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The spatio-temporal characteristics of tropical cyclone precipitation
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Abstract: The spatiotemporal distribution and variation of tropical cyclone precipitation have signifi-
cant impacts on disaster-affected areas. However, studies on short duration tropical cyclone precipita-
tion and its spatiotemporal distribution characteristics are lacking. Therefore, this study uses a precipi-
tation product data with high spatial and temporal resolution, based on Gini index, Space Gini index
and linear regression method, to study the spatial and temporal distribution characteristics and trends of
tropical cyclone precipitation. The results show that: 1) the average annual impact frequency and annu-
al precipitation of tropical cyclones decrease from southeast to northwest. The trend of influence fre-
quency decreases significantly in most southeast regions of China, and the trend of annual precipitation
shows obvious spatial differences. 2) Precipitation duration of tropical cyclones shows a decreasing
trend, resulting in an increase in precipitation intensity and concentration, which indicates that tropical
cyclone precipitation was more concentrated in time while its intensity is enhanced. 3) The analysis re-

sults of four tropical cyclones show that, within 200 km of the central path is the main precipitation ar-
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ea, which is uniform in temporal distribution. In the range of 800 km, precipitation is more concentrat-

ed in time with the increasing distance.

Key words: tropical cyclone precipitation; precipitation concentration; Gini index; spatiotemporal

characteristics
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Fig. 1 Schematic diagram of space Gini index calculation

(Take tropical cyclone Abby in 1986 as an example)
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from 1979 to 2018
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Fig. 3  Spatial distribution of annual tropical cyclone impact frequency and trend

(The black points represent the pixels that pass the significance test at the 1% significance level)
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Fig. 4 Spatial distribution of annual tropical cyclone impact frequency and trend

(The influence radius is 900 km and the black points represent the pixels that pass the significance test at the 1% significance level)
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Fig. 5 Spatial distribution of annual precipitation and trend of tropical cyclones

The black points represent the pixels that pass the significance test at the 1% significance level
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Fig. 6 Spatial distribution of annual tropical cyclone precipitation and trend

(The influence radius is 900 km and the black points represent the pixels that pass the significance test at the 1% significance level)
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