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Assessing uncertainty in future climate change
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Abstract : The CMIP5 climate change scenarios from 34 GCMs were analyzed to quantitatively
assess future changes in temperature, precipitation, and solar radiation against the global region
and the Northeast Asia region with a focus on South Korea, North Korea, or Japan. The resulting
projection revealed that the Northeast Asia region is subjected to more increase in temperature and
precipitation than the global means for both. In particular, temperature and precipitation in North
Korea were projected to increase about 5.1°C and 18%, respectively under the RCP 8.5 scenario, as
compared to the historical means for 30 years (1971-2000), although a large uncertainty still exists
among GCMs. For solar radiation, global mean solar radiation was predicted to decrease with time
in all RCP scenarios except for the RCP 2.6 scenario. On the contrary, it was predicted that the
amount of solar radiation in the Northeast Asia increases in the future period.
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Table 1. Characteristics of the GCMs in the CMIP5 data. The symbol ‘x’ and ‘O’ show consideration of RCP scenario

whether or not

Institute Model Name Code RCP Scenario Lo iton
2.6 4.5 6.0 8.5 (lon. x lat.)

CSIRO/BOM ACCESSI-0 acl0 x o X o 192 x 145
ACCESSI-3 acl3 X o x o 192 x 145

BCC BCC-CSMI-1 bell o ) o o 128 x 64
BCC-CSM1-1-M bllm o ) o o 320 x 160

GCESS BNU-ESM bnel o o x o 128 x 64
CCCMA CanESM2 ce2l o o) X o 128 x 64
NCAR CCSM4 csmé4 o o X o 288 x 192
CESMI1-BGC clbg X ) X o 288 x 192

NSF/DOE/NCAR

CESM1-CAMS clca o ) o o 288 x 192

CMCC CMCC-CM ccem X o X o 480 x 240
CNRM/CERFACS CNRM-CM5 ce51 o o X o 256 x 128
CSIRO/QCCCE CSIRO-MKk3-6-0 cm36 o ) o o 192 x 96
LASG/CESS FGOALS-g2 fgg2 o o X o 128 x 60
LASG/IAP FGOALS-s2 fgs2 o ) o o 128 x 108
FIO FIO-ESM fiel o o o o 128 x 64
GFDL-CM3 gc31 o o o o 144 x 90

NOAA GFDL GFDL-ESM2G gelg o o o o 144 x 90
GFDL-ESM2M ge2m o o) o o 144 x 90

NASA GISS GISS-E2-R gelr o o o o 144 x 90
NIMR/KMA HadGEM2-AO hg2a o o o o 192 x 145
HadGEM2-CC hg2c X o x o 192 x 145

MOHC

HadGEM2-ES hg2e o o o o 192 x 145

INM INM-CM4 in40 X o X o 180 x 120
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Table 1. Continued
Institute Model Name Code RCP Scenario Lizzaliton
2.6 4.5 6.0 8.5 (lon. x lat.)
IPSL-CMS5A-LR icS1 o o o o 96 x 96
IPSL IPSL-CM5A-MR icSm o o o o 144 % 142
IPSL-CM5B-LR icbl X o X o 96 % 96
MIROCS m501 o o o o 256 x 128
MIROC MIROC-ESM mesl ) o o o 128 x 64
MIROC-ESM-CHEM mesc o o o o 128 x 64
MPI-ESM-LR mpel o o x o 192 x 96
MPI-M
MPI-ESM-MR mpem o o x o 192 x 96
MRI MRI-CGCM3 mc31 o o o o 320 x 160
NorESM1-M nelm o o o o 144 x 96
Nee NorESM1-ME nlme o o o o 144 x 96
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Figure 1. Atmospheric CO2 emission and CO: concentration change in each RCP scenario through 2100 (Moss et al., 2010;

van Vuuren et al., 2011)
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Table 2. Atmospheric CO2 concentration change and temperature change for the 2020s, 2050s and 2080s relative to a

1971-2000 baseline in each RCP scenario

. COz concentration | CO concentration | Temperature change oy
Year Scenario o) S0 0) S.D.*(°C)
1971-2000 Historical 340 - - -
RCP2.6 412 21 0.9 0.24
RCP4.5 411 21 0.8 023
2020
RCP 6.0 409 20 0.8 0.29
RCP8.5 416 22 0.9 022
RCP2.6 442 30 13 0.36
RCP4.5 487 43 1.6 0.34
2050
RCP 6.0 478 40 1.5 0.40
RCP8.5 540 59 2.0 0.41
RCP2.6 432 27 12 0.44
RCP45 531 56 21 0.50
2080
RCP 6.0 594 75 23 0.55
RCP8.5 758 123 35 0.65

* Standard Deviation

Qol|A th7] F COxsEx= 20509714 442 ppm. 2

2 Z7FIAT 1 32 2FH AR 0] 210099
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Figure 2. Relationship between CO2 concentration and

Temperature change relative to a 1971-2000
baseline in each RCP scenario
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Figure 3. Uncertainty of temperature change by different GCMs. The top and bottom of the box shows the top 75% and the
bottom 25%. The horizontal line in the box is mean value of GCMs. The dot is the result of HadGEM2-AO model
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Figure 5. Distribution map of temperature change for the 2020s, 2050s and 2080s relative to a 1971-2000 baseline under

the each RCP scenario in Northeast Asia area
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Figure 6. The average of all GCM results (temperature, precipitation and downward shortwave radiation) for the global,
South Korea, North Korea and Japan area under the each RCP scenario through 2100
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Table 3. Comparison of temperature change, precipitation change and solar radiation change according to the each RCP

scenario and each target area
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Solar radiation change (W/m?)

Area | Year | RCP | RCP | RCP | RCP | RCP
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