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TABLE N O* 1. 

;4EAN MONTHLY "L rWS OF LAK5Pt c xATil t `r A RIVER AT U IG f' fAVI 
114 CUSEC DAYS 

YEAR JA A FEt MAR APR t+ MAY JUt JUL AUG S P OCT NOV DEC 
1935 8 10 ail 12 1 s 79*630O84 4 2 
19.46 7 6 4 6 4 437 .1a ;7 667 132 136 49 6 
i931 4 17 1+) 8 9 2 1534 613 23 16 3.9 4 
3.v. 8 4 9 4 7 9 3473. :G 299 10; 47L 2 0 
,19.E9 1 0 0 1625 1176 240 310 12 2 
1940 6 -1U 6 6 101 747 2764 1496 195 123 923 74 
1941 52 23 13 7 16 641 U07 1527 290 6io 9 51 
1942 6 15 5 15 59 270 287 1462 425 16 4 4 
1943 36 9 7 3 18-1 375 3529 520 329 601 379 20 
1944 ID 14 20 3.3 It 22 24u9 804 63 167 97 131 
1945 5 14 23 1 0 1956 718 133 156 5 1 
1946 9 2 1 3 L 3t 203.7 2962 640 253 679 a40 
1947 ;ti9 28 92 43 14 2 1128 873 740 1s t 10 25 
1148 14. 10 ;1 13 5? 773 1569 434 62 40 17 
1M9 b 7 5 9 1 290 1.1304 1003 $49 96 8 5 
1)5u 8 6 6 il :i4 2414 11.3. W36 446 30 12 
1951 13 16 17 17 3 106 1247 629 47 240 16 16 
1952 17 10 28 la 1€ 1$7 620 905 666 362 14 14 
1953 17 16 12 12 1d 206 4116 3121 249 482 53 14 
19154 5 14 13 7 2> 410 "*42 1436 192 47S 13 24 
1955 17 7 7 257 609 580 160 328 451 93 3 
1956 6 8 3 2 15 414 2913. 1a9( 16e 5Y 355 15 
1957 14 13 20 9 411 642 , 	, 	. a 1193 lie 116 292 20 
1968 12 7 7 39 366 3.73, 153.3 1330 905 :$OV 147 33 
159 13 14 14 14 44 9 O46 1760 1700 173 185 70 
1960 Ls 17 27 46 11 197 2014 1433 92 50 315 10 
1961 9 3 16 24 42k 3.3183.03. 4112 1256 112.8 $66 293 
1962 168 119 69 140 1e6 37 3o53 2305 1010 2171 258 $10 
1963 7b 55 24 154 *726 1150 272 257 20 25 
1964 11 17 11 16 40 51 17122 6246 592 631 291 30 
1965 26 36 39 41 +4 4 13 2J8 239 26 9 5 13 
1966 5 7 12 5 15 1 034 394 101 116 63 20 
1967 19 1a 4 .4 1: 598 2041 3.560 77 27 4 4 
1968 2 0 0 3 9 94 I b 19 3.398 104 55 3 7 
1969 2 4) (J 0 24 16 1c80 1251 124 31 46 14 
1970 5 4 4 8 26 280 73.2 891 69 1009 205 21 
1971 16 11 9 9 4 ~ 1162 7 4~4 200 3.23 21 5 
1972 3 4 4 5 331 72 3.723 292 212 453 54 0$ 
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TABLE NO. 3 

RAWALL OF LA ,$i MANATHIIhA $V4-SA th IN INC #E$ 

YEAR JAN FES MAR APR MAY JUN JUL AUG EP OCT NOV , DEC 

1931 #44 0.00 031 ; hO$ 2#96 4#58 140,Z' 6*40 6.67 4#61 s3 .66 
1936 Q.OQ .19 3#01 1,15 5.96 14.76 90,- 7.33 6.46 5.25 2.66 .03 
1937 4%Q .88 2,17 4,71 4.17 4*91 16, 7.12 2.89 6.67 2.52 •19 
1938 0.0-0 .12 1,1 4.31 •90 1,2O  7. TLS 6.72 3.12 2.94 •1.21 .27 
1939 .52 0#00 „45 1.83 3.35 .5.73 13.40 10#76 3.11 10,19 3.39 0.00 
1940 0.00 0.00 ; .84 3.1$ 14.60 12.40 8#b7' 2#49 6.4910.22 .28 
1941 .00 0.00 0,00 2.73 4.43 1O.4 1Z. a i 9.61 5.34 6.Q 1.64 2,95  
194..2 0.00 4.00 030 4.2$ 1.b 4.09 17.90 8.02 2.73 4.9 1.06 1.59 
1943 1.65 0#00 •,014 3.01 9.64 :3 19.70 2#65 3.97 7.6' 5.13 0.00 
1944 0*00 *42 1,*,26 01 4#90 5*.00 19.07 3*09 3#31 6#01 3.28 .66 
2945 0.00 .08 0..0+0 2.04 3.35 3.61 2,Z4 6.16 2.13 4.M 1.31 +0.00 
1946 u,00 .20 2,,.83 4.55 2470 20.96 22.05 13«44 6.6Z 4#20 6.19 2017 
1947 .25 .20 1.18 3.11 :x.50 2. 1Z..7 10#15 5.60 1.52 0.00 1.06 
1948 .25 0.0o 0,,00 4.7. 5.141 1.15 IC.32 16.10 2.24 3.6 2.15 .21 
1949 .05 0.Qv .12 2936 .94 4#77 14.35 8.0 4.6; 5. .32 0.00 
195V 0.00 1.24 0,C0 .78 i.~36 4.8,e 2.2) 1.13 1.0 5.X 3.49 0.00 
1931 (.00 0.vu 3 *1+9 3.31 5.18 4.01 .14.4 4.70 6.46 4#93 2.19 0.00 
1952 0900 #39 t,00 2.47 4.59 *15 9.41 8.94 2.77 8*45 0.00 2.25 
1y'5; 0.00 .03 ,,40 2#03 2.63 ).36 20, .94 29,14 3.44 909 #12 0.00 
1954 .02 .24 .94 2#1, 6424 9.28 li. 	' 10#04 2.96 7.9d .01 .95 
1955 Q,QU u.vo .68 2.89 10.12 9.16 4.S1 3.01 +3.13 8.8t .46 .41 
1195 s «o6 *17 ,02 5#;s2 2.11 122.95 13,9 7.~8 3#11 9.01 4.49 0.00 
4951 o.ov v.04 086 1.38 12.02 8.87 16.29 7.91 1.48 6.7t, 4.29 0.40 
19 it .24 0.ov 3,15  6.4I 9#77 5#36 24.4i t3.45 4.44 4.x4 2.81 0.00 
2959 GOO!'. 0.00 0,00 4.66 5.S0 10164 28.1 8.2b 9s'32 x.79 3.O •50 
196:3 .24 0,40 x OU 4.7 6.70 6.09 if .41 6.61 2. 4#16 6.57 0.00 
1961 O.Ou .25 ,26 5.74 10..2 1.92 '.t.0 11.07 3.09 6.70 *89 .05 
1962 .~1 IOUs 052 5.31 10.60 4.14 19#17 10.78 4#94 11#3° 1.42 2979 
1963 .29 .58 1,#26 1#99 3o16 5.13 1!C1 7#60 2.94 7.13 •16 •88 
1964 0.Ou *02 ,j5 2.66 3.32 4.04 14.9d 22.57 4.20 8.0 2.60 .13 
1965 •04 0.00 .51 2.08 3#17 4.03 15.64 2.44 4.54 2,24 1915. 3.44 
1966 .04 . 6 041 .65 3*19 2*82 12.34 341 6.41 4.49 5.32 .27 
1967 2.75 0,oa 0,00 2.60 5.70 6.88 19#4.4 6.32 1.34 2..88 .97 *413 
1968 0.00 .38 .70 5.37 5.22 1.16 16,.35 5.39 4#56 4.12 1.80 .33 
2969 .03 0.00 0.73 3.77 6#94 3.98 18.73 9.6w 4#33 5.33 2.56 1+30 
1970 .27 0600 .89 5.36 6#8 4#77 14#76 11.57 3,86 19.03 3.97 0.00 
2972 .25 .25 #,06 4.16 5,51 12.74 10.22 6.03 ?.Th 3.~J0 .92 0.00 
1972 o.00 407 0,00 1.43 12.49 6.91 12.46 4.5 7.10 5.76 #58 2.20 

C!NTAL URM Y UNIVERSITY OF ROORKEE 
ROOR$EE 
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INDEX 	TO 	COMPUTER 	PROGRAMS 

SLsNO. PARTICULARS 	 PROGRAM.NO. 

1 CURVE FITTING 1 

2 WEIGHTED AVERAGE RAINFALL(THIESS.EN POLYGON METHOD) 2 

3 TO OBTAIN STOCHASTIC:; COMPCNENT 	F RUNOFF S RAINFALL SERIES 3 

4 CORRELOGRAM  AAALYSIS 3.1 

5 SINGLE SUBSCRIPT TO DOUBLE SISSCRIPT 3.2 

6 COEFICIENT OF DETERMINATION 3.3 

7 SPECTRUM ANALYSIS  I  t  t  •  a 3;4 

8 STATISTICS  OF SERIES 3.5 

9 MONTHLY STATISTICS OF THE SERIES 3.6 

10 PERIODOGRAM ANALYSIS 3.7 

11 DOUBLE SUBSCRIPT TO SINGLE StSSCRIPT 3.8 

12 FOURIER COEF. OF HARMONICS IN AflY PARAMETER 4 

13 TO OBTAIN RANDOM COMPONENT (SUB FROGRAMS VIDE PROGRAM NO.3) 5 

14 PARAMETERS OF LOG-NORMAL3 DIST. 6 

15 KOLMOGOROV--SMIRNOV  TEST FOR GOODNESS OF FIT 7 

16 GENERATION OF RANDOM NUMBERS 8 

17 CROSS CORRELATION BETWEEN RAINFALL $ RUNOFF 9 

18 TIME SERIES MODEL. FOR GENERATION OF DATA 10 

19 THOMAS FIERING MODEL—NO TRANSFORMATION OF ORIGINAL  DATA 11 

20 THOMAS FIERING MODEL--LOG.  TRANSrORMATION,  OF ORIGINAL DATA 12 

21 THOMAS FIERING MODEL—SQ.RT.TRANSFORMATIOt4 OF ORIGINAL DATA 13 

22 THOMAS FIERING M©DEL--INCORPORATING SKEWNESS PARAMETER ALSO 14 
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PkiGr AM. N0.1 

C 	H.S.V.MURTHY STRUCTURAL At.ALYSIS O HYDROLOGIC TIME SERIES 
DIMENSION Ott480),Y(480) YSU~1U0)►A(4Q►1Q) ►ACi6),YC#5QO) 
DIMENSION GANA t 500 ) 
REA0997 ►N1 r'4 
READ997,,Kl t2 
RCAD996* fY4 j).J*~1+~M) 

997 	fi3AM4T'42I3) 
998 	FJRMAT (5F1U.1) 

00 800 J=1,M 
X(J)wJ 

000 CUNTINUE 
0099IKa2sN,1. 
NaIK 
NNa2*N-1 
D06K■ L, f*~ 
KKxK-1 
XKmKK 
SUM CK)*0*h 
DOSJaK I. KZ 

6 	6UM(K)$5UMtK)+(X(Jj#*(X 11 
L*N+l 
00181*1.N 
AIi,L)*ti.O 
XI*I-1 
009J*KI .X2 

9 	A(I.L)*A(IsL)+Y(J)*X1J)**XI 
L)01$J*1.t4 
JK* I+J~►1 

18 	A(I,J)a5UM1JK) 
CALL SOLEQN (A*M*L) 
001U0Ic 1.N 
AC(I)wA(I,L1 

1(Q CONTINUE 
Mi1SI*v.0 

$'JM3*0410 
GJTO(102.1UL►.1.Q3,L04aW5) ►N 

102 011O6JaK1►UU 
YC(J)aACt1)+ACC2)*XtJI 

106 CONTINUE 
GOT©110 

103 DD107J*~K1►K2 
YCIJ)vACd1)f(AC#2)*X (J))+CACl3)*XtJ).X(J)) 

107 CONTINUE 
GOT0110 

104 D)103JuK1►K2 
YC(J)aAC11l+(AC(2)*X (J))+(A;t3)*XfJ)*XIJ)) +CAC(4)M(X(J)**3) 

10I CONTINJE 
6010110 

105 00109,J•K1,K2 
YCIJ)mAC(I)+(AC(2)*X (Jf)$CA((3)*X~,J)*X(.3)) +4AC(41*(X(J)o*3) ) 

1+RAC(5J*(X1J)**4i) 
109 CONTINUE 
110 	DO,112JsK1. 2 

GAHA(J)' C(Y(J)-'YCLJ))*'2) 
SUM 1*SUM1+GAfA(J) 
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a 1M2 $Ut a+Y (' J ) 
6UM3"SUM3+Y (J)øy( J) 

112 	COT 11'4U( 
T*K Z—K 1{ 
VAR=SUM; —5UE42 'SUM2/T 
Al=K2-$U 
VAR vVAR/ Al. 
COQ 1•$QRTF41.O—SUM1/(T*VAR) ) 
PJ~dC 9113,CORI 

113 	FJRMAT (4}4COt I fFg.4) 
99 	COAT Ii JE 

STOP 
END 
5Uti PROGRAM*N4.7.1 

C 	H.S,V.1URTHY STRUCTURAL AM.ALYSLS CF HYDROLOGIC TIME SERIES 
St 3ROUTINE SCLEQN(A►h,L) 
DIMENSION AIIO+1O) 
GO25 K.s1:N 
IF(A(K►K))2x,50,20 

20 	0029IaI,N 
IF(I—K) 8,25.8 

8  FA(TuA(I,K)/A{K,K) 
0O30Ja1►L 

30  A(I►J)*Aii.J) A(K,J)*FACT 
25 	CO T I L E 

006UIa1,N 
60  A(1,L)v$+(I►L)/A(,#I) 

PUNCH2OO,(A(.I,Lj *Iz1,N) 
20u 	F'CR-14AT (5Plor5I 
50  RETURN 

PROGRAM., NO.2 
C 	CALCULATION OF w ;XGHTLO AVtRAGE RAINFALL by T1 SS .N POLYGON 
C 	H.S.,V.MURTHY STRUCTURAL ANALYSIS OF nYOROLOGIC TIME $t RIE$ 

(r 1MCNS IUtQ(342.l21 #X(38,1) *AC( 10) 
READTj1,N 

1 x l 	FORMAT(13) 
READ 1t2o((4(j+,l)rJ*l*I.2'1%~Im1►ty) 	 r 

IJ2  FORMAT t12F6,Z) 
DQ8a2J*1+22 
O08U2I1,36 
KK' U 
KKaKK+ 
D0100KsIr9 
AC(KI 	►J) 
Kid*lit,+38 

100 CONTINUE 
Xf I tJ) 00.1969C*AC (I )+0#10 ~ ?O*AC 12)+Ow+!4225*AC (3 )+ 

lO,U7759*AC(4)+0,,0 7114*AC(L)*O,O9507OAC(6)+t1,O553$*AC(7)+ 
ZQ.143 U*AC (a ) +o. 20930.AC (c ) 

64,E CONTINUE 
Pt.hICM 1G3,tt tll,Jl►J l+ri !► 	1 	8! 

103 FORMAT(6F12,4, 
STOP 
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PR3G AM. t O. 3 
DMEUSION Qt40013!►AV1 3)tSTf(1:r?#f 11UI►Rt131,CVt13)9CS 	),CKt13) 
DI EN$1ON Y(5JV),'!CC(10O).CG" (ieO)►APf6ly P(8),C(8),AA 
DIME SION k 8),F(1ltJlri( 	j► t Q ►Y1(5OO)►Y2t OO) 
D!MEN6ION AZt1Z(151 

G 	I.S.V.MURTHY DISSERTATION WrP 	TIM SEt IE A tALY6x& WYOROLOGY 
i 	bl I T a3 
636 	ITsMMIT+l 

1.01 	F± R'ATd6I3f 
READt0Z, ('Yt K1►:coI,N1) 

LW W FORMAT 4 6E 12 A 
P I NTI45 *N,$U. K1.I 2 $M,M OG 
P,RINT145+KOT ►t6K t MAK.~ ST 

145 FQMAT(U,6ji 
PRINT103#(YM  

1C1 FoRMATt 6F1) 

376 	CALL CQRG(Y.t L,K j.K,2,Mt►sCC 1 
CALL CAS' (SCf`►ARC`1►ARC; 9AR3ltAR32k RD3i 
CALL SP1.M( CC,r,OT,MX *tW `,K 1 

379 LL'►1 
CALL STAT(Y►~,L,► h1+lVV*STD;rvCS5) 
CALL SBDS( Y 	.o.N ) 
CALL'3TCS ( .N,AY*5TD.*#3►0oC4,Cs►ClL) 
CALL PCRD(O, ,AP,4iP) 

AA(JK)•AP(JK) 
UttJX)v P(Jib) 

114 COMT 1 'W 
DOd3Ko 1.til 

L3 	CONTINUE 

DO 41,N1 
`bUsur4.Y I.41",,) 
SUi4YUM Y+Y g k, 

XY■Y1(K)*Yt. ) 
SW4XY.5UMXY+XY 
SU;4AX* buo;xx+Xe 

34 COt4Flt4VE 

At4* ~Iit 

A#* ( 	 ) 	't Otf 
86*4A.H*siMXY*S X*lUM"Y)/0E+►O# 
PRINT6S,A4, 6,t~ENOM 

85 	FOR: ATU 1X,3F'ZQ049 
AVlst3UMXlAc4 
AVZ'StMY/AN 
$th4=0. C 
$uMs"v o 
D 36KrnZ►t~l 
Y2{KlxY(K)-ck(4,8b#YIIK)) 
VI(K) 1(K)-tV1 
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SU 8*SU ~6+Yi( w)*Y1(K) 
LIMwS'1-t+Y2 (K !' Y`X 	l 

66 	CONT t 4VE 
PR3MT ,)33w(Y2t ),K*1,N ,J 
SYSQ*StJ i/{Aid-2ro) 
aS*5QRT ( SYS0!4.UM61 

PR2l►')'5 ors&fT6i; y Q 
SYdAeSiAT 1SY/AM) 
CLl•AV243.,96*$Y8R 
CL2*AVZ -1,96, YDR 
P'U U NT85. CL 1.012, $Y0R 
1F(T6 l.96i8''.87*$$ 

88  PIINT94 
94 	FORMAT Z  2U41L1d .AR TREND rCMOVED) 

E l4ST~ l 913( r, 1 3) 
130  IFtNLO 3 )96*57p9t, 
07  0O95X01*N1 

Y2(?3*Y110 
95 	C0`)tINUE 

IFKNW'lT-1196sT25* 9+ 
12 	CALL $SD Y2, %*►tt4) 

CALL 	STD r l0#NsAvsSTDslq*krCVpC ,jCK j 
V012T1*3rd 
00127JV 1,, $2 
01i#JimfQ(I«J)-AV(J)3/T(J) 

127 CONTINU 
PRINT160 

36' 	FORMATt ux,x9 tANoARLISan ERI'4) 
PRINT103s( IO(Io j),Jn1,12) ,lø,1) 
YF(MST' 1)329.3.28,129 

96 	LFt~LOGw1)L20►12 *121 
120 	DO12?zK'3.#141 

Y2(Kl=A,L4G!' 21K1 
122 CONNT1f4UE 

PRI NT1 1 
161 	FORMAT (5X t 2w',4 0t TitiAr.$F0R!;CD $ Z1IIES 

CALL SS50S(YZ.t13;.Q,Mf 
CA .L PERO t0,N,,AP,BP 
CALL C0RG(Y2,fl t K2,M.SCC) 
CALL CAPRI5CC.ARC1,ARC2,AR31*Af 2,AR3 31 
CALL SPE141.SCC rK©T .M tKIIK ) 

Aft(JK!#APtJK) 
B i.LKicbP(JK) 

1500 CON' l'NUE 
121 	LL E 

CALL. 5TAT(Y2, ,L,Ml,AVY,ST0$r! '$.j 
AXYiAVV 
0012 Kwl.N3. 
Y2( f.Y2UU.)—AXV 

124 CONTINUE 
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P Itr '162 
162 	FDRAAT 1 5X,h.:,Al% 54uT1t/CTEO ; ,=kLC ) 

P INTIC+3wtYZtK}rK*I#NI) 
226 LL42 

CALL, 	DSt V2, I.QpHI 
CALL srAi1Y?,LL * t~Ii,AVVssrDSti 5v) 
CAaL P[RV(Gi, C►AID,CP) 
CAi.L CORGL Y2tij,K1,C .M,3CCt 
CALL CANR46CC*.APC1.ARC2oARDLAK)Z.AR31) 
CAL 	SP :M( 5CC'*ttOT,$?i 4 , ) 

i;OZCJ+ *1.+6 
AJzJK 
AX.X*2, Q* 3.2416*AJ/AM 
CO 3!P 1,12 
AIK+~!K 

~ZI S mbb(JK)-k5ih(AXX*ASK) 
93 	)I1~4L'E 

3(Z 	r( t rJ} twt ,Jb A «€)"ULja 
Pk1NT14 oJK 

128 	t.ALi;r6tG.te,,t11 
Lt.s2 
CU.L 5 'AT(Y2*LL,? 1iAVVt$TDS*CSSI 
CALL PERDW,:t4#Al+ri i'} 
CALL 'CQRG(Y2,Ui#K1,K.2t► *SCC) 
CALL CAPFtt6C'C*A}ICI+Ai Ct.AR31#AR32#Aa3' 
CALL SPEM(CvKOT s , 4MK } 

20 	COQ TIRUE 
129 	CCh"a 1NUE 

GO%A605o6 t5*60' s6Qe}#14IT 
6i 	GGOT0636 
6J8 STOP 

ENo 



R 

SUti PROGRA(: t4Gw 3 
4U8ROUTIPf Cf tY%tyir31,K2, 101CC) 
4~IM 'NSION YI12,W#OV(1W)),$CCt 1G4t 
M«$.V*MURTHY 0I:.SERTATION ILR 	TINE 
DJ1~,K:K1 M,(2 
XZQto•~ 
X1sook) 
X2 O.0 
X3 O,U 

■Ni—K 
DO28Is1*I X 
JfxI44 
XZ.Y2Z+'ti (I) 
XIvX1+YEJ) 
X2 X2.Yt I)*Y(I1 
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28 

10 

853 

901 
3G00 

C 

105 

X3aX3+Y(J)*Y(J) 
X4.X4+Yt I)*ycJ) 
CONTINUE 

A3*30R T (ANI *X, ..Xl*XZ ) 
O3.SQRT tAN +)2,•X1*X1? 
COV I K) Ai4K+X4•*XZ'X I ) 

CUV(K).CoV(Kl/tANX*AM.) 
CONTINUE 
PRI~VT8bJ 
PG AT ( IX*4I LA(K 15X, ThaERCGCF.7Xi5HCOVAR) 

PR1 T93i,tr&Ct1K1.()V($ ) 
FORMATt IX, 15,1a}' #F11m6#F2 .6 
CONTIPWUE 
kE CURN 
LNJ 

SUB PROGRAM NO. 3.2. 
5Ut3Ri~UTINE SDS(Y.P 1,L ,t ? 
DIMENSION Y000' (4Q,23) 
ho,')*Vri4VRTMY DISSERTATION 110R, 	TIME WRIE$ A1440;h1 h 31 LOGY 

00105141.11 
00 05J'a1 

GPIIoiluYfc} 
COUNT U UE 
RETURN 
END 



la? 
$v i PRCvrRAP :o. 3-3 
SU3RO JTIrrE (APR#$(C,ARCI,ARCZ 	1,AR3. PAR33) 
i)it,►tivslch S(C(10() 

C 	H,S,V,.MUR7HY 7I$SE tTATIOt tCR , IN'- a IES ANALYS1:a I LRCL~sGY 
vascCc.) 
V05CC f 2 ) 

u2cu#u 
U3 ±tJ u 
U4*U3*U 
VII*V*V 
V3 ,V2*V 
V4*V$*V 
wZ**t W 
R 1*U2 
RSi; mtJZ+V2 2.C4u2*V 

42.O jV4.O*Y*WUV4 
xloxl-U2$d 2+U2+V24 2 
X2a1.O- 2*0"U2-V2+2.G~►U2*Y 

* 3. U~»U *V 

At C3*X3/X4 
ARI2*Xot IXA 
PRIUT14 

149 	FORMATT( 2x,241 ik$ l*R$02*RS03*0, CL* CI! 
PI IN1146,RSOt,RsO2,RS~t3►ARC1,ARi 2 

146 FOR4ATIZX*SF1!,iI 

AR33vt I+-~Iri,i2 t-~t~til~Cw 	II 
PRLNT147 

147 	POR: AT (Zxr14 tACR *ARR32*AR33) 
PRIl4T346,AR 3pAR32#AR33 
RETURN 
~: X10 



SUv PRO 1 At 0. 3A 
506ROU T I NE SPLE4  
DIMt$10t4 $CCI It +~.*r4 Xc#O3 .D 1G'Ul tG:t I00I 

C 	N..►.V.MURTHY G; & ER1ATION 4 CRK. TIRL SER 1Ca 
70 	READ5s `~I#f4tK2 
5 	FOR4ATt }ISI 

PRlNTl45vKlt ltK2 
x,45 	FO1 MA '( 1.X,313) 

KT*O 
JX*t3 
oToKoT+1 
f 40!4+1 
DOWI mAI ti4X*K2 
JK*JK+ 

Ate X'*1 
10 F(J9)aA1/(Z, $AMI 

50  KtsKT+1 
G0TC43132a,23•Z1). T 

51 	i vJM2 
L 4S3(*1tM 
AKuK 

493 	Dt,) a (1. +C0sit 3,14I6''Ai/AM) /..,0 
G01 10U 

22 	NVJ*2 

AKmK 
12 	C~tKIaI*~!-1AKlt....MI 

23 	iVJ•2 , 
iJ313K*1,I1 
AKsK 
J t•M/2 
AAK •AK /At 
IFt(-J$):4,►24t,2g 

24 	DtK1*It0-6,04tkAK**2.01+6# 00tA.~4l.,+~*.S* ►1 
vo1026 

25 D( w2,v*(tl.0»AAX)**3.0) 
26  CONTINUE 
13 	COrf'IINUE 

6010100 
71 	t~~r..► a z 

D072K*1.M 
AK*K 

72 	0(K1 x0.54+0.46*(0S 13,,1416*A &A ) 
100 JK*J 

LU:M33M0.i+ 
00311 *i.1 oV,X,KZ 
,JK*J''K+1 
&U MO. 0 
FR*Ft JK 1 
00 2k'1t4 
AK*K 
C04TmC0$A 2#Qf3 #l4160FR*AK ) 

300 	$UM4*$UM+{(I +c..CST)/2,O)* CC~f i*COST 
►T~`32 

400 	5VM* $JM+D (K * C(( ) *COST 
32 	COAT I NUE 

153 
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'54 
£,tJK 2.: (1.f3+,2.0~tsum) 
5tM33a 5UM+G JK ) 

31  
4U 	FOR~lAtt I,X,~15! 

PRi T110 
110 	F3R tAT (2X.9HFRE UENCY 16X .l.OH$MOOTH$PFN ) 

t0 )1J*K.l* X,U.0 
JJKsJJK+,1 
PRti~t41+EtJJK}. (JJK) 

301 	Cc Pt11NUE 
PRI? 112. UM33 

132 	FORMAT ( 2X.6H5 '!M33a,F16u6) 
PR1XT61.K'T* ".Kr*,I'MiX*i 2 

61 	FORMAT 19X.9141 
41 	FORi4AT(2X#ZF1.64-01 

60 	If(IOT-M K1TCa70s50 
80 	KOTOD 

kETURI 
EN.) 



SVU PROGRAM P O, 3 5 
 STIT(V,LL# jsAVV,3t'JS*CS$) 

DIMEN$ZON V (5O(l 
C 	H,S.V.MURTIIY D•ISSERTAT!O t ORA. TIME 

AM*N1 
T*AM!{ (AAA-.1,O)*tAMI.0) 
AVVM).0 
STDS*V.0 
VAR .0, 
kA4*U.0 
CYV*00 o 

00300K* 1r l 
AVV*AVV4Y ( K I 
bTAS*STDS+Y (K)4Y( K) 

5Q CONTINUE 
-'.,UA.S Tt 5 
AVVwAVV/AM 
STDSoSQRT t (SiAE 'AVV*AVV) /A,M 
ASS:tCSa~t°~.*AV1J*SUMS+i~k1fV~~~)~?M+~At~! 
CVY*STDa*1,'u,/AVV 
VAR*5TD5**2 
(QT4i 5 4,525I,,Lt. 

t24 ,JM6*0.0 
i L1*O.O 
kL2*0.0 
00522401.N1 
aU .Stt46+(Y  
IFtSU„46—i L a520,521,5Z1 

520 	RL1*, UM6 
GOT05 2 

521 	FtSUM6~►# L2)5 ,522,323 
523 	tL2 $UM6 
522 Cft4TIi4Ut~ 

RANGE*RL2--RL 
PRIi4T5jO,RAiG 

510 	FORMAT ( 1XpSRR NGi vF2).5) 
525 PRIN13T4 
576 FORMAT I 20AVV'DS'VAR*CVO*() 

PRINT57$tAVV#tT S•VAR*C ti o wS 
575 	i~OR~l, T t aXt3Fl4*t r2F9.A~ 

tETJRN 
END 
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SJ~.i P, )GRP;4 Nit. 
SU{3ROVT T,NL. 5TC5 tor" *A,Vs5Tb*t s+ vCV %C6*CK l 

IfAt+iSTlJN C(U►3)s V(1 )a i~{i~l~s6t13~a.1<C19~rr 'V(~31 r 	4X3ic[l t1 
C 	M,S.V.MURTH! DISSERTATION WORK IIML 5Ef UE.5 ANALYS14 HYDROLOGY 

AM=N 
TAM/{ (AM-)*0)*(At4 2.Q) 
DO 501 Jsi,12 

CK(Ji*D*Q 

DO 5t,2 Is1r 
AVtJ) AV(.i)+O(I,J) 
tiM4*A V (J ) 

Cat.'F*CS(J3+((,{ T *x#1001*0t 
5VMbvC5(J) 
CK(w)*CK(J).(0(1,J)**4aO) 
ro4J).ST ►lJfqt .J)'Q ,Ja 

AV(J)aAV(J)/Ab 
SU?42s$TD(J) 
51141 AV J T 

(;STDJ)—,AM*AV{J)*AV(J))/AM) 
C$tJ)sCCtJ) 3,*AV(J10SUM2)+(AV(J* )*(3.*AM AM )$T/( D(J}*.3) 
CK(J)•(CKtJ)--t4.O.SUMj0SUM3)+l6+0*(SU 4,*2)*5UMZ) 

1-44.t3+►t'aUt~tT,~~~!i~:aUM41~4A~i+►~t~~i~t1~+~g3.t l~{Ai~;~+t5~'C~tJl+~~411 
501 	CV(J)*{BTt (J) 1OD.0 /AV(J) 

AV{131a'ltVU) 
Tt (,13 P S0l 1 

fit~tiwl 
005 O41 10M 
I.1*I+1 

504 Q(1+13)•0(I1)'! 
00505 	11 
R(J1•u.v 
DO 5Jb 1■ipt 

505 	R(J).((R(J)/Ar).►AV{Jt*AV(J+T I l/$T J) aTD(J 1TT 
R{13) R(1) 
RC i2) 0. 4)4) 
ANMNN 
0O O8 i 1,NM 
1L*1+1 

508 tI21+fit{I2f*ltt,I O(il,►Ii. 
i`(72)*l(Rli2l/ANM)"(AV(12}IA'Vii ?i 	JlST t 	T 	C Ii I! 
DO 507 Jui,12 

507 B(J9 DR(J)OSt0(J+ j/5Tt(J) 
PRINT60U 

600 FORMAT(ILX:ZHAV#6X#2HSDtIOXiii#R*9X•2HdJo9Xt2HC59SX92MCK*&Xt2HCVT 
P'Ri:{T6~3~,*(JsAV(J)#SID(Jl*fltJ~9~3(J#rCS(JIPC? UJ)sCV(J) .JwI+12) 

66)1 	FORMAT(XX,t2t2F12.5*4F 0.r,F..X1 
R6TURN 
END 
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SU3ROU' i E PERD( *kvAP#EP! 
D1MENI01~ 	~~t~r►~33rrAf~if3~t Plt ~st~ 	1 

C 
	

M.5.Y.O4UR1HY DISSERTATION WORK T1 ML SERIES ANAL YSI S HYZ IO#.0GY 

004$JK. ], 96 
AJ*JK 
AX'*29003*141=S,k 4J/AM 
iUM11*O,J 
SUMS 2+0.0 

R0211K l,e.i2 
A.1K 1K 
$4!411=l UP4l1#0(K, IK)*CG 1AX*Ai1 } 
bUM2ZsSU~2Z+O ~C,1K)*SfN(AX*A'IK) 

2t 
 

CatNT INUE 
At. s fl 
AP(JK)wSU ll/(6,J*A, 1) 
tP(JKle$Ut42Z/C4.O+ AN) 
C JA,Io(AP(J( )*AP(JK) 'SPtJ1 y*aiPtiK1 J/Z.0 

48 
 

CO LTINUE 
PRIM 

49 
 

FORMATUSX:6HAP(J f#1 Xt6HBl~t,. ,)x1AX:5tiC(JKy) 
'RINT30`tIAP(J .) SPtJr ,((JK)mJ(,J ,ejp ) 

30 
 

F0Rj ATC 1Xs F2+J,8,5X915) 
RETURN 
END 
Sth RoUTlNf. US.b. l0, 4,Y,M19 
DIE4EN$1O QWtj31f'~{5c~t l 

C 
	H0 54 VOMURTHY bX 5St,RTAI I(.N W(;RK TIME SERIES ANALYSIS MYGIWL©GY 

KeO 
D01C I* ,1 
t)O106J»i,12 

106 CONY I NUE 
RETURN 
END 



159 
PRAWs"?0. 4 

C C Su 3RQUTIr E PER010 tAP:CCP) 
DIMENSION a(jt,j3),AP(8),BP(8),(($) ,(b) 

C 	H. .V.MURTHY DISSERTATION WORK TD tt. 4 RIES ANALY415 HY':~t DLGGY 
R!A0W1.N 

101 FORMAT(12) 
10 	k Ap c~ .trt~ll~J~:J l~l tc~l~t,tdt 
900 FORMATt3W12*5r 
1012 PUfN&M9i,u,((Q(I:J);J=1b12lo»* ,N) 
1UI0 A4 1 .7 

#?p4b,~K• 1 rig 
AJsJK 
AX*2 * 0*3.1416*A. j/At4 
W~.UA 1,a(1~ lu 	I SUM22x 000 
D021*19V 
U0Z1IkA1.12 
AIt■1K 
bUM11SSUM11.0(Kr I K) *COSF( AX*Alo: 
SUA22%S0 t22+Qtly.I1 )+► 1 F(AXeA1l►i 

21 	COMT UWE 
ANa 
AP(JK)a+ WMI1/t6' t QIAN) 
s PIJK10SUMk2,S6,0*AN) 
CtJ% Iai APIJ .I*AP(JK1+t3PtJ1~]*bP(JK) )/2O 

40 	C~.~411NUE 
PU 49 

49 	FCi~34AT4'~Xo6HA IJK)#14Xtt5HJF~t, Kf o14Xv5HC4JK) 
UtiCH30 o f AP (Jr) * 3p t JK) •C(JX I i K *JKm 1, t ►! 

3G 	FC~MAT(1X,2I.e,5X►I5) 
AV*Ll.0 S VAA*0*0 
UO3 21al.N 

AVwAV+ II,JI 
VARiVArts (l Ot I,J)*'2 ) 

3U2 	CO3T I llUE 
AVsAV/12. 
VAF.(VAR-*12. )*AV*AV)/ U.O 
Cp4U2JKw 1.6 
DP(J11*CIJKI/VAR 

402 CONTINUE 
PU"ICH300IDPIJ1 I,t3Pt  
PUMNCM32 «AV,VAP 

32 	FORMAT (2X r 3HAVs$F1t.3,4tiVAR■ fF2.?*3 ) 
EAD999i((&(ItJ)$J'1x1Z),t*1!~N.I 

999 	FORMATt 19X.F12.53 
UOTO101U' 
STOP 
Etp 



19 

PA0GRA ls;i4 s 5 
TO QuTAi b 	cP.MZNT 

C 	h.S.V.MUkThY STRUCTURAL PJAALY51S OF MRQLOG1C TIME 3tRIES 
G t.4E.4$ I A i VI 50Q i• SCC (1 0. COV i t OO ) ,v1(500)  

R"A 1Jl+,'1I 
1Q 	FUR;4AT(6!3) 

R ,A01Z5fAV1►ST.AQiAV2pSTAQ 
11SAD12'5 sAKl*AKZ,AI 3 sAK4 
REAO U I tAK5#AK69AX?oAr,6 
S~EAU i i v A1c 9, ApUiD,,AK l l vAKLZ 

125 FO6 MAC i4F1 , i) 
C 	$TAND 	GIr AL SERIES $ ` ,. EV. 

102 	f0rt4AS t►5F12.4) 
(Q Q(i 12 133) 'IT 

132 	DQd 3s * i 41 
A mvK 

PTI*AK ~►COS44r+,iw .l416*A+ IIiwo) ^AK4*bi 44s0*3o 4160AiK 12*0) 
GQlci120*83),M 1 

120 	PT3*A1 l,(Q$(6,0*3,L416*AM/ ,0) 'AA,6*SIN46.Q*3,14160AK112,0) 
PT 4*AK 7*CQ5 4 S.&, .3.1418*AK / 12 sO) +At 8+S I N( 0.0*3.141 *AK/ 12.01 
PT$-AK9*(,0,# 1G,,i#3.1416*A(/12,0)+AK1O*SI'410,0*3.1416*AA/12*0? 
(Q31 *AV l+PTj+PT 'P «+PT4+PT5 
Y4r).(Y11 Cw~Fsi)/STMD 

83 	c4 4T1na4s 
RuiCK1U2xYtK)r ,i a t} 
Q084A1 rt l 
Y d () a1 Y (k,#-'AVZ 1'{&xAFB 

84 	O TINc E 
P i C IU2+1Y(K),K*1,fv11 

135 	CALL CO ►C 4 V,P41i K 	it~¢SCCI 
CALL CAP tSCE o Akf;ltAECksAf•3 ,#AR12r ►Riii 
tat*ARC , $ U2*ARC2 
U.AR3X 	£ VOAP 32 
W*AR33 
'61*SCC(Ii S S2*SCC(2$ 

86 	tTv tl 1'+l. 
ts0'104 7+~.l ,72,75) #MXT 

70 	DQ90K*2,N: 

ANl Y(Kl*$I*YUK) 
Air1*5QtRT{ 1.O*~$1* i) 
YL( K)*AN / AN2 

90 	CONTIhu . 
V1UI*'Yt1)/AN2 
607096 

71 	GQ94Kr 3,41 
KK * 

ANl*YtKi-ijl*Y(KK) J2*Y(1X) 
At Z*UA *Ui.+(j2*v24 .0*U1*UZ*$1 
AN2*$C tT41.tfj2 ) 
Y14 , f * kN.G/A(i2 
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91 CONTINUE. 
V1DMY())IAW 
Y1(2)*Yt2)IAN2 
G01098 

72 D08 5 4, C'1 

K3 
AU-Y( K)-U*Y(KK)-iW*' (1KJ- *Y RI) 
ANZ*U*U+V*V+W*W+Z. Q^ (U*V*$ 	.woS2.v*w.S1) 
ANZm$QRT(14 AN2) 
Y1(h)'ANAt42 

85 CONTINUE  
Yit1 Y(])/At 2 
Y1(2)*Y(Z'I'2 
YI(31*Yt9)/AN2 

98 PUNCH1Q2,tY1(K1, l+~l►N1) 
LL*2 
CALL. 5TA1(Y1,LL h l..AVV.5 ) ac;S5) 

N2K+I 

jF(YL(Kf'Y UJI 14r4i2O 
4 6)M*Y1(K) 

Yt4K)•Y1(J) 
YL(J)*SUK 

10 C)NTIt4UE 
PUNCH IO2, 4 l4K), G*1►t~l ) 
GOTO8 

'T5 STOP 
,NO 



PROGRAM. NO.6 
PARAMETERS FOR LN-3 0151,  

C 	H.S.V.MURTtriY STRUCTURAL At 4LY'51 
D14JENSION Y(S0O), UJ(65 ,LJJ(65) 

5 	F )RMAT I 13) 
RZAO1QI2 * (U J( t) ► I2,6a) 

1012 FORMAT (16F5.2 ) 
REAO35 s PMN,PSSTD 

35 	FORMAT («x'13.4) 
READ900.(Y(1 )I1*N1) 

900 FORMAT (662.4) 
AMcNI 
AVV=O.0 
Dr)45;C 162.272 
AVV=AVV+Y IF, 

45 	CONTINUE 
AVV'AVV/91, 
PUNCH35 9 AVV 
ALLvPSTD*P5 (0/12 .O* (P t4M-AVV 1 } 
ALLeAVV-AE.L 
PUNCH35 SALT, 
D01312KO19N1 
Y(K) Y1K)—ALL 

1312 CONTINUE 
..*2 
CAi.L STAT(Y,LL,N1,AVV:STDS,CLS) 
1~O1412KA1:N1 
Y(K.eLa6F (Y(K) I 

1412 C014T INUI 
PuK(H9Ou,(Yt t) ojza,NL) 
CALL STAT (Y,LL, 1 y.AVV9 JTDS.Cb5 ) 
D0441R1,,59 
UJJ 4 I I sAVV+$TDS*f.)Jt 13 

44 	CQ~4T I1 UE 
PU CH35#(UJ(!).tjJJ(d)fi=1i 9) 
STOP 
Et4U 

16 
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162 

PROGRAM. ro4 7 
C 	1-t.5.V.4U T!1Y .5`RU(1uiiAL ANALYSIS ?F HYDROLOGIC TIME Sl,RILS 

K'S T . $T FOR G' cU)t ESS UP Fil 
DIM N51U1-4 Y(5UQ of1t 04JlsYl(500)IY2(5QO) 
READ2 )1, 1,KX,KQ 

101 	FORMAT 14 3 31 
READ 1J34ALL,Pt4 t,PSTD 

101 FORMATt6r•1r.4) 
NIxdNI/2 
DO4K*1,NiL 
I I wK--1 
I1t41I I 
;$YI Kf 
Ylr)l1'(I1) 
Y(It)SC 

4 	CONTINUE 
005ooKv1 *Ail 
YtKI.Y( )—ALL 
Y2(K.)' L0tA,{' (t'4V ) 

a0O 	CO TINU! 
LL2 
CALL STATtY# Lj :1#AVVsSTDSvC56j, 
CAL#. STAMP t'r2►LL f 'I,AVV. TDS,CSS) 
A5 ,UIS T I2. * .14Ib! 
t~q1. 1ZKacl *K 

X*Y2(K ) 
FIRST*fit 
tI■ I. 
i-{F1*1 
C~~•1rW 

6 	NNMsZ*tr 41 
t4F 1 *NI L*ty  

XXAs *I N 

TERt4* T lR0t*A5 
KIRST.F IFST+TEaly 
TER I/ I5i~ I TERM) 
C~r•C 
Irt7ER14-0#000 %61,60.60 

60 NaN+1 
GOTO6 

61 	Flt :im 'tF5T+G#5 
1312 CONTINUE. 

0025K%K1,K« 
Y1 )*Kltb1 

25 	CONTINUE 
PUNCt{1Q3r4Y(K) K*K1►K2k 
PUNCH! 1Q,(KtY2tie,),f`1(K{,Y(K t~K.OK1sKZ1 

110 	FOR:•#A1 (2g I3,5F11 ,4I ) 
STOP 
END 



16) 

DIMENSION TI1fl,ZLTA12i, x 1(t+55) 
t(EAD10,M,NG 

10 	F^JR:4A.T{2110) 
R$At)38,XD 

36 	F:)RMMAT (FIDo2 
Ao2.J** 9+3.0 
AMu2.** 13 
AIR=1, 00/AM 
AAM=A*AM 
AXOxA*X0 

tG2mt1GM/ 
Pt'3,14l5936 
h31*( 
K2c0 

1 t4G1 aNG 1+ 
DD1.U7I'1 iM 
D0106J#1.2 
AAN&AX0'AMR 

C  NANsAAN 
C 	ANAaNAtI 
C 	ZITA(J) AA #—ANA 

AAit 1* AAN*.00 4 
NA`11*AAN1 
ANA1ai AN1 
ANA1wANA1*10v00.0 
DtFoAAN—AVA1 
IDIFuDIF  $AIDIF IDIF 
ZITA(J)=uIF-»AI )jP 
AXONZITA(J)*AAM 

106 C©14TINUC 
IF (K2»-NGM)110,1'.,0,111 

110 11cK2+1 

KZNK1+1 
ZT(K~is3ZITAil) 
ZTIKZI~'Z TAt2) 

C 	7NA~4$+JR14$ I ►TO NCRAAL RAC C 14 tOS. tsY $05 AND MULLER M TH0D 
111 	U1aZITAt I.) 

UZoZITA12t 
ARGNTa2.0*PI*U2 
T(I)*(.2.0*1.OGF(U1))**O.6$►CO4F(ARGt T) 

107 	CIfT INUE 
PJhCH20 r IT(  I t .1,1,M} 

20 	F,JRMAT ( 6F12.6) 
NGM1wNG.OM 
IF 4 Nf?rt1—,NGM)106,109.109 

109 PU~VCH30►AX0 
3U 	FOR14AT t E.16.8 

PU14CH Z i 	t s l~ i I1 t Gt4 
STOP 
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C 	M.S.V.MURTIIY STRUCTURAL At kLYs1S OF HYDROLOGIC TIME SERIES 

DIMENSION Y(55U),SC((1 ),C0V(1OU) ,Y1(550) 
C 	hif$.V.MURThY DISSERTATION wor 	TIME 5 R1$ ANALYSIS IYt ROLOGY 

kADIV I, r41,l;1,K2 ON 
1(11 	F')RMAT (41.3 ) 

RtAD1U3 f (Y(K).Ka1,N1) 
REAQ1 )3 , (Y1 U K) •KmlN1) 

103 FORMAT(6F12.4) 
PUNCH850 

853 	FORMAT( X94ALAGKr15?(+ 7fiSE CO 'Fr7X~5HCOVAR) 
DO1 D *K1 rMv .2 
KAi,K-25 
X;*cr•a 

X`os0 
X3*0.0 
X4* j 
NKoN1.48 
D0281oloNK 
IANI+24 
JA=2$+I+ ;A 
XZa XZ+Y (1A 
X1*X1+YI(JA) 
X2*X2+Y(ZA)*Y(ZA) 
X3sX3+YICJA)*Y1(JA) 
X4uX4+Y(IAI*Yi(JA) 

28  CONTINUE 
ANKaNK 
A3=$OR T ( ANK*X2—XZ'XZ ) 
03* QKT (ANK*X3,.,,1*Xfl 
COV (K) . (ANK *X4-~(Z*Xl ) 
$CttKhCCN(K./CA30B31 
COV(K)*COV(Kf/(A,4K*AftK) 
PVNCH901+K.SCC(K)vCOVCK),$ 4; 

91 	FORMAT(1X.I3,10X,F12,6,F, t .b,1 ) 
10 	CONTINUE 

,sT iP 
ENL) 



165 
PROGRAM. t4O.10 

C 	1114E bERIES MODEL FUR GENERATION OF DATA 
C 	t4.S.V+,MURTHY S1Rt?CTth AL ANALYSIS OF HYDROLOtilC TIME SERIES 

3I4aNSIUNt (100,1j)cAV(13)cST 13),B(13).R(19),CV(13)►~: (13),Ct1) 
DIMENSION CPSL(1Z5O),Y(12S )),RAND(L25O),PCOM(1250) 
DIMENSION bT(1250),AT(L3h t13),SECf10QhCOVl10Q) 

C 	4.S.V.MURTMY L)j SSERTATIO WORK TIME SERIES A IALYSI'S ' YDROLOGY 
R ,AD1O1>Ml►K1,K2,M►N.N1 

101 FORMAT(613) 
L=M1*12 
4 AD1O3r(EPOL(I)sIaj$L3 

103 	FOttMAT t6Fl,Y.6) 

(.ALI. SIATtt PSL#LL,L.:AVV,5TUS►C5S) 
H~AD104*(AT(J),Jft1+12) 
READ1U4, (GS J) . J* 1,12 ) 

It+4 FORMAT(FA)A) 
100 	READ101 s I IT,MIT►MMT,MI I►1HTs VJ 

RCAD1O4 ti ZHi t 2J4tJ,RHONN►AV2„ STPS,AVI 
READ104,AAI # T1,,T2.'r3►TR,T'RR 
REAt)1UdiA2l,A22,R21+AK1►AK2,AK3 
KFFiDla4tAK4*AK5*AK6vA +7iAK8 
P41N1101•I IT•MIT,M1 btMT►IMT,L 
W70VOf#I0)vlTT 

106 DO84K+'1►L 
RANDRK)RZHI+EXPtZMU+EPSL(K)*RHON) 

84 	CONTINUL 
GOT0110 

101 DQ1O9KsIpL. 
tANU ( i ) *ZMU+RHCN*EPSL (K) 

109 	C0 t T I MUE 
110 UOTO(I12*HI)►MIT 
112 DO83Ks1,L 

AKxK 
PT1NAKI*COSt2«04P3c1416*AK112.(..)+AK2*SINI2.0*3.1416*A(/12.0) 
PT2*AK3*CASt4*0w3.1416*AKl12, 0)+AK4*"IN(4#U+3*1416*AK/1260) 
PCOMt K 	V1+PT1+PTZ 
GOTU( L20,8) ►MIt 

120 PT3*AK5*COS(6.O*As1416*AKf12,G)+AK6*SIN(6.0*3.1416*AK112.0) 
PT4eAK7*COS (B.0E,,14116 K11.; .t))+AK8*5I N (8.O*3.141&*AK/ 12.A ) 

9 	PCOM(K) wPCC 4(Kt+PT3+PT4 
83  CONTINUE 
119 PMEAN•~u.0 
114 GOT0(115011bf117),Mt4T 
115 PRINT116 
118 	FORMAT 124HF I R&T ORDER ARKeDt L USED) 

PT*SORT(1.U—AAI+AAL) 
D0119Kc1 ,L 
IF(K-1)10,1:),11 

10  aT(K)mPT*RAND(K) 
GU TO 119 

11 	5TCK)■PT*RAi DtK)+AA1*Sfi(K.1) 
119 	C3NT I 4UE 

G) TO 40 
116 	PRINT 125 
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125 FORMAT( 2443KOD ORDER AR EL USED) 
PT*SQRT (1s0—( A21*A21+A22*A22+2.0*A21*AZ2.R21) ) 
D01.26Ka 3.L 
IrtK-1)2U,2~).21 

20  STIK)*PT*RA'iD(K) 
GOT0126 

21 	IF(K—Z)24s24,25 
24 	ST(K) *A21*ST(K—j)+PT*RAND4 (.) 

GOTO.1Z6 
25 	5TtK)*A21*ST(K 	+A2Z*ST(2)+PT*RAND (K) 
126 CONTINUE 

GOT040 
117 PRINT128 
128 FORMAT (24MTH IRD ORDER AAA )EL USED) 

PT*SQRT (1.0.- (T1*11+T2*T2+ 3*T3+2.0'*T1,12,TR+2.0*T 1*T3* TRR 
141.Q*T2*i3+~ tit) ) 

D•)129K*1 .L 
iF'{K~-1l~Ct~3f)r31 

30 	6T(K)uPT*RANDIK) 
30TU 129 

31 	IF' (K-2) 34,34.35 
34 	ST(K).T1*ST(K-1,+PT*RANDtK) 

GOT0129 
35  IFIK-3)36,36,38 
36 	6TtK)*'t1*5TtK-1lt '2+$TIK~-2)+!~PY*RANt c~.3 

G"I T3 129 
38 	6EIK)*T1*5T(K-1)+T2*$T(K-2)+T3*ST(--3)+PT.RANDiK) 
129 CONTINUE 
40 	(it) TV (91," 2 ) ►MI T 
91 	00130K* 1,L 

ST(K)sAV2+SIPS*$T(K) 
130 CONTINUE 

D0131K* 1,L 
Y(K)=ST(K)+PCOM(K) 

131 CONTINUE 
GOT0191 

92  K*O 
DO132I*101 
00132,1*1,12 
K=K*1 
QI I,J *AT{I+G$4J)*S1(K) 

132 CONTINUE 
CALL D SS(Q,M3.f ► L) 

191 	bOTOl 97,98) • INT 
97  U099K*l,L 

YtK)*EXP(Y(K)) 
99 	CONTINUE 
9$ 	CALL. $SD$(Y,L.Q,fdl ) 

O0$62 I * l tMl 
DO84Z.J* 1,3,2 
IFIQI I►J) )7I.r71* 72 

71 	pBWT7dsl*,1.#QSI,,vt) 
78 	FOR 4AT (1Xs215tF12.4) 

72 	1I,J)Q(1,J) 
802 	C,1N T 1 NU E 

CALL 	STC54o.N,Av,STQ,B,k,c 4 *cs,(i:) 
GALA. STC$(thNi,AV,STD%8,l.CI.C$,CK) 
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CALL DbSS((#M1,Y,L) 
LLa1 
CALL STAT (Y, LL, L, AVV:3 tDS, C :~ ) 
CALL STATCY,LL, 4I, V#STOSsC&S) 
CALL CQRG(Y:L,K...K2+f4 iCC ) 
CALL CQRt~(Y slil, , l %K2 M.$CC 
GOT0108 

1000 ;iTOP 
6NJ 
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PRQGRAM. t 0. S U 
T 1OMAS F 1U 1 t G MODEL—ENO TRAP SP0R 401W4 OI 0R R 1 fAL DATA 

C 	N,t.V.MURThY S fUCTURAL At4ALY41; OP HY ROLO LC TINE SERIES 
~Sf~~~l~~~h~}4~~~s~~lr~k~'i1~~r~~1~~2.3}►~#~,~#rRi1,~++~~d3.31r~t1;~~a~Ktl~1 
DI E) S1Qt EP L11?00) 
R ADl0lrtttt4 

101 FORMATt213) 
READZ02.t (QC j,.i) rJ*tr3Zls Ty3ph,i) 

302 FORMAT 4 E12.43 
PRZN1303 

301 FO kMAT(//2ThR SuLTS FOR ORTG1PAL SERIES.!.!) 
L*MI1Z 
t EAWS i►1 S1 t ) 1 rL 1 

1(i3 	FORMAT t b 2.6 ) 
CALL 	61C!' (0►hrAVcM#.13#R*(VrCSrC 0 

Wo 
A0 902 L*3rS 
00 912 J1,12 
KK*1 
K*1 
JJaJtZ. 

1F(JJ-12)20 , L 2,203 
203 5J*3 

202 	+ ( 	tJJ)*AVCJJ)+U( ,J 	) 	44 ,J - ►'I.,te r+r1" t~J, 	t~►c 1"( .R(J 
1*RtJ)~) EP$L(1J) 

902 CON? iHUE 
DRIP 1303 

303 FORMAT( //4tft4R SULT FOR G ERATL 	 5 i r11 
PRINK' 	f r1l cl r , )rJ1,1, 1t1 	tr 1 
D08u2 io1+rM 
00802 J*1 3.2 
1P4t tI+J)) 71,71,72 

73 	PRLNV$5 q l #j fQ( ~,~J4 
3~ 	FORSAT(2  

72 	QIlr,~i*Q(lf.J) 
802 COtI L NVE 

CALL 	STC (Q,$, AV r 	r ,► r » fil 	r  
CALL 	5TC w (0rfiwAV,BTD,BbRr(V.C$i+ .) 
STOP 
END 
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PRO to l+~t0r12 
THV4A,6 FICR1P.t> MODEL-LOG. TIAN5PORMAT1On OF ORIGINAL DATA 

C 	H.S.V,MURTMY STRUCTURAL ANALYSIS OF HY%ROLOGIC TIM b LRIE5 
~3I.~I~trtSl~Tt~tGit~"L~~r~,~~t►~~'~~~~~Sx~j~l~I+~~tti~~hr~ttl~t~Cttt1~l~G~fl~~+r~~t13t 
t1g 1Sj0J EPSL( GO .A311 ) 
REAM 101,NaM. 

101 FOR'4AT (213 ) 
RFA01a2•F(Q#trJ),J iZ)rRatgN) 

102 FQ MATtb'29.4) 
PRINT301 

301 FORMAT(//21HREStJLUU 01 CrUG4sAL S RUUS/I) 

R~Ad1~3,►a,~.~'~Lt ~ ~.~~i~~.ri.l 
10 FMIM (6F12•6) 

CALL 	'ACS tQ, AV*STD,b,R,CV,Cb, K ) 

00201J*1alz 
ATtJ$*AV(JI 
O(!,J)sQI1pJ)+OO2AT(J)  

201 U(l#J)sAL0GlQ(I*J)) 
CALL 	$TC$ (( ♦r4►AV,STeIR,CV,C ,CK) 
c~(L,1)*AVt1.) 
I.lar+ 
DO ¶r02 l r►l rt*i 
DO 9J2 Js1ri.Z 

K.I 
JJ*J+I 
IJ;1J+1 
I F (JJ-12) 202.202.20 3 

203 JJ*1 
KKa:t+1 

202 	Q( 4vJJ)uAV(JJ)+8(. 	) 4 t +JlwAV(J) J+$T 	«JJ7 '(5Crk t t.-kUI 
1* tJ)) J tP Lt 1J) 

902 COATI UE 
PR14T3Q3 

303 FORMAT(/r40HRE,SULTS PCU G L ATED LOG ABCIT'HM Sft It$f1). 
Pt:U4T 1 ,Rttt xJr.J+rir 	.,I +re 
008)2 1*1aM 
0081)2 J.1,UU 
o l.J).Exa(Qt I,J) 
Q( I*J).Q[ t,J)~»Q O12*ATIJ) 

$02 CONTINUE 
CALL 	5105 ( *MaAV,5T0,B,R,CV#C.5#CK) 
CALL 	SIC (Grt rAVrSTDr k~rR*+ w+rC3* K$ 
STOP 
END 



170 PRUGRAI4.ti ..3 
C 	CJ t1ERAT 10N CI DMA kYTPM 

DIMENSIONC(40,j3) AV 11)#ST t(151ot3(13$,R(131rcv(13),C5(13),CK(131 
DIMENSION EPSLC6403 
READ101,,N914 

101 F0+ $AT (2 2 ) 
READ102 r (tU( I+J),Jul#12),1+ 1711) 

102 FORMAT ( 6F 12.4 ) 
RUi$GH301 

301 FORMAT (/,27HRE' uLr's FOR ARI+ .t4A4 SCAUS / ( 
LOM1 12 
00 01 Z'1 s ~ 
DO 101 JL$1,12 

201 	Q(I ►J)*SCRT(Q(I,J) ) 
CAt.L 	SIGs (Q,f *AV,STD, s, 4,CV,C$ .Gi ) 
READ1U3, IEPSL(I) * I a1,L) 

103 	FORMAT (6 '12rG) 
1i,1)*AV(1) 
Woo 
DO 202 I n1,M 
DO 702 J'1+1? 

r,a I 
JJ.J+1 
IJa IJ+1 

201 JJW1 
KK=KK+1 

202 	 )''(Q(K#J)-AV(J))+ T0(JJ(ft(SURTr(1,—R(J ) 
1'R(J)i('FP.L(xJ) 

PUNCH 303 
303 F0R.MAT (//41RFSULT✓  FOR GE RATt,0 $QUA;'t , ROOT SEP Ir-W 

00802 Im1.M 
DO Q2 J*1,12 
IF(O(X.J)) 71*71,72 

71 	Q(I sJ) sO.0 
72  Q#I,J).c(I+J)*Q(I,J) 
842 CONTINUE 

PUNCH 1C► iL(Q I,, ) J 1«1 ),I 1 P 
CALL 	$TC$ (QvM+AV,STDr;q,R,CV,C$,CKJ 
&TOP 
END 
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PROGRAM* PO. 14 
THVMA, F1ERIN 	04L-IUCOF AU ATI t£ $ L 44.SS PARAM ,T 	ALSO 
H*S.V.MURTHY STRUCTURAL ANALYSIS OF H' t OQCC TLM4 S RE :S 
UIMENSIQNQ(14O*13)*AV(13)o$Tt (13) ►at13)*R(13),CVU3).CS(13)s+CKt13) 
0IM t4$ICgEP3l,( 12JO) .GM 13) 
READ101 wN,M 

)i FORMAT(213) 
READ1~12 r (GA(J), J*1 s12 ) 

)2 	RMAT ( 6F12.4) 
R A?1U2aI 	I►J)>J,1,12)s1*2, ) 
PRINT3O1 

I FOR►)AT i / '27HRESULTS FOR OF C(iNAL SERI .S/f ) 
CALL, 	STCS (Q,N,AV,Slp,P►R,CV ,CSpCK) 

READIO3r(EPSL(X) %l+~1r(,} 
FORMAT (64i2.6)  
4r(1,,1)*AVID 
iJ*0 
0" 932 11,4 
D0 4(J2 J*1,12 
Ws I 
)C* I 
JJ~J+l 
tj*IJ+1 
IFLJJ-12)2p2,2O2,20 

)3 JJ* 1 
K4n K+1 
LL*2.0/GA(J) 
ELL*1.Q+1GA(J)*EPS4(IJ)/6.41-1GA(JX/36.4,1 
L:PSL(IJ)=EL*(ELL,**3) k L 
Q(KK►JJ1rAV(JJ)+b(J 	)*(Q( ...;)AVI.#)l+STp(J.J)+*(bC12i(1.--R(J) 

1#R1J)))*EP$L(IJ) 
CONT Ii3UE 
PRINT303 

)3 FORMAT (//40HRESUI TS FOR GENCRATL) SijUf,RE ROOT 5j5// 
PRIJIT 102,( (OIL ,),Js1si2).11*M1 
D0802 I *1 r!' 
DQ8~12 J*1,12  
IF(QC1sJ)) 71.71,72 
P 1NT35*3r, f+ t1`J) 
FORMAT( 2 I , F12,,4 ) 
Qt i sJ) *OsO 
UII+pJ)*QtI,J) 
CONTINUE 
CALL 	iTCS (Gvt4 AV*S1 )~ ,RTCV.C5tCK) 
CALL 	STCS (Q.NsAV, 1 ).LSsR,CV,CS►CK) 
STOP 
VYp 
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