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Diffusion Stage Af, =4s

sound-wave Stage A/, =025

N AN A

Adjustment Stage Ar =1s

v
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BEE— - PR - SEBCHRARAATZE (forward scheme) ©

= - BRBETRERERE

B FRIH KA B 1020hPa 2 BBE KK » BEE N(Brunt-Vaisalla frequency)
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A Numerical Study on Sea Breeze and Its Interaction

with Inland Boundary-layer Large Eddies

Wu-ron Hsu Jou-Ping Hou

Department of Atmospheric Sciences, National Taiwan University

ABSTRACT

Sea breezes are triggered by the convective boundary layer developed over coastal areas
during the day. The horizontal spatial scale of the circulation is on the order of 10 km while the
scale of the dominant large eddies inside the convective boundary layer over land is about 1 km.
When sea breeze penetrates inland, it collides with the large eddies and the structures of the two
systems of different spatial scale change. The effect of cold advection brought by sea brecze
suppresses the thermal convection over land, while the leading edge of the sea breeze circulation

undulates due to interaction with the large eddies.

We use a numerical model to examine this phenomenon. The model is two-dimensional and
non-hydrostatic. It is free of artificial smoothing coinmonly used in numerical models and can
still maintain numerical stability. The results show consistency with observations as rcgards to
structures of both sea breeze and inland boundary layer. Our study demonstrates the importance of

the advection proccss and explains the periodic behavior of the intensity of sea breeze fronts.

Key words: Sea breeze, Convective boundary layer, Sea breeze front, Large-eddy simulation.



