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STUDY OF PRESSURE GRADIENT FORCE AND MOISTURE ANALYSIS OF
REGIONAL FORECAST SYSTEM

Shwu-ching Lin Melinda S. Peng

Central Weather Bureau Naval Postgraduate School

ABSTRACT

In the terrain following ccordinate such as the a-coordinate in numerical model the
horizontal pressure gradient forces in the momentum equations as two terms. One is the
geopotential gradient evaluated on the a level.The other one is the correction to it due
to elevated terrain which is computed by the terrain prseeure gradient. Unfortunately,
these +two terms on the steep mountain area usually have opposite signs and have
approximately equal magnitudes. Therefore large errors can be arcused from this
exprrssion. Many studies have been devoted to eliminate this errors in the pass. However,

none of the scheme proposed has been proved to he completely free of this error.

Twe types proposed are a airming to reduce error : cne is proposed that only the
deviation from some reference levels are used in pressure gradient term. The other one is
proposed to interpolate the gecpotential back to the pressure level at each time step and
the pressure gradient force is thus computed on the level p-surfaus. This scheme suffers a

substantial computer time and alsc extrapolation are need in the bottow and top layers. In

this study the scheme proposed by Zheng and Liou(l986)where the iﬁitial pressure gradieut
is computed on pressure surfaces and only the deviation from the initial part are computer

on the a-surface in following time step.

In the original configuration of RFS, the geopotential height ,wind and temperature
analysis were included, except moisture analysis. The relative h;midity is the objective
analyzed variable, and observed dry ball and dew point temperatures are used to camputed
the relative humidity. Tolerance levels for buddy and gross checks are reasonable. The
impact of the moisture analysis an RFS is decidedly positive. After the implementation,
the RFS consistently predicts better precipitation patterns ,and the large gradient on

boundary has been improved.
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