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A Numerical Study on the Development of Tropical Cyclone:
Beta Effect and Mean Flow Effect

Bao-Fong Jeng, Melinda S. Peng and R. T. Williams
Department of Meteorology
Naval Postgraduate School

Abstract

The beta effect and the mean flow effect on the development of tropical cyclone are
studied by numerical integration. These numerical integration were made using the Naval
Research Laboratory limited-area primitive equation model. The model’s initial condition
has a modified Rankin vortex blended with the environment flow. The initial mass fields
are in gradient wind balance with the wind field. '

There are totally 20 experiments which are grouped into four categories with
different latitudinal parameter (12N, 22N) and Coriolis parameter (variable £, constant f).
Each group contains five cases with different constant zonal mean flows (u=-10, -5, 0, 5,
10 m/s).

It's found that a variable Coriolis parameter and the inclusion of a mean flow in the
environment both lead to weaker cyclones. The stronger cyclones have recycling low level
flows of the wavenumber-one asymmetry near the cyclone centers. This recycling flows
allow more symmetric distributions of the moisture convergence around the cyclone
centers and smaller across-the-center flows. The weaker cyclones have ventilation low
level flows across the cyclone centers and generate more asymmetric moisture
convergence around the cyclone centers that are not favorable for cyclone’s development.
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