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Decadal Variation of East Asian Summer Meridional Circulation and

Its Influence on Precipitation over Haihe River Basin

LI Xiang GAO Hui ZHAO Zhenguo CHEN Xingfang

National Climate Centre, Beijing 100081

Abstract: Decadal variations of the East Asian summer monsoon and the summer precipitation are investi-
gated by using the NCAR/NCEP and ERA-40 reanalysis dataset and the monthly rainfall data at 160 Chi-
nese stations during 1951—2010. For better illustration, an East Asian summer meridional circulation in-
dex (EASMCD) is defined in this paper and its relationship with the summer precipitation over the Haihe
River Basin is analyzed as well. Results indicate that the westerly winds at both the lower and the higher
troposphere in East Asia show anti-phase variations since the 1980s. Results also indicate the meridional
wind speed at lower troposphere and the EASMCI have decreased in recent 30 years, weakening the sum-
mer monsoon and blocking the northward movement of the summer rain belt. Statistical analysis shows a
significant positive correlation between the summer precipitation over the Haihe River Basin and the
EASMCI. Under the positive phase of the index, the East Asian summer meridional circulation is
strengthened and accelerates the south wind to blow more northward, favoring the summer precipitation
over the basin. However, under the negative phase of the index, the precipitation is less. In a word, the
results in this paper demonstrate that the decadal weakening of the EASMCI is possibly a direct reason for
the decrease of the precipitation over the Haihe River Basin in recent 30 years.
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Fig. 1 Interannual variations of summer
precipitation (histogram, unit: mm) over
the Haihe River Basin during 1951—2010
and the linear trend (solid line) and
the average values within the study

period (dashed line)
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Fig. 2 Correlation coefficients between summer
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Fig. 3 Difference of the summer mean wind speeds between 1981—2010 and 1951—1980
(a) zonal wind at 850 hPa, (b) zonal wind at 100 hPa, (c¢) meridional wind at 850 hPa,

(d) meridional wind at 100 hPa
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Fig. 4 Latitude-time cross section of the meridional wind speed at 850 hPa

along 120°E in summer (a) and in July (b) (unit;: m s ')
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Fig. 7 Correlation coefficients between the
summer precipitation over Haihe River Basin
and meridional wind speed at 850 hPa level (a)
and interannual variation of meridional
circulation index (b) (solid line with open circles)

and its linear trend (dashed line) in summer

based on ERA-40 data
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