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Abstract Historical, RCP4.5 and RCP8.5 scenarios from HadGEM2-AO are dynamically
downscaled over the northeast East Asia with WRFV3.4. The horizontal resolution of the pro-
duced data is 12.5km and the periods of integration are 1979~2010 for historical and
2019~2100 for both RCP4.5 and RCP8.5. We analyze the time series, climatology, EOF and
extreme climate in terms of 2 m-temperature and precipitation during 30-year for the Histori-
cal (1981~2010) and RCP4.5 and RCP8.5 (2071~2100) scenarios. According to the result, the
temperature of the northeast Asia centered at the Korean Peninsula increase 2.9 and 4.6°C in
the RCP4.5 and RCP8.5 scenarios, respectively, by the end of the 21st century. The tempera-
ture increases with latitude and the increase is larger in winter rather than in summer. The
annual mean precipitation is expected to increase by about 0.3 mm day™ in RCP4.5 scenario
and 0.5 mm day™ in RCP8.5 scenario. The EOF analysis is also performed for both tempera-
ture and precipitation. For temperature, the EOF 1% modes of all scenarios in summer and win-
ter show that temperature increase with latitude. The 2™ mode of EOF of each scenario shows
the natural variability, exclusive of the global warming. The summer precipitation over the
Korean Peninsula projected increases in EOF 1% modes of all scenarios. For extreme climate,
the increment of the number of days with daily maximum temperature above 30°C per year
(DAY 1x30) is 25.3 and 49.7 days in RCP4.5 and RCP8.5 respectively over the Korean Penin-
sula. The number of days with daily precipitation above 20 mm day™" per year (DAY prao) also
increases 3.1 and 3.5 days in RCP4.5 and RCP8.5 respectively.
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Table 1. Model configuration used in this study.

Description
Horizontal dimensions 201 x 180
Horizontal resolution 12.5 x 12.5 km

Vertical layer (top)
Microphysics
Shortwave/Longwave radiation
Surface layer

Land surface

Planetary boundary layer
Cumulus

28 eta levels (50 hpa)

WSM3 [Hong et al., 2004]

CAM [Collins et al., 2002]

Monin-Obukhov similarity [Jimenez et al., 2012]
Noah [Chen and Dudhia, 2001]

Yonsei University [Hong et al., 2006]
Kain-Fritsch [Kain, 2004]

Lateral boundary condition HadGEM2-AO
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Fig. 1. Model domain and topography (in meters) for
WRFV3.4 simulation.
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2 AgoA +EER Y2 WRF Single-Moment 3-
class (WSM3) scheme (Hong et al., 2004), E-A} 2
3}= Community Atmospheric Model (CAM) scheme
(Collins et al., 2002), Land surfaces= Noah Land
Surface Model (Chen and Dudhia, 2001), 3§43 A&
243} WS Yonsei University (YSU) PBL scheme
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Fig. 2. Time series of annual mean (a) temperature and (b)
precipitation changes over the east Asia (29°N~46°N,
117°W~138°W) relative to 1981~2010 base periods for the
historical period (1981~2010) and future period (2021~
2100) according to the 2 RCPs (4.5, 8.5).
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Fig. 3. The spectral analysis of time series for annual mean (a) temperature and (b) precipitaion according to the RCPs (4.5,
8.5). The blue and red dashed line denote the 90% and 95% confidence level respectively.
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Fig. 4. Climatological summer (upper) and winter (bottom) mean temperature [°C] at 2 m for historical period (1981~2010), the
differences between future period (2071~2100) and the historical period with respect to the RCPs (4.5, 8.5). The black dots in
figures are marked when there are positive and negative values at or above the 95% confidence level.
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Fig. 6. The first two EOF modes and PC time-series of JJA temperature anomaly at 2 m [°C] for historical period (1981~2010)

and future period (2071~2100) with respect to the RCPs (4.5, 8.5).
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Fig. 7. Same as Fig. 6 except for DJF temperature [°C].
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Fig. 8. Same as Fig. 6 except for JJA precipitation [mm day™'].
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