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Tablel The occurrence frequency of the maximum .
flood peaks at the Panzhihua and Tongzilin stations (P-
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%, T Table3 The test results of the distribution fitting of the maximum
E 20000 10000 £ annual flood peaks at the Panzhihua and Tongzilin stations
15000 15000
P- Gamma GEV LONG P- Gamma GEV  LONG
10000 20000 K-S 0.055 0.058 0.055 0.052 0.071 0.084 0.078 0.104
OLS 0.024 0.023 0.022 0.022 0.031 0.042 0.033 0.050
5000 25000
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Fig.2 The maximum peak discharge at the flood coincidence

between the Panzhihua and Tongzilin stations during 1965-2014

2
Table2 The frequency and probability of the flood process

coincidence of Jinshajiang and Yalongjiang

3d 7d 15d
1% 1% 1%
1965~
15 30 18 36 26 52 2014
3.2
Copula ,
(P- ) , (EXP) .

, Kendall ,
~ Copula
o Clayton ,Frank .Gumbel  Gaussian
Copula, (OLS) . (MSE)
AlC
Copula , 4, ,
Copula K-S , OLS MSE  AIC
,Clayton Copula
, Clayton Copula o

~ Copula



32 38

4 o XY

Copula P(X>x,Y>y)=1-u—v+C(u,v)

Table4 The test results of the two—dimensional Copula joint
AN 5 C(LL’U) o
distributions of the maximum annual flood peaks at the

Panzhihua and Tongzilin stations

o X>x ,Y>y

Clayton Frank Gumbel Gaussian Pl Ysy  Xox - P( YV>y,X>x ) _ I-u—v+Clu,v )
K-S 0.121 0.122 0.122 0.121 P(X>x) 1-u
OLS 0.048 0.053 0.052 0.050 ~
MSE 0.00229 0.00284 0.00272 0.00246 s s 5. 6 3.
AIC -302 -291 -293 -298 4,
5

Table5 The co—occurrence probabilities of the various—magnitude floods at the Panzhihua and Tongzilin stations

/ o) 1000 200 100 50 20 10 /
23600 19900 18300 16700 14400 12700 /m?es™

1000 18000 0.0004 0.0020 0.0040 0.0079 0.0189 0.0349

200 15400 0.0020 0.0101 0.0199 0.0393 0.0939 0.1739

100 14200 0.0040 0.0199 0.0396 0.0780 0.1865 0.3459

50 13000 0.0079 0.0393 0.0780 0.1538 0.3682 0.6844 1
20 11400 0.0189 0.0939 0.1865 0.3682 0.8851 1.6559

10 10100 0.0349 0.1739 0.3459 0.6844 1.6559 3.1299

6

Table6 The coincidence condition probabilities of the various—magnitude floods at the Panzhihua and Tongzilin stations

/ P 1000 200 100 50 20 10 /
23600 19900 18300 16700 14400 12700 s
1000 18000 0.41 2.02 4.01 7.90 18.87 34.92
200 15400 0.40 2.01 3.99 7.86 18.77 34.77
100 14200 0.40 1.99 3.96 7.80 18.65 34.59
50 13000 0.40 1.96 3.90 7.69 18.41 34.22 1%
20 11400 0.38 1.88 3.73 7.36 17.70 33.12
10 10100 0.35 1.74 3.46 6.84 16.56 3130
5 1 000,200,100, 6 1000200,
50.20.10 100.50.,20.,10 o
) , 1000 , 1000
o 0.41%, 100
1 000 0.0004% , 4.01%, 10 34.92%,
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Flood Coincidence Probability Analysis for Jinshajiang River and Yalongjiang River
ZHANG Xintian, SHAO Jun, BING Jianping, DENG Pengxin

(Bureau of Hydrology , Changjiang W ater Resources Commission , Wuhan 430010, China)

Abstract: Due to the simularity of the circulation situation, weather impact system and water vaportransportation lead to the synchronism of the
rainstorm processes in the river basins of Jinshajiang and Yalongjiang , and the combination of runoff yield and flow concentration in spatia—tempo
ral movement, it is easy to form great flood in the mainstream and tributaries at the same time. The hydrological data of the Panzhihua and
Tongzilin stations from 1965 to 2014 were used to analyze the flood compositions and coincidence probabilities between the rivers of Jinshajiang
and Yalongjiang. The results indicate that the great floods generally occur in the upper and middle reaches of Jinshajiang River and Yalongjiang
River from June to October, especially from July to September, during which the occurrence frequency of the maximum annual flood peak
discharge is over 95% . The floods are characterized of flat fluctuation,long duration and large water volume in the middle reaches of the
Jinshajiang River and the lower reaches of the Yalongjiang River. The floods can last about 15d, and flood peak coincidence probability is about
50%. The probabilities of 3d, 7d and 15d flood process coincidence are respectively 30% , 36% and 52%. Based on the results of peak flood two—
dimensional Copula joint distributions between the Panzhihua and Tongzilin station, great floods generally occur between the Jinshajiang River
and Yalongjiang River.However, the probability of great floods in both two rivers is not high at the same time. If it happens a great flood in the
Jinshajiang River, there would be a higher probability for a large flood in the Yalong River.

Key words: flood coincidence ; Copula function ; Jinshajiang River; Yalongjiang River



