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Abstract

The von Mises distribution was used to fit the series of annual maximum flood occurrence and in-
terval dates. The Copula functions were used to establish the bivariate joint distribution of annual
maximum flood occurrence dates and the multivariate joint distribution of interval dates and
flood magnitude. The flood coincidence risk of annual maximum flood occurrence date, flood
magnitude and flood process were analyzed based on the data series of Hankou and Hukou hy-
drological stations. The results show that the highest flood coincidence risk of annual maximum
flood occurrence date and 7-day flood process between the middle Yangtze River and Poyang Lake
may reach to 0.058% (on July 16th) and 7.31% respectively during the flood season. The research
can provide scientific basis for Poyang Lake basin on flood prevention planning and ecological-
economic zone construction.
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Table 1. Estimated parameters for von Mises distributions
5= 1. von Mises F S H kTR

S SR Tk u, k, u, k, a a,
W V&£ von Mises 734 427 3.12 2.54 5.49 0.24 0.76
b ] von Mises %) i 1.68 1.57
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Figure 1. Probability fitting graph of annual maximum flood occurrence time
for the Yangtze River and Poyang Lake
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Figure 2. Daily coincidence risk of annual maximum flood occurrence time
for the Yangtze River and Poyang Lake
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Table 2. Encountering flows of identical frequency floods for the Yangtze River and Poyang Lake
= 2. WILFE PRI E K E B A SR E

ity B (6)
(m’s) 0.1 0.2 05 1 2 5 10 20
o 36,000 34,060 31,400 29,320 27,150 24,100 21,610 18,840
WA 80,100 78,400 76,000 74,000 71,700 68,300 65,200 61,460
IRER N 116,100 112,460 107,400 103,320 98,850 92,400 86,800 80,300
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Figure 3. Daily coincidence risk of identical frequency floods for the Yangtze

River and Poyang Lake
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Figure 4. Frequency curve of interval time (Ty) of annual 7-d
flood for the Yangtze River and Poyang Lake
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FRABBL T, ABEPHM S TR R AR AR R 7 d WK, 7R SR BR BT ARV IS AR A I — O
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Figure 5. Joint probability fitting graph of annual maximum 7-d flood vo-
lumes and their corresponding interval occurrence time for the Yangtze
River and Poyang Lake
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Table 3. Coincidence risk of 7-d flood volumes for the Yangtze River and Poyang Lake (x10)
72 3. KITFERRRGH 7 d S E R EISRRE BRI XL R (x107)

auﬁﬁm 1% 2% 5% 10% 20%
0.10% 0.012 0.022 0.052 0.102 0.198
0.20% 0.022 0.042 0.103 0.202 0.394
0.50% 0.053 0.103 0.255 0.503 0.982
1% 0.104 0.205 0.508 1.000 1.960
2% 0.206 0.409 1.010 2.000 3.920
5% 0.510 1.020 2.520 5.000 9.780
10% 1.010 2.020 5.030 9.960 19.500
20% 2.010 4.010 9.980 19.800 38.700
6. &it

AN von Mises 534 B FIR A T NI A 4F S N b /K R A= i 8] 5 (a1 B 7], W Copula B #5373l
PRI LT S 380 10 9 i i R /K R A I ) B 4 e K it 7K A e i) () B st 10 ) 45 B R R BB 5 20 AT, 0 Wi
FUH BH AT A B KB K R AR TA) L 2 S PR IR a8 XU . BB LS5 1 T -

1) von Mises 7347 S FeV -G 1 2 Re AU DL A 5 Rk 7K R AR B T) R A2 P 8] B BT 1]

2) FSBHIIANKI LA SR HKTE 7 H 16 HIEE M AT REMERK, 2908 0.058%. 6 H K% 8 Al
TR RHK R AEEIB I — e, JUHREEA 7 Afy, AR RS ATE 0.02%LA .

3) HEBHMAANKIL AR 7 d KRR A B I MEZR R 7.31% . AR BRI S THRIT L/ K 7 d
BOKEIMER R 4.30%, KL T-HEFHMIMES Ny 3.82%.
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