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Process Study on Hysteresis of Vegetation Cover Influencing Sand-dust Events
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Abstract: Data analysis from satellite and weather stations during 1982-2000 shows nonlinear relationship between vegetation cover and sand-
dust events is present in most part of China. Vegetation cover ratio in summer can impact significantly on the frequency of sand-dust storms
from winter to spring in the source regions of sand-dust events. It is not quite clear about the hysteresis that vegetation cover in summer
influence sand-dust events during winter and spring. A quasi-geostrophic barotropic model is used under the condition of 3 magnitude of
frictional coefficient to investigate the cause of the hysteresis. Wind velocity shows a greatest decline at 90% during 72 h as initial wind
velocity is 10 m/s for magnitude of frictional coefficient between atmosphere and water surface greatest decline at 100% during 18 h for
magnitude of frictional coefficient between atmosphere and bare soil and a 100% reduction of wind speed during 1 h for magnitude of frictional
coefficient between atmosphere and vegetation cover. Observation and simulation prove that residual root and stem from summer vegetation are
one of factors to influence sand-dust events happened during winter and spring. Air inhibition from residual root and stem is a most important
reason for hysteresis that vegetation cover influence sand-dust events.
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Fig.1 Distribution of climatic divisions and weather stations in China
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Table 1  Climatic divisions in China
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Fig.2 Relationship between frequencies of sand-dust event and vegetation cover
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Fig.3  Change of wind velocity and decline percentage with time for magnitude of frictional coefficient between atmosphere and water surface
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Fig.4 Change of wind velocity and decline percentage with time for magnitude of frictional coefficient between atmosphere and bare soil
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Fig.5 Change of wind velocity and decline percentage with time for magnitude of frictional coefficient between atmosphere and vegetation cover
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Fig.6 Increased and decreased regions in vegetation cover in China
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