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Spatio-temporal characteristics analysis of landfall tropical cyclones over
China based on tracks clustering analysis

MA Chao, LIU Qing-qing, XU Hong-shi
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072 China)

Abstract: Based on the best-track data set at 6-hourly sampling frequency over the period 1972—2013 available
from China Meteorological Administration, classifications of the landfall TC tracks in the Northwestern Pacific
are proposed by K-means cluster algorithm according to the wind speed and geographic location. Then, these
clusters are statistically analyzed in terms of the spatial-temporal evolution features, including genesis location,
trajectory shape, seasonality, frequency and intensity in each cluster and all. The results show that the landfall TC
tracks are classified as five clusters, including straight-moving track types (A, B and D) and recurving track types
(C and E). Cluster A and cluster D mainly land South China; Cluster B and cluster C are given priority to East
China; Cluster E principally tends to East China and the north of South China. The annual average frequency of
all landfall TCs has an increasing trend while the average intensity has a tendency of weakening. The closer 150°
E the genesis locations are, the greater relatively the average intensity is. The landing intensity stage is mainly
STS and TY with a proportion of 65.8%.The STY and Super TY only account for 13.1%, which primarily focus
on cluster B, cluster D and cluster E.

Key words: landfall tropical cyclone; K-means cluster algorithm; classification of tracks; spatio-temporal chara-
cteristics



