACH)
680 CONTINUE
- C
C. - S S e T A ST i O i T . S T S S S . SN S O B A CEPTH —
C
-, WRITE(IF,51) {DISTII)eI=1,4NR)
WR ITE( IF466)
66 FORMAT (6&H DEPTH ./ 91 0H TIME 4/)
- , DU 660 M=1,MMAX1




iFILE: WQARMEX FORTRAN Al VM/SP HPO REL 4.2 =~ ELETRONORTE

WRITE({IF,54) IM(M);iDEPTIN;M):N=1,NRE&CH)
€6C CONTINUE

‘ WRITE( IF,250)
250 FORMAT {1H1)

S9S5 CONTINUE
RETURN
END

"
s et SRR |
‘|C

ENC CF SUBROUT INE ===




	Scan0001.tif
	Scan0002.tif
	Scan0003.tif
	Scan0004.tif
	Scan0005.tif
	Scan0006.tif
	Scan0007.tif
	Scan0008.tif
	Scan0009.tif
	Scan0010.tif
	Scan0011.tif
	Scan0012.tif
	Scan0013.tif
	Scan0014.tif
	Scan0015.tif
	Scan0016.tif
	Scan0017.tif
	Scan0018.tif
	Scan0019.tif
	Scan0020.tif
	Scan0021.tif
	Scan0022.tif
	Scan0023.tif
	Scan0024.tif
	Scan0025.tif
	Scan0026.tif
	Scan0027.tif
	Scan0028.tif
	Scan0029.tif
	Scan0030.tif
	Scan0031.tif
	Scan0032.tif
	Scan0033.tif
	Scan0034.tif
	Scan0035.tif
	Scan0036.tif
	Scan0037.tif
	Scan0038.tif
	Scan0039.tif

