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OBJECTIVE ANALYSIS. BASED ON FINITE ELEMENT METHOD

——USING THE LINEAR BALANCE EQUATION
AS A DYNAMIC STRONG CONSTRAINT

Chin-Ching Wang

Department of Physics, Chung Cheng Institute of Technology

ABSTRACT

An objective analysis in an inequally spaced grid
system is developed using variationa} approach. The scheme
is performed to minimize the differences between the
observational and the optimized height and wind fields
subject to some constrainté. In this study, the linear
balance equation is employed as a dynamic strong con-
straint. The observational stations ére ;hosen a grid
points and the triangular element system is constructed
on them for the finite element analysis. The real data
during Mei-Yu season in East Asia are utilized to in-
vestigate the applicability of the scheme.

The computational results show that the magnitudes
and the general patterns of height, velocity and vor-
ticity fields are in good agreement with the synoptic
weather system and the NOAA-4 satellite pictures. Also,
the comparison with the subjective and Cressman objective
analysis is performed and discussed.

The finite element scheme is quite general. It may
be applied to various weather systems with various
constraints. Several progressive and possible extensions

are also dicussed.



