MEMD 2 ENJINPA /DHL-05

SUBJECT: LIST OF PARAMETERS FOR STRATIF
T0 : PASM-ELETRONDRTE

FROM : JOHANNES SMITS

DATE : 11 DECEMBER 1986

INIRODUC JIGN

THE ENCLOSED LIST OF PARAMETERS FOR THE THERMAL STRATIFICATION
MODEL STRATIF PRESENTS AN EXPLANATICN CF THE PARAMETER NAMES,
USED IN THE MOST RECENT VERSION. BASICALLY, THIS IS THE VERSION
WHICH RESULTED FROM THE FIRST PHASE CF THIS PRCJECT. THIS LIST
GF PARAMETERS WILL BE PART OF A MANUAL, WHICH IS TO APPEAR IN
DUE TIME.

THE PARAMETERS HAVE BEEN LISTED BELOW ACCCRDING TO A FEW
PRINCIPLES. THE FIRST LEVEL OF DISTINCTION COCNCERNS THE
FUNCTICN OF PARAMETERS IN THE MODEL. THE FUNCTIONS ARE: (1)
INPUTy, (2} VARIABLE, {(3) PARAMETER, {4) OUTPUT, {(5) PROCGRAM
CODRDINATION., THE SECOND LEVEL CF DISTINCTICON RELATES TO THE
DISCIPLINE., THE DISCIPLINES ARE: {A) THERMAL STRATIFICATION, 18)
HYDROLCGY AND MASS TRANSPORT, {(C) GEOMETRYy (D) ENERGY, (E)
AUXILIARY. A THIRD LEVEL HAS BEEN FOUND 1IN THE TYPE OF
PARAMETER: INTEGERs INTEGER ARRAY, REAL, REAL ARRAY. THE FOURTH
AND FINAL LEVEL IS THE ALPHABETIC CRCER.




LIST OF PARAMEIERS FOR_SIRATIE

1. INPUT

A) THERMAL
DTMP1 3

DTMP2
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STRATIFICATION

STRUCTURAL TEMPERATURE DIFFERENCE BETWEEN MEASURED AND REAL
TEMPERATURE FOR INFLOW 1 40C)

STRUCTURAL TEMPERATURE DIFFERENCE BETWEEN MEASURED AND REAL
TEMPERATURE FOR INFLOW 2 (0OC)

STRUCTURAL TEMPERATURE DI FFERENCE BETWEEN MEASUREC ANC REAL
TEMPERATURE FOR INFLOW 3 (0C)

EQUILIBRIUM TEMPERATURE OF THE EPILIMNICN (0C)

TEMPERA TURE OF INFLOW 1 {0OC)

TEMPERATURE OF INFLOW 2 (0C)

TEMPERATURE OF INFLOW 3 {0C)

INITIAL TEMPERATURE OF THE RESERVOIR (0C)

B) HYDROLOGY AND MASS TRANSPORT

DI SP
QI1l
Q12
QI3
HSEL{()

LU T T

QOSL)

L1

VERTICAL DI SPERSION COEFFICIENT AT THE THERMOCLINE {M2/D)
FLOW RATE OF INFLOW 1 {M3/S5)

FLOW RATE OF INFLOW 2 (M3/S)

FLOW RATE OF INFLOW 3 {M3/S)

POSITIONS OF THE CENTERS OF THE ODUTLETS (MAXe 3) RELATIVE
T0 THE LOWEST BOTTOM LEVEL (M)

FLOW RATES OF THE OUTFLOWS (MAX IMALLY 33 1M3/5)

C) GEOMETRY

AMAX
EXPO
GAMMA
HMAX

LU I TR T

HZERO
RESL

.

e

D) ENERGY
CD
CVEG

LT Y
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W
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MAXIMAL SURFACE AREA OF THE RESERVOIR {KM2)

EXPONENT OF AREA~DEPTH ANC VOLUME-DEPTH REL AT IONS
COEFFICIENT OF AREA~DEPTH AND VOLUME-DEPTH RELATIONS
MAXIMAL WATER LEVEL (DEPTH) RELATIVE TO THE LOKEST BOTTOM
LEVEL (M)

INITIAL WATER LEVEL, RELATIVE TC THE LOWEST BOTTOM LEVEL (M)
RESERVOIR LENGTH AT HMAX, THE SHORTEST DISTANCE BETWEEN THE
DAM AND THE MAYOR INFLOW (KM)

DRAG COEFFICIENT (%*10000)

COEFFICIENT ACCOUNTING FOR THE EFFECT OF THE DROWNED VEGE-
TATION AND THE GEOMETRY ON ENTRAI NMENT (=1 OR >1)

ENERGY TRANSFER COEFFICIEANT AIR-WAT ER (W/ (M2.0C))
WINDSPEED AT A HEIGHT OF 10 M (MW5)

E) AUXILIARY

IBEGIN
IEND
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LYEAR
Ly
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FIRST MONTH {YEAR-1900 AND MONTH)
FINAL MONT4 (YEAR=1900 AND MONTH)
OPTION NUMBER FOR INTERM. OUTPUT OF ENERGIES {0=NDs 1=YES)
OPTION NUMBER FOR DISTRIBUTION OF OUT FLOW OVER EPIL IMNION
AND HYPOLIMNION {1=ACCORDING TO RELAT IVE EPILIMNION VOLUME,
2=ACCORDINS TO CRITICAL DISCHARGE, METHCD OF FISCHER ET AL.)
OPTION NUMBER FOR HEADING IN CUTPUT {0=NOy 1=YES)

YEAR -
YEAR




LMONTH : MONTH

LM : MONTH

NTS 2 NUMBER OF TIMESTEPS WITHIN DELTAT FCR THE COMPUTATION OF f
THE TEMPERA TURE

DELTAT 2 TIMESTEP FOR THE THERMAL STRATIFICATION {USUALLY 30.45 D)

EPSIL : CRITERIUM FOR INCLUSICN OF ENTRAINMENT (M). ENTRAINMENT IS
INCLUDED I7 EPSIL < THE CHANGE CF PCSITION OF THE THERMOCL INE !
OVER A TIMESTEP. '

22 VARJABLES

A) THERMAL STRATIFICATION

HHYPO : POSITION OF THE THERMOCLINE RELATIVE TO THE LOWEST BOTTOM '
LEVEL (M) .

1E : TEMPERATURE OF THE EPILIMNICN {(0C)

TH : TEMPERATURE DF THE HYPOLMINION {(0OC)

ATL) ¢ SURFACE AREA AT THE THERMCCLINE (M2)

DH{) : POSITION OF THE THERMUOCLINE RELATIVE TO THE WATER SURFACE (M) |

VEPIL) : VOLUME OF THE EPILIMNION {(M3)

VHYPOL ) ¢ VOLUME OF THE HYPOLIMNION (M3)

B) HYDROLOGY AND MASS TRANSPORT

Ql : TOTAL INFLOW (M3/735)

QIE : TOTAL INFLOW INTO THE EPILIMNIDN (M3/5)

QIEL : INFLDW INTD THE EPILIMNION COMING FROM INFLOW 1 (M3/S5)
QIE2 : INFLOW INTD THE EPILIMNIGON COMING FROM INFLOW 2 IM375)
QIE3 : INFLOW INTO THE EPILIMNION COMING FROM INFLOW 3 (M3/5)
Q1IH : TOTAL INFLOW INTD THE HYPCLIMNION (M3/5)

QIH1 : INFLOW INTD THE HYPOL IMNICN CCMING FRCM INFLOMW 1 (M2/3)
QIHZ : INFLOW INTO THE HYPOL IMNICN CCMING FROM INFLOW 2 IM3/5)
QIH3 : INFLOW INTO THE HUPOL IMNICN COMING FRCM INFLOW 3 (M3/75)
Q0 : TOTAL DUTFLOW {(M3/S)

QOE : TOTAL OUTFLOW FROM THE EPILIMNICN (M3/S)

QOH : TOTAL OUTFLOW FROM THE HYPOLIMNION (M3/S)

QVERT : VERTICAL FLOW ACROSS THE THERMOCLINE (M3/S)

C) GEOMETRY

HA V : AVERAGE DEPTH (M) |

RESL1 : ACTUAL RESERVODIR LENGTH (M)

A0 : SURFACE AREA OF RESERVOIR {M2)

HI ) : WATER LEVEL RELATIVE TO THE LOWEST BOTTOM LEVEL {OEPTH) (M)

VIOTL)  : TOTAL VOLUME {M3) |

D) ENERGY

EFLUX : NET ENERGY FLUX ACROSS THE ATMOSPHERE-WATER INTERFACE (W/M2)

EK W : KINETIC ENERGY PRODUCTICN BY WIND {(W/M2)

EKR : KINETIC ENERGY PRODUCTICN BY RIVER INFLOW (W/M2)

EPA : POTENTIAL ENERGY PRODUCTICN RESULTING FROM THE NET FLUX OF |

ENERGY BETWEEN ATMOSPHERE AND WATER {W/M3)

EPR : POTENTIAL ENERGY PRODUCTICN BY RIVER INFLOW (W/M3)

VHE : AVERAGE HORIZONTAL FLOW VELOCITY IN THE EPILIMNION (M/S)

VHH : AVERAGE HORIZONTAL FLOW VELOCITY IN THE HYPOL IMNION (M/S) H

VHOR I : AVERAGE HORIZONTAL FLOW VELOCITY DIFFERENCE BETWEEN |
\
|




EPTLIMNION AND HYPOLI MNION (M/S)

E) AUXILIARY
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SURFACE AREA AFTER TIMESTEP DELTB (M2) :
SURFACE AREA BEFORE TIMESTEP CELTB (M2)
DEPTH DF RESERVNIR AFTER TIMESTEP'DELTB (M)
EPILIMNION TEMPERATURE AFTER TIMESTEP DELTB (0C)
EPILIMNION TEMPERATURE WHEN DISPERSION IS INCLUDED {0C)
HYPOLIMNI ON TEMPERATURE AFTER TIMESTEP DELTR (0C)
HYPOLIMNI ON TEMPERATURE WHEN DISPERSICN IS INCLUDED (0OC)
EPILIMNION VOLUME AFTER TIMESTEP DELTB (M)
EPI LI MNION VOLUME BEFCRE TIMESTEP DELTS (M3)
HYPOLIMNION VOLUME AFTER TIMESTEP DELTB (M3)
HYPOLIMNI ON VOLUME BEFORE TIMESTEP LCELTEB (M3)
TOTAL VOLUME AFTER TIMESTEP DELTB (M3)
TOTAL VOLUME BEFORE TIMESTEP DELTB (M3)

|

22 PAKAMETERS
B) HYDROLOGY AND MASS TRANSPORT

QCRIT

CRITICAL OUTFLOW, ABOVE WHICH WATER WILL BF WITHDRAWN FROM
THE EPILIMNION (M3/95)

C) GEGMETRY

VMA X

-
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D) ENERGY

ALPHA
BETHA

CE

cp

G

RHO
RHOA
RHTE
RHTH
RHTR 1
RHTR 2
RHTR 3

E) AUXILIARY \

CIEP 11
CIEPI2
CIEP13
COEP1
COHYPD
DGRAV
DR HO
ORLOB
RHTEQ
RHTM
Cs04)

s v

68 % B B8 48 BE we ae

s &8

e ee wE 4 e

s we

e sd e

MAXIMAL VOLUME OF THE RESERVOIR {M3)

COEFFICIENT OF THERMAL EXPANSION OF WATER (1/0C) .
COEFFICIENT FOR THE TEMPERATURE DEPENDENCY OF THE DENSITY

OF WATER '
COEFFICIENT PRESENTLY WITKCOUT FUNCT ION

SPECIFIC HEAT COEFFICIENT OF WATER (J/{KG.0C))

ACCELERATION OF GRAVITY (M/S2)

DENSITY OF WATER (KG/M3)

DENSITY OF AIR (KG/M3)

DENSITY OF THE WATER IN THE EPILIMNION (KG/M3)
DENSITY OF THE WATER IN THE HYPCLIMNION {KG/M3) !
DENSITY OF THE WATER FRCM INFLOW 1 (KG/M3)

DENSITY OF THE WATER FROM INFLOW 2 (KG/M3)

DENSITY OF THE WATER FRCM INFLOW 3 (KG/M3)

FRACTION OF INFLOW 1 ENTERING THE EPILIMNION

FRACTION OF INFLOW 2 ENTERING THE EPILIMNION

FRACTION OF INFLOW 3 ENTERING THE EPILIMNION

FRACTION OF THE TOTAL OUTFLOW CCMING FROM THE EPILIMNION
FRACTION OF THE TOTAL OUTFLOW CCMING FROM THE HYPOL IMNION
VERTICAL DENSITY GRADIENT FOR RHTEQ AND RHTM (KG/M4)

DENSITY DIFFERENCE BETWEEN EPILIMNICN AND HYPOL IMNION (KG/M3)
THE ORLOB NUMBER

DENSITY OF WATER AT EQUILIBRIUM TEMPERATURE (KG/M2)

DENSITY OF WATER AT MINIMUM TEMPERATURE (KG/M3)

FRACTION OF DUTFLOW 14 2 CR 3 CCMING FROM THE EPILIMNION |
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4. _OQUTPUT

A) THERMAL
AT2
OLT
HHYPD2
RAT
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VEPI2
VHYPO2
DELT(y)
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HYPO{ 4 )

TEPI(4)
TOUTL )
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STRATIFICATION

SURFACE AREA AT THE THERMCCLINE (KM2) :
TEMPERATURE DIFFERENCE BETWEEN EPILIMNION AND HYPOL IMNION (0OC)
LEVEL OF THERMOCLINE RELATIVE TC LOWEST BOTTOM LEVEL {M)

RATIO OF THE SURFACE AREA AT THE THERMOCLINE AND THE SURFACE
AREA OF THE RESERVOIR

RATIO OF THE EPILIMNICN VCLUME AND THE TOTAL VOLUME
AVERAGE TEMPERATURE OF THE QUTFLOW {0C)

VOLUME OF THE EPILIMNION (M3)

VOLUME OF THE HYPOLIMNICON (M3)

TEMPERA TURE DIFFERENCE BETWEEN EPILIMNION AND HYPOL IMNION '
FOR EACH YEAR AND EACH MONTH {0C)

THICKNE SS OF EPILIMNICN FCR EACH YEAR AND EACH MONTH {0C2,
IS POSITION OF THE THERMOCLINE RELATIVE TO THE WATER SURFACE
FOR EACH YEAR AND EACH MCNTH (0C)

THICKNE SS OF HYPOLIMNION FOR EACH YEAR AND EACH MONTH (0C),

IS POSITION OF THE THERMOCLINE RELATIVE TO THE LOWEST BOTTOM
LEVEL FOR EACH YEAR AND EACH MONTH {OC)

TEMPERATURE OF THE EPIL. FOR EACH YEAR ANC EACH MONTH {0C) |
AVERAGE DUTFLOW TEMPERATURE FOR EACH YEAR AND EACH MONTH {0C)

B) HYDROLOGY AND MASS TRANSPORT

QINT )

QE INL 4 )
QHIN(s)
QUUTLL 4}
QOUT 2L 4)
QUUT3 )

4

4F w8 48 Be w8

C) GEOMETRY
A2

RVT
vToT2
DEPTHI 4)

se s we 00
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D) ENERGY
WIND(,)

E) AUXILIAR
LDATE :

2a PRUGRAM_CODRD INATION

A} THERMAL
DVHYPD
HH

LY

HHO
TX

TCTAL INFLOW FOR EACH YEAR AND EACH MONTH (M3/5) '
TOTAL EPILIMNION INFLOW FCR EACH YEAR AND EACH MONTH (M3/5) -
TOTAL HYPOLIMNION INFLOW FOR EACH YEAR ANC EACH MONTH (M3/S) |
OUTFLOW 1 FOR EACH YEAR AND EACH MONTH ({M3/9%)
OUTFLOW 2 FOR EACH YEAR AND EACH MONTH {M3/5S)
OUTFLCW 3 FOR EACH YEAR AND EACH MONTH (M3/S)

SURFACE AREA OF THE RESERVOIR (KM2)

RATIO OF TOTAL VOLUME AND MAX IMAL VCLUME

TOTAL VOLUME OF THE RESERVOIR (MoKM2)

WATER LEVEL RELATIVE 1O THE LOWEST BOTTOM LEVEL FOR EACH '
YEAR AND EACH MONTH (M) }

WINDSPEED AT A HEIGHT OF 10 M FCR EACH YEAR AND EACH
MONTH (M/S)

¥
DATE {YEAR AND MONTH)

STRATIFICATION

DIFFERENCE IN VOLUME OF THE HYPCL. CVER TIMESTEP DELTB {M3)
AVERAGE POSITION OF THE THERMCCLINE OF TWO SUBSEQUENT STEPS

OF ITERATION (M)

VALUE OF H4 IN THE PRECEECING ITERATICN STEP (M)

THE MINIMUM OF HYPOLIMNION TEMP. ANDC INFLOW' TEMP. (0C) .

w B o




X1 : HYPOLIMNION TEMPERATURE OR EPILIMNICN TEMPERATURE (0C)
TX2 : HYPOLIMNION TEMPERATURE OR EPILIMNICN TEMPERATURE (0C)
X3 : HYPOLIMNION TEMPERATURE OR EPILIMNICN TEMPERATURE (OCl

B} HYDROLOGY AND MASS TRANSPORT

DL EV : DIFFERENCE BETWEEN LEVELS OF ?HER#GCLINE AND OUTLET (M)
C) GEOMETRY
DVTOT : DIFFERENCE IN TOTAL VCLUME COVER A TIMESTEP DELTR (M2}
D) ENERGY
Fl : ENTRAINMENT ENERGY FUNCTICN
F2 : ENERGY FUNC TION
F3 : RELATIVE SURFACE AREA AT WATER SURFACE
Fé4 : RELATIVE SURFACE AREA AT THERMOCLINE
F5 : ENERGY FLUX FACTOR
Fé : VOLUME FACTOR (M3/S)
F7 : DISPERSIVE FLUX OF THERMAL ENERGY ({M3.0C)/ {M2.D})
F8 : TOTAL THERMAL ENERGY INFLOW ((M3.0C)/S)
|
E) AUXILIARY
T : PARAMETER FOR COORDINATION CF PRINT ING MEADING IN OUTPUT
IYEAR : NUMBER OF YEAR
NIT : NUMBER OF I TERATION STEPS
DELTS : TIMESTEP WITHIN DELTAT FOR THE COMPUTAT ION OF TEMPERATURE (S)
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