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A Study of the Relationship Between the Winter Middle — High Latitude
Atmospheric Circulation Change and the Principal Rain Patterns
in Rainy Season over China
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Abstract Based on the data of monthly mean 500 hPa height field and the observation of 160 stations in summer of
China from the National Climate Center from 1951 - 2002, the relationship between summer rain patterns over East
China and the northern atmospheric circulation from January to May is studied by using the composite analysis and
multi-variable factors variance. It is found that there is a significant correlation between the spatial and temporal evo-
lution of atmospheric circulation at 500 hPa during the period from January to February and the distribution of rain
patterns in rainy season over China, but the correlation is not close in spring because it is the transition season gen-
erally. Even though the distribution of rain patterns in rainy season responds to different previous atmospheric circu-
lation fields, there are still only three key areas which pass the significant test in the previous periods, especially in
January and February. Further research indicates that the longitude range of westerly index in the key areas is con-

sistent with that of height anomaly field. The 1st and 2nd key areas are respectively located in 150°E - 170°E and
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100°W - 80°W in January and February, which lie respectively in the front of East Asian trough and the backside of
North American trough. The 3rd key area lies in 80°W — 45°W of the Atlantic Ocean in February. In the significant
key areas, the higher (lower) westerly index is usually corresponding to negative (positive) anomaly of height field
from January to February. That is to say, if there is higher westerly index around the area of the Atlantic Ocean
(80°W - 45°W) and the anomaly of height field in the 3rd key area is consistent with the mean of 500 hPa geopoten-
tial height, especially in February, the 1st rain pattern will appear in the coming summer. If the westerly index is
lower and the anomaly of height field is positive in the 1st key area, and the distributions of westerly index and the
anomaly of height field are opposite synchronously in the 2nd key area, the 2ndrain pattern will appear in the coming
summer, and, contrariwise, the 3rd rain pattern will appear. These show that there is a close relationship between
the westerly index and the rain patterns in rainy season over China too. Therefore, it is valuable to analyze the influ-

ence of middle - high latitude atmosphere circulation in winter for finding some new prediction clues of the summer

precipitation over China.
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Table 1
mer from 1951 to 2001

2.1

The years for three principal rain patterns in sum-

Ay Year

1 1953, 1958, 1959, 1960, 1961, 1964, 1966,
1967, 1973, 1976, 1977, 1978, 1981, 1985,
1988, 1992, 1994, 1995

T Rain pattern

11 1956, 1957, 1962, 1963, 1965, 1971, 1972,
1975, 1979, 1982, 1984, 1989, 1990, 1991,
2000

111 1951, 1952, 1954, 1955, 1968, 1969, 1970,

1974, 1980, 1983, 1986, 1987, 1993, 1996,
1997, 1998, 1999, 2001, 2002
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Fig. 1 The significant test of height anomalies at 500 hPa (a) and geopotential height and its anomalies at 500 hPa of rain patterns I (b), II

(¢) and III (d) in Feb (units: dagpm). In (a), the shadow areas indicate significant confidence level is more than 95%; in (b - d), the dark (light)

shaded areas indicate anomalies are more (less) than 1 (—1) dagpm
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Fig. 2 The significant test of the composite height anomaly field for rain patterns I, II, III in (a) Mar, (b) Apr and (¢) May (shadow: sig-

nificance area with a confidence level more than 95%)
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Fig. 3 The zonal variation of westerly index (I) for three rain

patterns in Feb (the longitudes marked by 1 and 2 stars show

those passing the significant test of 90% and 95% respectively)
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