
 
 

  1  2 1 
1  
2  

 
Hsiao-Ling Huang1, Chung-Chieh Wang2, and George Tai-Jen Chen1 
1 Department of Atmospheric Sciences, National Taiwan University 

2 Department of Earth Sciences, National Taiwan Normal University 
 

     
 

Weather Research and Forecasting (WRF) 2002
5 3 5

12.2 m s-1 GMS 5
TRMM 0.25o ECMWF 1.125o 45 km

102-105 oE 2500 m

(no-radiation; NR)
(no-microphysics; NM) (CT)

CT NR NM NR NM
CT NR 44 ~ 56 % NM 67 ~ 88 %

 
 

 
 ( ) 

 (quantitative precipitation forecasts; QPF) 

 (Olson et al. 1995; 1991)

 (Shapiro and Thorpe 2002) Carbone et al. (2002) 
 (5-8 ) 

 (Hovmoller )
1

 (
Carbone et al. 2005; 2006)

 (mesoscale convective 

systems; MCSs) 3000 km 60 h

 (Dai et al. 1999; Ahijevych et al. 
2004) 0000 
UTC ( 1700 LST) 104�W

90�W
Wang 

et al. (2004, 2005) GMS 5

172



 (Yu et al. 2007) 
TRMM (Johnson 2010) 

WRF
2002 5

 

 

 
WRF (Weather Research and 

Forecasting) V2.2 (Dec. 2006 Release)
2002 5

3
45 15 5 31
2002 5 2 1200 5 1200 UTC 72

(European Center for 
Medium-Range Weather Forecast; ECMWF)  
1.125o × 1.125o Grell

(Grell 1993) 5
Grell

45 15
Lin et. al (1983)

YSU scheme Dudhia (1989) 

 (spin-up) 
WRF 12-60 h 5 3

0000 5 5 0000 UTC GMS 
TBB 5 Tropical Rainfall Measuring Mission 
(TRMM) 3B42 0.25o

(ECMWF)1.125o × 1.125o

 
 

 
GMS 5 km WRF 5 km

30�-40�N, 
97�-107�E 2002 5

2 1200 5 1200 UTC

2
5 km

12.2 m s-1  

CT 45 km
CT

CT 5 3 1800 
UTC
102-105oE

C1
5 4 0600 UTC

3000 m
100-103oE
C2 (

2 3 )  

CT
WRF

CT NR
NM

4a

4b,c CT
eastern plateau; EP

leeside lowland; LL 4d CT NM
leeside slopes; LS

EC
NR
CT

2c 1 NM
EP

LL 4c,d
1 CT

 

 
Ahijevych, D. A., C. A. Davis, R. E. Carbone, and J. 

173



D. Tuttle, 2004: Initiation of precipitation 
episodes relative to elevated terrain. J. Atmos. 
Sci., 61, 2763-2769. 

Carbone, R. E., D. A. Ahijevych, A. Laing, T. Lang, T. 
D. Keenan, J. D. Tuttle, and C.-C. Wang, 2006: 
The diurnal cycle of warm season rainfall 
frequency over continents. 27th Conference on 
Hurricanes and Tropical Meteorology, 23-28 
April, Monterey, California, USA, 13D.1, 1-5. 

——, A. Laing, T. D. Keenan, C.-C. Wang, and G. 
T.-J. Chen, 2005: Conditions associated with 
warm season rainfall over Africa, Australia, 
China and the United States. Fifth International 
Scientific Conference on the Global Energy and 
Water Cycle. 20-24 June, Costa Mesa, California, 
USA, 256. 

——, J. D. Tuttle, D. Ahijevych, S. B. Trier, 2002: 
Inferences of predictability associated with warm 
season precipitation episodes. J. Atmos. Sci., 59, 
2033-2056. 

Dai, A., F. Giorgi, and K. E. Trenberth, 1999: 
Observed and model-simulated diurnal cycles of 
precipitation over the contiguous United States. J. 
Geophys. Res., 104 (D6), 6377-6402. 

Dudhia, J. 1989: Numerical simulation of convection 
observed during the Winter Monsoon 
Experiment using a mesoscale two-dimensional 
model. J. Atmos. Sci., 46, 3077-3107. 

Grell, G. A., 1993: Prognostic evaluation of 
assumptions used by cumulus parameterizations. 
Mon. Wea. Rev., 121, 764–787. 

Johnson, R. H., 2010: Diurnal cycle of monsoon 
convection. The Global Monsoon System: 
Research and Forecast, C.-P. Chang et al., Eds., 
World Scientific Publication Co. inpress. 

Lin, Y. -L., R. D. Farley, and H. D. Orville, 1983: 
Bulk parameterization of snow field in a cloud 
model. J. Climate Appl. Meter., 22, 1065-1092. 

Olson, D. A., N. W. Junker, and B. Korty, 1995: 
Evaluation of 33 years of quantitative 
precipitation forecasting at the NMC. Wea. and 
Forecasting, 10, 498-511. 

Shapiro, M. A., and A. J. Thorpe, 2002: The 
observing system research and predictability 
experiment (THORpex). Proceedings, 
International Conference on Mesoscale 
Convective Systems and Heavy 
Rainfall/Snowfall in East Asia, 29-31 October, 
Tokyo, Japan, 1-12. 

Wang, C.-C., G. T.-J. Chen, and R. E. Carbone, 2005: 
Variability of warm-season cloud episodes over 
East Asia based on GMS infrared brightness 
temperature observations. Mon. Wea. Rev., 133, 
1478–1500. 

——, ——, and ——, 2004: A climatology of 
warm-season cloud patterns over East Asia based 
on GMS infrared brightness temperature 
observations. Mon. Wea. Rev., 132, 1606–1629. 

Yu, R., T. Zhou, A. Xiong, Y. Zhu, and J. Li, 2007: 
Diurnal variations of summer precipitation over 
contiguous China. Geophys. Res. Lett., 34, 
L01704, doi:10.1029/2006GL028129. 

1991
 ( ) 19

177-188  
 
 
 
 

1 CT NR LL EP
w; cm s-1 mm h-1

0000 ~ 0600 
LST 1200 ~ 1800 LST
LL EP 4a  

 
 CT NR NM

LL  

(00~06 LST) 

w (cm s-1) 5.75 3.23 3.85

 (mm h-1) 1.85 0.93

EP  

(12~18 LST) 

w (cm s-1) 6.01 2.64 5.26

 (mm h-1) 0.53 0.31

 

174



 
 
 
 

 

 

 

 

 
 
 

 

 

 
 
 
 
 
 
 
 
 

 

1  
(mm h-1) 

30o - 48 o 
N 78 o - 115 o W 1999 5 

1998 7 (from Carbone et al. 
2002) 

 

 

 
 
 
 
 
 
 
 

 

 

 

 

(a) 
 
 

 
 

 
 

 
 

(b) 
 
 
 
 
 
 
 
 

(c) 
 
 
 
 
 
 
 
 
 
 
 

2 2002 5 3 0000 UTC 5 5 0000 
UTC (a) GMS-5 TBB 
( ) TRMM 0.25o WRF

5 km (b)CT (c)NR
(mm h-1)

30 o-40o N 97 o -107o 
E UTC LST  

 
 

175



= 0.85

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

     (b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
   (d) 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

176



= 0.85 0.7
EP LL = 0.92 EP LL

= 0.97 LS

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  (d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

177


