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The Anomalies of Spring Rainfall in China and its Relation
with Tropical Pacific SST and Eurasian Snow

ZUQO Zhiyan and ZHANG Renhe

State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract The spatial and temporal characteristics of spring (March — May) rainfall in China and its relations with
the previous winter (December — January) and spring sea surface temperature (SST) over the tropical Pacific Ocean
and spring snow over Eurasia are investigated using the observed rainfall dataset for the period 1979 — 2004. The
leading EOF mode of normalized spring rainfall shows the most robust variability in the vast regions from the Yan-
gtze River valley to North China (YRNC), representing the variation of spring rainfall in the middle-latitude eastern
China., The anomalies of spring rainfall in eastern China show a meridional dipole mode across the Yangtze River
valley. The interannual variability of springtime rainfall is notable and becomes more robust after the late 1980s.

The anomalies of springtime rainfall over YRNC are significantly correlated with the SST in the tropical Pacific
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Ocean during the previous winter and spring. Positive spring rainfall anomalies in YRNC correspond to warmer

tropical East Pacific Ocean and colder tropical West Pacific Ocean. and vice versa. Although more rainfall over

YRNC is associated with increased snow water equivalent (SWE) in the Chukchi Peninsula and the Tibetan Plateau

and reduced SWE in the area from south of Lake Baikal to Northeast China, and this correlation becomes insignifi-

cant after subtracting El Nifo - South Oscillation (ENSO) effect. Thus, the link between Eurasian snow and spring-

time rainfall over YRNC is probably a component of the relationship between ENSO and rainfall.

Key words springtime rainfall in China, sea surface temperature, Eurasian snow
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Fig. 1 (a) Spatial distribution of the first EOF mode of normalized spring rainfall in China for the period 1979 — 2004 (shaded areas denote

positive eigenvector), and (b) corresponding time series and normalized spring rainfall averaged over the mid-latitude zone (30°N - 40°N,

105°E - 120°E) (RI for short)
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Fig. 2 Distribution of correlation coefficients between RI and the synchronous rainfall at each grid point during 1979 = 2004. Light (dark)

shaded areas denote the positive (negative) correlation exceeding the 0. 05 significance level
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Fig. 3 Spring mean 500-hPa geopotential height anomalies (u-
nits: gpm) . derived from a linear regression on RI. Shaded are-
as denote 500-hPa geopotential height anomalies exceeding the

0. 05 significance level
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Fig. 4 Spring mean 850-hPa horizontal wind anomalies, derived from a linear regression on RL. Dark (light) shaded areas denote 850-hPa

zonal (meridional) wind anomalies exceeding the 0. 05 significance level
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Fig. 5 Distribution of the correlation coefficients (a) between RI and previous winter SST over the tropical Pacific Ocean, and (b) between
the SSTT (SST over tropical East Pacific Ocean minus SST over tropical West Pacific Ocean) and spring SST over the tropical Pacific Ocean
for the period 1979 - 2004. Dark (light) shaded areas denote the positive (negative) correlation exceeding the 0. 05 significance level
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Fig. 9 Distribution of the correlation coefficients between spring Snow Water Equivalent over Eurasia (SWE) and RI for the period 1979 —

2004. Dark (light) shaded areas denote the positive (negative) correlation exceeding the 0. 05 significance level
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Fig. 10 Distribution of the partial correlation coefficient between spring Eurasian SWE and RI, with removing the correlation between

spring Eurasian SWE and the SSTI. Dark (light) shaded areas denote the positive (negative) correlation exceeding the 0. 05 significance level
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