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Abstract Based on the ERA-20C reanalysis data and observational precipitation data collected at the 332 stations in
castern China (to the east of 105°E) during 1960—2010, the possible linkage between spring extreme precipitation over
eastern China and surface sensible heat flux over the Eurasian Continent is explored. Results show that when weakened
(intensified) spring surface sensible heat flux occurs in the middle latitudes of the Eurasian Continent (i.e., regions to the
west of Lake Balkhash and to the north of Lake Baikal) while intensified (weakened) sensible heat occurs in eastern

China, the spring extreme precipitation is usually more (less) than normal over northern China but less (more) than
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normal over southern China. Further analysis suggests that weakened sensible heat in the middle latitudes and intensified

sensible heat in the lower latitudes tend to weaken spring subtropical westerly and shift it northward, which are favorable

for enhanced convective and baoclinic instabilities, leading to more extreme precipitation in North China. However, they

tend to decrease baroclinic and convective instabilities and result in less extreme precipitation in South China. On the

contrary, intensified sensible heat in the middle latitudes and weakened sensible heat in the lower latitudes tend to have

opposite effects.
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Fig. 1 Spatial distribution of the 332 stations in eastern China
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Fig. 2 (a, b) Spatial patterns and (c, d) principal components of the first and second EOF (Empirical Orthogonal Function) modes of spring extreme
precipitation frequency over eastern China during 1960-2010: (a, ¢) The first EOF mode; (b, d) the second EOF mode
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Fig. 3 Correlation between the principal component of the second EOF mode of spring extreme precipitation frequency over eastern China and (a) winter, (b)
spring sensible heat flux over the Eurasian continent, and (c) winter and spring sensible heat fluxes in the key area (dotted areas indicate statistical significance

at 0.05 level; boxes show the key areas selected in this study)
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Fig. 4 Heterogeneous correlation patterns of the second SVD (Singular Value Decomposition) mode for spring sensible heat flux over Eurasian Continent and

spring extreme precipitation frequency over eastern China and (a) sensible heat flux, (b) extreme precipitation frequency
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Fig. 6 (a) Correlation cofficients between standardized IMAM (heat flux index) and spring 200-hPa zonal wind, (b) differences in spring 200-hPa zonal wind
anomaly between positive and negative anomaly years (dark shadings indicate statistical significance at 0.05 and light shadings indicate statistical significance

at 0.1); (c) time series of EASJII (East Asian Substropical Jet Intensity Index) and IMAM
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Fig. 7 Differences between positive and negative anomaly years of (a) moist potential vorticity anomaly, (b) M, anomaly, and (c) M, anomaly in spring (units:

10°°s™" K kg ' m?, dark and light shadings indicate statistical significance at 0.05 and 0.1 level, respectively)
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