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Estimation on the Frequency of Typhoon Wind Speed over China Based
on Historical Wind Observations from Weather Stations

CAO Shijia'*, HOU Jingwei'”, FANG Weihua'* and LIN Wei'"
(1. Academy of Disaster Reduction and Emergency Management, Faculty of Geographical Science,
the Beijing Normal University, Beijing 100875, China; 2. State Key Laboratory of Environmental Change and
Natural Disaster of Ministry of Education, Faculty of Geographical Science,
Beijing Normal University, Beijing 100875, China)

Abstract: China has been suffering great loss from typhoon wind damage over the past few decades, and ty-
phoon wind hazard assessment plays an essential role in typhoon risk management. Based on historical ground wind
observation data and the CMA-STI best track dataset, historical wind speeds induced by typhoon at each weather
station of China are obtained. Kriging, Inverse Distance Weighted, Natural Neighbor and Nearest Neighbor meth-
ods were compared according to cross validation results of typhoon wind interpolation. By using maximum likelihood
method, the optimal distribution model was selected from Gumbel distribution, Frechet distribution and Weibull
distribution for each station, whose annual maximum historical typhoon wind speed was extracted, then the spatial
distribution of maximum typhoon wind speeds of expected value and 90% confidence intervals at typical return peri-
ods were derived with the application of the optimal spatial interpolation method. The findings indicate that: the
maximum typhoon wind speed and corresponding uncertainty decreases from the southeast to the northwest gradually
at a certain return period, the southeast coastal region seems to be the most affected area.

Key words: typhoon wind speed; extreme value distribution; risk assessment; uncertainty quantification

spatial interpolation



