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A ppa Y (18)
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¥ p Bpn PHREEHE R DB
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5+ Vv)—gy—(p¢,,)+ay(p¢y)=Fy ......... (12)
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A)~QRDX %% LS F,, F, Fps X F
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B A L HBBERAR -
WRF % & 3% 4] 5 42 6 B 1E 0 A1
A — P B = P& Runge-Kutta # X, & 47 65 B

o mEKH R A %R Arakawa C &
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. WSM 5-class scheme
E4# 32 (mp_physics) (NCEP mixed phase)
& % # % (ra_lw_physics) rrtm scheme (RRTM)

Dudhia scheme
(Simple short wave)

Monin-Obukhov
scheme

Noah land-surface.
model

YSU scheme

4 3% %3 % (ra_sw_physics)
i 3@ (sf_sfclay physics)
s % (sf_surface_physics)

# 7 & (bl _pbl physics)

Kain-Fritsch (new

M % (cu_physics) Eta) scheme

(=) BmAEH
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. ( National Centers for Environmental
Predication, NCEP) 2 X $ AR 2 # &
Ao KT 4B AT R B 1°x1° 0 @A TR AT
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WRF- and SSM/I-derived OPIs Applied to the Development of

Mesoscale Convective Systems
'Shih-Chieh Tai ~ *Gin-Rong Liu ~ 'Wen-Ting Chen
" Chinese Naval Meteorologic and Oceanographic Office

“ Center For Space and Remote Sensing Research, National Central Universitv

ABSTRACT

Each year mesoscale convective systems (MCSs) usually occur in May and June,
Mei-Yu season, over the ocean around Taiwan. Many previous studies exhibited that
there is a close relationship between air-sea interaction and MCSs. The purpose of this
research is to analyze such MCSs by the Objective Potential Index (OPI). The OPI has
the capability to describe the spatial distribution of the intensity of air-sea interaction
and its tendency for variation, and it can serve as an indicator for arising, development,
and dissipation of MCSs.

[n this investigation, the convection cases in May and June 2005 are simulated by
the Weather Research and Forecasting (WRF) model with a horizontal resolution of 30
km in the simulated domain. After the WRF model integrates for 72 hours, compute the
WRF-derived OPI with the simulated air-sea parameters, and then compare the results
with the SSM/I-derived OPI.

The results indicated that the distributions of WRF-derived OPI and SSM/I-derived
OPI are similar roughly, but many differences still exist in local areas. It was seen that
underestimations from the WRF-derived OPI occurred in regions, where the higher
values of the SSM/I-derived OPI existed in a spatial distribution. In terms of the time
serics analysis, the minimum of infrared brightness temperature (also denotes the
strongest convection) appeared about 1 to 2 days after the maximum of SSM/I-derived
OPI. In addition, it was seen that before the convection reached its highest intensity, the
WRF and SSM/I OPI both showed a relative extreme value. However, the time point was
not consistent with each other. Furthermore, the WRF-derived OPI index also seemed to

underestimate the values.

Key Words: Objective Potential Index (OPI), SSM/I, WRF



