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Fig.1 Influencing path of strong sand-storm on April 9, 2006 in South Xinjiang
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Fig. 2 Geopotential height at 500 hPa on 8:00 and 20:00 of April 10,2006
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Fig. 3 The latitudinal vertical section of helicity( X 10" *hPa « s7%) along 38°N

through the center of strong sandstorm area
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along 85°E through the center of strong sandstorm area
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Fig.5 Longitudinal cross-section of v-w circulation field along 85°E through the center of strong sandstorm area
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Analysis on Circulation Dynamical Structure of a Strong
Sand-dust Storm Case from East in Tarim Basin

WANG Min-zhong"**, WEI Wen-shou', YANG Lian-mei’,
LI Yan-hua®, XIAO Shu-jun*, ALI Mamtimin'

(1.Institute of Desert Meteorology, China Meteorological Administration, Urumqi 830002, China; 2.College of Geogra-
phy Science and Tourism, Xinjiang Normal University, Urumgi 830002, China; 3.Xinjiang Information Engineering
school, Urumqi 830013, Xinjiang, China;4 Xinjiang Meteorological Observatory, Urumgqi 830002, China)

Abstract: A strong sand-dust storm occurred in the Tarim Basin during the period from April 10 to 11 in
2006. This paper, using NCEP reanalysis data(horizontal resolution 1°X1°) and the simultaneous conven-
tional observational data, analyzed its climatic background, circulation situation, helicity, divergence, tem-
perature advection and frontogenetical second circulation. The circulation dynamical structure of this type of
dust-sand storm was opened out: (DThe Caspian ridge, Ural ridge and Xindidao ridge pile up, which causes
the polar cold air entering into the Tarim basin and results in sand-dust storms in large extent; @The erup-
tive and violent development of west cold Siberian high pressure is the principal cause of strong sand-dust
storms; @The dry and warm situation of the basin in prophase of sand-dust storm provides the advantageous
thermal condition for sand-dust storms occurring; @ The vertical distribution of helicity over the sand-dust
storm area is negative at the high level and positive at the lower, which imply that the strong rotating climb-
ing movement is the dynamical condition of sand-dust storm occurring; ®The downward branch of the circu-
lation in high jet entrance bring the high momentum to the lower layer, increasing the wind speed in the
middle and the lower troposphere, pushing the cold front moved southward, and ultimately driving sand-dust
storms broke out.

Keywords: sand-dust storm; circulation dynamical structure; helicity; frontogenetical second circulation



