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Precipitation Variations and Drought Causes in the Cold Half of the
Year in the Pearl River Delta Region during the past 38 Years

ZHU Tiecai, LIN Wenshi, YE Kunhui, XU Liangtao

(School of Environmental Science and Engineering, Sun Yat-sen University , Guangzhou 510275, China)

Abstract: Based on the historical records of monthly precipitation from 22 weather stations in the Pearl
River Delta region from 1970 to 2008, this paper used running mean, EOF analysis and wavelet analysis
to document precipitation variations and drought causes in the cold half of the year. The precipitation var-
iations during the cold half of the year in the Pearl River Delia region show a highly synchronization, with
a cycle of 6 ~7 years. The precipitation in the cold half of the year may reduce in the near future. The
main reasons for drought during the cold half of the year in the Pearl River Delta region are weak polar
vortex, strong European trough and ridge near the Balkhash Lake, active cold air, inactive westerly wind
disturbance in the low-mid latitudes, weak southern branch trough, and less confrontation between cold
and warm airs.
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Fig. 1  Diagram showing the first to third eigenvectors of precipitation anomaly for the cold half of the
year in the Pearl River Delta from 1970 to 2007
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Fig. 2 Precipitation anomaly for the cold half of the
year and five-year moving average distribution in the

Pearl River Delta from 1970 to 2007
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Fig.3 The wavelet transform of the precipitation anomaly for the
cold half of the year in the Pearl River Delta from 1970 to 2007
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Fig. 4 The synthesis of 500 hPa geopotential height anomaly
field of the years when drought occurred during the cold half
of the year in the Pearl River Delta region (unit; gpm)
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