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Emergence of Anthropogenic Warming over South Korea in CMIPS Projections
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ABSTRACT

Significant warming by anthropogenic influences over Korea is analyzed using CMIP5 projections (monthly mean,
maximum and minimum temperatures) from RCP 8.5, 4.5, and 2.6 scenarios. Time of emergence (TOE) in JJA and
DJF is chosen as the year when the magnitude of warming against the natural climate variability satisfies S/N>2
in 80% of the models in this study. Significant emergence in JJA is expected to appear in 2030s in three RCP scenarios,
earlier than TOE in DJF. In DJF, TOE is expected to be 2040s in RCP 8.5 and is delayed in 2060s, 2080s in RCP
4.5, 2.6, respectively. Later emergence in low emission scenarios implies an importance of climate change mitigation
consistent with previous studies. Maximum and minimum temperatures show similar results to the case of mean
temperature. ToE is found to be affected by the amplitude of natural variability by season, variables and model

spread, which requires further understanding.
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Table 1. CMIP5 model list used in this study

Model Historical/RCP  Natural-only run

bee-csml-1 O @)
CanESM2
CCSM4

CESM1-CAMS

o O O O

CNRM-CMS5
GFDL-CM3
GISS-E2-H
HadGEM2-AO
HadGEM2-CC
HadGEM2-ES
I[PSL-CM5A-LR
IPSL-CM5A-MR
MIROC-ESM CHEM
MIROC-ESM

o o o o o o o o o o o o o o

o o O O O O

NorESM1-M
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Fig. 1. 20 of 1.5m temperature in JJA and DJF averaged
from 12 natural-only runs of the period of 1900~
2005.
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Fig. 2. JJA and DJF 1.5m temperature in historical and RCP simulations over Korea (124~131°E, 34~40°N) of
CMIP5 15 models. All time series is the deviation from the base period (1900~ 1929). Dotted line means
interannual variability (+2 standard deviation) in JJA and DJF averaged from 12 CMIP5 natural-only runs
for the period of 1900~2005.
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Fig. 3. ToE of seasonal mean 1.5m temperature, Tmax and Tmin in JJA (black) and DJF (green) from RCP2.6,
4.5, and 8.5 over the land of Korea. Blue and green bars indicate ToE shown in 80% of the number of
models in the analysis in JJA and DJF, respectively.
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