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FILE: MORE FORTRAN Al VM/SP HPO REL 4.2 =~ ELETFONGRTE

C DATA SET MORE AT LEVEL 001 AS OF 13/03/87
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MORE
MACROPHYTES OCCUPYING RESEVCIRS

A& MODEL FOR SIMULATICN OF FLODATING MACROPHYTES ON
(MAN-MADE) L AKES
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UNITS FOR INPUT/OLTPUT:

- INPUT OF PARAMETERS

INPUT OF FORCING FUNCTIONS (HYDRCL.s HARVESTING)
= INPUT OF FORCING FUNCTI ONS {METECR.s MITRIENTS)
- OQUTPUT OF INPUT

~ OUTPUT OF MACROPAYTE CONCENTRAT IONS
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READ(4510) (TEXI 1) 41= 1,20)

READL{4410) (TEX{ 1) I=21,40)

READ{4,10) (TEX(1I)+I=41,60)

FEAD{4430) (TEXTL 151)491=148)P5MAXsRDWC sRWDH
READ(4 45303 T TEXTL 2+1)91=1,8),KS5NsKSP

[ = oo oo i s o vt s v e o o A s T B VS M SRS S S S S e 008, e S ot DECLARAT I ENS —
c
DIMENSICON CBI3)4CBO{3),CBI{3),LBDI3),CBW{3)+TE(3),TEW(3)4PC(3),
| 1 FDENS{3),RPROD(3) RMORT{3) RWDES{3) yRCRCOMA3 ), RHARV( 2},
! 1 DLI52)y WRCD(3)5A13) yA0103) oF AL3) 4FHI3),
i 1 TEX{1C0), TEXT(2C,y10)
i REAL *4 MCO14MCUO24MCO33KSNeKSPSLENSL4LAT
C ;
!C e i i s i o e P e s e e e s e e G T Y ALYES ==
| C
‘ NERROR = 0
|C
|G e e i . e - e o s 5 i e i e o v o s s . READ INPUT DATA ~—-
c
|

: READ{4430) (TEXTL 3,51)4+1=1,8),TOPT,TCO1,TCC2

READ(4430) (TEXTL 4973 ,1=1,83,S515
READ(4430) {TEXTL 591)41=148),C8MAX,DC0,CaMCCV "
READ{44930) {TEXT( 6510 91=1+8)sRPWS,HCOL,WCO2,HP




e — =L as T . —— - m—
e FILE: MORE FORTRAN A1l VMJ/SP HPO REL 4.2 - ELET FONDRTE
7 READ{4430) {TEXT( 751)+1=14+8)+PH10PT,PHCO
READ{4,30) (TEXT{ 841)41=148),RCDOL,RCO2,RCC3
READ{44+30) (TEXTL Sy1):1=1,8),M 01 ,MCO2,MCC3 |
i READ(4530) (TEXTU{1091)9I=1,8)AMAX yHMAX,GANMA, EN
READI4+30) (TEXT{L11,1)4I=1+83,WIDS14LENS1sCEPRESDEPRIV
READU4530) (TEXTL1251)47=1,8),FA{L),FA(2¥yFAL(3)
> READ{4930) (TEXTU1351)91=1,8),WRC0O{2),WRCDI3)
READ(44930) {TEXTU1491)1=1,8),CBI(1),CBIH2),CBIL3)ENT
READ(4,30) ‘IEXT(lS,I)QI=198)3P1,DT§MPQLAT
/s READ{4335) (TEXTL1£51)91=148),10P5 yNWB,NWE
READ14430) (TEXTU1741)+1=1,8),4DTIME
' 10 FORMAT {2044)
™ 30 FORMAT (BA4,5F7.C)
35 FORMAT (8A4,317)
i
& RSO ———————————— 1§ & S € "1V} T
0
WR ITEL €5 40)
o WRITE(£520) (TEXII)eI= 1420)
WRITEL&,20) (TEX(1),1=21,40)
WRITE{Ey20) (TEXLI }91=41,60)
s WRITE(£E,20) (TEX(I)s1=61,80)

WR ITE(£,50) (TEXTI(
WRITEL&550) (TEXTI

1913,121'8}QPGMAX,RDthRWDN
; 2+1)51=1,8) sKSNoKSP
' WRITE(€y50) ({TEXTL 341)91=148)TOPTHTCOL,TCO2
' WRITEL &9 50) (TEXT{ 491)91=148),51S
‘ WRITE( €950 (TEXTL 5413,1=1,8) 4CBMAX,DCO,CBMCOV
WRITEL €9 50) (TEXTL 641)31=158) yRPHSsWCOL yWCO24HP
. WRITE{E950) (TEXTL T741)e1=148) ¢PHOPTHPHCO
| WRITE(€,50) (TEXT{ B8s13y1=1,8)+RC0O1,RC02,RC03
| WRITE(6550) (TEXT{ 9,1)51=148) ,MC01,MC02,MC03
| WRITE(€950) (TEXTU104I)91=1y8) oA MAXgHMAX 4G AMMA JEN
I WRITE(€950) ITEXT{ 1151 )91=148) yWI0DS1 4LENSL yDEPRES,DEPR IV .
WRITE{£450) {TEXTL{1241),1=1,8)4sFALL)FAL2) ,FRL23)
‘ WRITEL€950) {TEXTL 1351351=1y8) 4WRCOL2) sWRCCY3)
WRITE{ €9y50) (TEXT{ 1451091=1,8) oCBI(1),CBI{2)sCRII3)4ENT
| WRITE( €9 50) {TEXT{15,1041=148) oPHsDTEMP,LAT
. WRITE(€955) {TEXTL 169105 1=1,8) o1 GPGyNWBsNWE
= WRITEL€950) (TEXTL1751091=148) 92 TIME
~ ; WRITE(€545)
WRITE(Ey60)
20 FORMAT (1H 4 20A%)
40 FORMAT {1H s ?'INPUT PARAMETERS:%,/,)
! 45 FORMAT (1H1,*INPUT FORCING FUNCTIONS:?5/,)
- 50 FORMAT (1H ,844,5F8,3)
- ; 55 FORMAT (1H +8A4,218)
| 60 FORMAT (1H ,9DATE
; 1 ' CBW2Z
& | 1 ' PLIAT 5/ 4)
o & *

|
| (e i v o e o o e e

[ ol ‘ &

81 CBWl
TEW2 Fd

TBWl
CB3

PC1
CEW3

£B2*,
TEW2" 4

oo emes = G5 SRED SE M3 GO M =2 T

CHECKS CN INPUT PARAMET ERS =——
IFf (DT IME
‘ IF (DEPR IV
IF [DEPRES

.LT- O-(.Ol’
.LT. Ull)
i T s Ce 1)

GOTO 9995

GOTC 9996 |
GOTH 9996 |
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|FILE: MORE FORTRAN A1 WM/SP HPO REL 4.2 ~ ELETRONORTE
If 151§ «iTa 1. C) GOTC 9996
If (HP oLTe CaCO01) GOTC 9995
IF (CBMCOV .LT. C.1) GOTC 9995

DD 65 1=1,3
IF {FA(I) JLT. 0.001) GOTC 9995
65 CONTINUE e

i
([ o om o com com s w78 TR o A A WET W INITIALIS AT ION ==
C
NC = 0
NTS = IFIX(7.0/DTINE)
Pi = 3.141582¢
RAD = P1/180.
WIDS1 = WIDS1*10CC0.
LENS1 = LENS1*1000.
CH = 0.0
WRCOI1) = 1.0
B0 67 I=1,3

€80t 1) = CBI(I)
67 CONTINUE

C
Cw=—mmmm=—= (OMPUTE THE DAYLENGTH FOR EACH WEEK AT A GIVEN LATITUDE ==
(= rmmmon mmme DAYLENGTH BECOMES RELEVANT IF TO PRCDUCTICN IFf FIRR IS -—-
(mmmmmmmmmmm s e e e~ A NON-LINE AR FUNCTION OF THE INSOLATION -—-
¢
DO 70 1=1,52
DEC = —ASIN(SINI 23.45%RAD) * Z0S{2.*%PI*(1+1)/52.1)
COSLD = COS(DECI*COSILAT#RAD)
SINLD = SIN(DEC)*SIN{LAT*RAD)
AMIB = SINLD/COSLD
DL{I) = 12.%{1.+2. % SINAOB) /PI)
70 CONTINUE
c
€ = o m mm  m  n om wrm mememe =en. BEGIN OF WEEKLY LLOP ——-
€ mmmmm e e e e e e e READ FORCING FUNCTICNS ===
C
80 CONTINUE
READ{25100) NYEARyNWEEKs T Wy WD 9SI,CNSCP
100 FORMAT (21456F8.0)
READ(39200) LYEARLWEEKQI yQDyHy IFHII) 41=1,3)
200 FORMAT (21456F8.0)
IF (NYEAR .LT. 1 .OR. LYEAR .LT. 1) GOTO 9999
NDATE = (NYEAR-1900) *1CO+NWEEK
C
Cmmmee e mme e e e i e e WRITE FORC ING FUNCTICNS FOR EACH WEEK ---
c

WRITE{ €y 22C) NDA TE 9T oW WD 9 ST sDLUNWEEK) oCNysCP 9QT9C04Hy
1 (FHI{I),1=1,3)
220 FORMAT (1H ,I4,13F8.2)
IF (NYEAR .LT. 1900 4OR. NYEAR .NEs. LYEAR .CR.
| NWEEK «NEs LWEEK) GDTO 9997

W = W¥86400.
Ql = RI*86400.
Q0 = QU*8640C.
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FILE: MORE FORTRAN Al WM/SP HPO REL 4.2 - ELETRONCRTE
T = T+DTEMP
C
C===mm=== DETERMINE IF IT IS GROWING SEASON OR NCT {CPTICNAL, IOPG) ---
| C==mmmmm e e e s mm e e [F 158 = Oy THE PRCOUCTICN 1S ZERQ ===
| C
165 = 1 Nl |
IF (IOPG .EQ. ©) GOTO 240
IF (NWB GT. NWE) GOTO 230
IF (NWEEK .LT. NWB .0OR. NWEEK «3T. NWE) IGS = 0 |
GOTO 240
230 CONTINUE |
IF INWEEK oL Te NWB oAND. NWEEK .GT. NWE) IGS = O |
240 CONT INUE |
£
€ = it e e e e . e INITIALISATION CF THE GEOMETRY -—- |
C
NC = NC+1 .
IF (NC «GTe« 1) DH = H=HD
IF INC .GT. 1) GOTO 260
HO = H
AT = AMAX®{1.-GAMMA%R{] .~H/HMAX)) *%EN
1 DO 250 I=1,3 |
| ALI) = FALII*AT
250 CONTINUE
260 CONTINUE
£
[ = o s e e e s o i i e emme s [ OMPUTE TRANSPORT CCEFFICIENTS ——-
C
ALPHA = ABS{ WD)
RENT = QI*ENT/DEPRIV
ROUT = QO/DEPRES + RPWS*W#COS{ALPHA*RAD)*KICS1
IF {ROUT .LT. 0.0} ROUT = 0.0
TROS2 = 0.0
TROS3 = 0.0
TRIS2 = 0.0
TRIS3 = 0.0
TROS1 = RPWS:W%S IN{A LPHA *RAD ) *LE NS1
IF (WD .GT. 0.0) GOTC 3200
| TROS2 = WRCO[2)*TROS1
: TRIS3 = TROS1
5 GOTO 310
300 TRIS2 = TROS1
l TROS3 = WRCD(3)*TROS1
1 310 CONTINUE
C
[ = e e o e i e i i e e s COMPUTE CONSTANT LIMITING FUNCTICNS === f
C

IF {T GY. TOPT) GOTC 350

FTEMP = EXP(-TCOL1%{( TOPT=T)*%2))

GOTO 360 |
350 FTEMP = EXP(=TCOZ*{{ TOPT-T)%%*2)) |
360 CONTINUE

FNIT = CN/ZIKSN+CN) f
FPHOS = CP/IKSP+CP) '
FNUT = PFNIT '
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[ FILE: MORE FORTRAN Al  VM/SP HPO REL 4.2 = ELETRONORTE
s IF {FPHIS .LT. FNIT) FNUT = FPHOS
3 FIRR = SI/SIS
. IF {SI «GT. SIS) FIRR = 1.0 1
FPH = 1.0 - PHCOM {PH-PHOPT) *%2) ”
C
r [ mmmm e e e e e e e e e = COMPUTE CONSTANT LCSS RATES -—- |
£ |
DO 370 1=1,3 |
& Hid = WCO1%WRCO{I)%*W/ 86400, |
RWDES( 1) = WCO2%HW/MP |
RHARVII) = FHI1)/7.0 ‘
=, 370 CONTINUE
: \
(mmmmmmm e e e e e mm = BEGIN WEE KLY LOCP FCR TIMESTEP OT IME =-=- !
C |
- DO 550 NS=1sNTS
1C
ic—*—¢—u-~*—~--—~-~---—---»------—---- DETERMINATICN CF THE GEQMETRY =-- |
- C ‘l
IF {DH +EQs 0.0) GOTO 39S
8 HO = KO + DHEDTIME/7.0 |
ATG = AT |
' AT = AMAX%( 1.~-GAMMA #{ 1.~HO/HMAX )) *%kEN |
DO 380 I=1.3 |
- AD{IY = ALY ‘
| AT} = FA(II®AT ‘
380 CONTINUE !
Ll C |
{==m—=== COMPUTE NEW BIOMASS DENSITY IN RELATICN TC CHANGE IN LEVEL =--- |
| C ]
- IF {DH oLT. 0.0 JAND. ATO-AT .GT. AD(2)+AD(33) GOTC 9998 :

IF (DH .6T. 0.0 -AND. AT-ATO .GT. AO12)+A0(3)) GCTC 9998

. F2 = FAL2)/(FAL2)+FA(3)) H

| F3 = FA(3)/(FAL2)4+Fa{3)) |

| IF (DH +GT. 0.0) GOTO 390 ”
CB{2) = (CBI2)*A0{2) + F2*x(AO(1)~A(L)}) *CB{1) -

_® 1 F2x{ATO-AT)*CB{ 2) ¥/ AL 2)
: CBI3) = {CRIBI*A0L3) + F3%(ACIL)~A(1))%CB{1) -
1 Fas(ATO~AT)*CBI( 3) 3/A(3)
- CATl) = €Bi1) |
‘ GOTO 395 |
: 290 CONTINUE
z M CBIL2) = (CBI2Y*AOL2) ~ F2%(AL1)-A0(1)) *CBI2)3/AL2)

CB(3) (CBU3Y*ATL 3) - F3%x(A{1)-AD{1)) *CB{3) )1/ 2(3)
CBIL1) = (CBL1I*A0( 1) # F2%{AL1)~-AD(L)) %CB(2) +

= M 1 Fax(A(1)-20{1))*CBI3))/7A11)

295 CONTINUE

[T T 1}

C
- (ormmmmemmme—— COMPUTE NEW BIOMASS DENSITY IN RELATICN TO TRANSPCRT ===
| C

cBtl) CBOL1) +# (RENT -~ RCUT*C30{1) +# TROS2*CEBC{2) + '

1

- 1 TROS3%CBO(3) - TROSL*CBO{1))*DTIME/A(L)
: CB12)
£813)

CBO{2) + {TRIS2*CBCL1) - TROS2*CBO{2))*DTIME/AL2)
CBO(3) + { RIS3*CBO11) ~ TROS3I*CBO{3)I*DTIME/AL3)

i
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FILE: MORE FORTRAN Al VM/SP HPO REL 4.2 = ELETRONORTE
(v i s i e s i e s e e wme oo COMPUTE CHANGING LIMITING FUNCTIONS ==
c
DO 400 I=1,3
FDENS{I) = (DCO+1) /A CBOL 1) ZIDCOXCBMAX) +1)} ~ DCC
40C CONTINUE
DO 440 I=1,3 Feen
RCROM{ 1) = MCO1*{CBO{I)-CBMCOV)/CBOLI)
IF {RCROMI{1) +LTe Ca0O) RCRCM{I) = 0.0
440 CONTINUE
|C
(mmmmm e e o = e e e o mm e == COOMPUTE PRODUCTICN AND LOSS RATES =-—-
G
DO 450 I=1,3
RPROD( I) = POMAXRAFTEMPH NUTH#FIRR*FPH*¥FDENS {1 )*{1l.-RCC1) -
1 EXP{RCOZ%T=-RC 03)
RMORTL{ 1) = EXPIMCO2%T-MC03) + RCROMII) + RWDESII)
450 CONTINUE
C
(mmmsme emm——= COMPUTE NEW BIOMASS DENSITY IN RELATICN TC PROCESSES =——-
X
DD 500 I=1.3
IF {(CBI1Y 1T+ 00 CBEI) = 0.0
CBII) = CB{I) + (RPROD{I)-RMORT(I)=RHARVII))*=(BC(I)*DTIME
CB0L1) = CBL1I)
500 CONTINUE
550 CONT INUE
HO = F
ATO = AT
C
[ i o o i e e o o e e e e e e mnm e === PREPARE OUT PUT =—-
C
D0 B800 I=1,3
CBDLI) = CBLI)*DHWC
CBWII) = CBDUI )*RWDW
T8{1) = CBLIY*A{11)/100000C.
TBWI{IY = TB{ I)*RDWCHRWDW
PCL{IY) = 100.%[1.0-{CBMCOV-CB{I})/CBMCOV)
IF (CB{I) .GT. CBMCOVY PCH{1) = 100.0
800 CONTINUE
T
(7 oo e e i i i i i s i = WRITE QUTPUT =
k.
WRITE(Es850) NDATE JICBUI)CBWII) oTBWII)PCL1)y1I=1,3)
850 FORMAT (1H 314,412F8.24F10.0,F6.0))
C
[ = e i i e . i o e i i v i e = e END OF THE WEEKLY LCOP -~
c
GOTO BC
C
| € i e e o e e e e i e e s s e s e END OF PROGRAM e
L
6695 NERROR = NERROR+1
694 NERROR = NERROR+1
5697 NERROR = NERROR+1 ¢
698 NERROR = NERROR+1
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|
FILE: MORE FORTRAN Al WVM/SP HPO REL 4.2 = ELETRONORTE |
r
WRITEL €,900) NERROR :
SOC FORMAT {1H »*NERROR =7,I2) |

$$99 CONTINUE
STOP |
END

bt
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