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Frontal Rain and Summer Monsoon Rain During Pre-rainy Season
in South China, Part II. Spatial Patterns
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Abstract Following Part I of this study, spatial patterns of frontal rain and summer monsoon rain during pre-rainy
season in South China are explored in this paper. In order to reveal the spatial patterns, the data of 730 surface sta-
tions of China and the start dates of summer monsoon rain in South China determined by Part I are used to compute
the precipitation (strength) of frontal rain and summer monsoon rain during pre-rainy season and their time series
are obtained. The main spatial patterns are found and the relationship between frontal rain and summer monsoon
rain is explored by EOF (Empirical Orthogonal Function) analysis and extended EOF (EEOF) analysis. The results
indicate that frontal rain and summer monsoon rain during pre-rainy season in South China have three important spa-
tial patterns, including below normal (above normal) in the whole region, above normal (below normal) in the
southwestern region and below normal (above normal) in the northeastern region, above normal (below normal) in
the southeastern region and below normal (above normal) in the northwestern region. Through analyzing the rela-
tions between the spatial patterns and 850 hPa wind, the leading pattern of frontal rain corresponds to southwesterly
(northeasterly) in the north of South China and northeasterly (southwesterly) in the south of South China, while
the leading pattern of monsoon rain corresponds to southwesterly (northeasterly) in South China that represent
summer monsoon strength. Relations between the second and third patterns of frontal and monsoon rain and lower
tropospheric wind indicate to some extent that different front and monsoon control areas form different patterns, The
distributions of frontal rain correspond well to that of summer monsoon rain during pre-rainy season in South China.
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Fig. 1 Climatological mean (1971 =2000) precipitation intensity (mm/d) during pre-rainy season (Apr —Jun) in South China: (a) Pre-
cipitation intensity; (b) frontal rain; (¢) summer monsoon rain. The significantly different areas of frontal rain and monsoon rain are

emphasized by specified ellipses and rectangles
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Fig. 2 Ratio of climatological mean (1971 - 2000) (a) precipitation of frontal rain and (b) precipitation of summer monsoon rain to the

whole precipitation during pre-rainy season in South China (the arrows point to lower ratio of frontal rain)
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Table 1 Accumulated explaining variance of EOF eigenvector

of precipitation during pre-rainy season in South China
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Accumulated explaining variance (%)
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2 IRk 7K i 37.40 49.95 61.08 66.87 71.27
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Table 2 Precipitation distributions during pre-rainy season during 1958 - 2000 in South China
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Precipitation distribution
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Frontal rain years
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Monsoon rain years

4 X2 Drought in the whole region
4:[X 3 Flood in the whole region
Pim 2 445 Drought in the southwest

and flood in the northeast

ViR 4L Flood in the southwest 1959, 1970, 1978, 1979,
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and drought in the northwest

1E% normal 1964, 1966, 1968, 1969,
1983, 1984, 1985, 1990,

1958, 1960, 1963, 1971,
1972, 1973, 1975, 1980,
1960, 1961, 1980, 1987,

1977, 1991, 1995 1967, 1980, 1981, 1982, 1988
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Fig. 3 The first (a, b), second (¢, d) and third (e, f) EOF eigenvectors of precipitations of frontal rain (a, ¢, ) and summer monsoon

rain (b, d, {) during pre-rainy season in South China. Arrows in (a) and (b) point to areas where there are larger variations
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Fig. 4 Correlation coefficients between corresponding time coefficient in Fig. 3 and 110°E ~ 120°E mean zonal wind (solid line) and meridio-

nal wind (dashed line): (a. b) The first EOF eigenvector; (c, d) the second EOF eigenvector; (e, f) the third EOF eigenvector. The hori-

zontal solid and dashed lines represent 99% and 95% significant levels, respectively
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Fig. 5 Same as Fig. 3, but for EEOF
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Fig. 6 Relations of typical spatial patterns between monsoon rain and frontal rain during pre-rainy season in South China
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