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Abstract

With a new scheme of effective roughness length for heterogeneous terrain, based on the atmospheric boundary layer Monin-
Obukhov similarity theory as well as flux and mass conservation principles, the statistical features of effective roughness length and
its sensitivity to atmospheric stratification stability and roughness step for three surface category case are investigated. The results
show that the effective roughness length is greater than the area-weighted logarithmic average one and the effective drag coefficient
is more than 10% greater than the average one in most cases. The effective roughness length is much more sensitive to the roughness
step, though it is dependent on the atmospheric stratification stability, and the relative percentage of effective roughness length and the
effective drag coefficient will be 4 times and 3 times, respectively, for the double roughness step case. Therefore, the area-weighted
average roughness length should be replaced by the effective one when the surface heterogeneity is considered in numerical models,

which can represent the integrated effect of heterogeneous terrain.

Keywords: heterogeneity, effective roughness length, roughness step, stratification stability

PACS: 42.68.Bz, 92.60.Kc, 92.40.Zg DOI: 10.7498/aps.62.054204

* Project supported by the National Basic Research Program of China (Grant Nos. 2011CB952002, 2010CB428505).
1 Corresponding author. E-mail: zhong_zhong @yeah.net

054204-6



