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The Characteristics of Aerodynamic Aoughness Length of
Alpine Meadows on the Qinghai-Tibet Plateau

ZENG Jian', ZHANG Qiang’’, ZHANG Yu', YANG Zesu'

(1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, College of Atmospheric Sciences, Chengdu University of
Information Technology ,Chengdu 610225, China;2. Institute of Arid Meteorology , CMA ,Key laboratory of Arid Climatic Change and Reducing
Disaster of Gansu Province,Key Open Laboratory of Arid Climatic Change and Disaster Reduction of CMA , Lanzhou 730020, China ;3. Mete-
orological Bureau of Gansu,Lanzhou 730020, China)

Abstract:In order to understand the characteristics of aerodynamic roughness length of the underlying surface of alpine
meadow, this paper uses two methods to calculate the aerodynamic roughness length of the Alpine Meadow over the
Qinghai-Tibet Plateau based on the summer observations from the Arou freezing-thawing observation site. The diurnal e-
volution characteristic of aerodynamic roughness length is analyzed and the relationships are explored between aerody-
namic roughness length and atmospheric dynamic factors. The results show that the summer average aerodynamic rough-
ness length of Arou Alpine Meadow is 0.026 m, and the average values for daytime and night are 0.033 m and
0.019 m, respectively. In terms of the average diurnal evolution, the aerodynamic roughness length shows obvious uni-
modal characteristic, with the peak appearing during the noon and afternoon, which is closely related to the diurnal vari-
ation of atmospheric dynamics. Secondly, the correlation between aerodynamic roughness length and friction speed u , is
related to wind speed u. The larger the u is, the stronger the linear relationship between the two is, and the fitting rela-
tionship between the two is stable in the higher wind speed range (3-6 m/s). But the standardized variable u/u, is
negative exponentially related to aerodynamic roughness length, and the relationship between u/u, and dynamic rough-
ness is more stable than u or u, ,u/u, can explain about 60% of the change in aerodynamic roughness length, and can
be used for parameterization.

Keywords ; atmospheric physics ; atmospheric boundary layer; aerodynamic roughness length ; atmospheric dynamic fac-

tors ; characteristic jalpine meadows; Qinghai-Tibet Plateau





