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SOME PROBLEMS IN REGIONAL NUMERICAL
WEATHER PREDICTION

Liao Dong-xian
(Academy of Meteorological Science, Central Metecrological Service)
Lu Wei-song
(Nanjing Institute of Meleorology)
Abstract

This paper aims at investigating some problems in regional numerical weather
prediction, such as the errors caused by conventional artificial boundary condi-
tions and their related computational problems, etc.

In the first place, the errors caused by the so-called“fixed boundary condi-
tion” employed for making predictions by using the advection equation, are dis-
cussed. The corresponding error equation and its solutions are given. It is shown
that under this condition the errors propagate towards the central part of the com-
putational domain from the boundaries with wind speed u. In the vicinity of
the inflow boundary, the errors flatten the marching wave. But, on the contrary,
in the vicinity of the outflow boundary, the wave amplifies in amplitude abrupt-
ly at the time t(=3/\/4u) after the start of computation, where A is the wave
Iength. At the same time, the wave becomes much narrower than that at the ini-
tial instant. In solving the shallow water equations under the condition, there
are two kinds of error propagating towards the interior part of the domain at
speeds of |u--c| and ju—c|, respectively, where c¢ is the veloctiy of the external
gravity wave.

The errors caused by the semi-fixed boundary condition are also discussed.
The results show that they can only propagate along the current and no pheno-
menon of abrupt amplification of the wave occurs.

In the next place, some space-splitting upstream finite-difference schemes
suitable for the advection equation under the semi-fixed boundary condition are
proposed and discussions of the related computational stability are made.

Finally, several one-dimensional nested-grid predictions using the schemes
are given. By comparing the results with those obtained by the Euler backward
scheme and by the leapfrog scheme, it can be found that among the schemes
used a proposed one in ome-way approach and another proposed one in two-way
approach are -better than the other ones.



