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Fig. 1

Variations of yearly mean dust-storm frequency (day) in the three sub-areas of

the China-Mongolia(CM)area in 1954— 2005
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Table 1  Typical strong and weak dust-storm years of the

three sub-areas of the CM area
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Fig. 2 Anomaly fields of spring mean 850 hPa height (gpm), temperature ('C) and wind (m/s) in typical (a, b, ¢)

strong and (d, e, {) weak dust-storm years for the east-CM, respectively
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((a) and (¢) are from Yoshino et al!, and black dots denote the sites of cyclone centers)
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Table 2 Summary of dust-storm activity features over the three sub-regimes in the China-Mongolia area
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ANALYSES OF SPRING MEAN CIRCULATIONS FOR STRONG AND WEAK DUST-STORM
ACTIVITY YEARS IN CHINA-MONGOLIA AREA

Song Minhong'? Qian Zhengan'? Cai Ying'? Liu Chungming®
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2 Key Laboratory of Regional Climate Environment Research for Temperature East Asia, CAS, Beijing 100029
3 Department of Atmospheric Sciences, National Taiwan University . Taipei 106

Abstract

The China-Mongolia (CM) area is one of major duststorm (hereafter DS) regions in the world. In
view of the different features of DS activities in various sub-regimes of the CM area, firstly, the CM DS ar-
ea covering North China and Mongolia is divided into three sub-regimes: the east-, middle- and west-CM
subareas;secondly, the mid- and lower-level mean circulation features and differences for springs with
strong and weak DS activities in the three sub-regimes are further analyzed, utilizing the NCEP/NCAR re-
analyzed gridded data and observed DS frequency data in the CM area, and the composite analysis method.
The main conclusions are as follows: (1) Due to differences in the DS-inducing systems, dust origins,
routes of cold air, and main DS-hit areas, the whole CM DS area is divided into three sub-regimes: the
east-, middle- and west-CM sub-areas. (2) In the strong DS springs of the east sub-regime, the middle-
and lower-level troughs or cyclones frequently dominated over the Sea of Japan and Northeast China. The
cold air intrusion along a north by east- or northeast-route brought about the DS activity in East Mongolia,
Beijing, and Northeast China, and dusty weather in Korea, Japan and Taiwan. But nearly vice versa in
weak DS springs. (3) In the strong DS springs of the middle sub-regime, the Mongolia troughs or cyclones
were major DS-inducing systems. The strong cold air intrusion along a northwest- or north by west-route
caused the DS in the West and Central Inner-Mongolia, the Gansu Corridor and West- and South-Mongo-
lia. In weak DS springs, the opposite is nearly true. (4) In strong DS springs of the west sub-regime, heat
lows prevailed over the South Xinjiang, and the west wind in the south edge of the South Xinjiang Basin
was so strong that the cold air intrusion along a west route induced the DS in South Xinjiang, the West
Gansu Corridor and the Caidam Basin; and vice versa in weak DS springs. (5) In the past 50 years, the
middle-subregimes DS activities played the most important role in CM DS activities, but in recent years it
is necessary to pay more attention to the east-subregimes DS activities under backgrounds of the global
warming and strengthening Mongolia ridges in spring.

Key words: East-, middle- and west-subareas of the China-Mongolia area, Strong and weak dust-storm

spring, Dust-storm-inducing system,Cold air intrusion route, Trend of dust-storm activity.



