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Frontal Rain and Summer Monsoon Rain During Prerainy Season
in South China. Part Il : Spatial Patterns

ZHENGBIin, GU DeJun, LI Chun-Hui, LIN Ai-Lan, and LIAN GJian Yin

Institute of Tropical and Marine Meteorology/ Key Open L aboratory for Tropical Monsoon, China Meteorological

Administration, Guangzhou 510080

Abgract Following Part | of this study, spatial patternsof frontal rain and summer monsoon rain during pre rainy
season in South China are explored in thispaper. Inorder to revea the spatial patterns, the data of 730 surface star
tions of China and the start dates of summer monsoon rainin Suth China determined by Part | 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 spatia patterns are found and the relationship between frontal rain and summer monsoon
rainis explored by EOF (Empirical Orthogonal Function) analyss and extended EOF (EEOF) analyss. 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 norma (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 hPawind, the leading pattern of fronta 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 fronta and monsoon rain and lower
tropospheric wind indicate to some extent that different front and monsoon control areas form different patterns. The
distributions of fronta rain correspond well to that of summer monsoon rain during pre rainy seaon in Suth China.
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Fig.1 dimatologica mean (1971~ 2000) precipitationintensty (mm/ d) during pre-rainy season (Apr ~Jun) in South China: (a) Pre-
cipitation intensity ; (b) fronta rain; (c) summer monsoon rain. The sgnificantly different areas of frontal rain and monsoon rain are
emphasized by specified ellipses and rectangles
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Fig 2 Ratio of climatologica 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 var iance of EOF eigenvector )
o precipitation during prerainy ssason in South China

Accumulated explaining variance (%)

Frst

Second

Third

Fourth

Fifth

48.94
Srength of frontd ran

37.40
Srength of monsoon ran

56.55

59.49

49.95

64.97

65.49

61.08

70.92

70.58

66.87

75.57

75.03

71.27

79.14

Precipi-
tation of frontal rain

Precipi- 45.77 57.53

tation of monsoon rain

65.19 69.53 73.33

2 1958 2000

1958 2000
1 2 2

Table 2 Precipitation digtributions during prerainy ssason during 1958 ~ 2000 in South China

Precipitation distribution

Fronta rain years

Monsoon rain years

Drought in the whole region
Food in the whole region
Drought in the southwest
and flood in the northeast
Flood in the southwest
and drought in the northeast
Drought in the southeast
and flood in the northwest
Flood in the southeast
and drought in the northwest

normal

1958, 1960, 1963, 1971, 1977, 1991, 1995
1972, 1973, 1975, 1980, 1981, 1998
1960, 1961, 1980, 1987, 1989, 2000

1959, 1970, 1978, 1979, 1981, 1986,
1995, 1998

1962, 1965, 1967, 1980, 1981, 1994,
1997, 1999

1972, 1982, 1988, 1989, 1998

1964, 1966 , 1968, 1969, 1974, 1976,
1983, 1984, 1985, 1990, 1992, 1993, 1996

1967, 1980, 1981, 1982, 1988
1959, 1962, 1966, 1968, 1993
1968, 1977, 1983, 1990, 2000

1970, 1971, 1987, 1991, 1992, 1995

1961, 1962, 1964, 1970, 1994, 1998

1960, 1963, 1965, 1972, 1975, 1985

1958, 1969, 1973, 1974, 1976, 1978, 1979,
1984, 1986, 1989, 1996, 1997, 1999
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Fig.3 Thefirst (a, b) , second (c, d) and third (e, f) EOF eigenvectors of precipitations of frontal rain (a, c, €) and summer monsoon

rain (b, d,f) during pre-rainy season in South China. Arrowsin (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-
na wind (dashed line) : (a, b) Thefirst 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 % sgnificant levels, respectively
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Fig.6 Reationsof typical spatia patterns between monsoon rain and frontal rain during pre-rainy season in South China
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