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B HEEKMEBRBACRZTEBRETSER(1996) - REA KRR > RIEEBK
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WERMBER BN — B (Melander e a/.,1988 : Palvani,1991 ; Ritchie and
Holland,1993; Wang and Holland,1995) « ERFEMKE » 36/ LAtk » B ® R AR 1
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12/hRE LU R B SER I BE/F A& W I A E B R 2 BB B 2 hn L #5
RBR - WA - RBRO3O/MFIFERARE - HRABEHRF4.5n/s » BRPORERR
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Micro DS320km 36 HRS. Micro DS320km 60 HRS.
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StAt o EEEE AT NG - VAR R R B G A B T TR o B ) 4 IR R R TR % 0 St T 7 3
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A Preliminary Simulation on the Interactions between
Two Mesoscale Vortices

Cheng-shang Lee Yu-lien Chu

Department of Atmospheric Sciences, National Taiwan University

ABSTRACT

Observations showed that the meso-vortex embedded in the near-equatorial monsoon trough
can develop into a tropical cyclone due to the interactions between vortices. To help understand
the physics behind the vortex development, this preliminary study attempted to simulate the
interactions between two weak mesoscale vortices without environmental forcing, using CSU-
RAMS. The maximum wind speed of the initial model vortex was only 4m/s and the effective
radius was about 100km. For the control experiment, the numerical integration was done on an
f-plane with the effect of latent heat release being included. Besides the control experiment,
several test experiments were done to study the effects of the latent heat release, the beta drift and

the separation distance between the initial vortices.

Results of the control experiment showed that the two vortices, separated by 320km initially,
rotated counterclockwise and approached each other during the integration (or the so-called

Fujiwara effect). The intensities of these two vortices were the same initially, but started to differ
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from each other during the integration. The weaker vortex then deformed into a long narrow
vorticity band and was wrapped into the stronger vortex. The intensities of the vortices increased
during the initial period of the integration due to the effect of the latent heat release. But the
model vortices kept weakening after the initial developing period. The life cycle of the model
vortex is comparable to that of a tropical cloud cluster. Results of the test runs showed that: (1)
the two vortices always had the same intensities during the integration without the effect of latent
heat release. Also, both vortices did not intensify during the initial period. (II) When the two
vortices moved closer to each other, the secondary circulation of one vortex was unfavorable to the
development of the convection associated with the other vortex. The development of the model
vortex thus was suppressed. (III) The beta effect caused the merged vortex to move
northwestward. The merged vortex also developed to the tropical storm intensity, stronger than

those of other experiments.

Key words: Typhoon, Interaction of mesoscale vortices.



