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Variation of Starting Date of Summer Monsoon Rain in Southern

China and its Relation with circulation and SST in preceding winter

Gu De-jun, Liang Jian-yin, Zheng Bin, Lin Ai-lan, and Li Chun-hui
(Guangzhou Institute of Tropical and Marine Meteorology, CMA, Guangzhou 510080)

Abstract: The variation characteristics of starting date of summer monsoon rain(SDSMR) in
Southern China and its relation with atmospheric circulation and SST in the preceding winter are
studied using NCEP/NCAR monthly global assimilated data and ERSST data during 1951-2004.
The wavelet analysis exhibits significant interannual and interdecadal variation in the sequence of
SDSMR. The interannual variation is dominated by quasi-bi-triennium periodic oscillation and the
period of interdecadal variation is about 16 years. The Ural Mountains blocking high is stronger,
the Eastern Asia trough is deeper, the Aleutian low is stronger and the cold air activity is stronger
during the preceding winter for earlier SDSMR. The SST anomalies near Okhotsk Sea are stable
positive precursory signal for SDSMR and can last for winter and spring. The composite analysis
shows that the Tibetan high is weaker and is located east and north, anomalous westerly controls
Southern China at 100 hPa during May and the SDSMR is later, when The SST anomalies near
Okhotsk Sea is positive. The northeast wind prevails in Southern China at 850 hPa meanwhile and
reflects the cold air dominates Southern China. Contrarily, when The SST anomalies near Okhotsk
Sea is negative, the Tibetan high is stronger and is located west and south, anomalous easterly
controls Southern China at 100 hPa during May and the SDSMR is earlier. The southerly prevails
in Southern China at 850 hPa and reflects the tropical circulation system dominates Southern
China.

Key words: starting date of summer monsoon rain(SDSMR), interdecadal variation, precursory
signals and Tibetan high.
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Fig.1 The anomalies of the starting date of summer monsoon rain over southern China (a,
tilting line for fitted trend, solid horizontal line for standard deviation, thin curve line for 9
Gaussian smoothing) and its wavelet transform(b, cross-hatched region on left and right bottoms
indicating the cone of influence by edge, light and dark shaded for a =0.1and 0.05significant level

test respectively)
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Fig. 2 The wavelet variance(a) and Fourier power spectrum(b) of the starting date of summer monsoon

rain over southern China from 1951 to 2004 (dashed line for a =0.05 significant level test)
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Fig. 3 correlation coefficient between the starting date of summer monsoon rain over South China
and sea level pressure in Northern Hemisphere in winter(a, shaded area for a =0.05 significant
level test) and composite difference of sea level pressure between the earlier and later years

of the starting date of summer monsoon rain (b, hPa)
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Fig. 4 correlation coefficient between the starting date of summer monsoon rain over South China

and 500hPa geopotential height in Northern Hemisphere in winter(a, shaded area for a =0.05
significant level test) and composite difference of 500hPa geopotential height between the earlier

and later years of the starting date of summer monsoon rain(b, X 10gpm)
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Fig.5 The correlation between the starting date of monsoon rain over southern China and monthly
SST during winter(light and dark shaded for a =0. 05 and 0. 01 significant level test).
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Fig. 6 preceding winter (DJF) mean SST of Okhotsk sea(140-160°E, 45-55°N) from 1951 to 2004 (solid

line for mean and dash line for standard deviation).
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Fig.7 The deviation of 100 hPa circulation during May for positive(upper panel) and

negative(lower panel) anomalous SST in Okhotsk sea(m/s).
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Fig.8 The deviation of 850 hPa circulation during May for positive(upper panel) and

negative(lower panel) anomalous SST in Okhotsk sea(m/s).
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