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Present-Day Climate of the Korean Peninsula Centered Northern East Asia
Based on CMIP5 Historical Scenario Using Fine-Resolution WRF
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Abstract In this study, climate over Korea based on the Historical scenario induced by
HadGEM2-AO is simulated by WRF. For this purpose, a system that can be used be for
numerical integration over the Far East Asian area of the center of the Korean Peninsula with
12.5 km-horizontal resolution was set-up at “Haebit”, the early portion of KMA Supercom-
puter Unit-3. Using the system, the downscaling experiments were conducted for the period
1979-2010. The simulated results of HadGEM2-AO and WRF are presented in terms of 2 m-
temperature and precipitation during boreal summer and winter of Historical for the period
1981~2005, compared with observation. As for the mean 2 m-temperature, the general pat-
terns of HadGEM2-A0O and WRF are similar with observation although WRF showed lower
values than observation due to the systematic bias. WRF reproduced a feature of the terrain-
following characteristics reasonably well owing to the increased horizontal resolution. Both of
the models ssimulated the observed precipitation pattern for DJF than JJA reasonably, while the
rainfall over the Korean Peninsulain JJA is less than observation. Ha(dGEM2-AO in DJF 2 m-
temperature and JJA precipitation has warm and dry biases over the Korean Peninsula, respec-
tively. WRF showed cold bias over JJA 2 m-temperature and wet bias over DJF precipitation.
The larger bias in WRF was attributed to the addition of HadGEM2-AQO'’s biasto WRF's sys-
tematic bias. Spatial correlation analysis reveaed that HadGEM2-A O and WRF had above 0.8
correlation coefficients except for JJA precipitation. In the EOF analysis, both models results
explained basically same phase changes and variation as observation. Despite the differencein
mean and bias fields for both models, the variabilities of the two models were almost similar
with observation in many respects, implying that the downscaled results can be effectively used
for the study of regiond climate around the Korean Peninsula.
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Fig. 1. The domain and terrain height [m] of WRF.

Table 1. The details of WRF configuration.

East Asia
Horizontal demensions 201 x 180
Horizontal resolution 125x%x 125km
Vertical resolution 28 (Eta) levels
Reference latitude 37.5°
Reference longitude 1275°
Map projection Lambert Conformal

L& 7tz} 37.5%} 127.5%]|tH(Table 1).
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University scheme(Hong et al., 2006)S AM&-31cH(Table

Table 2. WRF physical schemes used in this study.
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Physics Schemes References
Microphysics WSM3 Hong et al. (2004)
Longwave Radiation .

Shortwave Radiation CAM Collins et al. (2002)
Surface Layer Monin-Obukhov similarity Jménez et al. (2012)
Land Surface Noah Chen and Dudhia (2001)
Planetary Boundary Layer Yonsei University Hong et al. (2006)
Cumulus Kain-Fritsch Kain (2004)
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Fig. 2. From June to August (JJA) and from December to next year February (DJF) mean climatologies of temperature at 2 m
[°C] for the 1981~2005 period for observation, HadGEM2-A0 and WRF historical simulations.
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Fig. 3. Same as Fig. 2 except for precipitation [mm day™].
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Fig. 6. The SCR diagram of (a) temperature at 2 m and (b) precipitation averaged over JJA and DJF for HadGEM2-A0 (blue)
and WRF (red). The number in figure and size of circle indicate RMSE.
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Fig. 7. Thefirst two EOF modes of (8) JJA and (b) DJF temperature at 2 m for observed data, HadGEM2-AO and WRF.
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