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Geostrophically Forced Flows and Momentum Transfer
in Heterogeneous Convective Boundary Layers

Cai Xuhui and Chen Jiayi
(State Key Laboratory of Environmental Simulation and Pollution Control . Center of
Environmental Sciences, and State Key Laboratory of Monitoring and Prediction

of Storm Rainfall, School of pyhsics, Peking University, Beijing 100871)

Abstract Large-eddy simulations were carried out for geostrophically forced flows in convective
boundary layers (CBL), as well as the influence of surface heat heterogeneity. Horizontal mean results
over model domain showed typical wind profile and momentum flux distribution in CBL, no matter under
condition of homogeneous or heterogeneous surfaces. However, local flow pattern and property of turbu-
lent momentum transfer changed systematically in heterogeneous conditions. Flows over the downstream
warmer surface strengthen in lower levels of the CBL and weaken in upper levels. Inverse case occurred
over the upstream cooler surface. Correspondent to the skewness of boundary layer mean flow, upward
transfer of turbulent momentum in major part of CBL could occur over warmer surface, while there
formed a major path for downward momentum transfer over cooler surface. In contrast, surface stress

strengthened over warm surface and weakened over the cooler one obviously.

Key words: convective boundary layer; heterogeneity; geostrophical forcing; momentum transfer; large-

eddy simulation



