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Fig.1 The three typical underlying surface in the experiment area
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Fig.2  Contrast of aerodynamic resistance between the observed and the

retrieved using the four algorithms over the wasteland underlying surface
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boundary layer resistance an devaluation of error effects[ J]. Ag-

Improvement and Validation of Aerodynamic Resistance About the
Typical Underlying Surface in Northwest of China

WANG Lijuan', ZUO Hongchao’, YANG Qidong’

(1. Key Laboratory of Arid Climatic Change and Reducing Disater of Gansu Province/Key Open Laboratory
of Arid Climatic Change and Disaster Reduction of CMA/ Institute of Arid Meteorology, CMA ,
Lanzhou 730020, China; 2. College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China;
3. Department of Aitmospheric Sciences, Yunnan University, Kunming 650091, China)

Abstract ; Based on the observed data of typical underlying surface (named as wasteland, desert and cropland, respectively) of the Gu-
lang Heterogeneous Underlying Surface Layer Experiment (GHUSLE) in 2010, the applicability of three aerodynamic resistance algo-
rithms ( Verma — R algorithm, Liu algorithm and Thom algorithm, respectively) that used commonly was verified, and a modified algo-
rithm was developed (named as Thom -2 algorithm in this paper) , in which the momentum and heat roughness were separated by fur-
ther thinking about the influence of the heat and momentum roughness in the Thom algorithm. Compared the estimated aerodynamic re-
sistance of the different underlying surfaces by using the four algorithms, the dynamic factor was more important on wasteland and des-
ert than thermodynamic factor about influence of aerodynamic resistance, and the exponentially relationship between aerodynamic resist-
ance and wind speed was obviously better on wasteland and desert than that of cropland underlying surface. Compared with the observed
data, the modified algorithm was the best one among the four algorithms for aerodynamic resistance estimating on the all typical underly-
ing surfaces, and the result of modified algorithm had higher accuracy on the wasteland and desert underlying surfaces where were more
uniform than that of cropland underlying surfaces. By comparing the result of the four algorithms on the three typical underlying sur-
faces, the influence of heat roughness should be considered for the aerodynamic resistance estimating in arid areas.

Key words: aerodynamic resistance; GHUSLE; wind speed; heterogeneous underlying surface





