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COMPARISONS AND IMPROVEMENT OF WATER VAPOR ADVECTION
SCHEMES OF GRAPES REGIONAL MODEL

CHEN Zi-tong", WAN Qi-lin", SHEN Xue-shun?, HUANG Y an-yan',
ZHANG Yan-xia', ZHANG Cheng-zhong', DING Wei-yu*

(1. Guangzhou Institute of Tropical and Marine Meteorology, CMA, Guangzhou 510080, Ching;
2. Chinese Academy of Meteorological Scineces, Beijing 100081, China)

Abstract: Due to the use of the semi- Lagrangian, semi-implicit scheme, the Global/Regional Assimilation
PrEdiction System(GRAPES) model can increase the time step without affecting the stability, and model
integration may have a higher computational efficiency and accuracy, as compared with Euler explicit
time-difference methods. The semi-Lagrangian methods need interpolation algorithms to predict the value of
successive time steps. For water vapor, it might be supersaturated or negative, requiring special treatment to
solve this problem. In this paper, the schemes of QMSL(Quasi-monotone semi-Lagrangian) and
PRM(Piecewise Rational Method) in the GRAPES model were tested and preliminary summaries of the
schemes were made from the analysis of the precipitation and situation forecast. Compared to the linearly
constraint semi- Lagrangian scheme, the QMSL program was improved. A continuous test run shows that the
new program is stable and reliable, precipitation and situation forecasting are improved to a certain degree, and
typhoon forecasting experiments al so have good resuilts.

Key words: regional modd; semi-Lagrangian semi-implicit; water vapor advection
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