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Problem of the Gradient Method to Study Aerodynamic Roughness
QIU Yu-jun', WU Feng-ju®,LIU Zhi’

(1. Key Laboratory of Atmospheric Physics & Environment of China Meteorological Administration, NUIST,Nanjing 210044 ,China;
2. Sonid Left Banner Meteorological Bureau, Sonid Left Banner 011300, China)

Abstract ; Based on the observed wind velocity data, humidity and temperature data from April 20 to
June 18,2009 in the Sonid Left Banner of Inner Mongolia, the aerodynamic roughness(Z,) is studied
and the gradient method calculated Z, is discussed. The results show that Z, has daily and monthly dis-
tribution characteristics obviously. Wind velocity has different effect on the Z,. When the wind field is
under the neutral stability, there are 3 wind characteristic regions with different effect on Z,. Wind ve-
locity is a constraint condition of the gradient method to study Z,. Only on the large wind velocity con-
dition, the Z, calculated base on wind data is really reliable. Z, is exponential descent with the wind ve-
locity increasing. It can be determined by the exponential astringency.
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Fig.2 The distributions of (a)turbulent exchange coefficient, (b) friction velocity and (c¢) Z, with the

wind velocity during observation period 1
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Fig.3 The distributions of (a)turbulent exchange coefficient, (b) friction velocity and (c¢)Z, with the

wind velocity during observation period 2
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