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Synoptic Circulation Patterns Clustering Analysis and Space-time
Distribution Characteristics of Heavy Precipitation
in the Upper Reaches of the Dadu River

HUANG Yao,TAO Li,LIU Xinchao, YUAN Meng,SUN Ming,DAN lJia
(' Sichuan Meteorological Service Centre,Chengdu 610072, China)

Abstract Based on the precipitation grid data and the NCEP reanalysis data during 1980-2019,the
circulation situations during the heavy precipitation in the upper reaches of the Dadu River were
classified by K -means cluster analysis. At the same time,the spatial and temporal distribution
characteristics of all kinds of heavy precipitation were analyzed. The causes of increased frequency of
heavy precipitation in this basin in the 2010s were analyzed as well. The results showed that: The
synoptic circulation patterns of heavy precipitation in research area could be divided into three types,
two ridges and one trough type,multi -wave type and transverse trough type. The first category often
occurred in June,the second category usually focused on July to August,and the third category mainly
occurred in July. The precipitation intensity decreased from the Xiaojin County to its south -north
direction. During 1980 -2009, the basin was dominated by multi -wave type of heavy precipitation.
During 2010 -2019, it changed into the transverse trough type one. The total frequency of heavy
precipitation increased significantly in the 2010s .The main reason was the prevalence of transverse
trough circulation in July of 2010s.

Key words upper reaches of the Dadu River;heavy precipitation;cluster analysis;circulation feature
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