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APPENDIX 3B

COMPUTER PROGRAM LISTING



File name : GGUBS.FOR / page : 1

1 C IMSL ROUTINE NAME ~ GGUBS
2: C
J e
4: C
5: C LATEST REVISION - JUNE 01, 1991
6: C
7: C PURPOSE - BASIC UNIFORM (0,1) PSEUDG-RANDOM NUMEBER
8: C GENERATOR
9: ¢
10: ¢ ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
11: ¢ ASSIGNED AN INTEGER VALUE IN THE
12: ¢C 'EXCLUSIVE RANGE (1.D0O, 2147483647.D0}.
13: C DSEED IS REPLACED BY A NEW VALUE TO BE
14: C USED IN A SUBSEQUENT CALL.
15: ¢ NR - INPUT NUMBER OF DEVIATES TO BE GENERATED.
16: C R - QUTPUT VECTOR OF LENGTH NR CONTAINING THE
17: ¢ PSEUDO-RANDOM UNIFORM (0,1) DEVIATES
18: C
19: C REQD. CMU-CE ROUTINES - NONE
20: C IMSL - ROUTINES - NONE
21: C
22: ¢ NOTE ~ NONE
23: ¢ !
24: C
2B (e e e e e e e e e e e e e — — m e,
260 C
271: SUBROUTINE GGUBS (DSEED,NR,R)
28: C SPECIFICATIONS FOR ARGUMENTS
29: INTEGER : NR
30: REAL R (NR)
31: DOUBLE PRECISION DSEED
iz: C SPECIFICATIONS FOR LOCAL VARIABLES
33: ' INTEGER I
34: DOUBLE PRECISION D2P31M,D2P31
35: C D2P31M=(2%%31} ~ 1
36: C D2P31 ={2%%31) (OR AN ADJUSTED VALUE)
37 DATA D2P31M/2147483647.D0/ a-
38: DATA D2P31/2147483648.D0/
39: C FIRST EXECUTABLE STATEMENT
40 DO 5 I=1,NR
41: DSEED = DMOD (16807.D0*DSEED,D2P31M)
42 5 R(I) = DSEED / D2P31
43 RETURN
44: END

File Size = 3163 Bytes




File name : GGNPM.FOR !/ page : 1

1: C IMSL ROUTINE NAME - GGNPM
2: C
R
4: ¢ :
5: € LATEST REVISION - JUNE 01, 1991
6: C .
7: C PURPOSE — NORMAL RANDOM DEVIATE GENERATOR VIA THE POLAR
8: C METHOD
9: ¢ .
10: C  ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
11: ¢ ASSIGNED AN INTEGER VALUE IN THE
12: C EXCLUSIVE RANGE (1.D0, 2147483647.D0) .
13: C DSEED IS REPLACED BY A NEW VALUE TO BE
14: C USED IN A SUBSEQUENT CALL.
15: ¢ NR - INPUT. THE NUMBER OF NORMAL DEVIATES TO BE
16: C GENERATED. NR MUST BE 2 OR GREATER. 1IF NR
17: ¢ IS ODD, NR-1 DEVIATES ARE GENERATED.
18: € R - OUTPUT VECTOR OF LENGTH NR CONTAINING THE
19: C NORMAL DEVIATES. IF NR IS ODD, R{NR) IS NOT
20: ¢ USED.
21: ¢
22: C° REQD. CMU-CE ROUTINES - NONE
23: C IMSL  ROUTINES - NONE
24: C
25: C NOTE - NONE
26: C
T
28: C ,
29: SUBROUTINE GGNFPM {DSEED,NR,R)
30: C SPECIFICATIONS FOR ARGUMENTS
31: INTEGER NR
32: REAL R{NR)
33: DOUBLE PRECISION DSEED
34: C ) SPECTFICATIONS FOR LOCAL VARIABLES
35: INTEGER I,NN.M
36: REAL U,vV,8UM,SLN
7. DOUBLE PRECISION D2P31M, D2PN31
38: ¢ D2P31M = (2%%31)-1
39: C D2PN31 = (2*%*31)
40: DATA D2P31M/2147483647.D0/
43 DATA D2PN31/2147483648.D0/
42: ¢ FIRST EXECUTABLE STATEMENT
43 NN = NR
44: C TEST FOR NR ODD
45; M = MOD(NR,2)
46: IF (M .NE. 0) NN = NN-1
47: DO 10 I = 1,NN,2
48: 5 DSEED = DMOD(1680?.D0*DSEED.D2P31M)
49 U = DSEED/D2PN31
50: DSEED = DMOD(16807.DO*DSEED.DZPSIM)




File name : GGNPM.FOR / page : 2

h1: V = DSEED/D2PN31

h2: U = U+U-1.0

b3: V = V+V-1.0

54: SUM = U*U+vV*y

55: IF(SUM .GE. 1.0) GO TO 5
56: SLN = ALOG{SUM)

57: SLN = SQRT({-SLN-SLN)}/SUM)
58: R(I) = U*SLN

59: R{I+1} = V*SLN

60: 10 CONTINUE

61: RETURKN

62: END

63:

64:

File Size = 4474 Bytes




File name : GGMSS.FOR ' -/ page : 1

1:
TC CMU-CE ROUTINE NAME - GGMSES
3: C
4: C _________________________________________________________________________________________
5: C
6: C LATEST REVISIOXN - JULY 08, 1991
§: C PURPOSE - COMPUTED THE MEAN, STANDARD DEVIATION
9: C AND SKREWNESS BY THE METHOD OF MOMENTS.
i6: ¢ ‘
1i: ¢ ARGUMENTS 0 - INPUT THE ELEMENTS OF DATA
12: C X - INPUT THE NUMBER OF DATA
13: C QM - OUTPUT THE MEAN
14: ¢ Q8D - QUTPUT THE STANDARD DEVIATION
15: C QSK ~ QUTPUT THE SKEWNESS COEFFICIENT
16: C
17: C REQD. (MU-CE ROUTINES - NONE
18: C IMSL  ROUTINES ~ NONE
19: C
20: ¢C NOTE - NONE
21: C ]
2 Crmm e e
23: C
24 ~ SUBROUTINE GGMSS(Q,N,QM,0SD,QSK)
25: C SPECIFICATIONS FOR ARGUMENTS
26: INTEGER N
27: REAL Q(N)
28: C SPECIFICATION FOR LOCAL VARIABLES
29: INTEGER I
30 REAL CORR,FN, SUML, 5UM2, SUM3, M, 08D, 05K, VAR
31: C .
32: DATA SUM1/0.0/,SUM2/0.0/8UM3/0.0/
33: C ' FIRST EXECUTABLE STATEMENT
34: N = X
35: no io I=1,N
36: SUML = SUM1+=Q(T)
37 10  CONTINUE
318: OM = SUM1/FN
39 PO 15 I=1,N
40: SUM2: = SUM2- (Q(I)-OM) **2
4% SUM3 = SUM3+{Q(I)-QM)**3
42: 15 CONTINUE
43: YAR = SUM2/{(FN-1.0)
44: QSD = SQRT{VAER) {
45 CORR= FN/{(FXK-2.0)*(FX-1.0})
46: Q5K = CORRASUM3/SORT (VAR®*3)
47: RETURN
48: END

File Size = 1603 Bvtes




File name : AUTOC.FOR / page : 1

Y.

I C CMU-CE ROUTINE NAME - AUTOC
3: C
4: C _______________________________________________________________________________________
5: ¢
6: C LATEST REVISION - JULY 08, 1991
T: C :
8: C PURPOSE - COMPUTED THE AUTOCORRELATION LAG KL
9: ¢C

1G6: C ARGUMENTS X - INPUT THE ELEMENTS OF DATA

11: ¢ N - INPUT THE NUMBER OF DATA

12: C RR - OUTPUT THE AUTOCORRELATION

13: ¢

14: C REQD. CMU-CE ROUTINES - NONE

ih: C IMSL ROUTINES - NONE

16: ¢

17: C NOTE - NONE

18: C

19 G

C20: ¢

21; SUBROUTINE AUTOC(X,N,RR)

22: C SPECIFICATIONS FOR ARGUMENTS

23: - INTEGER N

24 REAL ' X(N),RR(20)

25: C SPECIFICATION FOR LOCAL VARIABLES

26: INTEGER I,K,KL

27 REAL XM, SUM1, SUM2,5UM3

28: C 5

29: DATA KL/15/,8UM1/0.0/,8UM2/0.0/

30: ¢C

31: C FIRST EXECUTABLE STATEMENT

32: DOH T =1,K :

33: GUMT = SUM1 - X{I)

34: 5 CONTINLUE

35: XM = SUM1/N

36: DO 10 I =1,N :

37: SUM2Z = SUMZ2 = (X(I)-XM)#=xD2

J&: 10 CONTIKLE

39: DO 20 K = 0,KL

40: SUM3 = 0.

41: DO 30 1 = 1,N-K

42: SUM3 = SUM3 + (X(I+K)-XM)*(X(I)-XM)

43 30 CONTINUE

44: RR(K} = SUM3/sUM2

45 20 CONTINUE

46; RETURN

47: END

File Size = 1399 Bytes




File name : HURST.FOR ' !/ page : 1

1: ¢ CMU-CE ROUTINE NAMF ~ HURST
2: C
J e e e
4: ¢
5: C LATEST REVISION - JULY 08, 1991
6: C :
7: C PURPOSE » - COMPUTED THE HURST COEFFICIENT.
8: ¢
g: ¢ ARGUMENTS X - INPUT THE ELEMENTS OF DATA
10 ¢ N - INPUT THE NUMBER OF DATA
i1: ¢ XM - INPUT THE MEAN
12: ¢ XSD ~ INPUT THE STANDARD DEVIATION
13: ¢ HUR - OUTPUT THE HURST COEFFICIENT
14: C
15: ¢ REQD. CMU-CE ROUTINES - NONE
16: C IMSL,  ROUTINES - NONE
17: C
18: ¢ NOTE - NONE
i9: ¢
20 O
2i: C y
22: SUBROUTINE HURST{X,N,XM,XSD, HUR)
23: ¢ SPECIFICATIONS FOR ARGUMENTS
24: INTEGER N o
25: REAL X(N),XM,XSD,BUR
26: C SPECIFICATION FOR LOCAL VARIABLES
27: INTEGER I - '
28: REAL XVAR, SUM1,D(1000) ,DMAX,DMIN,RD
29: ¢ :
30: DATA SUM1/0.0/
31: C
iz: ¢ FIRST EXECUTABLE STATEMENT
33: DO 10 1 = 1,N
34; SUMI = SUM1~+(X(I)-XM)
35: D{I) = suxl
36: 10 CONTINUE
37; DMAX = D(1)
38; DO 20 7 = 2,8 :
39: IF (DMAX-D(I}) 25,20,20
40: 25 DMAX = D{(I}
a1 : 20 CONTINUE
42 DMIN = D{1)
43; DO 30 T = 2,N
44 IF (DMIN-D(I}) 30,30,35
45; 35 DMIN = D(I)
46: 30 CONTINUF,
47: RD = DMAX-DMIN
48 HUR = ALOG(RD/SQRT (XVAR))/ (ALOG(N/2.0)})
49; RETURN
50+ END

File Size = 1574 Bytes




File name : PARAU.FOR / page : i

1:
2: C CMU-CE ROUTINE NAME - PARAU
3: C
4:(" _______________________________________________________________________________
h: (
t: C LATEST REVISION - JULY 08, 1991
T C
8: C PERPOSE - COMPUTED THE PARTIAL AUTOCORRELATION
9: ¢ ‘ -
10: ¢ ARGUMENTS RR - INPUT THE AUTOCORRELATION (LAG KL
il: ¢ PHI - OUTPUT THE PARTIAL AUTOCORRELATION
12: C
13: ¢ REQD. CMU-CE ROUTINES - NONE
14: C IMSL ROUTINES - NONE
15: ¢
16: C NOTE - KL IS NUMBER OF LAG
17: ¢
18 O
19: ¢
20: SUBROUTINE PARAU (RR, PHI)
21 C SPECIFICATIONS FOR ARGUMENTS
22 REAL RR, PHI
23: C SPﬁCIFICATION FOR LOCAL VARIABLES
24; INTEGER I,J,KL : - : :
25 REAL SUM1, SUM2,RR(20) ,PHI (20, 20)
26: C '
27: DATA KL/15/ i
90 . r
29: C : FIRST EXECUTABLE STATEMENT
30: PHT(1,1) = RR(1)
31: DO 10 T = 2,KL
2 SUM1 = 0.
33: SUM2 = 0,
34: DO 20 3 = 1,1I-1
35: SUM1 = SyUM1 + PHI{I-1,Jd) *RR(I-J)
36: SUM2 = SUM2 + PHI{I-1,J)*RR(J)
37: 20 CONTINUE
38: PHI(I, I} = {RR{I)-SUM1)/(1.~SUM?2)
39; DO 30 J = 1,1-1
40: IF (I .NE. J) THEN
4]1: PHI(I,d} = PHI(I*l,J)—PHI(I,I)*PHI(I—l,I-J)
42 ENDIF
43: 30 CONTINUE
449: 10 CONTINUE
45 RETURN
46 END

File Size = 1433 Bytes
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1:
2; C CMU-CE ROUTINE NAME ~ GAMMA
3: ¢
T e
5: C
6: C LATEST REVISION - JULY 08, 1941
7: € '
8: C PURPOSE - COMPUTED THE VARLUE OF GAMMA FUNCTION
9: C
10: C ARGUMENTS Y - INPUT THE VALUL OF DATA
11: C GM - OUTPUT THE VALUE OF GAMMA FUNCTION
12: ¢
13: € REQD. CMU-CE ROUTINES - NONE
14: ¢ IMSL ROUTINES - NONE
15: C
16: C NOTE - THE VARLUE OF X MUST BE INTERVAL [1,2}
17: C
18 G e e L
18: C
20: SUBROUTINE GAMMA (X, GM)
21: C SPECIFICATIONS FOR ARGUMENTS
223 REAL X, GM
23: ¢ SPECIFICATION FOR LOCAL VARIABLES
24: . REAL - Bl,B?,B3,B4,B5,B6,B?,B8_
25: ¢ ’
26; DATA Bl/~0.577191652/,B2/0.988205891/
27: b B3/—0.897056937/,B4/0.918206857/
28: ‘S -B5/—0.756704078/,86/0.482199394/
29; $ B?/—O.193527818/,B8/0.035868343/
30: C
31: C FIRST EXECUTABLE STATEMENT
32: X =1ZX-1.0
33: GM = 1.0+B1*X+B2*X**2+B3*X**3+B4*X**4+B5*X**5+B6*X**6
34: S +BT*X**T+B8*X**g
35: RETURN :
36: END

File Size = 1279 Bytes
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1:
2: C CMU-CE ROUTINE NAME - KIRBY
3: C :
d: e e e e
5 C /
6: C LATEST REVISION - JULY 08, 1991
7. C
8: C PURPOSE - COMPUTED RANDOM NUMBER WHICH HAVE
9: C SKEWNESS MORE THAN 3.0. .
i6: C
11: C ARGUMENTS NP - INPUT THE NUMBER OF DATA
2: C ' CS - INPUT THE VALUE OF SKEWNESS
13: C R — INPUT THE RANDOM NUMBERS
14: C RK -~ QUTPUT THE RANDOM NUMBERS
15: C
16: C REQD. CMU-CE ROUTINES - NONE
17: C IMSL ROUTINES - NONE
18: C
19: C NOTE ’ - THIS METHOD MODIFIED FROM WILSON HILFERTY
20: C
21 G oo
22: C
23: _ SUBROUTINE KIRBY(NP,CS,R,RK)
24: C ) SPECIFICATIONS FOR ARGUMENTS
25: INTEGER NP
26: REAL CS,R{NP) ,RK(NP)
27: C SPECIFICATION FOR LOCAL VARIABLES
28: INTEGER K
29 REAL A,B,G,H,XKA,XKB,XKBB, XKG, XKGG, XG, XGG
30: C
31: C FIRST EXECUTABLE STATEMENT
2: XKA = 2.0/CS
33: A = AMAX1 (XKA,0.40)
34; AKBB = (¢5-2.25
35: XKB = AMAX1({XKBB,0.0)
36: B = 1.0+0.0144*XKB*»*2
37: XKGG = CS§-1.0
38: XKG = AMAX1(XKGG,0.0)
39: G = C5-0.063*XKG**1.85
40: H = (B-2./(CS*A))**(1/3.)
41: DC 10 K = 1,NP _
2: XGG = 1.0+G*R{K}/6.0-{(G/6.0Q)**2
43: XG = AMAX] (H, XGG)
44 RE{K}= A*(XG**3-B)
45: 10 CONTINUE
46: RETURN
47 END

.File-Size = 1576 Bvtes
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CMU-CE ROUTINE NAME ~ ARWHT

LATEST REVISION - JUNE 21, 1991

PURPOSE - GENERATED STREAMFLOWS BY USING THE LAG-
ONE MARKOV MODEL AR(1) WITH WILSON-
HILFERTY TRANSFORMATION FOR PRESERVE
SKEWNESS

ARGUMERTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE

ASSIGNED AN INTEGER VALUE IN THE
EXCLUSIVE RANG (1.D0,2147483647.D0).
DSEED IS REPLACED BY A NEW VALUE TO
BE USED IN A SUBSEQUENT CALL.

X — INPUT HISTORICAL ANNUAL FLOWS

N -~ INPUT THE NUMBER OF HISTORICAL ANNUAL
FLOWS.

NP - INPUT THE NUMBER OF GENERATION ANNUAL
FLOWS

XP - OUTPUT GENERATION ANNUAL FLOWS.
REQD. CMU-CE ROUTINES - AUTOC,GGMSS,KIRBY
IMSL  ROUTINES - GGNPM
NOTE ~ RR{1) MUST BE BETWEEN -1.0 AND 1.0. KO
- PROGRAM CHECK IS MADE FOR THIS CONDITION.

SUBROUTINE ARWHT(DSEED,X,N,NP,XP)

SPECIFICATIONS FOR ARGUMENTS
INTEGER NP
REAL X{0:X) ,XP{0:NP)
DOUBLE PRECISION DSEED

SPECIFICATION FOR LOCAL VARIABLES
INTEGER I,d,K
REAL SKR, XM, XSD,XSK,RR{20) ,R(1000),RK (1000)
$ .X6{100,10)
DATA _ K/0/

FIRST EXECUTABLE STATEMENT
CALL AUTOC(X,N,RR)

CALL GGMSS(X,N,XM,XSD,XSK)

XP(0} = XM

SRR = {1.-RR(1)**3)*XSK/ ((1.-RR(1)**2)*x1,5)

CALL GGNPM(DSEED,NP,R)

IF (ABS(SKR) .LE. 3.0) THEN
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51 DO S 1 = 1,NP. _ '
62 RK (L) = 2./8KR*((1.+SKR*R(I)/6.~SKR**2/36.)**3-1.)
53: 5 CONTINUE

54 ELSE

55: CALL KIRBY (NP, SKR,R,RK)

56: ENDIF

57: D0 10 I = 1,NP/10

5g: DO 10 J = 1,10

59: K = K+l -

60 XG(I,d) = XM+#RR(1)* (XP(K-1) - XM)+RK(K)*KSD*
61: $ SORT (1. -RR(1)**2)

62: XP(K) = XG{I,J)

63: IF (XP(R)..LT. 0.0) THEN

64+ XP(K) = 0.0

65 ENDIF

66: 10 CONTINUE

67: po 20 1 = 1,NP/10

68: WRITE(2,30) I, (XG(I,J),J=1,10)

69: 30 FORMAT (1X,13,10F9.2)

70: 20 CONTINUE

71: RETURN

72 END

File Size = 2727 Bytes
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1:
2: C CMU--CE ROUTINE NAME - ARLT
It C
f1 (e e e e emT oSS ST
5: C
6: C LATEST REVISION - JUNE 21, 1991
1. C \ :
f: C PURPOSE: - GENERATED STREAMFLOWS BY USING THE LAG-
9: C ONE MARKOV MODEL AR(1} WITH 2 OR 3
10: C PARAMETER LOG NORMAL DISTRIBUTION FOR
11: C PRESERVE SKEWNESS
12: C :
13: C ARGUMENTS - STYPE ~ INPUT TYPE OF MODIFICATION PRESERVE-
14: C : SKEWNESS ,STYPE = '1'.-1IS TWO-PARAMETER
15: € LOG NORMAL AND STYPE ='2' IS THREE-
16: ¢ PARAMETER LOG NORMAL. '
17: € ARGUMENTS DSEED — INPUT/OUTPUT DOUBLE PRECISION VARIABLE
18: C ASSIGNED AN INTEGER VALUE IN THE
19: C EXCLUSIVE RANG (1.D0,2147483647.D0).
20: C DSEED IS REPLACED BY A NEW VALUE TO
2 C BE USED IN A SUBSEQUENT CALL.
2200 X - INPUT HISTORICAL ANNUAL FLOWS
23: C N ' - INPUT THE NUMBER OF HISTORICAL ANNUAL
24: C ‘ FLOWS.
25 C "~ NP - INPUT THE NUMBER OF GENERATION ANNUAL
26 C FLOWS
27 € xP - QUTPUT GENERATION ANNUAL FLOWS.
28: C :
29: C REQD. CMU-CE ROUTINES - AUTOC, GGMSS
10: € IMSL ROUTINES -~ GGNFPM
3J1: C
32; C NOTE . .~ RR(1). MUST BE BETWEEN -1.0 AND 1.0. NO
i3: C PROGRAM CHECK IS MADE FOR THIS CONDITION.
34: €
35: C _____________________________________________________________________________________
36: C
37 UBROUTINE ARLT(STYPF DSEED, X, N, NP, XP)
38: C SPECIFICATIONS FOR ARGUMENTS
39: INTEGER : N,NP
40: REAL ' %(0:N) ,XP{0:NP)
e S DOUBLE PRECISION DSEED
42, CHARACTER*10 STYPE
43: C SPECIFICATION FOR LOCAL VARIABLES
44: INTEGER 1.J.K J
45 REAL A,XM,YM,XSD,XSK,XVAR, YVAR RHO, PHEE, RR(20)
46 S : ,R(1000) ,X6(100,10)
47 C ' '
48 DATA ' K/0/

19: ¢ : FIRST EXECUTABLE STATEMENT
50: CALL AUTOC({X,N,RR) ' :
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51: CALL GGMSS{X,N,XM,XSD,XS8K)
521 XP(0) = XM
53: XVAR = XSD**2
54 ; CALL GGNPM(DSEED,NP,R)
55: IF (STYPE .EQ. '1'} THEN
56 YVAR = ALOG(1.0+XVAR/XM#*%2)
57 YM = ALOG(XM)-YVAR/2.0
58 RHO = (1.0/YVAR)*ALOG(RR(1}*{EXP(YVAR)~-1.0)+1.0)
59; DO 50 I = 1,NP/10O ' a
60: DO 50 J = 1,10
61: K = K+1 _ _ '
62 XG(I,d) = (EXP(YM*(1.-RHO)))*XP(K-1)**RIO
63 8 - £ (EXP{SORT (YVAR* (1.0-RHO**2})*R(K)))
64: ‘ XP(K) = XG(I,J) - -
65: 5O CONTINUE ' '
66: FLSEIF (STYPE .EQ. '2') THEN 3
67: . PHEE = ({1.40.5*XSK**2)+8QRT(XSK**2+0.25*%X5K**4))
68: I xx(1,/3.)+{(1.+0.5*X8K#*2) ~SQRT (XSK**2+0.25
691 S *XEK**4))**(1./3.)-1.0
70 YVAR = ALOG(PHEE)
71 YM = 0.5*%ALOG(XVAR/(PHEE**2-PHEL))
T2 A = XM-SQRT (XVAR/ (PHEE~1.0))
73 RHO = (ALOG(RR{1)*(PHEE-1.)+1.0))/ALOG(PHEE)
T4: DO 60 I = 1,NP/10 ' ~
T5: po 60 J = 1,10 \
16: K.= K+1
NE: XG(1,J) = A+(EXP{YM*{1.-RHO)))*(XP(K-1)~A}**RHO*
78: 5 " EXP{SQRT (YVAR* (1.-RHO**2) ) *R(K})
19: ‘ XP(K) = XG(I,J)
80: 60 CONTINUE
81: ENDIF
82: PO 70 I = 1,NP/10
83 WRITE(2,80) 1, (XG(I,J),Jd=1,10)
84: 80 FORMAT{1X,T13,10F9.2}
85: 70 CONTINUE
86: RETURN
87: END

File Size = 3538 Bytes
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1:
a1 C CMU-CE ROUTINE NAME - ARBP
3 c
Ay e o e e e e e e e e
he: C
6: C LATEST REVISION - JUNE 22, 1991
T: C
8: C PURPOSE -~ GENERATED STREAMFLOWS BY USING THE LAG-.
9: C ONE MARKOV MODEL AR(1) WITH BREAD'S
10: C PROCEDURE FOR PRESERVE SKEWNESS
11: ¢ )
12: ¢ ARGUMENTS DSEED ~ INPUT/OUTPUT DOUBLE PRECISION VARIABLE
13: C ASSIGNED AN INTEGER VALUE IN THE
14 ¢ EXCLUSIVE RANG (1.D0,2147483647.D0).
1%: C DSEED IS REPLACED BY A NEW VALUE TO
16: ¢ BE USED IN A SUBSEQUENT CALL.
17: C X - INPUT HISTORICAL ANNUAL FLOWS
18: € N - INPUT THE NUMBER OF HISTORICAL ANNUAL
19: ¢ FLOWS.
20: C NP - INPUT THE NUMBER OF GENERATION ANNUAL
21 C FLOWS .
22: C Xp - QUTPUT GENERATION ANNUAL FLOWS.
23: C '
M C REQD. CMU-CE ROUTINES -~ AUTOC,GGMSS
he C THSY, ROUTINES - GGNPM
26: C '
27 € NOTE - RR{1) MUST BE BETWEEN -1.0 AND 1.0. NO
28: C ' PROGRAM CHECK IS MADE FOR - THIS CONDITION.
29: C :
30: C __________ — &N\ ARy /. RS R U SRRE AS  A ——
3i: C :
32: SUBROUTINE ARBP (DSEED,X,N,NP,XP)} _
33 C SPECIFICATIONS FOR ARGUMENTS
34 INTEGER N,NP
351 REAL . X(0:%),XP(0:NP)
36 DOUBLE PRECISION DSEED
37: C SPECIFICATION FOR LOCAL VARIABLES
38: INTEGER I,J.K :
39: REARL XAML:, XSDL, XSKL,RR (20} ,T{100) ,XL(0:100)
40 5 ,EE(0:1000) ,RT(1000C) ,HK(0:100},R{1000)
41: 5 (X6 (100,10} :
a: C ‘
43: DATA . K/0/.,EE(0}/0.0/
44 C FIRST EXECUTABLE STATEMENT
15 po 10 1 = 1,N :
46: XL{I) = ALOG(X(I)+0.01)
47: 10 CONTINUE '
48 CALL, GGMSS({XL,N,XAML,XSDL,XS5KL)
49: no 201 = 1,N

50: T(I) ; {XL(I)-XAML) /XSDL

N
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hi: HR(1) = 6.0/XSKL*((XSKL/2.*T(1)+1.0)}#%(1./3.)-1.0}+XSKL/6.0
52: 20 CONTINUE '

53: CALL AUTOC (HK,N,RR)}

54 CALL GGNPM (DSEED,NF,R}

5h: DO 30 I = 1,NP C .

561 EE(T) = RR(1)*EE{(I-1)+R{TI)*SORT{1.-RR{1)**2)
57: 30 CONTINUE

ha: Do 40 1 = 1,NP/10

59: DO 40 J = 1,10

60 K = K&l

61: RT(K) = ({XSKL/6.0%(EE{K)-XSKL/6.0)+1.)**3-1,0)%2.0/XSKL
62: XG{I,d) = EXP(XAML+RT(K)*¥8DL}-.01

63 XP(KY = XG{(I,J)

64 1F (XP(K) .LT. 0.0) THEN

65: XP(K) = 0.0

66: ENDIF '

67: 40 CONTINUE

68: DO 50 I = 1,NP/10

69: WRITE(2,60) I,{XG{(I,J),d=1,10)

T0: 60 FORMAT (1X,13,10F9.2)

T1: 50 CONTINUE

T2 RETURN

13 END

File 8ize = 2793 Bytes
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ar C CHMU-CE ROUTINE NAME -~ ARMAWHT

LATEST REVISION JUNE 22, 1991

PURPOSE

GENERATED STREAMFLOWS BY USING ARMA(1,1)
MODEL WITH WILSON-HILFERTY TRANFORMATION
PROCEDURE FOR PRESERVE SKEWNESS

ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
ASSIGNED AN INTEGER VALUE IN THE
EXCLUSIVE RANG (1.D0,2147483647.D0).
DSEED IS REPLACED BY A NEW VALUE TO
BE ‘USED IN A SUBSEQUENT CALL.

17: X - INPUT HI1STORICAL ARNUAL FLOWS

18: N - INPUT THE NUMBER OF HISTORICAL ANNUAL
9: FLOWS. '

20; NP - TNPUT THE NUMBER OF GENERATION ANNUAL

21 FLOWS

22 Xp - QUTPUT GENERATION ANNUAL FLOWS.

b e I

24 REQD. CMU-CE ROUTINES - AUTOC,GGMSS,KIRBY

25 IMSI, ROUTINES -~ GUGNPM

—
o]

NOTE - THE VALUES PARAMETER. (P1,Z1)} MUST BE
28 UNDER STATIONARITY AND INVERTIBILITY
29 CONDITION. THIS PROGRAM 1§ NOT CHECK
30: FOR THIS CONDITION. ‘
31:
R N\ 7 [ R SRS & WA ‘A i E—
33:
34 SUBROUTTNE ARMAWHT (DSEED, X, N, NP, XP)
3% C SPECIFICATIONS FOR ARGUMENTS
36 INTEGER N,NP
A7 REAL X(0:N),XP(0:NP)
g DOUBLE PRECISION DSEED
39: ¢ SPECIFICATION FOR LOCAL VARIABLES
40 INTEGER I,J.K
41: REAL A, XM,XSD,XSK,SKR,P1,001,01,02,21
2: 5 ,STDR, RR{20) ,RT(0:1000} ,R{1000)
A3 S ,XG (100,10}
44 C
A DATA ‘ K/0/,RT(0)/0.0/
46: C FIRST EXECUTABLE STATEMENT
47 CALL AUTOC(X,N,RR)
48 CALL GGMSS(X,N,XM,XsDh,XSK)
49: Pl = RR(2)/RR(1}

»0 A = (Pl**Z—B.*RR(l)*P1+l.)/(RR(l)-Pl)

Y



File name : ARMAWHT.FOR ‘ / page. :
h1: 001 = A*%3-4,

52: TF (001 .GT. 0.0) THEN

53: 01 = (-A+SQRT{QQL))/2.

B4 02 = (-A-SQRT(QQ1))/2.

55 IF {({Q1 .LT. 1.0} .AND. Q1 .GT. -1.0)) THEN

h6: 21 = Q1

5T ELSEIFT (02 .LTF. 1.0) .AND. (Q2 .GT. -1.0)} THEN
53 721 = Q2

59: ENDIF

60: B8

61: WRITE(*,10) ‘

67 10 FORMAT(HX,'I am sorry ! No solution')

63: ENDIF '

64: STDR = SQRT((1.—Pl**Z)/(1.+21**2*2.*P1*21))

65: SKR = XSK*(((1.+Zl**2—2.*P1*Zl}/(1.—P1**2))**1;5)
66 5 /({1.—Zl**3+3.*Pl*Zl**Z—B.*Pl**Z*Zl)/(1.—?1**3))
67 CALL GGNPM({DSEED,NP,R)

68 TP (ABS(SKRY LLE. 3.0) THEN

69: Do 20 17 = 1,NP .

70: RT(I) = 2./SKR*((1.+SKR*R(I)/6.—SKR**2/36.)**3—1.)
T1: 20 CONTINUE

T2 ELSE

13 CALL KTRBY(NP,SKR(R,RT)

T4: FNDIF

Th: XP(0) = XM

76 Do 30 1 = 1 .NP/IO

1T Do 30 J = 1,10

78 K = K+1 _
79 XG(I,d) = XM+P1*(XP(K—l)“XM)+(RT(K)—21*RT(K—1))*STDR*XSD
80: XP(K) = XG(I, 3

B1: I (Xp(X) .LT. 0.0} THEN

8o XP(K) = 0.0

83: - ENDIF

84: 30 CONTINUE

85 po 50 I = 1,NP/10

86: WRITE(2,40) T, {(XG(I,J),J=1,10)

87: 40 FORMAT (1X,13,100'9.2)

88: 50 CONTINUE

8§49 RETURN

90: END
File Size = 3418 Bytes
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CMU-CE ROUTINE

NAME

ARMALT

5
$

LATEST REVISTION

PURPOSE

ARGUMENTS

NOTE

INTEGER

REAL !
DOUBLE PRECISION
CHARACTER*10

INTEGER
REAL

DATA

STYPE

DSEED

NP

XP

REQD. CMU-CE ROUTINES
IMSL  ROUTINES

t

JUNE 23, 1991

GENERATED STREAMFLOWS BY USING ARMA(1,1)
MODEL WITH 2- AND 3-PARAMETER LOG NORMAL
TRANFORMATION FOR PRESERVE SKEWNESS.

INPUT TYPE OF MODIFICATION PRESERVE
SKEWNESS, STYPE = '1' IS TWO-PARAMETER
LOG NORMAL AND STYPE = '2' IS THREE-
PARAMETER LOG NORMAL.

[NPUT/OUTPUT DOUBLE PRECISION VARIABLE
ASSIGNED AN INTEGER VALUE IN THE
EXCLUSIVE RANG (1.D0,2147483647.D0).
DSEED IS REPLACED BY A NEW VALUE TO
BE USED IN A SUBSEQUENT CALL.

INPUT HISTORICAL ANNUAL FLOWS

INPUT THE NUMBER OF HISTORICAL ANNUAL
FLOWS. |

INPUT THE NUMBER OF GENERATION ANNUAL
FLOWS

OUTPUT GENERATION ANNUAL FLOWS.,

AUTOC,GGMSS
GGNPM

THE VALUES PARAMETER (P1,Z1) MUST BE
UNDER STATIONARITY AND INVERTIBILITY
CONDITION. THIS PROGRAM 18 NOT CHECK
FOR THIS CONDITION.

SUBROUTINE ARMALT(STYPE,DSEED,X,N,NP,XF)

SPECIFICATIONS FOR ARGUMENTS

N,NP

X(0O:N} XP(0:NP)
DSEED
STYPE

SPECIFICATION FOR LOCAL VARIABLES

I,J.K
A,Al, XM, YM, XED, XSK,uTDR Ry, Q01,0Q1,02, PY
,2y . XVAR,YVAR,RR(20) ,EE{0:1000) ,R(0:1000)

,XG(100,10)

K/0/.R(0)/0.0/,EE(0)/0.0/
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51: C : FIRST EXECUTABLE STATEMENT
592 CALL AUTOC(X,N,RR)

53: CALL GGMSS (X,N,XM,XSD,XSK)

54: CALL GGNPM(DSEED,NP,R)

551 XVAR = XSD**2

56: IF (STYPE .EQ. '1') THEN ~

573 YVAR = ALOG{l.0+XVAR/XM**2)

58 : YM = ALOG (XM)-YVAR/2.0

59: Ry = {1.0/YVAR)*ALOG (RR(1)* (EXP(YVAR)-1.0)+1.0)
60: Py = (ALOG (.. +RR (2) * (EXP (YVAR)~1))) / (ALOG (1.+RR(1)
o 61: B/ * (EXP(YVAR)-1) )

62: Al = {Py**2-2,*Ry*Py+1.)/(Ry-Py)

63: 001 = Al**2-4,

64: IF (0Ol .GT. 0.0) THEN _

65: Q1 = (~Al+SQRT(QQ1))/2.

661 02 = (-A1-SQRT(QQ1))/2.

67: IF ({01 .LT. 1.0) .AND. (Q1 .GT. -1.0)) THEN
68: 7y = Q1 '

69: ELSEIF ({Q2 .LT. 1.0) .AND. (Q2 .GT. -1.0)) THEN
70: Zy = Q2

71 ENDIF

72+ ELSE

73: WRITE (*,70)

74: 70 FORMAT(5X,'I am sorry ! No solution’)

T5: ENDIF

763 STDR = SORT((1.-Py**2)/(1.+Zy**2-2.*PY*Zy})

17: ‘Do 80 I = 1,NP/10 \

18 DO 80 J = 1,10

79: K = K+l

80: - EE(K) = Py*EE(K-1)}+(R(K)-Zy*R{K-1})*5TDR

81: XG(I,d) = EXP (EE (K) *SQRT (YVAR) +YM)

82: XP(K) = XG(I.J)

83: 80 CONTINUE

84: FLSEIF (STYPE .EQ. '2') THEN _

85: PHEE = ((1.+0.5*XSK**2)+SQRT(XSK**2+O.25*XSK**4))**(1./3.)
86: 5 +((1.+0.5*XSK**2)—SQRT(XSK**2+0.25*XSK**4))**(1./3.)—1.0
87 YVAR = ALOG (PHEE) :
88: YM = 0.5*ALOG (XVAR/ (PHEE**2-PHEE))

89: A = XM-SORT(XVAR/{(PHEE-1.0))

90: Ry = (ALOG (RR (1) * (PHEE-1.)+1.0)) /ALOG (PHEE)

91: . Py = (ALOG(l.+RR(2)*(EXP(YVAR)—l)))/(ALOG(1.+RR(1)
92: i % (EXP(YVAR) 1))}

93: Al = (Py**Z—Z.*Ry*Py+1.)/(Ry-Py)

94: 001 = Alx*2-4,

95: IF (QQl .GT. 0.0} THEN

961 01 = (-A1+SQRT(QQ1))}/2.

97: 02 = (-A1-SQRT(QQ1})/2. ‘

98: IF ({01 .LT. 1.0) .AND. (Q1 .GT. -1.0)) THEN
99: Zy = Q1

100: ELSEIF ({g2 .LT. 1.0) .AND. (Q2 .GT. -1.0)) THEN

k]
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101: Zy = Q2

102: ENDIF

103: ELSE

104: WRITE (*,90)

105: 90 FORMAT(5X,'I am sorry ! No solution‘)
106: ENDIF

107: STDR = SQRT((l.—Py**Z)/(l.+Zy**2—2.*Py*Zy))

108: po 100 I = 1,NP/10

109: DO 100 J = 1,10

110: K = K+1

111: EE(K) = PY*EE(K-1)+{(R(K)~Zy*R{K-1))*STDR

112: XG(I,J) = A+EXP{(EE(K)*SQRT{YVAR)+YM}

113: XP{K) = X6(1,J)

114: 100 CONTINUE

115: ENDIF

116: Do 110 I = 1,NP/10 :

117: WRITE(2,120) I,(XG(I,J),J=1,10)

118: 120 FORMAT (1X,13,10F9.2)

119: 110 CONTINUE

120: RETURN

121 END

File Size = 4882 Bytes
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1:
2: C CMU~CE ROUTINE NAME —~ ARMABP
3: C .
/]: (’: _______________________________________________________________________________________
5: C
6: C LATEST REVISION - JUNE 23, 1991
7: C .
8: C PURPOSE .~ GENERATED STREAMFLOWS BY USING ARMA(1,1)
9: C MODEL WITH BEARD'S PROCEDURE FOR
}g: C PRESERVE SKEWNESS
11: €
12: € ARGUMENTS DSEED — INPUT/OUTPUT DOUBLE PRECISION VARIABLE
13: C ASSIGNED AN INTEGER VALUE IN THE
14: C EXCLUSIVE RANG (1.D0,2147483647.D0).
15: C DSEED IS REPLACED BY A NEW VALUE TO.
16: C BE USED IN A SUBSEQUENT CALL.
17: C X : — INPUT HISTORICAL ANNUAL FLOWS
18: C N — INPUT THE NUMBER OF HISTORICAL ANNUAL
19: C FLOWS. - :
20: C NP - INPUT THE NUMBER OF GENERATION ANNUAL
21: C PLOWS
22 C XP — QUTPUT GENERATION ANNUAL FLOWS.
23: C
24: C REQD. CMU-CE ROUTINES - AUTOC,GGMSS
25: C IMSL ROUTINES - GGNPM
26: C : . :
27: C NOTE — THE VALUES PARAMETER (P1,Z1} MUST BE
28: C UNDER STATIONARITY AND INVERTIBILITY
29: C CONDITION. THIS PROGRAM IS NOT CHECK
30: C FOR THIS CONDITION.
31: C '
T e
33: C
34: SUBROUTINE ARMABP (DSEED,X,N,NP,XP)
35: C SPECIFICATIONS FOR ARGUMENTS
36: INTEGER N,NP
37: REAL X (0:N) ,XP(0:NP)
38: DOUBLE PRECISION DSEED '
39: ¢ SPECIFICATION FOR LOCAL VARIABLES
40: INTEGER I,J,K
41 REAL A, XML,XSDL, XSKL, STDR,P1,001,01,02,%21
421 8 ,RR(ZO),EE(O:lOOO),R(O:lOOO).T(lOO)
43: 8 ,XG(100,10),XL(0:100),HK(O:IOO),RT(lOOO)
44: C
45: DATA K/0/,R(0)/0.0/,EE(0)/0.0/
46: C ' FIRST EXECUTABLE STATEMENT
47 DO 10 I = 1,N B
- 48: XL(I) = ALOG(X(I)+0.01)

49: 10  CONTINUE
50: CALL GGMSS({(XL,N,XML,XSDL,XSKL)

]
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hil: Do 201 =1,N
h2: T(I) = (XL(I)-XML)/XSDL
53: HK(I} = 6.0/XSKL*{({XSKL/2.*T(I)+1.0)**(1./3.)-1.0)
hq: s +X8KL/6.0
5%: 20 CONTINUE
56: CALL AUTOC (HK,N,RR}
57: P1 = RR(2)/RR{1) )
58: A = (P1%%2-2.0%RR(1) *P1+1.0) /{(RR{1)-P1)
59: 001 = A**2-4.0 :
60: IF {QQ1 .GT. 0.0) THEN
61:7 : 01 = {(-A+SQRT{QQ1}) /2.
62 02 = (-A-SQRT(QQ1}) /2.
63: ‘ IF ((Q1 .LT. 1.0) .AND. (Q1 .GT. -1.0}) THEN
64: Z1 = QL -
65: ELSEIF ((Q2 .LT. 1.0) .AND. (Q2 .GT. -1.0)) THEN
66: Z1 = Q2
67: ENDIF
63 ELSE
69: WRITE (*,30) :
70: 30 FORMAT (5X,'I am sorry ! No solution')
71: ENDIF . '
72 STDR = SQRT((l.“Pl**Z)/(1.+Zl**2—2.*P1*Zl))
73 CALL GGNPM(DSEED,NFP,R)
T4 DO 40 T = 1,NP/10
75: D0 40 J = 1,10
16: K = K+1
17 EE(K) = P1*EE(K-1)+(R(K)-Z1*R{K-1))*STDR
18 RT(K) = ((XSKL/6.0* (EE(K)-XSKL/6.0)+1.)**3-1,0)*2,0/X8KL
19: XG(1,d) = EXP(XML+RT(K)*XSDL)-0.01
80: XP{K} = XG(I,J)
81: IF (XP(K) .LT. 0.0) THEN
82: XP(K}) = 0.0
83 ENDIF
84: 40 CONTINUE
85: DO 50 I = 1,NP/10
) 86: WRITE(2,60) I,(XG(I,Jd),Jd=1,10)
87: 60 FORMAT{1X,13,10F9.2)
88: 50 CONTINUE
89: RETURN
90: END

File Size = 3432 Bytes




File name : FFGN.FOR /'page : 1

D00 =] O Ul Lo

2

CMU-CE ROUTINE NAME - FFGN

LATEST REVISION

JUNE 24, 1991

PURPOSE ~ GENERATED STREAMFLOWS BY USING FAST
FRACTION GAUSSIAN NOISE MODEL. WITH

SOME MODIFIED FOR PRESERVE SKEWNESS.

ARGUMENTS STYPE

INPUT TYPE OF MODIFICATION PRESERVE

SKEWNESS, STYPE = "1' IS MODIFIED .

HIGH FREQUENCY TERM, STYPE = '2' IS

MODIFIED LOW FREQUENCY TERM AND

STYPE = '3' IS MODIFIED BOTH TERM.

INPUT/QUTPUT DOUBLE PRECISION VARIABLE

ASSIGNED AN INTEGER VALUE IN THE

EXCLUSIVE RANG (1.D0,2147483647.D0).

DSEED IS REPLACED BY A NEW VALUE TO

~ BE USED IN A SUBSEQUENT CALL.

X -~ INPUT HISTORICAL ANNUAL FLOWS :

N ~ INPUT THE NUMBER OF HISTORICAL ANNUAL
FLOWS.

NP - INPUT THE NUMBER OF GENERATION ANNUAL
FLOWS

)94 - QUTPUT GENERATION ANNUAL FLOWS.

DSEED

REQD. CMU-CE ROUTINES. - AUTOC,GGMSS,GAMMA, HURST -
IMSL,  ROUTINES - GGNPM

NOTE , - THE VALUES L AND B CAN ADJUSTED FOR
SUITABLE MODEL.

SUBROUTINE FFGN (STYPE,DSEED,X,N,NP,XP)

~ SPECIFICATIONS FOR ARGUMENTS

INTEGER N,NP '

REAL %(0:N) ,XP(0:NP)"

DOUBLE PRECISION DSEED

CHARACTER*10 STYPE _

SPECIFICATION FOR LOCAL VARIABLES

INTEGER I,J,K,L,M,N

REAL B,H,HUR,XM,XSD,XSK, STDK,FR(20) ,WM2(20)
5 ,GM, Ph, SKH, SKL, SKHL, SUM1, SUM2, SUM3, SUML
5 - ,GL{0:1000,10) ,RR{20} ,R(0:1000) ,RT(1000)
5 - ,GH{1000) ,XL(0:1000,10),XH(0:1000)
H ,XG(100,10)
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b51:
52:
53:
54:
h5:
56
57:
h8:
59:
60:
61:
62:
63
64:
65:
66:
67;
68:
69:
T0:
T1:
12
73
74:
751
76
T
78:
79:
80:
81:
82:
B3:
34;
85:
861
87:
88:
89:
90:
91:
92:
93:
94
95
96
97:
98:
99:
100

10

DATA

$

<

CALL GGMSS(X,N,XM,XS8D,XSK)

«SUM3/0.0/,XH(0) /0.0/
FIRST EXECUTABLE STATEMENT

CALL HURST({X.N,XM,XSD,HUR)
CALL AUTOC({X,N,RR)

H =

3.0-2,0*HUR

CALL GAMMA (H,GM)

Do

10 N =1,L
WM2 (N)

H

JGM*B** (2, * (HUR-1.)}*N)
EXP (-B** (-N)}
SUM1+¥WM2 (N)
SUM2+WM2 (N) *FR (N)

IR (N}
SuM1
SUM2
5UM3

Hon o

CONTINUE

STD
Ph

-5KH

SKL
SKH
Do

K SORT(1.0-SUM1)
(RR{1)-SUM2) / (1.0~-8UM1)
(1.0-Ph**3) *XSK/ (STDH**3* (1.0-Ph**2) **x1,5)
XSK/SUM3
L XSK/ (SUM3+1.0/SKH)
20 M = 0,NP
CALL GGNPM(DSEED,L,R)
IF (STYPE .EQ. '2') THEN
IF (ABS{SKL) .GE. 3.0) THEN
CALL KIRBY(L,SKL,R,RT)
ENDIF
ELSEIF (STYPE .EQ. "3') THEN
IF (ABS(SKHL) .GE. 3.0) THEN
CALL KIRBY{l, SKHL,R,RT)
ENDIF
ENDIF
DO 30 N = 1,L
IF (STYPE .EQ. '1') THEN
GL(M,N) = R(N)
ELSEIF (STYPE .EQ. '2') THEN
IF {ABS(SKL) .LT. 3.0) THEN
GL{M,N)= {(1.0+R{N)*SKL/6.-SKL**2/36)%*3
-1.0)*%2.0/SKL

=0 oo

ELSE
GL{M,N) = RT(N}
ENDIF
ELSEIF (STYPE .EQ. '3') THEN
-IF (ABS(SKHL) .LT. 3.0) THEN
GL(M,NY= ({1.0+R(N)*SKHL/6.-SKHL*%*2/36)**3
-1.0)*2.0/8KHL
ELSE
GL(M,N) = RT(N)
ENDIF '
ENDIF

CHUR*(2.0*HUR-1.0)*(B**(1.0-HUR)}-B** (HUR-1.))

K/0/,L/8/,B/3.0/,8UM1/0.0/,5UM2/0.0/-

SUM3+WM2 (N} #*1.5%(1,-FR(N)**2) **1,5/ (1.-FR (N} **3)
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101: 30 CONTINUE
102: 20 CONTINUE
103: CALL GGNPM{DSEED,NP,R) :
104: IF (STYPE .EQ. '1') THEN .
105: IF (ABS(SKH) .LT. 3.0) THEN
106: DO 25 M = 1,NP .
107: GH(M)= ((1. 0+R(M)*SKH/6 SKH**2/36)**3 1 0)
108: 5 : *2.0/8KB )
109: 25 CONTINUE ’
110: : ELSE
111: CALL KIRBY (NP, SKH,R,GH)
112: ENDIF
113: - ELSEIF {(STYPE .EQ. '2') THEN
114: ' DO 45 M = 1,NP :
© 115 GH(M) = R{M)
116: 45 CONTINUE
117: ELSEIF (STYPE .EQ. '3') THEN
118: IF (ABS(SKHL) .LT. 3.0) THEN .
119:. DO 35 M = 1,NP
120: GH(M)= ((L1.0+R{M)*SKHL/6.-SKHL**2/36)**3~1.,0)
121: 5 *2.0/8KHL
122: 35 CONTINUE
123 ELSE
124: CALL XIRBY (NP, SKHL,R,GH)
125: ENDIF.
126 ENDIF
127: DO 40 M = 1,NP/10
128: DO 40 J = 1,10
129: K = K+1
130: SUML = 0.0
131 DO 50 N = 1,L
132: XL{0,N) = GL(0,N)
133: XL{K,N) = FR(N)*XL(K—l,N)+SQRT(1.0—FR(N)**2)*GL(K,N)
134: SUML = SUML+SQRT (WM2 (N))*XL(K,N)
135: 50 CONTINUE
136: XH(K) = Ph*XH(K~-1)+SQRT{1.0-Ph**2) *GH(K)
137: XG(M,Jd) = XM+ (SUML+STDH*XH (K) ) *XSD
138: XP(K) = XG(M,J)
139: 40 CONTINUE :
140: po 60 I = 1,NP/10
S 141 WRITE({2, 70) I, (X6(1,d),d=1, 10)
142: 70 FORMAT (1X,13,10F9.2)
143: 60 CONTINUE
144: RETURN
145: END

File Size = H427 Bytes
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CMU-CE ROUTINE NAME —- BLMD

LATEST REVISION -~ JUNE 28, 1991

PURPOSE - GENERATED STREAMFLOWS BY USING v
BLOKEN LINE MODEL WITH SOME MODIFIED
FOR PRESERVE' SKEWNESS.

INPUT TYPE OF MODIFICATION PRESERVE

SKEWNESS, STYPE = '1' IS MODIFIED

HIGH FREQUENCY TERM, STYPE = '2' IS

MODIFIED BOTH TERM.

INPUT/OUTPUT DQUBLE PRECISION VARIABLE

ASSIGNED AN INTEGER VALUE IN THE

EXCLUSIVE RANG (1.D0,2147483647.D0).

DSEED IS REPLACED BY A NEW VALUE TO

BE USED IN A SUBSEQUENT CALL.

X . - INPUT HISTORICAL ANNUAL FLOWS

N - INPUT THE NUMBER OF HISTORICAL ANNUAL
FLOWS. :

NP -~ INPUT THE NUMBER OF GENERATION ANNUAL
FLOWS

Xp - QUTPUT GENERATION ANNUAL FLOWS.

ARGUMENTS STYPE

DSEED

REQD. CMU-CE ROUTINES - AUTOC,GGMSS, HURST
IMSL  ROUTINES - GGNPM,GGUBS

NOTE - THE VALUES A(l) B AND L CAN ADJUSTED
FOR SUITABLE MODEL.

SUBROUTINE BLMD(STYPE DSEED, X,N,NP,XP}

SPECIFICATIONS FOR ARGUMENTS

INTEGER N,NP

REAL X(0:N} ,XP{0:NP)

DOUBLE PRECISION DSEED

CHARACTER*10 STYPE

SPECIFICATION FOR LOCAL VARIABLES

INTEGER I,J,X,KK,L,M,N,NR

REAL B, BL, HUR, XM, XSD, XSK, STDH, A (20} , VM2 (20)
g RL,Rh, SKH, SKHL, SUM1, SUM2, SUM3,U (20}
$ ,GL(10,1001) ,RR{20) ,R(0:1001) ,RT(0:1001)
5 ,6(0:1001),BR{10,0:1001) ,XH{0:1000) ,SUML
S ,XG(100,10)

DATA . KK/0/,L/8/,B/3.0/,5UM1/0.0/,80M2/0.0/
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?l: ' 4 ,SUM3/0.0/,A(1)/2.0/

52: C L FIRST EXECUTABLE STATEMENT

53: CALL GGMSS(X,N,XM,XSD,XSK)-

54: CALL NHURST(X,N,XM,XSD,HUR)

55: CALL AUTOC(X,N,RR)

56: BL = (HUR*(2.0*HUR-1)*{2.0*HUR-2.0) *(2.0*HUR-3.0)* (2. *HUR-4.)
57: $ *{2.%HUR-5.))/{6.*(2.%*(3, 2 *HUR)-1.0))

58: DO 10 M = 1,L

59: A{M) = A{1)*B**(M-1)

607 VM2 (M) = A(1)**(2.%HUR-2,)*BL* (B** (HUR-1.}-B**(1,~HUR)})

61: $ *Bx* (2, % (HUR-1.)*(M~-1))} /(2. % (HUR-1.))

62: SUM1 = SUM1+VM2 (M)

63: SUM2 = SUM2+(1.-3./(4. *A(l)**Z*B**(z *(M-1)))*(2.-1./(A(1)
64: . $ *Bxx (M-1))) ) *B** (2, % (HUR-1.)*(M-1))

65: SUM3 = SUM3+VM2 (M)**1.5

66: 10 CONTINUE _

67: STDH = SQRT({1.0-SUM1)

Hoa

68: -RI A{1) ** (2*HUR-2} *BL* {(B** (HUR-1.).-B** (1. ~-HUR) ) *SUM2
69: S /{2.*(HUR-1.})

70: Rh = (RR(1)-RL)/(1.0-SUM1)

71: SKH = {1.0-Rh**3)*XSK/(STDH**3*(1.0-Rh**2)**1,5)
12 SKHL = XSK/(0.5%1.5**},5*SUM3+XSK/SKH)

73: NR = NP+l
T4: ¢ GENERATED RANDOM NUMBER
75: DO 20 M = 1,L

76 CALL GGNPM(DSEED,NR,R)

17: IF (STYPE .EQ. '2') THEN

78 IF (ABS(SKHL) .GE. 3.0} THEN <

79: CALL KIRBY(NR,SKHL,R,RT)

80: ENDIF '

81: ENDIF

82: PO 20 N = 0,NR

'83: IF (STYPE .EQ. '1')} THEN

84: BR(M,N) = R(N)

85: ELSE

86 IF {(ABS{SKHL)} .LT. 3.0) THEN

87: BR(M,N)= ((1.0+R(N)*SKHL/6.~SKHL**2/36.)**3
88: 4 - -1.0)*2.0/SKHL

89: ~ EBLSE -

90; BR(M,N) = RT(N)

91: 5 ENDIF

92: ENDIF

93: 20 CONTINUE

94: CALL GGNPM{DSEED,NR,R)

95 IF (STYPE .EQ. '1') THEN

96: IF {(ABS{SKH) .LT. 3.0) THEN

97: DO 30 N = O,NR

98 G(N)= {(1.0+R(N)*SKH/6.-SKH**2/36)**3-1. 0)
99: 8 x2.0/8KH

100 30 CONTINUE

¥
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101: ELSE

102: CALL KIRBY(NR,SKH,R,G)

103: ENDIF

104: . ELSEIF (STYPE .EQ. '2') THEN

105: IF (ABS(SKHL) .LT. 3.0) THEN

106: DO 35 N = 0,NR )

107: G(N)= ((1.0+R(N)*SKHL/6.-SKHL**2/36)*%3-1.0)
108: B *2,0/SKHL . SRS
109: 35 CONTINUE

110: ELSE

111: * CALL KIRBY(NR,SKHL,R,G}

112: ENDIF

113: ENDIF

114: CALL GGUBS (DSEED,L,U) .

115: ¢ GENERATED STREAMFLOWS

116: XH(0) = G(0) .

117: DO 40 N = 1,KP/10

118: DO 40 J = 1,10

119: KK = KK+1

120: SUML = 0.0

121: DO 50 M =1,L

122: TDAS = KK+U(M)*A (M)

123: DO 45 K = O,NP .
124: IF ((TDAS .GT. K*A(M)) .AND. (TDAS .LT. (K+1)*A(M)}) THEN
125: GL(M,KK) = BR{M,K)+(TDAS-K*A(M))/A(M}*
1263 IS (BR(M, K+1)-BR(M,K) )

127: GOTO 46

128: ENDIF

129: 45 . CONTINUE '

130: 46 SUML = SUML+SQRT (VM2 (M))*GL (M, KK) *SQRT (1.5}
131: 50 CONTINUE _

132: XH{KK) = Rh*XH(KK-1)+SQRT(1.0-Rh**2)*G (KK)
133: XG(N,J) = XM+ (SUML+STDH*XH(KK)) *XSD

134: © XP(KK) = XG{(N,J)

135: 40 CONTINUE

136: Do 55 I = 1,NP/10

137: WRITE(2,65) I, (XG(I,J), J=1,10)

138: 65 FORMAT (1X,I3,10F9.2)

139: 55 CONTINUE -

140: RETURN

141: END

File Size = 5403 Bytes
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1:
2: C CMU-CE ROUTINE NAME - THOMAS
J: C '
A e e e
h: C :
6: C LATEST REVISION - JUNE 28, 1991
7: C
8: C PURPQOSE - GENERATED MONTHLY STREAMFLOWS BY USING
9: C THOMAS-FIERING MODEL AND SOME MODIFIED
ig: g FOR PRESERVE SKEWNESS.
12: C ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
13: C ASSIGKED AN INTEGER VALUE IN THE
14: C EXCLUSIVE RANG (1.D0,2147483647.D0).
15: C DSEED IS REPLACED BY A NEW VALUE TO
16: C BE USED IN A SUBSEQUENT CALL.
17: C . QD ~ INPUT RISTORICAL MONTHLY FLOWS
18: C N ~ INPUT THE NUMBER OF HISTORICAL MONTHLY
19: C FLOWS.
20: C NP - TINPUT THE NUMBER OF GENERATION MONTHLY
21: C FLOWS
22: ¢C QG ~ QUTPUT GENERATION MONTHLY FLOWS.
23: C
24: C REQD. CMU-CE ROUTINES - GGMSS,KIRBY
25: C IMSL  ROUTINES - GGNPM
26: C
27: C NOTE - NONE
28: C
DO e e e e e e e i e e
30: C
31: SUBROUTINE THOMAS (DSEED,QD,N,NP,QG)
32: C SPECIFICATIONS FOR ARGUMENTS
33: INTEGER N.NP
34: REAL QD (1000,13) ,0G(NP,12)
35: DOUBLE PRECISION DSEED
36: C . SPECIFICATION FOR LOCAL VARIABLES
37: INTEGER I,J,4d
38: REAL ) & T™,T2,T3,XM,XSD,XSK,B(12), SKR(12) ,QBA(12)
39: § .QSD(lZ) QSK(lZ) XR(12), Y(loo) R(1000)
40: [ RT(1000),V(1000,12}
11: C '
42: Do 10 J=1,12
43: DO 20 I=1,N
44: Y (I)=QD(I,J)
45: 20 CONTINUE
46: CALL GGMSS(Y,N,XM,XSD,XSK}
47: QBA (J)=XM
48: QSD{J)=XsD
49: QSK(J}=X5K

50: 10 CONTINUE
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51; DO 40 J=1,12

523 T1=0.0

53: T2=0.0

54: T3=0.0

b Jd=J-1

56: IF (JJ .EQ. 0) THEN

57: Jd=12

58: XM1 = {(N*QBA(J)-QD(1,J)}/{(N-1)

59: XM2 = (N*QBA(JJ)—QD(N,JJ))/(N—l)

60: . Do 45 I=2,N

61: ) T1=T1+(QD(I—1,JJ)-XMZ)*(QD(I,J)—XMl)

62: T2=T2+ (QD{I-1,JJ) ~XM2) **2 '

63: ' TA=T3+(QD (I,J) —XM1) **2

64: 45 CONTINUE

65: ELSE

66: Do 50 I=1,N NI
67: 7 T1=T1+(QD{I,JJ)-QBA(JJ))*(QD(I.J)*QBA(J))
68: T2=T2+(QD(I.JJ)—QBA(JJ))**z

69:  73=T3+(QD(I,J)—QBA(J})**2

70: B0 CONTINUE

7% ENDIF

T2 XR(J) =T1/SQRT(T2*T3)

73 B{d) =XR(J) *Q8SD (J) /QSD(dJ)

74 SKR(J)t(QSK(J)—QSK(JJ)*XR(J)**3)/SQRT((1.0~XR(J)**Z)**3}
75: 40 CONTINUE

76: C GENERATED RANDOM NUMBER

T pO.41 I =1,NP : '

18: CALL GGNPM(DSEED,12,R)

79: po 41 J =1,12

80: v(I,d) = R(J}

81: 41 CONTINUE

82: Do 42 J =1,12

83: ¢S = SKR(J)

84: IF (ABS(SKR(J)) .LT. 3.0) THEN _
85: po 43 I = 1,NP ‘

86: v({I,J) = 2.*((1.+V(I,J)*SKR(J)/6.~SKR(J)**2/36.)**3
87: 5 -1.)/SKR(J)

88: 43 CONTINUE

89: ELSE

90: - D044 X = 1,NP

91: R(I) = V(I,T)

92: 44 CONTINUE

93: CALL KIRBY(NP,CS,R,RT)

94: DO 46 T = 1,NP

95 v(I,3) = RT({I)

96: 46 CONTINUE

97: ENDIF

98: 42 CONTINUE

99: C ' GENERATED MONTHLY STREAMFLOWS

100: QG(1,1) = V(l,l)*QSD(1)+QBA(1)

Y
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101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:

DO 60 J=2,12 -
QG(1,3)=QBA{J)+B{(J) *(QG (1,J-1) ~QBA(J-1) }+QSD (J) *
$ SQRT (1.0-XR(J}**2)*V(1,d)
- IF {QG(1,J) .LT. 0.0) QG{1,J) = 0.0
60 CONTINUE
PO 70 1 =2,NP
QG(I,1)=0BA(1)+B(1)*(QG(I-1,12)-QBA(12))+
S _ QSD (1) *SQRT(1.0-XR (1) **2) *V(I,1)
IF (QG(I,1) .LT. 0.0) QG(I,1) = 0.0
DO 80 J=2,12
QG (I, J)=QBA(J)+B(J)* (QG(I,J-1)-QBA(J-1))+
$ QSD (J) *SQRT (1.0-XR{J) **2) *V(I,J)
IF (Q6(I,J) .LT. 0.0) QG(I,J) = 0.0
80 CONTINUE
70 CONTINUE
RETURN
END

File Size = 4078 Bytes
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fe= )
-
. ae

2
[l
s

REQD. CMU-CE ROUTINES - ARWHT, GGMSS,KIRBY
IMSL,  ROUTINES - GGNPM

e B N
o}

()
[¢2]
ra a

NOTE -~ NONE

L2
(=)

(5]
<

1:
2: C CMU-CE ROUTINE NAME - DISAG
3: C
4§ Qe e
h:
6: C LATEST REVISION - JULY 03, 1991
1: C ‘
8: C PURFOSE - GENERATED MONTHLY STREAMFLOWS BY USING,
9: C DISAGGREGATION MODEL AND SCME MODIFIED
10: C FOR PRESERVE SKEWNESS.
11: C
12: € ARGUMENTS DSEED - INPUT/CUTPUT DOUBLE PRECISION VARIABLE
13: C ASSIGNED AN INTEGER VALUE IN THE
14: ¢C EXCLUSIVE RANG (1.D0,2147483647.D0}.
15: C DSEED IS REPLACED BY A NEW VALUE TO
16: C BE USED IN A SUBSEQUENT CALL.
17: C QD - INPUT HISTORICAL MONTHLY FLOWS
18: C X ~ INPUT HISTORICAL ANNUAL FLOWS
19: C N - INPUT THE NUMBER OF HISTORICAL MONTHLY
20: C FLOWS.
21: C NP - INPUT THE NUMBER OF GENERATION MONTHLY
22 C FLOWS
C QG - OUTPUT GENERATION MONTHLY FLOWS.
¢
C
C
¢
C
C
C
C

[#%)
—

e

SUBROUTINE DISAG(DSEED,QD,X,N,NP,QG)
' . SPECIFICATIONS FOR ARGUMENTS

33: ¢

34: INTEGER N,NP

35: REAL QD(1000,13) ,QG{NP,13), X(N)

36 DOUBLE PRECISION DSEED

37: C SPECIFICATION FOR LOCAL VARIABLES

38 INTEGER I,IV,IY J,K

39: REAL XM, XSD, XSK, SUMXX, XX, SUMB, SUMBB, CS

40: S JXY(1,12) ,SUMXY(1,12),8XY(1,12), YX(12,1}
41 5 ,X(100), Y(100) SUMYX(12,1}, SYX(lZ 1)

2 s JYT(1,12),RA(12,1),8Y(12, 12) SUMYY (12,12}
43: S L,8YY(12,12),Xa(12,1),BB{12,12),BT(12, 12}
44: S ,BBT(12,12) ,BX(12,12) ,5KV{(12), QBA(13)
45 5 ,QSK(13) VX(lZ 1), CX(lZ 1) ,AP(12,1)

46 $ ,XP(1000),v {1000, 12) R(1000) QSD(13)
47: 5 ,RT (1000)

48; C

49: C FIRST EXECUTABLE STATEMENT

50 CALL ARWHT (DSEED,X,N,NP,XP)

¥
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DISAG.FOR

hl:
ha:
h3:
54:
55:
NG
57:
h8,
59:
60:
61:
62:
63:
04:
65:
66
67:
68:
69
70:
11
12
73:
T4
751
76
1T
18:
79
80
81:
B2:
33:
84
&h:
86;
87
88:
89:
50:
91:
92
93:
94:
95:
96:
97:
98
99:
100:

20

10

30

100

110
90

DO 10 J=1,12
DO 20 I=1,N
Y(I)=QD(I,J)
CONTINUE
CALL GGMSS(Y,N,XM,X8D,X8K)
OBA(J)=XM
QSD(J) =XSD
QSK(J) =XSK
CONTINUE
DO 30 I=1,N
X{I)= QD(I,13)
CONTINUE
CALL GGMSS{X,N,XM,XSD,XSK}
QBA (13)=XM
QSD(13)=X8D
QSK(13)=XSK
COMPUTE COEFFICIENT A,B
MATRIX SXX (1 X 1)
SUMXX = 0.0
DO 40 IY = 1,N
SUMXX = SUMXX+X(IY)**°
CONTINUE
SXX = SUMXX/N
MATRIX SXY (1 X 12)
Do 50 IY = 1,N '
DO. 6O J = 1,12
XY{1,d) = X(IV)*QD(IY,d)
CONTINUE ‘
DO 70 J = 1,12 .
SUMXY{1,d) = SUMXY(1,J)+XY(1,d)
CONTINUE ’
CONTINUE
DO 80 J = 1,12
) =

SXY({1,J SUMXY (1,3} /N

CONTINUE

MATRIX SYX (12 X 1)
DO 90 IY = 1,N.
DO 100 J =1,
¥YX(J,1) =
CONTINUE
no 110 J = 1,15
SUMYX (J,1)
CONTINUE
CONTINUE
DO 120 J = 1,12
SYX(J,1) = SUMYX(J, 1) /N
CONTINUE ‘

12
X(IY)Y*QD(IY,d)

b

- SUMYX(J,1)+YX(J,1)

MATRIX SYY (12 X 12)

DG 130 IY =1, N

DO 140 J= 1,12
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101: YT(1,d) = QD{(IY,J)

102: AA(J,1) = QD(IY,J)

103: 140 CONTINUE

104: DO 150 1=1,12

105: DO 150 K =1,12

106: SY(I,K) = AA(I,1)*YT(1,K)

107: 150" CONTINUE

108: DO 160 I=1,12

109: DO 160 J=1,12

110: SUMYY(I,J) = SUMYY(I,J)+sY(I,J)

111: 160 CONTINUE

112: 130 CONTINUE

113: po 170 I1=1,12

114: Do 170 J=1,12

115: SYY(I.J) = SUMYY(I,J)/N

116: 170 CONTINUE

117: C COMPUTED COEF. OF A
118: Do 180 J =1,12 :

119: XA{J,1) = SYX{J,1)/SXX

120; 180 "CONTINUE

121: C COMPUTED COEF. OF B
122: DO 190 1=1,12

123 no 190 ¥ =1,12

124: BB(I,K} = SYX(1,1)*8XY(1,K)

125: 190 CONTINUE

126: DO 200 ¥ =1,12

127: Do 200 J =1,12

128: BT(I,Jd) = BB(I,J)/SXX

129 BBT(I,J} = SYY(I,J)-BT(I,J}

130: 200 CONTINUE

131: po 210 1T = 1,12

132: Do 220 J =1,12

133: IF (J .GT. I) THEN

134: BX(I,Jd) = 0.0

135 ELSEIF (I .EQ., J)} THEN

136: IF {{I .EQ. 1) .AND. {J .EQ. 1)) THEN
137 BX(1,1) = SQRT(BBT(1,1)) ‘
138: ELSE

139: SUMB .= 0.0 ,

140: PO 230 K = 1,d-1

141: SUMB = SUMB+BX(J,K)#**2

142: 230 CONTINUE

143: IF ({(BBT(J,J)-SUMB) .LE. 0.0) THEN
144 BX({1I,3) =0.0

145: ELSE

146: ©OBX(J,J) = SQRT(BBT(J,J}—SUMB)
147 ENDIF

148: ENDIF

149: FLSEIF {J .LT. I) THEN

150: SUMBB = 0.0

N
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151: DO 240 K = 1,J-1

152: SUMBB = SUMBB+BX(I,K)*BX(J,K)

153: 240 i CONTINUE

154: BX(I,J) = (BBT(I,J)-SUMBB)/BX(J,J)

155 ENDIF

156: 220 CONTINUE

157: 210  CONTINUE

158: C COMPUTED SKEWNESS OF RANDOM
159: DO 260 J = 1,12 ' -

160: SUMBX = 0.0

161: SKV{(0) =0.0

162: IF (J .NE. 12) THEN

163: DO 260 K = 1,3-1

164: SUMBX = SUMBX+BX {J,K}**3*SKV (K)

165: 260 CONTINUE \
166 SKV{(J) = (QSD(J)}**3I*QSK(J) - (XA{J, 1} *QSD(13))**3
167: 5 *QSK{13) ~-SUMBX) / (BX(J,J) ) **3

168: ELSE

169: po 270 K = 1,3-1

170: SUMBX = SUMBX+BX (12, K)*SKV(K)

171: 270 CONTINUE ,

172: SKV(12) = (0SD(3.3)*XA(12,1)/QSD(12))**3*Q5K(13)
173: 5 +{1./08D(12)**3) *SUMBX

174 ENDIF

175: 250  CONTINUE

176: C GENERATED RANDOM

177: Do 251 I =1,NP _

178: CALL GGNPM(DSEED,12,R)

179: DO 251 J =1,12

180: V(1,3 = R{)

181: 251  CONTINUE

182: DO 252 J =1,12

183: s = SKV(J)

184: IF (ABS(SKV(J}) .LT. 3.0) THEN

185: DO 253 I = 1,NP

186: V(I,J) = 2.%{(1.+V{I,J)*SKV(J)/6. -SKV (J) **2/36. )**3
187: 9 ~1.)/8KV (J}

188: 253 CONTINUE

189: ELSE

190: DO 254 I = 1,NP

191: R(I} = V(I,J)

192: 254 CONTINUE

193: CALL KIRBY({NP,CS,R,RT)

194: . DO 256 I = 1,NP

195: Vv(I,J) = RT(I)

196: 256 CONTINUE

197: ENDIF

198: 252 CONTINUE

199: ¢ GENERATED STREAMFLOW

2002 DO 280 IV = 1,NFP
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201: DO 290 J = 1,12

202: VX{J,1) = V(IV,J)

203: 290 CONTINUE

204: 320  CONTINUE

205: DO 330 I =1,12

206 CX(I,1) = 0.0

207: DO 330 .J=1,12

208: ~CX(I,1) = CX(I,1)+BX(I,J)*VX({J, 1)}
209: 330 CONTINUE

210: DO 2340 J=1,12

211: { AP(J,1)= XP{IV)*XA (J,1)

212: 340 CONTINUE

213: DO 350 J=1,12

214: QG(IV,J) = AP(J,1)+CX{J, 1)}

215: 350 CONTINUE

216: 280  CONTINUE

217: RETURN

218: END

File Size = 7282 Bytes
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1:
2: C CMU~-CE ROUTINE NAME - TWOT
3: C
A Cmm -
5: C
6: C LATEST REVISION - JULY 03, 1991
T: C
8: C PURPOSE < GENERATED MONTHLY STREAMFLOWS BY USING
9: C TWO-TIER MODEL.
10: ¢ 5
11: C ARGUMENTS DSEED -~ INPUT/OUTPUT DOUBLE PRECISION VARIABLE
12: C ‘ ASSIGNED AN INTEGER VALUE IN THE
13: C EXCLUSIVE RANG (1.D0,2147483647.D0).
14: C DSEED IS5 REPLACED BY A NEW VALUE TO -
i5: C BE USED IN A SUBSEQUENT CALL.
16: C ob —~ INPUT HISTORICAL MONTHLY FLOWS
17: C X — INPUT HISTORICAL ANNUAL FLOWS
18: C N -~ INPUT THE NUMBER OF HISTORICAL MONTHLY
19: C FLOWS.
20: C NP — INPUT THE NUMBER OF GENERATION MONTHLY
21: C- ‘ FLOWS
22: C XG - -QUTPUT GENERATION MONTHLY FLOWS.
23: ¢ '
24: C REQD. CMU-CE ROUTINES -~ ARWHT,THOMAS
25: ¢ '
267 C - NOTE ~ NONE
27: C '
BBt (o mm—m e e e e e e TS
29: C
30: SUBROUTINE TWOT(DSEED,QD,X N, NP, XG)
31: C SPECIFICATIONS FOR ARGUMENTS
32: INTEGER . N,NP
33: REAL QD (1000,13) ,XG(NP,13) X (N)
34: DOUBLE PRECISION DSEED
35: C SPECIFICATION FOR LOCAL VARIABLES
36: INTEGER ‘ I.d
37 REAL SUM1,XP (1000} ,QG(1000,13}
38: C
ig: € TIRST EXECUTABLE STATEMENT
40: CALL ARWHT(DSEED,X,N,NP,XP)
41: CALL THOMAS (DSEED,QD,N,NP,QG)
42 po 10 I=1,NP
43: SUM1 = 0.0
44: Do 20 J=1,12
45 SUM1 = SUM1+QG(I,J)}
46: 20 CONTINUE
47: DG 30 J=1.,12 '
48: XG(1,J)= XP(I)*QG(I,J)/5UMl
49: 30 CONTINUE

50: 10 CONTINUE
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51: RETURN
52: END

File Size = 1954 Bytes
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1:
2: C CMU-CE ROUTINE NAME - TWOTM
3: C
4 O e e ———
5: C '
6: C LATEST REVISION -~ JULY 03, 1991
7: C '
8: C PURPOSE — GENERATED MONTHLY STREAMFLOWS BY USING
9: C MODIFIED TWO-TIER MODEL.
10: C
11: C ARGUMENTS DSEED - — INPUT/OUTPUT DOUBLE PRECISION VARIABLE
12: C ASSIGNED AN INTEGER VALUE IN THE
13: ¢ EXCLUSIVE RANG (1.D0,2147483647.D0).
14: C DSEED IS REPLACED BY A NEW VALUE TO
15: C BE USED IN A SUBSEQUENT CALL.
16: C 0)3) — INPUT HISTORICAL MONTHLY FLOWS
17: C X — INPUT HISTORICAL ANNUAL FLOWS \
18: ¢ N — INPUT THE NUMBER OF HISTORICAL MONTHLY
19: C FLOWS.
20: C NP ~ INPUT THE NUMBER OF GENERATION MONTHLY
21: C FLOWS
22: C XG ~ QUTPUT GENERATION MONTHLY FLOWS.
21: C
24: C REQD. CMU~CE ROUTINES - ARWHT, THOMAS
2b: C
26: C NOTE . — NONE
27: C
2B O s m o e e e e e e e e S ST
29: ¢
30 SUBROUTINE TWOTM(DSEED,QD,X,N,NP,XG)
31: C SPECIFICATIONS FOR ARGUMENTS
32: INTEGER N NP
313: REAL QD (1000,13) ,XG{NP,13),X({N)
34: DOUBLE PRECISION DSEED :
35: C SPECIFICATION FOR LOCAL VARIABLES
316 INTEGER : I,J,K, LM
37: REAL SAVE, SUM1,Y1(1000),Y2(1000),0QG(1000,13)
38: C
39: C FIRST EXECUTABLE STATEMENT
40: CALL ARWHT(DSEED,X,N,NP,XP)
41 CALL THOMAS (DSEED,QD,N,NP,QG)
421 po 10 I=1,NP
43: Yi(I) = 0.0
44: DO 20 J=1,12
45: Y1(I) = YL(I}+QG(I,J)
46; 20 CONTINUE
47: 10 CONTINUE
48: PO 30 I = 1,NP
49: ¥2(I) = Y1(I)

50: 30 CONTINUE




File name :

511
523
53:
59;
h5:
56
57:
H8:
h9:
60:
61
62:
63:
64
65:
66
67
68
69:
T0:
T1:
T2
73:
74
ThH:
T6:
Tl
18

40

60

10

TWOTM.FOR /" page
DO 40 I = 1,NP-1
L = NP-I
DO 40 ¥ = 1,L
IF (XP(M) .GT. XP(M+1)) THEN
SAVE = XP(M)
XP(M) = XP{M+1)
XP(M+1) = SAVE
ENDIF
IF (Y2(M) .GT. Y2(M+1)) THEN
SAVE . = Y2(M)
Y2(M) = Y2(M+1)
Y2(M+1) = SAVE
ENDIF
CONTINUE
DO 50 K = 1,NP
DO 50 I = 1,NP
IF (Y2(K) .EQ. Y1(I)) THEN
DO 60 J= 1,12
QG(K,J) = QG(I,J)
CONTINUE
ENDIF
CONTINUVE
DO 70 I = 1,NP
DO 70 J=1,12
QG(I,J)= XP{I}*QG(I,J)/Y2(I)
CONTINUE
RETURN
END

File Size = 2533 Bytes
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1:
2: C CMU-CE ROUTINE NAME ~ FRAG
3: C '
G Qe e e e e e e ———————————————
5. C
6: C LATEST REVISION - JULY 03, 1991
T: C . :
g: C PURPOSE - GENERATED MONTHLY STREAMFLOWS BY USING
13: d ‘ FRAGMENT METHCD MODEL.
¢ C
11: ¢ ARGUMENTS DSEED - INPUT/OQUTPUT DOUBLE PRECISION VARIABLE
12: € ASSIGNED AN INTEGER VALUE IN THE
13: ¢ "EXCLUSIVE RANG (1.D0,2147483647.D0)..
14: C DSEED IS REPLACED BY A NE¥ VALUE TO
15: ¢ BE USED IN A SUBSEQUENT CALL.
16: C QD "~ - INPUT HISTORICAL MONTHLY FLOWS
17: ¢ Y - TNPUT HISTORICAL ANNUAL FLOWS
18: C N - INPUT THE NUMBER OF HISTORICAL MONTHLY
19: ¢ FLOWS. _
20: C NP - INPUT THE NUMBER OF GENERATION. MONTHLY
21: C FLOWS
22: C QG - OUTPUT GENERATION MONTHLY FLOWS.
23: C
24: C REQD. CMU-CE ROUTINES - ARWHT
25: € IMSL  ROUTINES - GGUBS
26: C
27: C NOTE -~ NONE -
28: C
L T o s et
30: C
31: SUBROUTINE FRAG(DSEED,QD,Y.N,NP,QG)
32: C : SPECIFICATIONS FOR ARGUMENTS
33: INTEGER N.NP .
34: REAL QD (1000,13) ,QG{(NP,13) ,Y(N}
35: DOUBLE PRECISION . DSEED .
36: C SPECIFICATION FOR LOCAL VARIABLES
37: -~ INTEGER I,J,K
38 REAL %(0:100) ,XP(1000) ,XF(100,13) ,R(1000)
39: C ’ )
40: C : FIRST EXECUTABLE STATEMENT
41: CALL ARWHT (DSEED,Y,N,NP,XP)
47 PO 10 I = 1,N
43 DO 10 J = 1,12
44: XF(I,J) = Qb(I,d)/Y(I)
45: 10 CONTINUE
461 CALL GGUBS{DSEED,NP,R)
47 DO 20 I = 1,NP
48; K = INT(R(I)}*N)
497 IF (K .EQ. 0) K=1N

50 DO 20 J = 1,12




FRAG.FOR

File name : / page : 2
51: QG(I,d) = XP{I)*XF(K,J)
h2: 20 CONTINUE
h3: RETURN
54; END
~ File Size = 1991 Bytes
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1:
2: C CMU-CE ROUTINE NAME - FRAGM
ir C
B e T e
5: C .
6: C LATEST REVISION - JULY 03, 1991
7: C
8: ¢ PURPOSE _ GENERATED MONTHLY STREAMFLOWS BY USING
l3: g MODIFIED FRAGMENT METHOD MODEL.
11: € ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
12: C ASSIGNED AN INTEGER VALUE IN THE
13: ¢ EXCLUSIVE RANG (1.D0,2147483647.D0).
14: C DSEED 1S REPLACED BY A NEW VALUE TO
15: ¢ BE USED IN A SUBSEQUENT CALL.
i6: ¢ oD - INPUT HISTORICAL MONTHLY FLOWS
17: C Y - INPUT HISTORICAL ANNUAL FLOWS
18: C N - INPUT THE NUMBER OF HISTORICAL MONTHLY
19: ¢ FLOWS.
20: C NP — INPUT THE NUMBER OF GENERATION MONTHLY
21: € FLOWS
22: C QG -~ OQUTPUT GENERATION MONTHLY FLOWS.
23: C
24: C REQD. CMU-CE ROUTINES - ARWHT
25 C
26: C NOTE — NOWE
27: C
D et
29: C
30: SUBROUTINE FRAGM{DSEED,QD,Y,N,NP,QG)
31: C SPECIFICATIONS FOR ARGUMENTS
32 INTEGER N,NP
33: REAL 0D (1000,13),QG(NP,13),Y(N)
34: DOUBLE PRECISION DSEED
35: ¢ SPECIFICATION FOR LOCAL “VARIABLES
36: INTEGER I,J,M,L,KKR
37: REAL x(o:loo).XP(1000),XF(100,13)
i8: C
39: DATA X(0)/0.0/
401 € _ SPECIFICATIONS FOR ARGUMENTS
41: CALL ARWHT (DSEED,Y,N,NP,XP)
42 DO 10 I = 1,N
43: X(1) = Y(I)
44: 10 CONTINUE
45: DO 2071 = 1,N '
461 DO 20 J = 1,12
a7: XF(I,J) = QD(I,J)}/Y(I)
48: 20 ~ CONTINUE
49: DO 30 I = 1,N-1

h0: L = N-I
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51: DO 30 M = 1,L
52 IF (X(M) .GT.X{M+1)) THEN

53: SAVE = X (M)

54: X(M) = X(M+1)

55: X{M+1) = SAVE

56 . ENDIF

57: 30 CONTINUE

58; DO 40 K = 1,N

59; DO 40 I = 1,N

60: IF (X(X) .EQ. Y{(I)) THEN

61: DO 50 J = 1,12

62; XF(K,J) = X¥F(I,d)

63: 50 CONTINUE

64: - ENDIF

65: 40 CONTINUE

66: DO 60 I = 1,N-1

67: (I} = (X(I)+X{I+1))/2

68: 60 CONTINUE

69: DO 70 T = 1,NP _

70: PO 80 M = 1,N '
71 IF {((XP(I) .LT. X(M)) .AND. (XP(I) .GT. X(M-1))) THEN
12 KR = M

73: ELSEIF (XP(I) .GT. X(N)) THEN
74 KR = N

75: ENDIF

76: 80 CONTINUE

77 DO 70 J = 1,12

18 OG{I,J) = XP(I)*XF{(KR,J)

79: 70 CONTINUE

80: RETURN

81: END

File Size = 2600 Bytes
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1:
2: C CMU-CE ROUTINE NAME — FSCHM
3: C
Bt e e
h: C
6: C LATEST REVISION - JUNE 30, 1991
7: C : b
g: C PURPOSE — GENERATED MONTHLY STREAMFLOWS BY USING
9: C FIRST SPOLIA-CHANDER MODEL AND SOME -
10: ¢ MODITFIED FOR PRESERVE SKEWNESS.
11: ¢C : _
12: C ARGUMENTS DSEED — INPUT/QUTPUT DOUBLE PRECISION VARIABLE
13: C ' ASSIGNED AN INTEGER VALUE IN THE ’
14: C EXCLUSIVE RANG. (1.D0,2147483647.D0) ..
15: C DSEED IS5 REPLACED BY A NEW VALUE TO
i6: C BE USED IN A SUBSEQUENT CALL.
17: € QD — INPUT HISTORICAL MONTHLY FLOWS
18: C N — INPUT THE NUMBER OF HISTORICAL MONTHLY
19: C FLO¥S. : :
20: C NP -~ INPUT THE NUMBER OF GENERATION MONTHLY
21: C FLOWS
22: C QG - QUTPUT GENERATION MONTHLY FLOWS.
23: C ‘
24: C REQD. CMU-CE ROUTINES -~ GGMSS,KIRBY,AUTOC
2bh: C ) " IMSL ROUTINES -~ GGNPM
26 C
27 C NOTE _ —- NONE
28: C
B T e - iy Tt e i —
30: C
31: SUBROUTINE FSCM(DSEED,QD.N,NP,0QG)
32: € ‘ SPECIFICATIONS FOR ARGUMENTS
33 . INTEGER : N,NP
34: - REAL QOn{1000,12} ,0G(NP,12)
35: DOUBLE PRECISION DSEED
36: C .SPECIFICATION F'OR LOCAL VARIABLES
37: INTEGER I.J,4d
38: REAL XM,XSD,XSK,SKR(12),.0BA{12) ,RT(1000) ,RR{20)
39: 5 LOSD(12),Q8K(12),Y{(100),R(1000),QT(100,12) °
40: ) LUT(1200) ,¥(1000,12) ,0E(1000,12)
47 DATA K/0/ . .
42: C FIRST EXECUTABLE STATEMENT
43: DO 10 J=1,12 o o
44 DO 20 I=1,N
45: Y(I)=0b(I,J)
46: 20 CONTINUE
47 CALL GGMSS(Y,N,XM,XSDh,XSK)
48: QBA(J)=XM
49: Q8D {J) =X8D

50: QSK (J) =XSK
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51: 10 CONTINUE

52 PO 40 I=1,N

53: DO 40 J§=1,12

54: QOT{I,d) = (QD{(I,J)-QBA(J))/QSD(J)

R5: 40 CONTINUE

56 DO 50 I =1.N

57: DO 50 J =1,12

58: K = 12%(I-1)+dJ

RG: UT(K) = QT{(I,d)

60: 50 CONTINUE

61: CALL AUTOC(UT,K,RR)

62 DO 60 J = 1,12

63: JJ = 3J-1

64: IF (JJ .EQ. 0) JJ = 12 :

65: SKR(J) = (QSK{J)Y -QSK{JJY*RR{1) **3) / ({1.0-RR (1) **2} **1,5)
66: 60 CONTINUE .

67: C GENERATED RANDOM NUMBER

68: DO 41 I =1,NP

69: CALL GGNPM(DSEED,12,R)

70: DO 41 § =1,12

71: V{I.J) = R{J)

72: 41 CONTINVUE

73: DO 42 J =1,12

74: S = SKR(J)

75 IF (ABS(SKR{J}) .LT. 3.0) THEN

762 DO 43 I = 1,NP

77: V(I,J) = 2.%({L1.+V{I,J)*SKR(J}/6.-SKR(J)**2/36.)**3
78: -1.)/8KR{J)

79: 43 CONTINUE

80: ELSE

81: DO 44 I = 1,NFP .

82: R{I) = Vv(I,])
- 83: 44 CONTINUE

84: CALL KIRBY(NP,CS,R.RT)

85: DO 46 T = 1,NP

86: V(I,Jd} = RT(I)

87: 46 CONTINUE

88: ENDIF :

89: 42 CONTINUE

90: ¢ GENERATED STREAMFLOWS
91: QB(i, )= Vv{1,1)

92 DO 70 J=2,12 '

93: QE(1,Jd)=RR(1)*QE(1,J-1)+SQRT(1.0-RR(1)*%*2)*V{(1,J)
94: TQ =QE(1,J)*QSD{J3)+QBA (J)

95: IF (TQ .LT. 0.0) THEN

96 QE{1,J) = -QBA{(J}/QSD(J)}

97: ENDIF : :

98: 70 CONTINUE

99: DO 90 T =2,NP
100: QE(I,1)=RR{1)*QE(I-1,12)+SORT(1.0-RR{1)**2)*V(I,1)
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101: TQ = QE(I,1)*QSD(1)+QBA (1)

102: IF (TQ .LT. 0.0) THEN ,
103: QE(I,1) = -QBA(1)/08D (1)

104: ENDIF

105: DO 100 J=2,12

106: QE(I,3)=RR{1)*QE(T,J-1)+SQRT {1.0-RR (1) **2) *V (I, J)
107: TQ = QE(I,J)*QSD(J)+QBA(J)
108: IF (TQ .LT. 0.0) THEN

109: QE(I,J) = =0QBA(J)/0SD(J)
110: ENDIF

111: 100 CONTINUE

112: 90 CONTINUE

113: DO 110 I =1,NP

114: DO 110 J =1,12

115: 0G(I,d) = QE(I,J)*0SD(J)+QBA(J)
116: 110 ~ CONTINUE

117: RETURN

118: END

File Size = 3969 Bytes
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1:
2: C CMU-CE ROUTINE NAME - SE5CM
3: C
I e
5: C
6: C LATEST REVISION - JUNE 30, 1991
7: C
8: C PURPOSE -~ GENERATED MONTHLY STREAMFLOWS BY USING
9. ¢ SECOND SPOLIA-CHANDER MODEL AND SOME
10: C MODIFIED FOR PRESERVE SKEWNESS.
11: ¢ .
12: C ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISTON VARIABLE
13: ¢ . ASSIGNED AN INTEGER VALUE IN THE
14: C EXCLUSIVE RANG (1.D0,2147483647.D0).
15: C DSEED IS REPLACED BY A NEW VALUE TO
16: C BE USED IN A SUBSEQUENT CALL.
7. ¢ oD - - INPUT HISTORICAL MONTHLY FLOWS
18: C N - INPUT THE NUMBER OF HISTORICAL MONTHLY
19: C . FLOWS.
20: ¢ NP ~ INPUT THE NUMBER OF GENERATION MONTHLY
21: C FLOWS _
22: C QG - OUTPUT GENERATION MONTHLY FLOWS.
23; ¢ ‘
24: C REQD. CMU~CE ROUTINES - GGMSS,KIRBY
2b: C - IMSL ROUTINES ~ GGNPM
26: C
271 C NOTE - NONE
28: C '
20 O o e L
30: ¢ :
31: SUBROUTINE SSCM(DSEED,QD,N,NP,QG)
32: C SPECIFICATIONS FOR ARGUMENTS
33: INTEGER N, NP :
34: REAL QD (1000,12) ,QG(NP,12)
35: DOUBLE PRECISION DSEED .
36: C SPECIFICATION FOR LOCAL VARIABLES
37: INTEGER 1,3,JJ,L,LL,NN.K
38; REAL XM, XSD,XSK, SKR(12) ,Q0BA(12) ,RT(1000)
39;: S .CS,Q8UM,08D(12) ,QSK(12),Y(100),R(1000)
40: § V(1000),vC(12),SUML,SUM2, SUM3, SUM4
41: 5 VO (12),X6{(12,1000) ,EC3(12),B(12,12)
42 8 (COV{12,12),0T(12,1000) ,EQ3(12),U(1000)
43 .
44: ¢ FIRST EXECUGTABLE STATEMENT
45 DO 10 J=1,12
46: Do 20 I=1.,N
47 Y{I)=0D(I,J)
48: 20 CONTINUE
49: CALI, GGMSS(Y,N,%M,XSD,XSK)

50: © OBA(J)=XN
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51:
52:
53:
LY
55
56:
h7:

10

40

58: .

59
60:
61:
62
63:
64d:
65
66:
67:
68:
69:
70
T1:
T2
13
74 :
75
6
77
18:
79:
80:
81:
82:
83:
84:
85:
86
87:
88:
29
90
91:
92:
93:
94:
95:
96:
97:
98:
99
100:

60

50

80

70

110

100

120

QSD(J}=X8D
QSK(J)=X8X
CONTINUE '
bo 40 I=1,N
BO 40 J=1,12
Qr{J, 1) = QD(I,J)
CONTINUE
DO 50 J =1,12
DG 60 I=1,N
OT{(J.1) = QT(J,I)-QBA(J)
CONTINUE
VQ(J) = QSD{J)**%2
CONTINUE

.0
DO 80 NN=1,N
QSUM =QSUM+QT {1 ,NN) *QT (J,NN)
CONTINUE '
COV(I,Jd} = QSUM/N
CONTINUE ‘
Ve{1) = vo(L)
DO 90 J=1,12
DO 100 K=1,12
IF (K.GT.J} THEN

"B(J,K) = 0.0
ELSEIF (K .EQ..J) THEN
B(J,K) = 1.0

ELSEIF (K .EQ. 1) THEN
B(J,1) = COV(J,1)/vC(l)
ELSEITF (K .LE. J) THEN
SUM1 = 0.0 -
L I.l = K'_ 1
DO 110 L' = 1,LL
SUM1 = SUM1+B(J,L)*B(X,L)*VC(L)
CONTINUE
B{J.K) = (COV(J,K)-SUM1)/VC(K)
ENDIF :
CONTINUE
IF (J .EQ. 1) GOTO 90
JJ =J-1
SUM2 = 0.0
DO 120 K = 1,3J
SUM2 = SUM2+B(J,K) **2*V( (K)
CONTINUE :
VC(J) = VQ(J)-5UM2
CONTINUE -
COMPUTE SKEWNESS COEFFICIENT OF C ,SKR(I)
DO 130 J =1,12
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101: SUM3 = 0.0
102; DO 140 I = 1,N

103: _ SUM3 = SUM3+QT(J,I)**3

104: 140 CONTINUE

105: EQ3(J) = SUM3/N

106: 130 = CONTINUE '

107: EC3{(1) = EQ3(1)

108: SKR(1) = EBC3(1)/VC(1)**1.5

109: DO 150 I=2,12

110; JJ = I-1

111 SUM4 = 0.0

112: DO 160 J =1,JJ

113: SUM4 = SUM4+B(I,J)**3*EC3(J)

114+ 160 CONTINUE

115 EC3(I) = EQ3(I)-sUM4

116 SKR(I) = EC3{I)/VC(I)**1.5

117: 150  CONTINUE

118: ¢ GENERATED STREAMFLOWS
119: DO 170 I= 1,NP

120: CALL GGNPM(DSEED,12.R)

121: DO 170 J =1,12

122: C5 = SKR(J)

123: V(1) = R(J)

124: IF (ABS{SKR(J)) .LT. 3.0) THEN _
125: RT(J) = 2.%((1.+R(JI} *SKR(J)/6.~SKR{J}*%2/36,) **3
126: g ~1.)/SKR{J)

127: ELSE

128: CALL KIRBY(1,CS,V,RT)

129: RT(J) = RT{1} '

130: ENDIF

131: JJ = J~1

132: X6 (J,I) = RT(J)*SORT (VC(J))

133: IF {J .EQ. 1) GOTO 190

134; CALL GGNPM{DSEED,JJ,U)

135; IF {(ABS{SKR{J)) ..LT. 3.0) THEN

136: \ DO 53 L =1,dJ ,

137: RT(L) = 2.%((1.+U(LY*SKR(J)/6.-SKR(J)**2/36.) **3
138 $ -1.)/SKR(J)
S 139: 53 _ CONTINUE

140: FLSE

141: CALL KIRBY(JJ,CS,U,RT)

142: ENDIF

143: DO 180 L = 1,dJ

144: X6(J,I) = XG(J,I)+B{J,LYART(L)*SQRT{VC (L))
145: 180 CONTINUE

146: 190 XG(J,I) = XG{J,I)+QBA(J)

147: IF (XG(J,I) .LT. 0.0) XG6{(J,I) = 0.0
148: 170  CONTINUE

149: DO 200 I = 1,NP

150: DO 200 J = 1,12
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151: QG({I,J) = XG{3. 1)
152: 200  CONTINUE

153: RETURN

154: END

File Size = 4783 Bytes
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1:
2: C CMU-CE ROUTINE NAME - SEN
3: ¢
B G e e e e ——————————
5: C
6: C LATEST REVISION - JUNE 29, 1591
7: C '
8: C FURPOSE — GENERATED MONTHLY STREAMFLOWS BY USING
9: C ' SEN MODEL AND SOME MODIFIED FOR PRESERVE
10: C SKEWNESS.
11: C '
12: C ARGUMENTS DSEED - INPUT/OUTPUT DOUBLE PRECISION VARIABLE
13: C ASSIGNED AN INTEGER VALUE IN THE
14: C EXCLUSIVE RANG (1.P0,2147483647.D0}.
15: C DSEED IS REPLACED BY A NEW VALUE TO
16: € BE USED IN A SUBSEQUENT CALL.
17: C QD ~ INPUT HISTORICAL MONTHLY FLOWS
18: C N - INPUT THE NUMBER OF HISTORICAL MONTHLY
19: ¢ _ FLOWS.
20: C NP - INPUT THE NUMBER OF GENERATION MONTHLY
21: C FLOWS ‘
22: C 0G — QUTPUT GENERATION MONTHLY FLOWS.
23: C
24: C REQD., CMU~CE RCUTINES - GGMSS,KIRBY,AUTOC
25: C ~~ IMSL  ROUTINES - GGNPM
26: C-
27: C NOTE - NONE
28: C
29 G e e e — e
30: C \ '
31: SUBROUTINE SEN(DSEED,QD,N,NP,QG)
32: ¢ SPECIFICATIONS FOR ARGUMENTS
33+ INTEGER N.NP
34, REAL QD (1000,12) ,QG(NP, 12}
35: DOUBLE PRECISION DSEED
36: C SPECIFICATION FOR LOCAL VARIABLES
37 INTEGER I,d,d40 i
38: REAL Ti,T2,T3,%5M,%5D,X8K,B{12),SKR(12},0QBA(12)
39: S 08D (12),08K(12),Y(100) ,R{0:1000) ,XM1,XM2
40+ S RTA(0:1000) ,V(0:1000,12},A(12),RC0O{12)
41 ] LRC1(12),R1(12),STDR(12),T4,T5,T6,RR(20)
421 S (XM3,XM4 , :
43: C
44 Do 10 J=1,12
45 DO 20 I=1,K
46 Y{I)=0QD(1,J}
47: 20 CONTINUE
48: " CALL GGMSS(Y,N,XM,XSD, XSK)
49: CALL AUTOC(Y,N,RR)

50: QBA (J) =XM
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2

51:
53:
53:
hd:
55:
56
57;
58:
593
60:
61:
62:
63:
64:
65:
06
671
681
09:
704
71z
12
13:
74:
751
76:
T
78+
793
80;
81:
82:
83:
84:
85:
86:
87
88:
89:
901
91:
92:
93:
94;
95:
96
97:
98:
99;
100:

QSD(J)=38D
QSK({J)=XSK
R1{(J) =RR(1)}
10 CONTINUE
DO 40 J=1,12
T1=0.0
T2=0.0
T3=0.0
T4=0.0
T5=0.0
T6=0.0
JJ=J-1
IF (JJ .EQ. 0) JJ =12
IF {(JJ .EQ. 12) THEN
XMl = (N*QBA(J)-QD(1,J))/(N-1)
XM2 = (N*QBA(JJ)-QD(N,JJ))/(N-1)
DO 45 I=2,N
T1=T1+(QD (I-1,JJ3) -XM2) *(QD (I, J} -XM1)
T2=T2+(QD(I-1,JJ) -XM2) **2
T3=T3+(QD(I,J)-XM1) **
45 CONTINUE :
ELSE
DO 50 I=1,N
T1=T1+(QD(I,JJ) ~QBA(JJ) )} *(QD(I,J)-QBA(J))
T2=T2+(QD(I,JJ) ~QBA(JJ) } **2
T3=T3+(QD(I,J) -QBA(J)) **2
50 CONTINUE
ENDIF
IF (JJ .EQ. 12) THEN
~ XM3 = (QBA{J)*N-QD (N,J})/(N-1)
© XM4 = (QBA(JJ)*N-QD(N,Jd))/(N-1)
DO 61 I =2,N
T4 = T4+{QD(I-1,JJ)-XM4)**2

TS5 = T5+{QD(I-1,Jd)-XM3)*{(QD(I-1,JJ)-XM4)
T6 = T6+{QD(I-1,J)~XM3)**2
61 CONTINUE

ELSE
XM3 = (QBA(J)*N~-QD (N,J))/(N-1)
XM4 = (QBA(JJ}*N-QD(1,Jd))/(N-1)
DO 62 I = 2,N
T4 = T4+{QD(I,JJ) -XM4) *%2

TS5 = T5+{QD(I-1,J)-XM3)*(QD(I,JJ)-XM4)
T6 = T6+(QD(I-1,J)-XM3)**2
62 CONTINUE '

ENDIF
RCO{J}=T1/SQRT (T2*T3)
RC1 (J)=T5/SQRT (T4*T6)
A(J) =0QSD(J)* (RCO(J)-R1(J)*RCL{d})/
s (QSD{JJ) * (1.0~RC1{J)**2)) '
B(J)} =R1(J)-RCO (J)*RCL(J)/(1.0-RC1(J)**2)
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101: STDR(J) = SQRT(QSD(J)**2-QSD (J) **2% (RCO (J) **2-2%R1 (J)
102: S *RCO (J} *RCL(J)+R1(J)**2) / (1.0-RC1L (J) **2))
103: SKR(J) = (QSK(J)*QSD(J)**3-A(J)**3*QSD (JJ) **3*QSK (3J)
104: .$ -B(J)**3*Q8D(J) **3*QSK (J) ) /STDR (J) *%3
105: 40 CONTINUE
106: C GENERATED RANDOM NUMBER
107: DO 41 I =0,NP
108: CALL GGNPM(DSEED,12,R)
109: DO 41 J =1,12
110: V(I,J) = R(J)
111: 41 CONTINUE
112: DO 42 J =1,12
113; CS = SKR({J)
114; IF (ABS(SKR{(J))} .LT. 3.0) THEN
115: DO 43 I = O,NP
116: V(I,J) = 2.%((1.+V(I,d)*SKR(J)/6.-SKR{J)**2/36.) **3
117: s -1.)}/8KR{J)
118: 43 CONTINUE
0 119: ELSE
120: DO 44 I = 0,NP
121: o R(I) = Vv(I,9)
122: 44 CONTINUE ‘
123: CALL KIRBY(NP,CS,R,RT)
124: DO 46 I = O,NP
125: V{(I,J) = RT(I)
126: 46 CONTINUE
127: ENDIF
128: 42 CONTINUE
129: ¢ GENERATED STREAMFLOWS
130: QG(1,1)=0BA(1)+V(1,1)*QSD (1)
131: DO 51 J=2,12
132: QG(0,J) = QBA{J)+V(0,J) *QSD{J) :
133: QG(l,J)=QBA(J)+A(J)*(QG(l,J-l)—QBA(J—l))+B(J)*(QG(O,JJ
134: S -QBA(J} ) +STDR(J) *V (1,J)
135: IF (QG(1,J) .LT. 0.0) QG(1,J) =0.0
136: 51 CONTINUE
137: DO 90 I =2,NP )
138: QG(I,1)=QBA(1)+A(1)*(QG(I-1,12)-QBA(12))}+B(1)+*
139: S (Q6(1-1,1)-QBA(1))+STDR{1) *V(I,1)
140: IF {QG(I,1):.LT. 0.0) QG(I,1) = 0.0
141: PO 130 J=2,12
142: QG(I,J)=QBA(J)+A(J)*(QG(I,J-1)-QBA(3~1) )} +B{J) *
143; $ (QG6(I-1,J)~QBA(J) }+STDR(J) *V(I,J)
144: IF (QG(I,J) .LT. 0.0) QG(I.J) = 0.0
145: 130  CONTINUE
146: 90 CONTINUE
- 147: RETURN
148: END
149:
File Size = 5158 Bytes
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