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The studying of the equilibrium model for the coupled air-sea
boundary layer in the Tropics

Hsin-hsing Chia' Ching-chi Wu®
Weather Forecast Center, Central Weather Bureau, Taiwan

Department of Atmospheric Science, National Taiwan University
ABSTRACT

A One-dimensicnal coupled air-sea boundary layer model is used to study the equilibrium state of the air ~sea
boundary layer in the Tropics. The atmospheric model is a one-dimensional thermodynamic model for a partially
mixed, partially cloud convective boundary layer (CBL). The model includes the effects of the cloud-top subsidence,
surface momentum, latent heat flux, sensible heat flux and the radiative transfer (Betts and Ridgway, 1989). The
oceanic model is a thermodynamic model for a well-mixed layer, with a closure constraint based on a one-dimensional
turbulent kinetic energy (TKE) equation following Kraus and Turner(1967).

The depth of the CBL and the oceanic mixed layer (OML) increase and the upwelling below the OML decrease,
corresponding to either increasing SST or increasing surface wind. The deeping of the equilibrium CBL is primarily
due to the increase of CBL moisture with increasing SST and surface wind. The increase of the OML depth and the
decrease of upwelling are due to the decrease of surface net heat flux with ii;creasing with SST and the increasing of the
forced wind stress mixing. We sec that, with greater coupling, the CBL depth changes more slowly with SST and drier
in the subcloud layer, corresponding to the cloud-top subsidence. The decrease of latent heat flux, will modify the
surface net heat flux ,and will influence the development of OML. as well. This work suggests that the equilibrium state
of the coupled system is very sensitive to the surface net heat flux. Among them, the latent heat flux plays a crucial rofe
in changing the moisture and the radiative flux in the CBL and the thermodynamic budget in the OML.
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