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East Asian Winter Monsoon during Dec. 2009-Feb. 2010 expanding southward slightly weaker than normal
In 2009/2010 boreal winter, the East Asian winter monsoon was near normal in northern Asia of its source region. However, it expanded southward slightly weaker than normal. Correspondingly, temperatures in winter were below normal in northern China while above normal in southern China. During winter, cold waves swept China frequently and the temperature in eastern China fluctuated widely. 
During 2009/2010 boreal winter (Dec. 2009-Feb. 2010), the characteristics of East Asian winter monsoon illustrated as following: the axis of jet stream in the 200hPa level shifted more southward than normal and its intensity was near normal (Fig.1); the Antarctic Oscillation (AO) index was the lowest since 1951; the polar vortex was bigger than normal and its center located in the western North Pacific; the East Asian trough was more westward and weaker than normal; the Northwestern Pacific Subtropical High was bigger than normal and extended westward (Fig.2); in lower troposphere, northerlies were weaker than normal along the shore of East Asia.
The Siberia High index was 0.36 which was near normal. The index of East Asia-Pacific sea level pressure difference was -0.6 and slightly weaker than normal. The aforementioned circulation and indices showed that the 2009/2010 East Asian winter monsoon was near normal in northern Asia of its source region while expanded southward slightly weaker than normal. Correspondingly, winter temperature anomalies showed a pattern below normal in northern China while above normal in southern China (Fig.3). Temperatures were 1-2℃ below normal in most of Northeastern China and Inner Mongolia and northern Xinjiang, with 2-4℃ below normal in locations. While, temperatures were observed 1-2℃ above normal in most of southwestern and northwestern China and the regions south to the Yangtze River, with 2-4℃ above normal in Qinghai, northern Tibet and eastern Yunnan. 
During the season, the Siberia High fluctuated widely and sustained abnormal activity was not observed. With the enhancing of the Siberia High, cold wave would sweep China. According to the monitoring in Beijing Climate Center, 8 cold waves had swept China in this winter which was 1 more than average. The severe cold waves in mid and later January and mid February caused the minimum temperature and drops in temperature reached the standards of extreme events in many stations.
Appendix:
1) According to meteorological professional standard “East Asian Winter Monsoon Index”, the Siberia High index and the index of East Asia-Pacific sea level pressure difference are employed as East Asian winter monsoon monitoring indices. The former indicates the intensity of winter monsoon in its source region and the latter shows the intensity of its expanding southward. The calculating methods are shown as following:

A: the Siberia High intensity index

  Winter mean sea level pressure in the region (40°-60°N, 80°-120°E) is calculated and standardized. 
B: the index of East Asia-Pacific sea level pressure difference 
Sea level pressures in 110°E minus those in 160°E from 10°N to 50°N every 10°N and the differences over 5hPa are summarized and then standardized. 
C: grade standard
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2) Criterion for cold wave
15 stations from north to south in China are selected and the daily drops in temperature are considered. The stations are Jiuquan, Lanzhou, Beijing, Shenyang, Changchun, Ha’erbin Xi’an, Jinan (8 northern stations), Nanjing, Hankou, Chengdu, Changsha, Guiyang, Fuzhou and Guangzhou (7 southern stations). 
A: A cooling process for a station is defined as that the accumulated daily drop of temperature in successive 2-4 days is over 5℃.
B: When the cooling processes occur in more than 8 stations, the cold wave is defined as nation-wide. When the cooling processes are observed in more than 5 stations in northern China, the cold wave is defined as northern category. While the cooling processes are observed in more than 4 stations in southern China, it is defined as southern category.

C: The duration of a cold wave is always 2-4 days when the cooling processes are observed in most of the considered stations. 
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Fig.1 200hPa zonal winds (upper) and anomalies (below) during Dec. 2009-Feb. 2010 (unit: m/s)
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Fig.2 500hPa geopotential height (left) and anomalies (right) during Dec. 2009-Feb. 2010
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Fig.3 Distribution of temperature anomalies in China during Dec. 2009-Feb. 2010
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Fig.4 Time series of daily Siberia High index
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