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EFFECT OF BARRIERS ON FLOWS ASSOCIATED WITH A FIXED VORTEX
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Effect of mountain barrier on the typhoon vortex is studied thecreti-
cally in terms of the understanding of the dynamical events associatel
with its blocking phenomena. Utlizing a numerical scheme, this paper
studies the flow patterus for various angles attack associated with a
fixed concentrated vortex in the presence of a two-dimensional barrier.
Numnerical model is done on an initial-value problem based on the stream-
function/vorticity formulation. The general behavior and the feature of
flows when interacting with the barrier have found to depend on angle
attack, velocity of uniform flow, the circulation and location of vortex.
The agreement of flow patterns between the labératory experiment and the
muerical solution is reasonahble,

I. Introduction

The importance of topographic effects on the atmospheric flow have
led to numerocus studies and 1nvestlgat10na by many scientists throughout
the world in recent years. It has been recognized that mountain ranges
have strong interaction with and influence over typhoons. The mountain
effect usually manifests itself in the form of floods and disasters for
certain areas. In order to reduce human and econonic losses resulting.
from typhoons, it is important to understand the phenomena and mechanism
of the blocking effect when a typhoon vortex is in the vicinity of moun-
tain barriers. But the problem of studying the dynamich® of a typhoon
" vortex in the presence of barriers seems to have not been very well in-
vestigated. With the strong two dimensional characters assured by its
high rotational itensity, typhoon can be treated as a qu351—two-dimen51onal
rotationally constrained fluid and considered as a two-dimensional con-
centrated vortex. This paper is then to study the flow pattern of a.
uniform flow associated with a fixed vortex in the presence of a barrier.

The literature on the flow past obstacles is extensive.. The survey



