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A Further Study on the East-Asian Winter Monsoon and Its Influences
Part I. Features of Variation and Anomaly
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Abstract The East-Asian winter monsoon is the most active atmospheric circulation system in the Northern
Hemisphere winter; its southward burst can cross the equator and affect the Australia. In this process, it can result

in the interactions between the mid-latitude and tropical atmospheric circulation over Asian monsoon area. With this
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focus, we will specifically aim at better understanding the atmospheric circulation characteristics corresponding to
the East Asian winter monsoon anomaly and understanding their impacts on global atmospheric circulation, weather
and climate.

Firstly, an intensity index to represent the East Asian winter monsoon (EAWM) was defined at first by using
the Northern Hemisphere sea level pressure data of the Hadley Center and compared it with that defined by using
the meridional wind at 850 hPa, then the interannual and interdecadal variations of the EAWM, and their anomalous
features are investigated further through the data analyses. The results show that the EAWM exists not only clear
interannual variations with the quasi-biannual and about 5—7 years periods mainly, but also interdecadal variations
with 25-—30 years and more than 10 years periods. According to the defined intensity index and the NCEP/NCAR
reanalysis data, we used the correlation analyses and composite analyses to systematically study anomalous features
of the atmospheric circulation associated the strong and weak EAWM anomaly. The comparison analyses show that
for the strong/weak EAWM, there are opposite distributions of large-scale circulation systems (such as the Mongo-
lia High, the Aleutian Low, and 500 hPa geopotential height pattern) . And for the strong/weak EAWM cases,
The Hadley circulation and Walker circulation is opposite in the tropics; the zonal wind over the equatorial western
Pacific has different anomalies.

Furthermore, based on the data analyses on the anomalous EAWM, a General Circulation Model (GCM) nu-
merical simulation on anomalous features of the EAWM is completed by using the SAMIL model developed in the
State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of
Atmospheric Physics, Chinese Academy of Sciences. The simulation results show that a well climatology mean at-
mospheric circulation pattern and some systems at the upper troposphere and lower levels in wintertime is simulated.
The simulations of strong/weak EAWM cases show that the atmospheric circulation patterns in the middle-high lati-
tude have obvious change and adjustment, associated with the strong/weak EAWM. Also, tropical atmospheric cir-
culation exists clear difference in the strong/weak EAWM. These simulated results are similar with the data analy-
ses, so the features of variation and anomaly of the EAWM are revesled and determined further.

Key words East-Asian winter monsoon, interannual and interdecadal variations, intensity anomaly and feature,

numerical simulation
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Fig. 1 The simultaneous correlation coefficient between the area-averaged meridional wind anomaly at 850 hPa over BOX1 and the global

sea level pressure (SLP) anomaly in wintertime (DJF) during 1948—2003
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Fig. 2 The intensity index of the East Asian winter monsoon (EAWM) defined by the area-averaged sea level pressure (SLP) difference
between BOX2 and BOX3 (solid) and the area-averaged meridional wind anomaly at 850 hPa over BOX1 (dashed)
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tion of R421.9; (c) the SLP difference of the strong and weak winter monsoon experiments
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