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Tab.1 Fitting test of the number of typhoon storm surge

events
P— S Posison 43 i 2
UHLS; HEZ P,
0 5 0.082 1 0.896 667
1 8 0.205 2 0.005 271
2 11 0.256 5 0.053 372
3 10 0.213 8 0.245 171
4 5 0.133 6 0.022 144
5 1 0.066 8 1.046 251
it 40 — 2.268 877
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Tab.2 Comparison of surge return values between different distribution (unit: cm)

I /a 2 5 20 50 100 500 1 000
A% E Gumbel 434 79.8 113.6 135.9 157.4 185.1 205.9 254.0 274.7
Poisson-Gumbel 73 1fi 90.1 117.2 134.0 149.9 170.2 185.4 220.5 235.6
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Tab.3 Comparison of surge return values of Poisson-Gumbel distributions fitting samples with different threshold (unit: cm)

EIH/a
5 {ff/cm

2 5 10 20 50 100 500 1 000
50 90.1 117.2 134.0 149.9 170.2 185.4 220.5 235.6
60 93.1 120.5 137.2 152.8 172.9 187.9 222.4 237.2
65 97.8 125.1 141.8 157.5 177.6 192.5 227.0 241.8
70 102.3 129.6 146.3 162.0 182.0 197.0 231.5 246.3
75 98.0 127.0 144.0 159.9 180.2 195.2 230.0 244.9

R4 EEDR20 aBAREIRENHAGKEL B (BEA:cm)

Tab.4 Comparison of surge return values between different distribution of consecutive 20 a subsection data (unit: cm)

T/ a
LS A4y F i 22

2 5 10 20 50 100 500 1 000
A% AE Gumbel 434 1980—1999 4f- 70.2 103.2 125.0 145.9 173.0 193.3 240.3 260.4
2000—2019 4% 90.3 126.9 151.0 174.2 204.3 226.8 278.8 301.1

i 2 20.1 23.7 26 28.3 31.3 335 38.5 40.7
Poisson-Gumbel /3 ffi 1980—1999 4= 95.1 115.4 127.8 139.4 154.3 165.3 190.9 201.9
2000—2019 4 98.3 132.8 153.1 171.9 196 213.9 255.2 273

(E= 3.2 17.4 25.3 325 41.7 48.6 64.3 71.1
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Tab.5 Comparison of surge return values between different distribution of random 20 a subsection data (unit: cm)

HHE I /a
e AR 0 22

2 5 10 20 50 100 500 1000
AR Gumbel 534 1995—2014 4F 84.5 121.7 146.3 170.0 200.5 2234 276.4 299.1
2000—20194F 90.3 126.9 151.0 174.2 204.3 226.8 278.8 301.1

i 22 5.8 52 4.7 4.2 3.8 3.4 2.4 2
Poisson-Gumbel 731 1995—20144F 93.1 124.7 144.3 162.9 186.6 204.4 2453 262.9
2000—20194F 98.3 128.9 148.1 166.3 189.7 207.1 247.4 264.7

2 52 4.2 3.8 3.4 3.1 2.7 2.1 1.8
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Tab.6 Return values of typhoon storm surge in several typical stations (unit: cm)

) /a Sl HERUE ESUA =i il I 35z 75

50 2372 185.8 2326 180.2 1777 230.8 240.9

100 2638 203.2 253.8 195.2 193.1 254.0 266.1
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Application study of compound extreme value distribution in calculating the
return period of typhoon storm surge

FU Xiang, LIANG Sendong, LI Tao, WU Shaohua
(National Marine Environmental Forecasting Center, Beijing 100081, China)

Abstract: Taking Sansha station as an example, this paper studies the application effect of Poisson-Gumbel
compound extreme value distribution in calculating the return period of typhoon storm surge, which considers the
conditions of small samples or irregular extreme value samples and introduces the discrete distribution describing
the occurrence of random events. The results show that the calculation results of compound extreme value
distribution is relatively sensitive to samples, and the low frequency value of the compound distribution of the
sample data with small standard deviation is significantly lower. For the short time series observation data with a
certain degree of dispersion, the calculation result of the compound distribution is stable, and the estimation of the
low-frequency value is also more accurate. For longer time series data, the high frequency occurrence value is
more accurate if the threshold value is a lower, and the low frequency occurrence value is more accurate if the
threshold value is a higher.

Key words:compound extreme value distribution; return period; typhoon storm surge; threshold



