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Estimation of extreme wind speed over the sea using
Poisson-Gumbel distribution

JIANG Chenglin
(Guangdong Climate Center, Guangzhou 510080, China)

Abstract Based on CMA-STI data set published by China Meteorological Administration, Poisson-
Gumbel distribution was used to estimate the extreme wind speed at sea, and the data of shangchuandao
meteorological station for more than 60 years were verified by probability evaluation. Results show that
Poisson-Gumbel distribution can be used to obtain a more conservative value of extreme wind speed at
sea. For the estimation of return period wind speed in a small area on the sea, a 50 km radius area can
get a more reasonable estimation result. When the evaluation area is large, it is necessary to consider
expanding the evaluation radius appropriately.
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Fig.1 The number of tropical cyclones in the 100 km radius of Shangchuandao meteorological station
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Table 1  Fitting test of typhoon frequency

: (fi-nP)?
WH/ K Ji P, T
0 18 0.2425 0.035 4
1 22 0.343 6 0.2349
2 20 0.243 4 0.428 6
3 9 0.1149 0. 086 6
4 2 0.040 7 0.274 0
5 1 0.0115 0.040 1
N on - fi = 120 2=1.099 5
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Table 2 Goodness of fit test of typhoon wind speed series

(T‘:EZ) Gk ;Z P,(x) P(x) P(x)-P(x)

<13.9 16 16 0.1553 0.1610 0.005 7
14.0~15.9 14 30 0.2913  0.2249 0. 066 4
16.0~17.9 0 30 0.2913  0.2954 0.004 2
18.0~19.9 1 31 0.3010 0.3693 0.068 3
20.0~21.9 12 43 0.4175 0.4431 0.0256
22.0~23.9 1 44 0.4272  0.5142 0.087 0
24.0~25.9 17 61 0.5922  0.5807 0.0115
26.0~27.9 0 61 0.5922  0.6414 0.049 2
28.0~29.9 1 62 0.6019  0.6957 0.093 7
30.0~31.9 11 73 0.708 7  0.743 4 0.034 7
32.0~33.9 1 74 0.7184  0.784 9 0. 066 4
34.0~35.9 16 90 0.8738  0.8204 0.053 4
36.0~37.9 0 90 0.8738  0.8507 0.023 1
38.0~39.9 0 90 0.8738 0.8762 0.002 4
40.0~41.9 7 97 0.9417 0.8976 0.044 1
42.0~43.9 2 99 0.9612 0.9155 0.0456
44.0~45.9 1 100 0.9709  0.9304 0.040 4
46.0~47.9 0 100 0.9709  0.942 8 0.028 1
48.0~49.9 1 101 0.9806 0.9530 0.027 6
50.0~51.9 1 102 0.9903  0.961 4 0.028 9
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Table 3 Calculation results of wind speed in return period of

100 km radius assessment area
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Fig.2 Annual maximum 10 min average wind speed of Shangchuandao meteorological station
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Fig.3 Fitting diagram of annual maximum wind speed frequency curve of Shangchuandao meteorological station
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Table 4 Wind speed calculation results of 50 years return period in 40-100 km radius assessment area

BT 10 m =

BT 10 m =

EJIE 10 m S

s HAR 2 min PHEME/ (m-s™") 10 min FERGEH/ (m-s™) B B 10 min “F-H M3/ (mes™")
40 25 39.9 36.7 0. 129 18. 096
50 38 47.8 44.0 0.115 19. 685
60 51 51.2 47.1 0.111 19. 409
70 65 51.6 47.4 0.119 19. 823 41.2
80 80 54.5 50. 1 0.117 20.312
90 95 55.5 51.0 0.119 20.329
100 102 56.0 51.5 0.119 20.325
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