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A Case Study of the Numerical Simulation of the Atmospheric
Duct over the sea---The Predictability for the Boundary
Parameterization of the WRF Model

Yen-Tsen Lin'  Chien-Liang Wang®  Chung-Ming Chu®

Chinese Naval Meteorologic and Oceanographic Office'
Institute of Technology Nation Defence University”
Nan-Jeon Institute of Technology’

ABSTRACT

The data observed over the sea area southeast of Taiwan from July 29 to August
5, 2004 are used and AREPS (Advanced Refractive Effects Prediction System) of U.S.
Navel is implemented to analyze the characteristics of the evaporation ducts. The
WRF (Weather Research and Forcast model) model is then used to simulate the

atmospheric environment of the ducts for comparison.

During the observation period, the weather was affected by the Pacific Ocean
High. The vertical mixing was suppressed by descents and the low-level refractive
index was then increased. The predictability tests of this study indicate that the WRF
Model has the ability to simulate the atmospheric structure near the sea surface. The
stability of simulation was well maintained. For the simulation of the elevated ducts,
the best boundary layer scheme is the YSU scheme. For the simulation of the
evaporation ducts in the lower boundary, the best one is the MRF scheme. For the
overall performance of the boundary layer scheme, the MRF scheme has the best
results. WRF Model has the ability to predict the elevated and evaporation ducts for
12 and 32 hours, respectively.

Keywords: Atmospheric duct , Elevated duct , Evaporation duct , WRF model.
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