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Relationship between soil freezing and thawing
condition and sandstorm occurrence

LI Zhang-jun'®, HAO Lu*?
(1 Nanjing University of Information Science & T"echnology, Nanjing 210044, Jiangsu, China;
2 School of Geography and Remote Sensing, Beijing Normal University , Beym; 100875, China;
3 Ecological and Agricultural Meteorology Cenire of Inner Mongolia, Hohhot 01005, Inner Mongolia, China)

Abstract; Soil surface freezing affects the occurrence and development of sandstorm mainly by changing the sand
and dust sources on the ground. When temporary frozen soil early thaws, its moisture will reduce and its dryness
will increase, which makes the particles on soil surface become loose, and dust material susceptible to the air with
the wind. The small particles in the loose soil surface will be whipped up into the air as dust by strong winds.
Therefore, the soil surface freezing and thawing conditions are linked with the occurrence of sandstorm in spring.
Especially in late winter and early spring, before grass tuming green, with the frequent cold air activities, the situ-
ation of the ground is particularly important for sandstorm development. In this study, an analysis is performed on
the relationship between sandstorm days and end dates of soil freezing in spring in western and middle of Xilingol in
Inner Mongolia, taking sandstorm days and soil freezing end dates as indexes and using meteorological observation
data of earth surface from 1971 to 2000. The result shows that in this area there is a negative interrelation between
sandstorm days in spring and the end dates of soil surface freezing, which varies in difference areas. When the soil
surface thaws earlier, the spring dust storm occurrence shows an upward trend. When the end date of soil surface
freezing is deferred, the spring dust storm days show a decreasing trend, which indicates that the end date of soil
surface freezing affects the occurrence of sandstorms to a certain extent in spring. There is a negative interrelation
between sandstorm days in spring and the end dates of soil surface freezing. But the relationship was not significant
in some areas. So soil surface freezing condition is only one of factors affecting spring sandstorms and its impact is
limited. This study has not yet developed the quantitative relationship between the end dates of soil surface freezing
and sand-dust storm days in spring, but it shows that to study sand-dust storm not only needs to analyze the dynam-
ics factor of weather, but also need to analyze land surface factors.

Key Words: soil freezing and thawing; sandstorm; Inner Mongolia



