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Typhoon intensity statistical prediction method oriented to engineering application

WEN Yuangiao' >, CAI Yongging' >, GENG Xiaogiao' ’
(1. School of Navigation, Wuhan University of Technology, Wuhan 430063, China;
2. Hubei Inland Shipping Technology Key Laboratory, Wuhan 430063, China)

Abstract; In order to predict the annual variation of the typhoon intensity, a prediction method based on the grey-
mean generating function model is proposed. Selecting the maximum wind velocity as the index of typhoon intensity,
the prediction models for typhoons arriving or not arriving at coasts are established using data from a Northwest
Pacific Ocean typhoon published by the China Meteorological Administration. A five-year prediction was made, and
a comparison was made between the predicted results and the observed ones. The results show that the grey-mean
generating function model has high accuracy for the prediction of the typhoon intensity. The maximum absolute error
of the predicted annual average value is 4. 4 m/s, lower than the average absolute error of forecast results regarding
the intensity of 25 typhoons in 2012 obtained from the numerical model. The maximum absolute error of the
predicted annual extreme value is 11. 1 m/s, lower than the absolute error of the predicted value obtained from the

Shanghai typhoon model.

Key words: engineering application; grey-mean generating function model ; typhoon intensity prediction ; maximum

wind speed; continuous time series prediction; Northwest Pacific Ocean
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Fig. 1 Simulated and observed annual average values of minimum pressure in
typhoon center in Northwest Pacific Ocean during period from 1949 to 2008
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Fig. 2 Simulated and observed annual extreme values of minimum pressure in
typhoon center in Northwest Pacific Ocean during period from 1949 to 2008
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Fig. 3 Residual analysis diagrams of typhoon intensity
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Table 2 Predicted and observed intensity of typhoons not arriving at coasts

BRI RRSE S INVIRE B RAVE TR A
A A H{H/hPa RSB/ (m - s7h) B/ hPa AR AE/ (m - s7")

WOE  WIE T pURITIES P ORS e RN WONE OWIE AR
2009 956. 4 949. 6 49.0 51.8 2.8 914.3 903.0 69.3 73.5 4.2
2010 967.0 960. 0 38.4 41.3 2.9 931.0 940.0 63.5 60. 6 2.9
2011 959. 6 960. 7 41.3 41.0 0.3 910. 1 910.0 71.1 71. 1 0
2012 961.7 959.5 40.6 41.3 0.7 929.7 910.0 64.0 71.1 7.1
2013 966. 7 961.3 38.6 40. 8 2.2 922.8 890. 0 66. 6 77.7 11.1
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Table 3 Predicted and observed intensity of typhoons arriving at coasts

£ RO AR SR N AR AR SR Nt
AEG T/ hPa EFR/ (m - s7) AERLAE/hPa ERRA/ (m - s7)

W W W W xR W BN W 4R
2009 962. 8 971.2 40.2 36.7 3.5 947.5 950.0 52.7 51.7 1.0
2010 972.3 961.7 36.2 40. 6 4.4 925.7 895.0 65.5 76. 1 10.6
2011 964. 2 964. 4 39.6 39.5 0.1 925.8 925.0 65.4 65.7 0.3
2012 969. 6 962. 6 37.4 40.3 2.9 930.7 945.0 63.6 53.7 9.9
2013 965.0 956.2 39.3 43.4 4.1 928.3 915.0 64.5 69. 4 4.9
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