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CORDEX-EA Workshops
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RCM projects in Korea
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CORDEX EA
CORE 

Experiments

CORDEX
FPS 

Experiments
(CPM & 
LULC)

Development 
of Coupled 

RCM

2010-2011: CORDEX Phase I

2012-2014: 12.5km Korea (KOR-11)

2015-2017: CORDEX Phase II

2018-2020: New Project for CORDEX (3 million $ for 3yr)

RCM projects in Korea
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http://cordex-ea.climate.go.kr/cordex/dataDownload.do

China & Japan

ESGF NODE



9



10

üü



11

0

10

20

30

40

1985 1990 1995 2000 2005 2010

RSMC
HadGEM3-RA
RegCM
SNURCM
WRF
RSM
EWA
PEA

0

20

40

60

80

1985 1990 1995 2000 2005 2010

RSMC
HadGEM3-RA
RegCM
SNURCM
WRF
RSM
EWA
PEA

0

20

40

60

80

1985 1990 1995 2000 2005 2010

RSMC
HadGEM3-RA
RegCM
SNURCM
WRF
RSM
EWA
PEA



12

Typhoon track densities (25km vs 50km)



13

Wind-pressure relationship: 50km (blue), 25km (red)
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Domain & Topography

SK44 (CORDEX phase I) SK22 (CORDEX phase II)
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-0.54
RMSE: 0.73

19-yr (1989-2007) mean annual Precipitation (mm·day-1) 
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Probability density function of summer precipitation over South Korea
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STARDEX Index for 19 years over South Korea
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Second peak period
= (Aug.-Sep.)

Time-series of daily precipitation over South Korea for 19 yearsPrecipitation related to 
typhoon for second peak
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OBS 50km 25km

Heat wave indices for 17 years (1989 – 2005)
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OBS 50km 25km

Heat wave indices for 17 years (1989 – 2005) after Bias Correction
(Linear Scaling)
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§ We evaluated the results of Phase I and II experiments and compare the performances in
simulating high impact weather and climate.

§ In general, RCMs with higher-resolution more reasonably capture the spatial distribution of
precipitation over the Korean Peninsula compared to those with lower-resolution. In
particular, large precipitation regions related to complex mountain ranges are well
simulated due to detailed topography in RCMs with higher-resolution.

§ Increasing model resolution results in improved simulation of typhoon activity over the
western North Pacific. Higher-resolution RCMs in Phase II generally reproduce more
realistic typhoon intensity compared with lower-resolution RCMS in Phase I. Therefore,
large precipitation amount over the Korean Peninsula for the late summer and early fall
associated with typhoon activity can be properly captured by higher-resolution RCMs in
Phase II.

§ RCMs in Phase II have an ability to reduce systematic cold bias of surface air temperature
for heat wave cases due to more detailed topography and improved simulation of regional
processes such as the Foehn effect.

§ In summary, higher-resolution RCMs in Phase II can improve the simulation of high impact
weather and climate compare with lower-resolution RCMs in Phase I.
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RegESM

Warner et al. 2010

COAWST (Coupled Ocean-Atmosphere-Wave-
Sediment Transport)
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AS41 session: Regional Climate Downscaling and CORDEX
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Thank You!Thank You!
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vglmin σvv +=
³++= 850500200sum ΔTΔTΔTΤ
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Case Study for typhoon PABUK
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Portrait plot of STADEX indies (5 models ensemble)



29

Convective 
precipitation

Non-convective 
precipitation

Time-series of daily precipitation over South Korea for 19 years
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Without precipitation 
related to typhoon for 

second peak

Time-series of daily precipitation over South Korea for 19 years
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Temporal evolution of 19-yr mean synoptic fields 

*zonal mean: 124.5-132.0
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17-yr (1989 – 2005) JJA mean surface air temperature (oC)


