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ABSTRACT. This paper describes the results of numerical simulation of atm ospheric boundary layer
oyer Arabian Sea during N E-Mo nsoo n season. A one-dimensional air-sea interaction mode l was used to
simulate the vertical profiles of momenturn, heat and moisture fluxes as well as the interface and near-sur­
face metec rologlca! clements which are important in determining the surface layer energy transports. The
simulation experiments were based on initial data obtained from obse rvatio ns made during February-March
1964 over the eastern part o f the Arabian Sea .

The results demo nstrate that the model simulated vertical profiles or temperature and wind are in
general agreement with ob served structure of the atmospheric boundary layer over Arabian Sea. Com­
parison wi th observation s of tea surface temperature and near-surface wind and humidity sho ws that the
model is capable o f realistic simulations. The model result s include the vert ical profiles of eddy fluxes of
sens ible heat. moisture and momentum within -the atmospheric bounda ry layer.

1. Introduction

A one-dimensional air-sea interaction model
has heen adopted to simulate the detailed time and
space (vertical) structure of the atmospheric bound­
ary layer over Arabian Sea during winter monsoon
season. The model is mathematically and physi­
cally based on the Eulerian conservation equations

. for momentum, heal, water vapour, salinity and
pollutants and is capable of examining the trans­
port and diffusion processes in the planetary
boundary layer. The principal processes parame­
terized are boundary layer turbulence in stratified
conditions, mixing due to wind-generated waves
on the interface and cloud dependent radiative
heating throughout the layer. In this paper,
a comparison between direct observations and the
model simulated near-surface meleorological condi­
tions with five day average input data for the period
28 February-J March 1964 are presented. The
model results include Ihe eddy fluxes of sensible
heat, water vapour and momentum within the
atmospheric boundary layer.
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2. The Model description

The model equation takes the form

(I)

Where V is the velocity vector, z is height, t is
lime, K, is Ihe eddy exchange coefficient for the
dependent variables X, and R, is the Richardson
number. The dependent variahles X, and associat­
ed source terms A, are listed in Table 1.

The Eqn. (I) is non-linear Ihrough the depen­
dence of vertical diffusion coefficients on Richard­
son number. The vertical diffusion coefficients
arc internally computed in the mode! as a fuhction
of vertical gradients of wind, humidity and
temperature. For water sub-surface, the formulae
for the Richardson number and vertical diffusion
include mixing length variations due 10 the presence
of mean turbulent wave at the interface.
















