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The application of the Smolarkiewicz moisture
advection schemes to the CWB limited area model

Tzay-Ming Leou'  Hung-Chi Kuo?
1. Computer Center, Central Weather Bureau
2. Dept. of Atmospheric Science, National Taiwan University

ABSTRACT

We have implemented of Smolarkiewicz positive definite schemes to the moisture ad-
vection equation of the CWB limited forecast system(LFS). Which involve both horizontal
advections and vertical advection. To conserve mass, it is impeortant that the m-weighted mix-
ing ratio {wg) be the predicted quantity to the moisture advection equation of CWB LFS.
So we deduced the correct Smolarkiewicz schémes for the w-weighted moisture advection
equation, which couldn’t been used suitably to the original Smolarkiewicz schemes.

Cases study shown that compare to operational scheme(FD2) or FD4, Smolarkiewicz
schemes have reasonable moisture conservation - stronger precipitation amounts and more
correct precipitation position, which is important when the grid size decreasing. It is also
important point that without any negative moisture points after advections, so the Smo-
larkiewicz schemes should have better water vapor processes under the long term integration,
e.g. climate simulation,

Key Words : positive definite scheme + second order difference ~ fourth order space second
order time-difference
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 minimeters) FD2 FD4 (SHISFP) (NSHISF)
" max. of 12h 2751 31.81 38.88 30.86
max. of 24h 30.26 28.20 21.38 32.82
max, of 36h 31.41 34.79 36.29 39.79
max. of 48h 17.98 20.26 20.12 20.04
. sum of 12h 1830.03 1847.36 1810.72 1832.91
" sum of 24h 2312.24 2316.04 2230.82 2286.37
sum of 36h 2352.43 235175 2315.60 2381.19
sum of 48h 2205.70 2200.18 2190.79 2279.72
TOTAL 8700.39 871533 854792 8780.19
% 100% 100.17% 98.25% 100.92%
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