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Abstract : We projected the temperature changes in the mid-21st century with Representative Concentration
Pathway (RCP) 4.5 and RCP8.5 using the temperature data simulated by four regional climate models (RCM:s:
WREF, CCLM, MM5, RegCM4) in Korea. The simulation area and spatial resolution of RCMs were the CORDEX-
EA (COordinated Regional Climate Downscaling Experiment-East Asia) area and 25 km, respectively. We
defined the temperature change as the difference (ratio) between the average annual temperature (IAV: Interannual
Variation) over the projected 25 years (2026-2050) and that over the present 25 years (1981-2005). The fact that
the average annual temperature bias of the four RCMs is within +2.5°C suggests that the RCM simulation level is
reasonable in Korea. Across all RCMs, scenarios, and geographic locations, we observed increased temperatures (IAV)
in the mid-21st century. In RCP4.5 and RCP8.5, 1.27°C and 1.57°C will be increased by 2050, respectively. The
ensemble suggests that the temperature increase is higher in winter (RCP4.5: 1.36°C, RCP8.5: 1.75°C) than summer
(RCP4.5: 1.25°C, RCP8.5: 1.49°C). Central Korea exhibited a higher temperature increase than southern Korea.
A slightly larger IAV is expected in the southeastern region than in the Midwest of Korea. IAV is also expected to

increase significantly in RCP4.5 (summer) than in RCP8.5 (winter).
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Table 1. Information of fine-scale climate change with 25 km horizontal resolution used in this study.

GCMs RCMs

Downscaled climate change information

H EM2-A
adGEM2-A0 RegCM4

MM5 - Present Climate - 27 y (1979-2005)
- Scenario Runs: 2 RCP (4.5, 8.5) x 95 y (2006-2100)

MPI-ESM-LR CCLM

WREF - Present Climate - 27 y (1979-2005)
- Scenario Runs: 2 RCP (4.5, 8.5) x 95 y (2006-2100)
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Figure 1. Model domain and topography (m).
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Table 2. Detailed model configuration of four regional climate models (RCMs) used in this study.

Models WREF CCLM MM5 RegCM4
Vertical levels Eta-30 40 hybrid 6-24 G-23
Dynamic framework Non-hydrostatic Non-hydrostatic Non-hydrostatic | Hydrostatic
PBL scheme YSU Davies and Turner YSU Holtslag
Convective scheme Betts-Miller-Janjic Tiedtke Kain-Fritsch II MIT-Emanuel
Land surface Noah TERRAML CLM3.0 CLM3.5
Longwave radiation scheme | CAM Ritter and Geleyn CCM2 CCM3
Shortwave radiation scheme | CAM Ritter and Geleyn CCM2 CCM3
Spectral nudging Yes Yes Yes Yes
Reference Skamarockeral. (2008) | Rockeleral. (2008) Leeetal. (2004) Giorgietal. (2012)
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Figure 3. Spatial distribution of bias of annual mean air temperature between each four RCMs and KMA observation

data.
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Figure 4. Time series of annual, summer, and winter temperature anomalies (°C) simulated by four RCMs with
observation during 1981-2050 for the RCP4.5 and RCP8.5.
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Figure 5. Spatial distribution of the difference between the mid-21C (2026-2050) and present period (1981-2005) for

annual temperature (°C).
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Figure 6. Spatial distribution of the mid-21C (2026-2050) variance to present period (1981-2005) ratio for annual

temperature (°C).
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Figure 7. Same as Figure 5, but for summer temperature (°C).
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Figure 8. Same as Figure 6, but for summer temperature (°C).
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Figure 9. Same as Figure 5, but for winter temperature (°C).
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Table 3. Difference of domain averaged temperature (°C) between the mid-21C (2026-2050) and present period (1981-

2005) for South Korea according to the RCP4.5 and RCP8.5.

RCMs
Season Scenario
WREF CCLM RegCM4 MME

RCP4.5 1.04 1.07 1.71 1.27
ANN

RCP8.5 1.49 1.52 1.70 1.57
A RCP4.5 0.93 1.08 1.75 1.25

RCP8.5 1.18 1.46 1.82 1.49

RCP4.5 1.17 1.07 1.85 1.36
DJF

RCPS8.5 1.96 1.75 1.53 1.75
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