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Prediction of tropical cyclones by numerical models - A review
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ABSTRACT. This paper con tains a review of some past and recent developments in cyclone

track prediction problem by dynamical models. The early attempts aimed at predicting tropical cyclone

motion by using simple barotropic models based on vertically integrated vorticity tendency equation .
Barotropic models art: still used ope raricnally in some cenues due . to their simplicity. However,

current emphasis is on advanced primitive equation models incorporating physical processes, like
cumulus convectio n. which are necessary to account for a major component of the cyclone movement.
An important aspect of cyclone prediction by dynamical models is prescription of a correctly analysed
syn thetic vortex in the initial fields for running a forecast model. Several approaches developed by
various groups for gener ating synthetic vortex are di scussed, Examples of some cases of track

prediction by limi ted area model in L\lD and by global models are illustrated.
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1. Introdu ction

Prediction of tropical cyc lone by numerical models
is, in principle , attempted by formulat ing a suitable
numerical model, initializ e it with observed data and
integrate the time-dependent hydrodynamic equati ons
numerically for a suitable lime period 10 obtain the
desired forecast, However, when a modcl is applied

to the tropics, especially 10 tropical cyclone forecast

prob lems, certain difficulties arise. Firstly, tropical

cyclones occur most freq uently over data sparse region s

(225)

of the tropical oceans where an accurate specification
of the initial state of the atmosphere is difficult.
Secondly, the high-wind region of a tropical cyclone
is small when compared to synoptic-scale systems ,
This makes it impractical to resolve the details of the
vortex using a single mesh or grin length. Thirdly, th~

dynamic s of the tropical atmosphere and the interaction
of a tropical cyclone with its surrounding environment

arc nOI as well understood as the circulation regime s

found in middle latitudes.
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