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Abstract This study first investigates the changes of the mean and extreme temperatures and
precipitation in East Asia (EA) under stabilized 1.5°C and 2°C warming conditions above prein-
dustrial levels provided by HAPPI project. Here, five model with 925 members for 10-year his-
torical period (2006~2015) and 1.5/2.0°C future warming scenarios (2091~2100) have been
used and monthly based data have been analyzed. The results show that the spatial distribution
fields over EA and domain averaged variables in HAPPI 1.5/2.0°C hindcast simulations are
comparable to observations. It is found that the magnitude of mean temperature warming in EA
and Korea is similar to the global mean, but for extreme temperatures local higher warming
trend for minimum temperature is significant. In terms of precipitation, most subregion in EA
will see more increased precipitation under 1.5/2.0°C warming compared to the global mean.
These attribute for probability density function of analyzed variables to get wider with increas-
ing mean values in 1.5/2.0°C warming conditions. As the result of vulnerability of 0.5°C addi-
tional warming from 1.5 to 2.0°C, 0.5°C additional warming contributes to the increases in
extreme events and especially the impact over South Korea is slightly larger than EA. There-
fore, limiting global warming by 0.5°C can help avoid the increases in extreme temperature and
precipitation events in terms of intensity and frequency.
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Table 1. List of HAPPI AGCM used in this study. All ensemble members provide 10 years’ simulation data for the HIST,

Plus15, and Plus20 experiments.

Horizontal resolution No. of ensemble

Model name Experiment name (#longitude X #latitude) members
All-HIST 100
CanAM4 Plus15-Future 128 x 64 100
Plus20-Future 100
All-HIST 500
CAM4-2degree Plus15-Future 144 x 96 500
Plus20-Future 500
All-HIST 100
MIROC5 Plus15-Future 256 x 128 100
Plus20-Future 100
All-HIST 100
ECHAMG6-3-LR Plus15-Future 192 x 96 100
Plus20-Future 100
All-HIST 125
NorESM1-HAPPI Plus15-Future 288 x 192 125
Plus20-Future 125

GPCC Imask

GPCC lmask

]
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g

Fig. 1. Domain area of East Asia (25-45°N, 100-145°E) and Korea (34-38°N, 125-130°E). All model data were interpolated into

the identical observed grid (1° x 1°, based on GPCC).
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Fig. 2. Comparison of the spatial distribution (left two panels) and the difference (right panel) between the observation and
HAPPI hist simulations. The white dots in the right panel represent the area where 80% of the used AGCMs agree with the

change sign.
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Fig. 3. Comparison of the domain averaged value between
the observation and HAPPI hist simulations, (a) Precipita-
tion, (b) 2 m temperature, (¢) Maximum temperature and (d)
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HAPPI models.
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Table 2. The HAPPI-1.5/2.0 based future climate change by 2100 compared to the hindcast period 2006~2015. The number in
parentheses mean the statistically 95% confidence interval (PR: Annual mean Precipitation rate, TAS: Annual mean Surface air
temperature, TASMAX: Annual monthly maximum, and TASMIN: Annual monthly minimum).

Plus15 minus All-Hist

Plus20 minus All-Hist

PR TAS TASMAX  TASMIN PR TAS TASMAX  TASMIN

Global 11.91 0.85 0.77 L1 2345 1.47 14 1.79
(£538)  (0.06) *0.1) (+0.09) (£6.83)  (£005)  (+0.09) (+0.09)

EAS 54.35 0.86 0.94 0.9 75.04 1.47 1.51 1.69
(£3322)  (+0.14)  (£021) *0.1) (£3326)  (£0.12)  (£022) (+0.06)

KOREA 62.26 0.8 0.89 0.91 87.39 1.42 1.48 1.6
(£27.09)  (£0.11)  (£0.16) *0.12)  (£3023)  (£0.1) (*0.13) (+0.14)

5735k o))
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Table 3. The difference between the 2°C and 1.5°C scenarios. The number in parentheses mean the statistically 95% confidence
interval (PR: Annual mean Precipitation rate, TAS: Annual mean Surface air temperature, TASMAX: Annual monthly

maximum, and TASMIN: Annual monthly minimum).

TAS

TASMAX

TASMIN

PR
Global 11.54 (£2.337)
EAS 20.693 (+ 4.096)
KOREA 25.132 (+ 6.652)

0.622 (+ 0.009)
0.602 (+ 0.038)
0.614 (+ 0.047)

0.63 (£ 0.027)
0.569 (+ 0.047)
0.584 (+ 0.044)

0.684 (& 0.025)
0.694 (& 0.053)
0.695 (= 0.08)
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Fig. 5. Comparions of the domain averaged values of five individual AGCMs (CanAM4, CAM4-2degree, MIROCS,
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models and the thick horizontal black lines represent the ensemble mean of HAPPI models.
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(Plus15) and 2.0 (Plus20) degree global warming future experiments (unit: %). The r* is the squared correlation coefficient

between fitted and real values.
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