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Abstract:[ Objective] The aims of this study are to reveal the changes of precipitation structure in Yunnan
Province in the last 60 years, to strengthen the monitoring and early warning of precipitation in Yunnan
Province, and to provide scientific reference basis for the risk assessment of water and drought disasters in
Yunnan Province. [ Methods] Based on daily precipitation observation data from 32 meteorological stations in
Yunnan Province, two indicators of precipitation occurrence and precipitation contribution were introduced,
and the characteristics of spatial and temporal variation of precipitation structure under different precipitation

durations and precipitation grades were explored by using innovative trend analysis (ITA), Mann-Kendall

W7 B #:2023-04-27 & [ B #:2023-06-05

HEITE ) 4 AR H GHERE AB21075007) s AR T B2 BORBF 58 HF & 300 H (20210212-2)

FE—EE AL F 999 B WL E BB B A W97 ) K SR SR SR EE 9T . E-Mail: glutrzk@163.com

BEEE BAERAITL B WNZRE N+ BBz, 2N FK IR 5 KRB 5. E-Mail: gutzhr@163.com
http: // stbeyj.paperonce.org



%2 2RSS . ZHA 19612020 4F F 7K 45 ke i 23 75 Ak 4R AF 169

test and inverse distance weighting (IDW) method. [ Results| (1) The precipitation occurrence rate tended to
decrease with the increase of precipitation calendar time, and the precipitation contribution rate tended to
increase and then decrease, with short calendar time precipitation dominating in Yunnan Province. Spatially,
the precipitation occurrence rate and contribution rate of short calendar period showed an overall decreasing
trend from northeast to southwest, while the opposite was true for long calendar period. (2) As the precipi-
tation level increased, the precipitation occurrence rate tended to increase and the precipitation contribution
rate tended to increase and then decrease, with light rainfall dominating in Yunnan Province. Spatially, the
occurrence rate of light rain was decreasing from north to south, while the occurrence rate of medium rain,
heavy rain and heavy rain was the opposite trend. The contribution rate of light and moderate rainfall showed
a decreasing trend from northwest to southeast, and the contribution rate of heavy and torrential rainfall
showed the opposite trend compared with that of the light and moderate rainfall. The occurrence and contri-
bution rate of heavy and torrential rainfall were higher in central, southern and southwestern Yunnan, which
might cause higher risk of flooding. (3) Under different precipitation durations, the occurrence and contribu-
tion rate of precipitation at most stations in short durations were increasing with the increase of more than
5%, and in long durations were decreasing with a trend of more than 5%. Under different precipitation
grades, the occurrence and contribution rate of light rainfall at most stations showed the decreasing trend
within 10%, and the occurrence and contribution rate of heavy rainfall and storms showed the increasing
trend above 5%. [Conclusion] In Yunnan Province, the probability of short-calendar-time heavy rainfall and
storms had risen, and the chance of flooding and soil erosion in the region had increased, so the precipitation
structure should be continuously monitored and researched in the future.

Keywords: precipitation occurrence rate; precipitation contribution rate; inverse distance weighting method;

innovation trend analysis; precipitation duration; precipitation grade; Yunnan Province
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Fig. 1 Overview of the study area and the

distribution of meteorological stations
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Fig. 2 Occurrence and contribution rate of precipitation in

Yunnan Province at different calendar periods
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Fig. 3 Spatial distribution of precipitation occurrence rate in Yunnan Province at different calendar periods
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Fig. 4 Spatial distribution of precipitation contribution rate in Yunnan Province at different calendar periods
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Fig. 5 Spatial distribution of precipitation occurrence rate in Yunnan Province at different grades
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Fig. 6 Spatial distribution of precipitation contribution rate in Yunnan Province at different grades
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