MEMO : EN/INPA DH-9

SUBJECT: LIST OF PARAMETERS FOR WQARMEX

™ : PPA-ELE TRONORTE

FROM ¢ JOHANNES SMITS

DA TE : 25 FEBRUARY 1987 -
INTRCOUCTICN

AN EXTENDED VERSION OF WQ-ARM WAS PRCDUCED IN CORDER TGO INCLUDE
METHANE AND SULFUR. A NUMBER OF PARAMETERS HAVE BEEN INTRODUCED
IN THIS EXTENDED VERSIONy WHICH MAKES IT NECESSARY TD ISSUE A
NEW LIST OF PARAMETERS, PRESENTED BY THIS MEMO.

IT MUST BE STRESSEDs HO0WEVER, THAT THE NEW LIST ONLY PERTAINS TO
THE EXTENDED VERSICN OF WQ-ARM; PRUGRAM WQARMEX. THIS VERSION
IS IN AN EXPERIMENTAL PHASE, SINCE PROFOUND ELABORATION OF
FORMULAS FCR SOME IMPORTANT PROCESSES AS WELL AS CAL IBRATION
HAVE YET TO BE CARRIED OQUT. THE LIST OF PARAMETERS FOR THE
STANDARD VERSICN OF WQ-ARM IS GIVEN IN MEMC EN/ INPA/DHL-3
(REVISED SEVERAL TIMES).

THE PARAMETERS HAVE BEEN LISTED BELCW ACCORDING TO A FEW
PRINCIPLES. THE FIRST LEVEL OF DISTINCTION CCNCERNS THE
FUNCTICN OF PARAMETERS 1IN THE MCDEL. THE FUNCTIONS ARE: (1)
INPUT, 12) VARIABLE, (3) PARAMETER, (4) OUTPUT, (5) PROGRAM
COORDINATION. THE SECOND LEVEL OF DIST INCT ION RELATES TO THE
DISCIPLINE. THE DISCIPLINES ARE: (B) WATER QUAL ITY, {8
HYDROLCGY AND MASS TRANSPORT, (C) GEOUMETRY, (D) THERMAL
STRATIFICATION, {E) AUXILIARY. A THIRD LEVEL HAS BEEN FOUND IN
THE TYPE OF PARAMETER: INTEGER, INTEGER ARRAY, REAL, REAL ARRAY.
THE FOURTH AND FINAL LEVEL IS THE ALPHABETIC ORDER.




LIST OF PABAMCIERS FOR_WQ-ARM. MAIN PRCGRAM_ (WQARMEX) ‘

1a _INPUT

A) WATER
CAMP
CNIP
CoPP

CKL
CKLMIN
C51D
DEPTHR
FAMR

FAN
FED
FMOR
FiD1
FOPR

FREF
HVEG
GA SvP
RCO1

RDEBB
RDETSB
REAR

RMOXB
RNITB
ROD1B
RDD28B
RSAD
RS51

R52

RSODB

RSRBB
RSS
RVEG
SA1
SA 2
SA 3
SD
SN
SOC
SOD1
SP1
SP2
SP3
SR
551

QUALITY
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AMMONIUM=N CONCENTRATION IN PRECIPITATION (MG N/L)
NITRATE=N CONCENTRATION IN PRECIPITATION (MG N/L}

PHOSPHORUS CONCENTRATION IN PRECIPITATION (MG P/L)
REAERATION COEFFICIENT 1S2/4iM2.D))

MINIMAL REAERATION CONSTANT (1/D)

MAXIMUM DISSOLVED SULFIDE CONCENTRATION (MG S/L)

AVERAGE DEPTH OF RIVER NEAR THE DAM (M)

FACTOR FOR AMMONI UM RELEASE FROM DEGRADING ORGANIC MATTER AT
THE BOTTOM (1=NOT ACCELERATED COMPARED TO THE DEGRADATION
ITS5ELFy >1=ACCELERATED FAMR TIMES)

RATIO DF ANAEROBIC AND AERCGBIC DEGRADAT ION RATES{1-0)
FRACTION OF DETRITUS CONTRIBUTING TC EXTINCTION (1~0)

MULTI PLIER FOR MORTALITY RATE {(1-0)

FRACTION OF LITTER IN PHYTOMASS (1~0)

FACTOR FOR PHOSPHORUS RELEASE FROM CEGRADING ORGANIC MATTER
AT THE BOTTOM (1=NOT ACCELERATED COMPARED TO THE DEGRADAT ION
ITSELFy >1=ACCELERATED FAMR T IMES)

FRACTION OF REFRACTORY ORG. MATTER PRCDUCED FROM SOD {1-0)
AVERAGE HEIGHT OF VEGETATION (M)

VOLUME PERC. OF GAS CAUGHT IN RIVER WATER AFTER SPILLWAY (2)
TEMPERATURE COEFFICIENT FCOR RESPIRATION PHYTOPLANKTON {1/0C)
DENITRIFICATION RATE CONSTANT IN THE BOTTCM AT 20 OC (M/D)
DEGRADATION RATE CONSTANT OF DETRITUS AT 20 0C (1/D)
FRACTION OF MAXIMAL REAERATION AT THE SPILLWAY (1-0)

METHANE OXIDATION RATE CONSTANT AT 20 OC (1/D)

NITRIFICATION RATE CONSTANT AT 20 OC (1/D)

DEGRADATION RATE CONSTANT OF PHYTOMASS (LITTER) AT 20 OC {1/D)
DEGRADATION RATE CONSTANT OF PHYTOMASS {FRESH) AT 20 OC (1/09
SEDIMENTATI ON/ADSORPTION RATE CONSTANT OF PHOSPHATE (M/D)
SEDIMENTATION VELOCITY COF PHYTOMASS (M/D)

SEDIMENTATI ON VELOCITY OF DETRITUS {M/D)

DEGRADATION RATE CONSTANT OF CRGANIC MATTER AT THE BOTTOM
AT 20 oC (1/D)

SULFATE REDUCTION RATE CONSTANT AT THE BOTTOM AT 20 OC {(M/D1)
SEDIMENTATI ON VELDCITY OF IRON-SULFIDE {M/D)

INCORPORATI ON RATE CONSTANT OF PHYTOMASS INTO WATER (1/D)
STOCH, CONSTANT FOR N IN PHYTCMASS {LITTER) (G N/G C)

STOCH. CONSTANT FOR N IN PHYTCMASS (FRESH) (G N/G C)

STOCH. CONSTANT FOR N IN PHYTOPLANKTON/DETRITUS (G N/G C)
STOCH. CONSTANT FOR DENITRIFICATION (6 N/G 02)

STOCH. CONSTANT FOR NITRIFICATICN (G 02/G N}

STOCH. CONSTANT FOR THE OXIDATION OF PHYTOMASS (G N2/G C)
INITIAL AMDUNT OF ORG. MATTER IN THE BOTTOM (G 02/M2)

STOCH. CONSTANT FOR P IN PHYTCMASS (LITTER) (G P/G C)

STOCH. CONSTANT FOR P IN PHYTCMASS {FRESH) (G P/G C)

STOCH. CONSTANT FOR P IN PHYTOPLANKTON/DETRITUS (G P/G C)
STOCH. CONSTANT FOR SULFATE REDUCTICN (G S$/G 02)

STOCH. CONSTANT FOR S IN PHYTCMASS (LITTER) (G $/G C)




552 * STOCH. CONSTANT FOR S IN PHYTCMASS (FRESH) (G S/G C)
353 ¢ STOCH. CONSTANT FOR S IN PHYTCPLANKTON/DETRITUS (G §$/76 C)
T0DI11 : TOTAL INITIAL PHYTOMASS BETWEEN LEVELS O AND HL (& n2/mM2)
T0DI2 : TOTAL INITIAL PHYTOMASS BETWEEN LEVELS H1 AND H2 (G n2/M2)
TODI3 * TOTAL INITIAL PHYTOMASS BETWEEN LEVELS H2 AND HMAX (G D2/M2)
BEXTI) ¢ BACKGROUND EXTINCTION COEFFICIENT " ECR EACH MONTH {1/M)
CAMIUN) : AMMONIUM-N CONCENTRATION IN INFLOW FOR EACH MONTH {MG N/L)
CODETI{) : DETRITUS CONCENTRATION IN INFLOW FOR EACH MONTH (MG 02/L)
CNII{) ? MITRATE-N CONCENTRATICN IN INFLOW FOR EACH MONTH (MG N/L)
COPIL) : INORGANIC-P CONCENTRATICN IN INFLOW FCR EACH MONTH MG P/L) .
COXI1) ¢ DISS. OXYGEN CONCENTRATION IN INFLOW FOR EACH MONTH (MG 02700
Csult) : SULFATE CONCENTRATION IN INFLOW FCR EACH MONTH (MG S/71L) '
oLO) : AVERAGE DAYLENGTH FOR EACH MONTH (H)
RCO21) : SPECIES SPECIFIC RESPIRATION COEFFICIENT PHYTOPLANKTON FOR
EACH MDNTH
SEXT() ¢ SPECIES SPECIFIC EXTINCTICN CCEFFIC IENT PHYTOPL ANKTON
FOR EACH MONTH (L/I{MG C.M))
S10P{} * SPECIES SPECIFIC OPTIMAL PHCTCREACT IVE IRRADIATION INTENSITY
AT 20 0C FOR EACH MONTH {W/M2)
SvoLt) * SPECIES SPECIFIC CELLULAR VCLUME PHYTCPLANKTON FOR EACH
MONTH {U3)
TISt ) : DAYLY AVERAGE PHOTOR. IRRADIATICN INTENSITY FOR EACH MONTH,

CORRECTED FDR REFLECTION AT THE WATER SURFACE (W/M2)

B) HYDROLOGY AND MASS TRANSPORT

DMA X ? MAXTMAL VERTICAL DISPERSICN CCEFFICIENT IN EPIL IMNION {M2/0)

LM IN : MINIMAL VERTICAL DISPERSICN COEFFICIENT IN KYPOLIMNION Mz/s0)

FDISP * RATIOD OF HYPOLIMNION AND METALIMNION DISPERSICN COEFFICIENTS

FRICH ¢ FRACTION OF DENSITY GRADIENT EPILIMNICN IN RICH. NUMBER {1-0)

HIUT1 : ELEVATION OF OUTLET 1 (TURBINES) (M)

HOIUT2 : ELEVATION OF OUTLET 2 (SPILLWAY) (M)

HOUT3 : ELEVATION OF OUTLET 3 {CPTICONAL) (M)

WIDTH : WIDTH OF RZSERVODIR NEAR THE DAM (M)

EVaP () : EVAPORATION FOR EACH MONTH (MM/ MONTH)

PREC() : PRECIPITATION FOR EACH MONTH {MM/ MONTH)

QINT ) : INFLOW FOR EACH MONTH (1=TOTAL, 2=TCTAL EPILa.y |
3=TOTAL HYPOL.) (M3/5)

QOUTLs) = OUTFLOW FOR EACH MONTH {1=TURBINES, 2=SPILLWAY, i
3=0PTIONAL) {M3/S)

WINDL) : AVERAGE WINDSPEED AT 10 M HEIGTHK FOR EACH MONTH {M/5)

C) GEOMETRY

AMAX : MAXIMAL SURFACE AREA OF RESERVOIR {KM2)

AM IN ¢ MINIMAL [INITIAL) SURFACE ARE2 CF RESERVOIR {KM2) i
EN : EXPONENT OF AREA=DEPTH ANC VOLUME-DEPTH RELAT IONS |
GAMMA : COEFFICIENT OF AREA~DEPTH AND VCOLUME-DEPTH RELATIONS |
H1AX i MAXIMAL WATER LEVEL OR MAXIMAL DEPTH (M) “
DEPTH{ )} : DEPTH FOR EACH MONTH (M) |
HEPI() * THICKNESS OF THE EPILIMNICN FCR EACH MONTHE (M) f
HHYPO( ) @ THICHNE SS OF THE HYPOLIMNION FOR EACH MONTH (M) '

D} THERMAL STRATIFICATION . |
TDAMI) : AVERAGE TEMPERATURE OF OUTFLOW (ALL CUTLETS) FOR EACH




TDELL)

TEPI{)

E) AUXILIARY b e

IFILE : INDICATCOR FOR OUTPUT UNIT NUMBER {=8 PRESENTLY)

1IN : INDICATOR INFLOW DISTRIBUTION {1=COUPLED TO STRATIF,
0=NO COUPLIN3)

JSTART  : FIRST YEAR OF COMPUTATICNS (LAST TWC DIGITS ONLY)

LOG : OPTION PARAMETER FOR OUTPUT {0=0XYGEN AND OXYGEN DEMANDS,
1=+0RG. MATTER IN BOTTOM AND PHYTOMASSs 2=+NUTRIENTS,
3=+ SULFUR 94 =+ TEMPERATUREy 5=+FLCWS, 6=+GECMETRY)

MMA X : NUMBER OF MONTHS {MAX IMALLY 24)

MSTART  : NUMBER OF THE FIRST MCNTH OF CONMPUTAT IONS

NLEV : NUMBER OF LEVELS FOR SPECIFIC OUTPUT OXYGEN CONCENTRATION

DET t MAXIMAL TIMESTEP (D)

DET1 : MINIMAL TIMESTEP (D)

DEZ : THICKNE SS OF LAYERS (M)

H1 : FIRST LEVEL FOR VARIATION OF PHYTOMASS DENSITY (M)

H2 : SECOND LEVEL FOR VARIATION OF PHYTOMASS DENSITY (M)

STAB : STABILITY FACTOR FOR DETERMINATION OF THE TIMESTEP (1-2)

ODEP() : LEVELS FOR SPECIFIC OUTPUT CXYGEN CCNCENTRATION (M) ;

TEX() : TEXT FOR INPUT AND OUTPUT, AS WELL AS STORAGE OF CODE WORDS
{STOP=STOP AFTER ONE RUN (MAX IMALLY 24 MONTHS)y RIVE=INCLUDE
RIVER MODEL, TEST=TEST RUN (OMY 24 TIMESTEPS)y, HYDR=COMPUTE
HYDORAULICS ONLY, GO=DO ANCTHER RUN FOR THE SAME RESERVOIR,
NEW=DC A RUN FOR ANOTHER RESERVOIRs R2=INCLUDE RIVER MODEL
WITH ARITHMETIC MEAN OXYGEN CCUNCENTRATICON, R3=SAME WITH
ARITHMETIC MCAN HYPOL IMNICN OXYGEN CCNCENTRAT ION

TEXTl,) : TEXT FOR INPUT AND CUTPUT

22 NARIABLES

A) WATER QUALITY |

CGAS : EQUIL. OXYS3EN CONC. IN WATER ENCLOSED IN GASBUBBLES (MG 02/L)

CGASI : INITIAL OXYGEN CONC. IN WATER ENCLOSED IN GASBUBBLES (MG 02/

CSIS1 : SULFIDE CONCENTRATION IN SOLIDS {FES) IN LAYER I (MG S/L)

Csis2 : SULFIDE CONCENTRATION IN SOLIDS {FES) IN LAYER I+1 (MG S/L)

CM : ARITHMETIC MEAN DXYGEN CONCENTRAT ION (MG 02/L) ‘

CME : ARITHMETIC MEAN OXYGEN EPILIMNICN CONCENTRATION (MG 02/L)

CMH : ARITHMETIC MEAN DXYGEN HYPCLIMNION CONCENTRATION IMG D2/L)

CMOUTL @ METHANE CONCENTRATION IN CUTLET 1 (MG 02/L1)

CMOUT2 = METHANE CONCENTRATION IN GUTLET 2 (MG 02/1)

CMOUT3 @ METHANE CONCENTRATION IN CUTLET 3 (MG D2/U)

COUT1 : OXYGEN CONCENTRATION IN OUTLET 1 (MG 02/7L) ]

COUT2 : OXYGEN CONCENTRATION IN OUTLET 2 (MG D2/L) 1

COUT3 : OXYGEN CONCENTRATION IN OUTLET 3 (MG 02/L)

CSOUTL @ SULFIDE CONCENTRATION IN CUTLET 1 (MG S/L)

CWM : VOLUME AVERASED MEAN OXYGEN CONCENT RATION (MG D2/L) ﬂ

PAN : FRACTINN OF VOLUME, WHICH IS ANAEROBIC

VAN : VOLUME OF ANAEROBIC WATER {M3)

AM{) : AVERAGE AMMONIUM CONCENTRATICN IN OUTFLOW (MG N/L)

MONTH (0C)

TEMPERATURE DIFFERENCE BETWEEN EPILIMNION AND HYPOL IMNION
FOR EACH MONTH (0C) ‘
EPILIMNION TEMPERATURE FOR EACH MONTH {0C) |




CAM()
CDEL)
CMT()
CNI()
CoD1t}
capz2n)
CoPL )
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B) HYDROLGOG
DISPO
DISPE
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C) GEOMETRY
vo

AMMONIUM=N CONCENTRATION IN EACH LAYER (MG N/L)

DETRI TUS CONCENTRATION IN EACH LAYER (MG 02/0)

METHANE CONCENTRATION IN EACH LAYER (MG D2/1)

NITRATE-N CONCENTRATICON IN EACH LAYER (MG N/L)

SLOW DEGRe. URG. MATTER CONCENTRAT ION IN EACH LAYER (MG 02/L)
FAST DEGR. ORG. MATTER CONCENTRATION IN EACH LAYER {MG 02/L)
INORGANIC-P CONCENTRATICN IN EACH LAYER (MG P/L}

DISS. OXYGEN CONCENTRATION IN EACH LAYER (MG D2/L)
PHYTOPLANKTON COMCENTRATICN IN EACH LAYER (MG 02/L)

SULFIDE CONCENTRATION IN EACH LAYER (MG S/L}

SULFATE CONCENTRATION IN EACH LAYER (MG S/L)

AVERAGE DISS. OXYGEN CONCENTRAT ION IN OUTFLOW AFTER
REAERATION CAUSED BY THE SPILLWAY (MG 02/1)

AVERAGE CONC. SLOW DEGR. (RG. MATTER IN GUTFLOW (MG D2/L)
AVERAGE CONC. FAST DEGR. CRG. MATTER IN DUTFLOW (MG 02/0L)
AVERAGE CONC. DETRITUS (+#PHYTCPLANTCN) IN DUTFLOW (MG D2/L1)
AVERAGE CONC. METHANE IN CUTFLOW (MG 02/L)

AMOUNT DF ORG. MATTER AT THE BOTTOM FOR EACH LAYER (G 02/M2)
AMOUNT OF PHYTOMASS IN STCRE (NCT YET INCCRPORATED) FOR EACH
LAYER (G 02/M2)

TOTAL INITIAL AMOUNT CF FRESH PHYTOMASS FOR EACH LAYER

(G 02/M2)

Y AND MASS TRANSPORT

VERT. DISP., COEFFICIENT UNDER UNSTRATIFIED CONDIT IONS (M2/D)
VERT. DISP. COEFFICIENT EPILIMNION (M2/D)

VERT. DISP. COEFFICIENT HYPOLIMNIGON (M2/D)

VERT. DISP. COEFFICIENT THERMCCLINE (M2/D)

VERT. FLOW FROM EVAPDRATICN (¥3/D)

VERT. FLOW FROM PRECIPITATICN (M3/D)

VOLUME OF HYPOLIMNION (M3)

STORAGE VOLUME FROM WHICH LAYERS ARE GENERATED OR REMOVED (ﬂS
VERT. DISP. COEFFICIENT (1=HYPOL.ys 2=EPILey 3=THERM.) (M2/D)
INFLOW FOR EACH LAYER (M3/D}

OUTFLOW FOR EACH LAYER {M3/D)

VERTICAL FLOW FOR EACH LAYER {M3/D)

TOTAL INFLOW (M3/D)

TOTAL OUTFLOW IM3/D)

RESIDUAL VOLUME FOR Z=0 (W¥3)

z T VERTICAL COORDINATE (M)
A0 : SURFACE AREA BETWEEN LAYERS (M2)

Vi) : VOLUME DOF A LAYER (M3}

V() t ACCUMULATE) VOLUME BELOW A LAYER (M3)

D) THERMAL STRATIFICATION

TMAT() : TEMPERATURE FOR EACH LAYER AND EACH MCNTH {0C)

3. PARAMETIERS #
A) WATER QUALITY 4

AVEF E

DEPTH AND TIME AVERAGED EFFICIENCY FOR THE USE OF PHOTOR.




CoXxC
CREDS
CSAT
CSATP
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CSPIL
EXT
PDEB
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PODET
PNIT
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RSEL

PSE2

PSED
R3ES
PSCD
PSOX
PSRB
PSUR
RDEB
ROET
RKL
RPMaA X
RMOR
RMOX
RNIT
ROD1
ROD2
RREF
RRES
RRESB
RSOD
RSRB
PRODI)
SAS()
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IRRADIATION IN THE PRIMARY PRCDUCTICN

CONC. OF OXYGEN CORRECTED TC INCLUDE SULFIDE (MG 02/L)
CONCENTRATION OF REDUCEC SUBSTANCES (FE, Sy MN) (MG 02/L)
SATURATION CONCENTRATION CF OXYGEN (MG 02/L) “
SATURATION CONC. OF OXYGEM AT AVERAGE HYDR. PRESSURE IN THE
RIVER NEAR THE DAM (MG C2/1) "

DISS. OXYGEN CONC. IN WATER OUTLETZ BEFORE SPILLWAY (MG D2/L)
TOTAL EXTINCTIGN COEFFICIENT {(1/M)

RATE OF DENITRIFICATICN IN THE BOTTCM OF A LAYER {G N/D)

RATE COF DENITRIFICATICN IN A LAYER (G D2/D)

RATE OF DETRITUS DEGRADATION CF A LAYER (G 02/D)

RATE OF NITRIFICATION IN A LAYER (MG N/D)

RATE OF MORTALITY PHYTOPLANKTCN IN & LAYER (G D2/D)

RATE OF METHANE OXYDATICN IN A LAYER {G 02/D)

RATE OF NET PRIMARY PROD. PHYTOPLANKTCN IN A LAYER (G 02/D)
RATE OF DE5RAD. OF SLOW DEGR. ORG. MATTER IN A LAYER (G 02/D)
RATE OF DE5SRAD. OF FAST DEGR. ORG. MATTER IN A LAYER (G D2/D)

NET RATE OF SEDIMENTATICN/ADSCRPTION OF PHOSPHATE IN A
LAYER (G P/D)

NET RATE OF SEDIM. OF SLOW CEGR. ORG. MATTER IN A LAYER

(G 02/D)

NET RATE OF SEDIM. OF FAST DEGR. CRG. MATTER IN A LAYER

(G 02/D)

NET RATE OF SEDIMENTATICN OF DETRITUS IN A LAYER (G D2/D)
NET RATE OF SEDIMENTATICN OF SULFIDE (FES) IN A LAYER (G S/D)
RATE OF SEJIMENT OXYGEN DEMAND OF A LAYER (G 02/D)

RATE OF SULFIDE DXYDATICN OF A LAYER (G S/D)

RATE OF SULFATE REDUCTICN AT THE BOTTCM OF A LAYER (G S/D)
RATE COF SULFATE REDUCTICN OF A LAYER {G S/D)

RATE CONSTANT FOR DENITRIFICATION IN THE BOTTOM (M/D)

RATE CONSTANT FOR DETRITUS CEGRADAT ION (1/D)

RATE CONSTANT FOR REAERATION (M/D)

RATE CONSTANT FOR MAX IMAL GROSS PRIMARY PRODUCTION (1/D)
RATE CONSTANT FOR MORTALITY {(1/D)

RATE CONSTANT FOR METHANE OXYCATION (1/D)

RATE CONSTANT FOR NITRIFICATICN (1/D)

RATE CONSTANT FOR DEGRACATICN OF SLCW DEGR. ORG. MATTER (1/D)

RATE CONSTANT FOR DEGRADATICN OF FAST DEGR. DRG. MATTER (1/D)
RATE CONSTANT FOR PRODUCT IGN REFRACTODRY ORG. MATTER {1/D)
RATE CONSTANT FOR RESPIRATICN (1/D)

RATE CONSTANT FOR RESPIRATICN AT 20 0C (1/D)

RATE CONSTANT FOR SEDIMENT CXYGEN DEMAND {1/D)

RATE CONSTANT FOR SULFATE REDUCTION AT THE 80TTOM (M/D)

NET PRIMARY PRODUCTION RATE CCNSTANT FOR EACH LAYER {1/D)
STOCH. CONSTANT FOR N IN SEDIMENT OXYGEN CEMAND OF EACH
LAYER (G N/G 02}

STOCH. CONSTANT FOR P IN SEDIMENT OXYGEN DEMAND OF EACH
LAYER (G P/G 02)

STOCH. CONSTANT FOR S IN SECIMENT OXYGEN DEMAND OF EACH

LAYER 1G P/G D2)

SPECIES SPECIFIC OPTIMAL PHOTCR. IRRADIAT ION INTENSITY (W/M2)

B) HYDROLOGY AND MASS TRANSPORT

DENGR 2

DENSITY GRADIENT OF EPILIMNICN (KG/ M&) N




A

FGRAD T FRACTION OF DENSITY GRADIENT EPIL.s RELATED TO EPIL. THICKNESS
FRIVE ¢ FRICTION VELDCITY AT WATER SURFACE (M/S)
RDGR : AVERAGE VERTICAL RELATIVE DENSITY GRADIENT (1/M)
RICHE : RICHARDSON NUMBER FOR EPILIMNIGCN
RICHT : RICHARD SON NUMBER FOR THERMCOCCLINE
4, OUTPUT
A) WATER QUALITY
gcon) : AVERAGE DISS. OXYGEN CONCe IN OUTFLCW BEFCRE DAM (MG D2/L)
ocit) : DISS. OXYGEN CONC. IN CUTFLCW BEFORE CAM CUTLET 1 (MG 02/71)
aca()l : DISS. OXYGEN CONC. IN OUTFLOW BEFORE DAM QUTLET 2 IMG D2/L)
oC3t) : DISS. OXYGEN CONC. IN OUTFLCW BEFORE DAM QUTLET 3 (MG 02/L)
OUTAML o) : AMMONIUM=N CONC. FOR EACH LAYER AND EACH MONTH (MG N/L)
QUTBODI, 32 BOD (5 DAYS, 20 OC) FOR EACH LAYER AND EACH MONTH (MG 02/L) !
OUTCML ) = ARTTHMETIC MEAN OXYGEN CONCENTRATION FOR EACH MONTH (MG 02/1)
DUTCMEL) : ARI THMETIC MEAN OXYGEN EPIL. CONC. FOR EACH MONTH (MG 02/L)
OUTCMHL) : ARI THMETIC MEAN OXYGEN HY FOL. CONC. FOR EACH MONTH (MG 02/L)
OUTCMW4) : VOLUME AVERASED MEAN OXYGEN CONC. FCOR EACH MONTH (MG 02/L) ,
OUTDEl 4) = DETRITUS CONC. FOR EACH LAYER AND EACH MONTH (MG D2/L1 '
DUTMT{ +) = METHANE CONC. FOR EACH LAYER AND EACH MONTH (MG 02/L)
OUTNIl 4} ¢ NITRATE~-N CONC. FOR EACH LAYER AND EACH MONTH (MG N/L)
OUTOD14y): SLOW DEGR. ORG. MATTER CONCENTRAT ION FOR EACH LAYER AND

EACH MONTH (MG 02/L)
QUTOD2{ s )2 FAST DEGR. ORGe MATTER CONCENTRATICN FOR EACH LAYER AND

EACH MONTH (MG D2/L)

oUTOP( )
OUTOX( ¢ 3
OUTPANIL)
QUTPHI ¢
QUTSI{ 43
OUTSU ¢

oUTTODL 9 )

CUTTONT »
DUTTOP L o
514

B)

INORGANIC~-P CONC. FOR EACH LAYER AND EACH MCONTH (MG P/L)
DISS. OXYGEN CONC. FOR EACH LAYER AND EACH MONTH (MG D2/L)
FRACTION OF VOLUME, WHICH IS ANAEROBIC, FCR EACH MONTH
PHYTOPLANKTON CONC. FOR EACH LAYER AND EACH MONTH (MG D2/L)
SULFIDE CONCs FOR EACH LAYER AND EACH MONTH (MG S/L)
SULFATE COMC. FOR EACH LAYER ANC EACH MCNTH (MG S/L)
AMOUNT OF PHYTOMASS IN STCRAGE FOR EACH LAYER AND EACH
MONTH (G 02 /M2)

: TOTAL-N CONC. FOR EACH
: TOTAL-P CONCs FOR EACH
AVERAGE SULFIDE CONC.

LAYER AND EACH MONTH (MG N/L)
LAYER AND EACH MONTH (MG P/L)
IN CUTFLOW THROUGH CUTLET 1 (MG S/L)

HYDROLOGY AND MASS TRANSPORT

QUTDCE() : VERT. DISP. COEFFICIENT EFILIMNION FOR EACH MONTH {M2/D)
DUTDCHI) : VERT. DISP. COEFFICIENT HYPOLIMNION FCR EACH MONTH (M2/D)
OUTIDCTL) : VERT. DISP. COEFFICIENT THERMCCLINE FCOR EACH MONTH (M2/D)
DUTQE() : VERT. FLOW FROM EVAPORATICN FOR EACH MONTH (M3/11000.S))
DUTQIl,) @ INFLOW FOR EACH LAYER AND EACH MONTH (M3/ (1000.5))

OUTQOL ») * OUTFLCW FOR EACH LAYER AND EACH MONTH (M3/1{1000.S))

OUTQPL) : VERT. FLOW FROM PRECIPITATION FCR EACH MONTH IM3711000.59)
OUTQVI ») ¢ VERTICAL FLOW FOR EACH LAYER AND EACH MONTH (M3/(1000.53)
SQI24) ¢ TOTAL INFLOW FODR EACH MONTH {¥3/S)

SQn21) @ TOTAL OUTFLOW FOR EACH MONTH (M3/S)

C) GEDME TRY :
DEPTHO NITIAL DEPTH (M) 2

HEPIO

- §
2 INITIAL THICKNESS OF EPILIMNICN (M)




HHYP OO 3
OUTHL) H
D) THERMAL
TEPIO &
THYPOO 3
THYPDL )} @
E) AUXILIARY
NCOUNT :
NERROR 3
M) :
1I0vVe) 3

OXYDEP {4 )2

Sa PROGRAM_COORD INATION
A} WATER QUALITY

IEUT
IMDR
IR
CHVEG
Fa

FD

i

FO

¥4 e B es ws e

FS

FRAC1
FRACZ2
PRODM

LT T

SUDO

SUMC

SUMC 1
SUMC 2
SUMC 3
SUMC 4
SUMD X
T1Z1

1122

BAM{ )
BDE()
BMT{)
BNIT)
BOD14)
BOD2()
BOPL)

% &8 wa

a8 E B & 4% #6 as B

e s e s

INITIAL THICKNESS OF HYPOLIMNION (M)
DEPTH FOR EACH MONTH (M)

STRATIFICATION

INITIAL TEMPERATURE OF EPILIMNICN {(OC)

INITIAL TEMPERATURE DOF HYPOLIMNION"{OC)
TEMPERATURE OF HYPOLIMNION FOR EACH MONTH (0C)

NUMBER OF RUNS FOR THE SAME RESERVOIR

NUMBER OF ZRROR (1=NUMBER OF LAYERS TOO BIGy 2=ND NET FILLING
OF RESERVOIR IN FIRST TIMESTEP, 3=TIMESTEP DET TOO BIGs 4=NUM=
BER OF LAYERS HAS BECOME 2ERC, 5=NUMBER OF MONTHS TOO BIG,
6=FAMR COR FOPR SMALLER THAN 1)

TIME INDICATOR (YEAR AND MONTH)

PARAMETER FOR OVERFLOW (0=NC RESERVCIR OVERFLOW,

%k %% =0 VE RF LO W) ‘
DISS. OXYGEN CONC. AT SELECTED LEVELS FOR EACH MONTH (MG 02/L)

NUMBER OF LOWER LAYER IN EUPHCT IC ZCNE

NUMBER OF LAYER BELOW WHICH PHYTOPLANKTON CAN NOT SURVIVE
REVERSED NUMBER OF LAYER {FOR PRODUCT ION COMPUTAT ION)
DIFFERENCE OF AVERAGE HEIGHT VEGETATICN AND WATER LEVEL (M)
RATE MULTIPLIER DEGRADATICN {(1=AEROBY, FAN=ANAEROBY)

RATE MULTIPLIER DENITRIFICATICN {(O=AEROBY, 1=ANAERDBY)

RATE MULTIPLIER METHANDGENESIS (0=AERCBY, 1=ANAEROBY)

RATE MULTIPLIER SULFIDE OXIDATICN, METHANE OXIDATION AND
NITRIFICATION (1=AEROBY, O=ANAEROBY)

RATE MULTIPLIER SEDIMENT. /ADSCRPT ION (1=AERCBY, O=ANAEROBY)
FRACTION OF PRIMARY PRODUCT ION CONSUMING AMMONIUM~N
FRACTION OF PRIMARY PROCUCT ION CONSUMING NITRATE-N

MAXIMAL NET PRIMARY PROD. RATE CONSTANT ON THE BASIS OF
NUTRIENT AVAILABILITY (1/0)

AMOUNT OF ORG. MATTER AT THE BOTTOM IN THE PRECEEDING
TIMESTEP. (5 02/M2)

TOTAL AMOUNT OF DISS. OXYGEN IN QUTFLOW (G 02/D)

TOTAL AMODUNT OF SLOW DEGR. CRG. MATTER IN DUTFLOW (G D2/D)
TOTAL AMOUNT OF FAST DEGR. CRG. MATTER IN OUTFLOW (G D2/D) _
TOTAL AMOUNT OF DETRITUS AND PHYTOPLANKTON IN CQUTFLOW (G 02/D)
TOTAL AMODUNT OF AMMONIUM IN OQUTFLOW (G N/ D)

TOTAL AMOUNT OF DISS. OXYGEN IN RESERVOIR (G 02) |
PHOTOR. IRRADIATION INTENSITY AT UPPER SIDE DOF LAYER (W/M2) j
PHOTOR. TRRADIATION INTENSITY AT LOWER SIDE OF LAYER {W/M2) '
AMMONIUM-N CONCENTRATION INCREASE FCOR EACH LAYER (G N/D)
DETRITUS CONCENTRATION INCREASE FOR EACH LAYER (G 02/0)
METHANE COMCENTRATION INCREASE FUOR EACH LAYER (G 02/D)
NITRATE-N CONCENTRATICN INCREASE FOR EACH LAYER (G N/D)

SLOW DEGRe DRG. MATTER CONC. INCREASE FOR EACH LAYER (G 02/D)
FAST DEGR. ORG. MATTER CONC. INCREASE FOR EACH LAYER (G 02/D)
INORGANIC~P CONCENTRATICN INCREASE FOR EACH LAYER (G P/D)
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BOX( ) : DISS. OXYGEN CONCENTRATION INCREASE FOR EACH LAYER (G 02/D)

BPHI ) : PHYTOPLANKTON CONCENTRATICN INCREAS E FOR EACH LAYER (G 02/D)
BSIt) ! SULFIDE CONCENTRATION INCREASE FOR EACH LAYER (G S/D)

BSU( ) * SULFATE CONCENTRATION INCREASE FOR EACH LAYER (G S/D)

B) HYDROLOGY AND MASS TRANSPORT &

10H1 ¢ LAYER NUMBER OF OUTLET 1

10H2 : LAYER NUMBER OF OQUTLET 2

I0H24 : LAYER NUMBER OF OUTLET 2

I0H3 * LAYER NUMBER OF OUTLET 3

T0H3A : LAYER NUMBER OF OUTLET 3

B1 : MASS TRANSPORT COEFFICIENT TO BE MULTIPLIED WITH ClI-1) (M3/D)
B2 : MASS TRANSPORT COEFFICIENT TO BE MULTIPLIED WITH C{1) (M3/D)

B3 P MASS TRANSPORT COEFFICIENT TO BE MULT IPLIED WITH ClLI+1) (M3/D)
CWIDTH 2 CONSTANT IN WIDTH OF GAUSSIAN DISTR IBUT IONS

aToT : TROUGHFLOW FOR A LAYER (M3/0)

SUM1 : SUM OF ELEMENTS OF GAUSSIAN DISTRIBUTION QUTFLOW 1

SUM2 P SUM OF ELEMENTS OF GAUSSIAN DISTRIBUTION CUTFLOW 2

SUM3 : SUM OF ELEMENTS OF GAUSSIAN DISTRIBUTION OUTFLOW 3

%1 ? VARIABLE OF GAUSSIAN DISTRIBUTICN OUTFLOW 1

X2 : VARIABLE OF GAUSSIAN DISTRIBUTICN OUTFLOW 2

X3 : VARIABLE OF GAUSSIAN DISTRIBUTICN DUTFLOW 3

Wl : WIDTH OF GAUSSIAN DISTRIBUTION CUTFLOW 1 (M)

W2 * WIDTH OF GAUSSIAN DISTRIBUTION CUTFLOW 2 {M)

W3 : WIDTH OF GAUSSIAN DISTRIBUTION CUTFLOW 3 (M)

GD1{ ) ! VERTICAL GAUSSIAN DISTRIBUTION CUTFLOW 1

GD2( ) : VERTICAL GAUSSIAN DISTRIBUTION CUTELOW 2

GD3( ) : VERTICAL GAUSSIAN DISTRIBUTICN CUTFLOW 3

C) GENMETR

AV * RECIPROCAL AVERAGE DEPTH BELOW LAYER I+1 (1/M)

D) THERMAL STRATIFICATION

1EP : INTEGER OF EPILIMNION THICKNESS (M)

IH : INTEGER OF DEPTH (M)

IHY ¢ INTEGER OF HYPOLIMNION THICKNESS (M)

TAV : AVERAGE TEMPERATURE (0C)

1E : TEMPERATURE OF EPILIMNION {0C)

TH : TEMPERATURE OF HYPOLIMNION {0C) |
E) AUXILIARY |
IDATE : INITIAL DATE {YEAR AND MONTH) ,
IDEP ! REVERSED NUMBER OF LAYER

IHYP : NUMBER OF UPPER LAYER OF KYPOLIMNION

IHYP 1 i NUMBER OF UPPER LAYER OF HYPOLIMNION PLUS 1

IMAX : MAXIMUM NUMBER OF LAYERS

IMAXT : THE ACTUAL NUMBER OF LAYERS

IMAXTL  : THE ACTUAL NUMBER OF LAYERS PLUS 1 ;
IMAXT2 3 THE ACTUAL NUMBER OF LAYERS MINUS 1 {
IMAXTO 3 THE ACTUAL NUMBER OF LAYERS IN THE PRECEEDING TIMESTEP |
IMXTO1  : THE ACTUAL NUMBER OF LAYERS IN THE PRECEEDING TIMESTEP PLUS 1 |
M : NUMBER OF MONTH =
MMAX 1 : NUMBER OF MONTHS PLUS 1

MO t MUMBER COF PRECEEDING MONTH




NIL
NOUT
NP
NPT
NT
NTR
DET2
DET3
DET4
CETS
DETC
DETH
GO
RHYDRAU
RIV
RIvV2
KIV3
RUN
TEST
T
113
TOR()

A8 B4 SE B8 4% #B se ww s BE Ba 4d

e e

e 0s

e W

B e e we

NUMBER OF INCORPORATED LAYERS OF PHYTOMASS
OUTPUT INDICATOR
NUMBER OF PARTIAL TIMESTEP
NUMBER OF PARTIAL TIMESTEPS
NUMBER OF TIMESTEP
NUMBER OF TIMESTEPS IN
TIMESTEP CORRECTED
TIMESTEP CORRECTED
TIMESTEP CORRECTED
TIMESTEP CORRECTED
TIMESTEP CORRECTED
TIMESTEP CORRECTED

CONTAINS CODE
CONTAINS CODE
CONTAINS CDDE
CONTAINS CODE
CONTAINS CODE
CONTAINS CODE
CONTAINS CODE
TIME (MCNTH)

PARAMETER FOR

TIME ELAPSED SINCE DROWNING OF

WORD
WORD
WORD
WORD
WORD
WORD
WORD

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

RUN T

DISPERSICN ()

THROUGHFLOW (D)

PHYTOPLANKTON PROCESSES (D)
SECIMENTAT ION (D)

THROUGHF LOW AND DISPERSION (D)
THROUGHFLOW ANC DISPERSION (D)

OPTICN: ANOTHER RUN FOR SAME RESERVOIR
CPTICN: COMPUTE HYDROLOGY ONLY
CPTICN: INCLUDE RIVER MODEL

CPTICN: INCLUDE RIVER MODEL WITH CM
CPTICN: INCLUDE RIVER MODEL WITH CMH
CPTICN: ANOTHER RUN FOR ANOTHER RESER.
CPTICN: NUMBER OF TIMESTEPS IS MMAX

INCORPORATICN OF LITTER (0=NOT YET, 1=ALREADY)

VEGETATION IN LAYER STARTED (D)




LIST OF PAR

ls INPUT

A) WATER QU
CAMI
CDETI
CO X1
FAN
RDETB
RMOXB
RNITB
ROD1B

a8 B sa s

®s ae wE ba

ROD28B

“

SA1
SA2
SA3
SN
caMt)

8 40 *4 ae b

CDET()

CMETU)

CoD11)

coba()

coxt)

B) HYDROLOG
AV{) :

Bvi{)

Q1()
QIDI( 43
QIT( 4}

(1]

e a8

C) GEOMETRY
NR EACH
DA MKM
AHL)
BHI()
RCHKML )

% wa e 88 b

D) TEMPERAT
TOAMI) @

AMCTERS FOR _WQ-ARM, SUBRCUTINE RIVER (PART OF WOARMEX)

ALITY et

AMMONIUM CONC. ADDITINAL INFLCW (MG N/L)

DETRI TUS CONC. ADDITINAL INFLCW (MG 02/1)

DISSe. DXYGEN CONCENTRATION ADDITIONAL INFLOW (MG 02/L)
RATID OF ANAERNDBIC AND AEROBIC CEGRADATION RATES (1-0)
DEGRADATION RATE CONSTANT OF DETRITUS AT 20 OC {(1/D)
METHANE OXYDATION RATE CONSTANT AT 20 OC (1/D)
NITRIFICATION RATE CONSTANT AT 20 0C {1/D)
DEGRADATION RATE CONSTANT OF SLCW DEGR. NRG. MATTER AT
20 oC 11/D) :

DEGRADATION RATE CONSTANT CF FAST DEGR. ORGe. MATTER AT
20 oC (1/D)

STOCH. CONSTANT FOR N IN PHYTCMASS (LITTER) (G N/G C)
STOCH. CONSTANT FOR N IN PHYTCMASS (FRESH) (G N/G C)

STOCH. CONSTANT FOR N IN PHYTCPLANKTON/DETRITUS (G N/G C)

STOCH. CONSTANT FOR NITRIFICATICN (G 02/G N)

AMMONIUM CONC. INFLOW FROM THE RESERVOIR FOR EACH MONTH
{MG N/L)

DETRITUS CONC. INFLOW FRCM THE RESERVOIR FOR EACH MONTH
(MG 02/L1)

METHANE CONC. INFLOW FRCM THE RESERVCIR FCR EACH MONTH
{MG D2/L1)

SLOW DEGR. ORG. MATTER CCNC. INFLCW FROM THE RESERVOIR
FOR EACH MONTH (MG 02/L)

FAST DEGR. ORG. MATTER CONC. INFLOW FROM THE RESERVOIR
FOR EACH MONTH (MG @2/L)

DISS. OXYGEN CONCENTRATICN IN INFLOW FROM THE RESERVOIR
FOR EACH MONTH (MG D2 /L)

Y AND MASS TRANSPGRT

COEFFICIENT IN RELATICN AVERAGE VELCCITY/FLOW RATE {I0PV=0)

DR IN RELATION WIDTH/ FLOW RATE (I0PV=1) FCOR EACH REALH
EXPONENT IN RELATION AVERAGE VELOCITY/FLOW RATE (I0OPV=0)
OR IN RELATION WIDTH/ FLOW RATE {10PV=1) FOR EACH REACH
INFLOW FROM THE RESERVOIR FCR EACH MONTH (M3/5)

INFLOW FROM DIFF., SOURCES FOR EACH REACH ANC EACH MONTH

NUMBER OF REACHES
INITIAL DISTANCE AT THE DAM (KM}

COEFFICIENT IN RELATICN AVERAGE DEPTH/FLOW RATE FOR EACH REACH

(M3/5)
INFLOW FROM TRIBUTARIES FOR EACH REACH ANC EACH MONTH {M3/S)

EXPONENT IN RELATION AVERAGE CEPTH/ FLOW RATE FOR EACH REACH

LENGTH OF EACH REACH (KM}

URE b
AVERAGE TEMPERATURE GF INFLCW FROM RESER. FCR EACH MONTH (0OC} |




E) AUXILIARY

IFILE 2 INDICATOR FOR OUTPUT UNIT NUMBER (=8 PRESENTLY)

LOG : OPTION PARAMETER FOR QUTPUT (0=CXYGEN AND BCD, 1=+0Dl, 0OD2,
DET AND MET, 2=+HYDRAULICS, DEPTH AND RES IDENCE T IME)

MMA X ¢ NUMBER OF MONTHS ([MAXIMALLY 24) : ‘

DELKM 2 LENGTH OF A SEGMENT (PART OF A& REACK) (KM)

1I0PDIL) ¢ OPTION NUMBER FOR DIFF. SCURCES FOR EACH REACH (0=NO, 1=YES)

1I0PTHL) : OPTION NUMBER FOR TRIBUTARY FCR EACH REACH {0=ND, 1=YES) |

nevie) ¢ OPTION NUMBER FOR COMPUTATION AVERAGE VELOCITY FOR EACH REACH
{O=FUNCTION FLOW RATE, 1=FUNCTICN OF GECMETRY)

TEXTL,) = TEXT FOR INPUT AND OUTPUT

Z2s VAR IABLES

A} WATER QUALITY

CAMR : AMMONIUM CONC. IN THE RIVER (MG N/L)

CBODR 2 BOD (5 DAYS, 20 0OC) IN THE RIVER (MG C2/L)

CDETR ¢ DETRITUS CONCa IN THE RIVER (MG D2/71) ‘
CDETR ¢ METHANE CONCe IN THE RIVEFR (MG 02/L) ‘
COD1R : SLOW DEGRAD. ORG. MATTER CONCe IN THE RIVER (MG D2/L)

COD2R : FAST DEGRAD. ORGs MATTER CONCa IN THE RIVER {MG D2/L)

COXR : DISS. OXYGEN CONCENTRATION IN THE RIVER (MG 02/L) ‘
CBODL) : BOD (5 DAYS, 20 0C) CONC. OF INFLOW FROM RES. FOR EACH MONTH

(MG 02/1) \

B) HYDROLOGY AND MASS TRANSPCRT

QIR : FLOW RATE IN RIVER AT THE BEGINNING OF 2 REACH (M23/S) :

QIRT : FLOW RATE IN RIVER AT THE END OF A SEGMENT (M3/5%)

VEL : AVERAGE FLOW VELOCITY IN A SEGMENT {M/S)

VELR ¢ AVERAGE FLOW VELOCITY IN A REACH {M/S) 3
|

D) GEOMETRY

DEP : AVERAGE DEPTH IN A SEGMENT (M)

DEPR : AVERAGE DEPTH IN A REACH (M) |

22 PAEAMETERS

A) WATER QUALITY !

CSAT : SATURATION CONCENTRATION OF OXYGEN {MG 027L) |

PDET : DETRI TUS DZGRADATION IN A SEGMENT (MG D2/1) ‘

PMES : METHANE ESCAPE TO ATMOSPHERE IN A SEGMENT (MG n2/L)

PMO X : METHANE OXYDATION IN A SEGMENT (MG C2/L) !

PNIT : NITRIFICATION IN A SEGMENT (MG N/ L) ‘

pnD1 : DEGRADATION OF SLOW DEGR. ORG. MATTER IN A SEGMENT (MG 02/L)

POD2 : DEGRADATION OF FAST DEGR. ORG. MATTER IN A SEGMENT (MG 02/L)

PR EA : REAERATION IN A SEGMENT (MG 02/L)

RDET : RATE CONSTANT FOR DETRITUS DEGRADATION {1/D)

RK 2 :t RATE CONSTANT FOR REAERATION (1/D)

RMO X : RATE CONSTANT FOR METHANE OXYCATION (1/70)

RMIT : RATE CONSTANT FOR NITRIFICATICN 11/0)

RCD1 : RATE CONSTANT FOR DEGRADATICN OF SLOW DEGR., ORG. MATTER (1/D)

ROD2 : RATE CONSTANT FOR DEGRACATICN OF FAST DEGRS ORG. MATTER (1/D)

m 12 =




4. _0UTPUT |

A) WATER QUALITY ,

CAMOLs ) = AMMONIUM CONC. AT THE END OF EACH REACH FOR EACH MONTH |
(MG N/L) $=

(BODOt.» )2 BOD {5 DAYS, 20 0C) CONC. AT THE END OF EacH mEACH For eacH |
MONTH (MG D2/71)

CDETO(+, 3: DETRITUS CONC. AT THE END OF EACH REACH FCR EACH MONTH
(MG 02/71)

CMETOU+,3: METHANE CONC. AT THE END OF EACH REACH FOR EACH MONTH
(MG 02/0) |

COD10f,,d: SLOW DEGR. ORG. MATTER CONC. AT THE END OF EACH REACH FOR EACH
MONTH (MG 02/0)

COD20[,43: PAST DEGR. ORG. MATTER CONC. AT THE END OF EACH REACH FOR EACH.
MONTH (MG D2/L) -

COXOlss) = DISS. OXYGEN CONC. AT THE END OF EACH REACH FOR EACH MONTH
{FINAL INDEX=1, CALCULATEL ON THE 8ASIS OF OXYGEN CONC. IN
IN"LOW FROM RESERVOIR AT THE END OF A MONTH AND THE FLOW
RATE OF THE SAME MONTH; FINAL INDEX=2, CALCULATED ON THE
BASIS OF T4E SAME CONCENTRATICN BUT THE FLOW RATE OF THE
FOLLOWI NG MONTH) (MG C2/L )

'B) HYDROLOGY AND MASS TRANSPORT

FLOW(,3 : FLOW RATE (DI SCHARGE) AT THE END OF EACH REACH FOR EACH
MONTH (M3/5)

VELOM{,) * AVERAGE FLOW VELOCITY IN EACH REACH FOR EACH MONTH (M/S)

C) GEUMETRY
DEPT(,) : AVERAGE DEPTH IN EACH REACH FCR EACH MONTH (M)
DISTL) : DISTANCE OF THE END OF EACH REACH TO THE CAM (KM)

E) AUXILIARY

m() : TIME INDICATOR {YEAR AND MCONTH)

TIMEls) : RESIDENCE TIME FOR EACH REACH AND EACK MONTHK (D)
2a PROGRAM_COORDINATION

A) WATER QUALITY

COXB : DISS. GXYCEN CONCENTRATICN IN THE RIVER (MG g2/L)
FA : RATE MULTIPLIER DEGRADATICN {1=AERORY, FAN=ANAERDBY)
FG : RATE MULTIPLIER NITRIFICATICN [1=AERORBY, 0=ANAEROBY)

B) HYDROLOGY AND MASS TRANSPORT
DQ ¢ INCREASE FLOW RATE IN A SEGMENT DUE TC DIFF. SODURCES (M3/S)
QIRT1 : THE FLOW RATE AT THE BEGINNING OF A SEGMENT {(M3/S)

D) GEOME TRY
SUMD ? SUM OF AVERAGE DEPTHS OF SEGMENTS IN A REACHIM)

E) AUXILIARY '
IF

: INDICATCR FOR DUTPUT UNIT NUMBER {=8 PRESENTLY) o0
MMAX1 : NUMBER OF MONTHS (MAX IMALLY 24) PLUS 1 : 5
MMAX 2 : NUMBER OF MONTHS (MAXIMALLY 24) OR IDEM PLUS 1 -

-13-.,.




NR

NUMBER OF REACHES PLUS 1
NS

NUMBER OF SEGMENTS i
RESIDENCE TIME REACH (S)

s we ww
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