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Table 3B-5 (1)

167E--1980

STATICA

STATICA

{

——> X

1}

2)

3)

%)

/X

~—> X

1)

2)

31

4)

> 3

="

> o

R
f

]

/%

Pt CCRRELATICN CCEFICIENT
RFGRESSICA

Correlation Matrix of Rainfall

Daily

{11}

1.00C
t.00C
c.0

C.371
«28¢
12.18¢C

0.479
C.4G1
12.451

C.15C
C.134
11.3¢1

( 2)

C.317
0.368
12.621

1.4040
1.4G0
.0

C.348
C.390
14.870

C.257
C.255
124504

: CCRRELATICN CCEFICIFNT

REGRESSICAN LINE @ y=A®Xsg

5 day average

{ 1)

1.00¢
1.00¢
0.¢C

C.e37
.59]
9.C5¢C

0.70¢
C.b61%
5. 706

0.435
0.3877
8.421

{IhE

{21

C.637
f.713

i-gno
1.000
0.0

C.544
C.574
1.818

C.521
C.49¢9
70(}11

Y=A+ x4l
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(1) HMAWBI
(2) THARRAWADDY
{3) TAIKKYT

(4) KYAUPYINTHA

{ 3}

0.479
C.467
$5.G18

c.388
€.38617
11.418

1.00¢G
1.90CcC
¢c.a

C.706&
€.733
2.883

0.544
£.51%
5.482

[.000
1.1700
0.0

0-500
Oo,'l?_‘)-
7.363

{ 4)

0.150
C.187
1£.54¢8

C.267
D.3247
12.9%5¢

C.183
C.240
17.080

1.CocC
1.000
G.C

0.43%
C.499
6.564

0.221
0.%43
5.590

C-500
0.587
1.3228

1.000
1.000
0.C
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(2)
1678--1G80
10 day average
STATIGON —-—=> ¥ { 1) {( 2) i 3 { 4)
F 1.000 C.lis 0.807 0.€26
{ 1y A 1.CCC C.627 C.744 D.E66¢&
i 6.0 5. 340 2.55¢ 2,938
F J.0LS 1.000 .61 C.£549
( 2y A C.1712 1.020 C.652 C.714
B 1.141 c.0 3.01¢8 2.006
R d.paQ17 C.etd 1.0C0 C.t92
{ 3} A C.874 C.et70 1.0C0 C.Bl4
B 2.142 £.202 0.0 2,828
& 0.£2°C C.654 C.tG2 1.00C
( 4) A N.56¢ .56 0.5€7 1.070
6 5.14¢ C.fl 4 4.258 C.C
Y / ¥
2 3 CCPrLLATICN CTEFTICIEANT
REGRESSIUN LINF : Y=A%X+413
Monthiy totatl
STATICN ———> % { 1) { 2} ( 33 { 4)
R 1.00¢C C.B818 0.893 C.826
( 1) A 1.Cc0¢C C.72C c.81¢C 0.797
B U.GC 119.101 44,104 £1.250
R 0.B18 1.000 0.812 C.824
{ 21 A g0.s62s 1.000 0.874 t.882
B £.30¢ g.0 —-S.606 25.797
(3 C.£E62 c.812 1.000 C.B884
( 31 & g.ses Q.755% 1.000 0.564
P 2G.LE17 147.4599 0.0 54.288
R C.BP2¢ 0.B24% 0.884 1.000
{ 4) A J. 85¢ c.771 C.812 1.C00C
B L4, 264 101.042 26.8C8 0.C
Y

/X
R ¢ CORRELATICN CCEFICIENT
RLG

CGRESSICN LINF = Y=A%X+B
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(3)
1€54~-1G¢E0
Daily
STATICN —=—> X { 1) { 2) { 3]}
& 1.4C0 0.255 C.35¢
{ L} & 1.000 0.2t6 C.347
b .G 17,132 12.59¢8
K 0.255 1.000 Q.25¢%
Lt 2) A L.227 1.000 C.230
[ 12.6174 g.0 12.812
R T.35¢ C.259 1.00¢
( 3} A C.37¢C C.291 1.00C
E 14.514 1£.536 C.0
Y / X
R 2 CCPRELATICN CCEFICIFNT
FEGRESSICA LINE 3 Y=A%X+R
5 day average
STAYICKN —~=> ¥ { 1} { 21 { 3}
# 1.000 C.554 - 0.641
( 1} «a 1.0GC C.644 C.e01
B 0.0 t.1le H5.260
£ 0.554 1.000 0.54¢
{2y » Cad 77 1.00¢ C.424
f 5.1812 0.0 5.591
F .43 0.54¢ 1.004¢
€31 a4 C.tre C.(BC 1.000
B 4.55¢ €.650 0.0
Y / X

ko2 CORRELATICA CCEFICTENT
RECRESSICA {InE Y=AxX+f
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(4)
1654--1980
10 day average
STATICN ===> ¥ (1) [ 2l { 3]
N 1.CuC C.&5n C.730°
i 1) a 1.06¢ €.755 C.£72
b G.Q 4,5GR 2.BEO
£ 0. 848 1.G00 0.£32
(2} & C.55¢ 1.300 0.48¢
[‘ 34752 0-0 4-"18
R c.72¢C C.t32 1.0CC
( 3) A o773 C.B23 1.0CQ
B 3.C%4 4.614 .0
Y / X
L 2 CCRKELATICN CCEFICTENT
FECRESSIGN LINE @ Y=A2X+B
Monthly total
STATICN ——=> X { ) [ 2] { 3
k 1.00¢ 0.047 0.883
(1) & 1.00C £.938 €.805
B 0.0 L£4.663 57.218
F 0. 847 1.200 C.216
( 2) A 0.7¢e 1.000 0.67
B 27.71¢ 0.0 5C.353
K 0.p832 C.B819 1.00C
{ 3}y & 0.9¢&5 1.006 1.700
B 1e.61°% £2.L57 c.0

/X
R : CCRRFLATICN CCEFICIFENT
FEGRESSION LINE @ Y=AZX+R
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Runoff Analysis by the Multiple Regression Method

This method is applied to analyze the rainfall-runoff, in plac-
1ng the catchment area as black box, by solving the response function
of input-output by multiple regression analysis. Ilercin, the method
developed by Shiraishi, Onishi and [to of the Agricultural Engincer-
ing Research Station, Ministry of Agriculture, Forestry and Fisherics,
Japan, was applicd, although there is a variety of approaches avail-
able.

The method used herecin is to explain the runoff by linear part
of the rainfall and the non-linear second order terms on the part
that cannot be given by the linear expression, and no higher terms
than the third order shall be out of consideration. In particular,
the runoff will be given in a statistical unit hydrograph when only

the linear part is owtained.

1. Theory of Runoff Analysis by Multiple Regression Method

When the observation values of runoff (Q) and rainfall (R) are
available, the runoff {Q) in general can be given as function of

the rainfall (R).

Qi = f(Ri,, Riz, Riz, ----- Rin) =------=m-mm-- (1)

Where, Ri,
Ria

Rij

Rainfall on the day when runoff takes place

Rainfall one day before runoff takes place

Rainfall two days before runoff tales place

If runoff can be given as the first order combination of rain-

fall, the equation (1) can be expressed as follows;
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Qi = Bo + BRi, + BoRip + ~---- fn Rin + i --- {2)

Where, Bo, By ~--- Bn = Unknown parameters

£1 = The residues that cannot be expressed by Ri, -- Rin
The multiple regression analysis 1s to obtain the best available
universal estimates of these knownen parameters, fo, B; --- fn, hy

the method of the least squares.

In order to obtain the be, b, --- bn as the estimates of R,,
81 --- Bn, the quadratic sum of the residues,
E=Z1{Qi - (be + byRiy + ----- buRin) }? ---o- {3)

shall be minimized. In other words, the following eguation can be

obtained.
dE . .
3o, £4Qr « (bo + byRip + —wmew bnRin)} = 0 n
;5 = - 2iRi; {Q1 - (bo + byR1y + --- bnRin)} = 0 | -- (4)
£ = - 2Rin {Qi - (bo + byRi; + --- bnRin)} = 0—J
b,

These equations shall be arranged to obtain a First order
simultaneous equation, so-called normal equation, with by, by, --

bn as unknowns.

nbe + (IR11)by + (ER1,)by 4 -vmee- + (ZRin)bn = ZQij

{ERiIbo + {ZRi,%)h «+ (ZR1; Ris)hy + - 4 (ERiy Rin)bn

i

IR Ql (5}

(IRiz)ba + (IR14RiZ)Dy + (SR15%)hy + - 4 (LR1; Rin)hn = IRi, Qi-
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{IRin)bo + (IRiRin)b; + (ERiaRin)b, + -- + (ZRin*}bn = IRin Qi

The second order term expressing the non-linear runoff shall be
given by the following second order regression model so as to ex-
press the residue (e) between observation values and the linear esti-

nated discharges.

el = Qi - EQi
i+n i+n
=ao+ ) ) ajk Ry Rk + i —comemonooo- (6)
=i k=j

In the same manner that was applied te the case of the linear
part of runoff, the quadratic sum of the residues shall be minimized
to determine «,, ®1). When the best available universal estimates
are taken as @, and aij, the quadratic sum of the residues which can

be expressed by

i+n i+n
L= Z{ei - (a0 + ] 7 Gik Rj Rk)32 —ommeeee (7)
j=i k=)
requires to cstablish the following equation for minimizing the

value of the equation (7).

3E . i+n 1+n )
o= " 228 - (a, 4 ) 7 Gk Rj Rt =0 -
=i k)
(8)
SE i+n i+n ;
5 = -2fRe Rm {€i - (a0 + | }  Qijk Rji RM)} = o~
Uem j=i k=j

The above is a8 simultaneous equation with a, and Qjk as

unknowns, and this is arranged to give the following equations.
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i+n  i+n
nae + } IE F 0jx Rj Rk = zei
=i k&)
i+n i+n
(ERe Rm)ao + %{Re Rm J 5 Qjk Rj Rk} = £ Re Ru e;

J
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Table 3B-13
CALCULLATICN CF SUCCESSIVE RAINFALL AT KYALPYINTHA

YEAR
1954
DATE
1855
DATE
1956
DATE
1957
DATE
1968
DATE
1959
DATE
1560
DATF
1961
DAYE
1962
DATE
1963
DATE
1964
DATE
1965
DATE
1966
DATE
1967
DATE
1968
DATE
1969
DATE
1970
DATE
1971
DATE
1972
DATE
1973
DATE
1974
DATE
1975
DATE
1976
DATE
1877
DATE
1978
DATE
1979
DATE
1980
DATE

ANANUAL
DAILY MAX
113.74

221
S4.41
179
83.18
200
116.10
151
100.37
243
64.72
248
112.17
289
147.91
166
133.64
146
83.66
194
123.03
283
100.57
151
67.16
199
8l.84
245
114.56
21¢&
83.29
151
78.86
162
T4.14
146
81.60
216
236.92
169
119.52
162
193.66
128
179.2S
164
109.93
218
86.40
172
105.00
193
156

2-CAY
137.77
220
116.80
194
134.54
200
159.18
182
132.75
242
96.30
248
120.83
289
170.92
166
169.33
145
163.12
193
142.99
283
127.22
150
105.8%
217
118.66
244
133.60
165
129.80
151
137.07
191
133.41
202
113.66
21¢
286.04
. 169
132.47
1€2
246.19
127
232.59
163
135.45
217
163.40
171
142.5C
193
110.50
195

3-DaAy
159.86
219
129.12
194
168.37
199
204.52
182
163.10
242
136.53
248
137.56
214
176.63
165
18%9.91
144
199,66
153
161.19
128
158.71
232
132.36
210
153.53
128
171.37
214
151.€5
150
205.61
190
193,12
201
i45.82
194%
330.34
L&68
142.43
160
248.25
127
282.01
163
150.17
216
206. 80
110
156.40
176
136.50
194-
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6—-DAY
257.49

221
168.T4 .

179
229.04

149
274.68

179
210495

239
186.28

270
214.64

182
211.95

186
225.32

204
255.712 !

193 |
166.98

128
215.59

162
230.34

207
264.52

215
244.37

212
203.53

147
254.43

190
236.96

199
17346

193
357.31

168
244.79

238
253 .40

127
309.15

160
208.08

213
280.00

170
266.00

189
196230

233 |
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