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Background

ÁDone et al. (2004) showed that Weather Research and Forecast (WRF) 
model was able to correctly capture the timing, location, and mode of 
MCSs in the majority of Bow Echo and Mesoscale Convective Vortex 
Experiments (BAMEX) cases. 

ÁLee et al. (2010) evaluated the prediction of warm season rainfall over 
the Korean Peninsula by the WRF-based real-time forecast system of 
the Joint Center for High-impact Weather and Climate Research (JHWC) 
with data assimilation. They showed that the high-resolution warm 
season rainfall prediction over the Korean Peninsula was substantially 
affected by improved prediction of synoptic-scale environment.

ÁIt is known that the model predictability of rainfall diurnal variation is 
difficult (Davis et al. 2003; Clark et al. 2007), especially, its deficiency 
can be found in long-term averaged simulated precipitation (Clark et al. 
2007). 



In this study, we evaluated the diurnal variation of predicted rainfall with 
the Joint Center for High-impact Weather and Climate Research 
(JHWC) WRF model system.

We analyzed the sensitivity of diurnal variation to the cumulus 
parameterization schemes in the WRF model for the simulation of 
summer rainfall over the Korean peninsula.

Objective



JHWC real-time system

- In 2006, JHWC was jointly established between Seoul National University and 

National Center for Atmospheric Research by the Global Partnership Program 

of the National Research Foundation of Korea (previously KICOS) in order to 

improve the forecast of high-impact weather and climate in East Asia. 

- Since November 2006, the model domain, resolution and run time of WRF 

was tested for the JHWC real-time operation and research.

- The outputs of the real-time operation were uploaded on the JHWC website 

since May 2007. 

- The resolution of the initial and boundary data for the JHWC real-time run was 

changed  from 1ôto 0.5ôfrom October 2007.
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ÅDATA set : WRF output 06.11 ~ 07.08 , 12 UTC model run per day

Description Domain 1 Domain 2 Domain 3

Horizontal grid size 27 km 9 km 3 km

Horizontal grid # 238 180 238 226 247 226

Vertical Layers/Top 35 sigma layers / 50 hpa

Integrate time (int.)
72hr 

(Dt = 120 s)

48 hr 

(Dt = 50 s)

24 hr 

(Dt = 18s)

Interval of producing output 3 hr 1 hr 1 hr 

Explicit Moisture WSM 6-class graupel scheme

CPS Kain-Fritsch (new) None

Boundary Layer YSU scheme

Long-wave radiation rrtm radiation

Short-wave rad. Dudhia scheme

Surface physics Noah land-surface model

12 UTC 18 00 06 12

GFS download and model pre-process

72 hours forecast of domain1 ( 1hr)

Nest-down & 48 hours forecast of domain2 ( 2hr 20min)

Nest-down & 24 hours forecast of domain3 ( 3hr)

ÁRuntimes

Model description and operation

Input data : NCEP GFS data

ÁWe analyzed the rainfall cases in recent years (2007~2009). 



Observed rainfall distribution in JJA (2007~2009)

GPCP TRMM
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- GPCP (Global Precipitation Climatology Project) : 2.5-degree resolution

- TRMM (Tropical Rainfall Measuring Mission) : 0.25-degree resolution

in JJA (2007~2009)
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