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Abstract

In this study, an uncertainty assessment for surface air temperature(T2m) and precipitation(PCP) over
East Asia is carried out. The data simulated by the intergovermental Panel on Climate Change (IPCC)
Fourth Assessment Report (AR4) Atmosphere-Ocean coupled general circulation Model (AOGCM) are
used to assess the uncertainty. Examination of the seasonal uncertainty of T2m and PCP variabilities
shows that spring—summer cold bias and fall warm bias of T2m are found over both East Asia and the
Korea peninsula. In contrast, distinctly summer dry bias and winter—-spring wet bias of PCP over the
Korea peninsula is found.

To investigate the PCP seasonal variability over East Asia, the cyclostationary empirical orthogonal
function(CSEOF) analysis is employed. The CSEOF analysis can extract physical modes (spatio-temporal
patterns) and their undulation (PC time series) of PCP, showing the evolution of PCP. A comparison
between spatio—temporal patterns of observed and modeled PCP anomalies shows that positive PCP
anomalies located in northeastern China (north of Korea) of the multi-model ensemble(MME) cannot
explain properly the contribution to summer monsoon rainfalls across Korea and Japan. The uncertainty
of modeled PCP indicates that there is disagreement between observed and MME anomalies. The
spatio—temporal deviation of the PCP is significantly associated with lower— and upper-level circulations.
In particular, lower-level moisture transports from the warm pool of the western Pacific and
corresponding moisture convergence significantly contribute to summer rainfalls. These lower- and
upper—level circulations physically consistent with PCP give a insight of the reason why differences

between modeled and observed PCP occur.
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1. 1961-19904 CHH|5t0] AlLt2|2EH 137 AOGCMEZH MME132| SolAlot HA7|2 W5t

Model 2020s(2010-2039) 2050s(2040-2069) 2080s(2070-2099)
A2 AlB Bl A2 AlB Bl A2 AlB Bl
BCR 0.83 | 0.82 | 0.82 1.57 1.70 1.20 2.91 2.64 1.67
CCM 1.24 1.37 | 1.14 2.29 2.20 1.70 3.59 2.72 1.99
CNR 1.08 1.21 1.29 2.30 2.53 1.58 3.88 3.25 2.15
CSR 0.87 | 0.67 | 0.41 1.55 1.31 0.95 2.66 2.09 1.34
GFO 0.97 | 0.90 | 1.07 2.11 2.57 1.92 3.89 3.46 2.29
GF1 0.94 1.00 | 1.04 2.12 2.45 1.70 3.44 3.31 2.18
INM 1.56 1.57 | 1.35 2.35 2.42 1.90 3.91 3.08 2.42
IPS 1.13 1.26 | 1.16 2.44 2.60 1.96 4.05 3.91 2.86
MIM 1.27 1.24 | 1.15 2.35 2.50 2.03 4.19 3.71 2.59
MIU 1.43 1.17 | 1.08 2.46 2.47 1.97 4.21 4.02 2.91
MPI 0.89 | 0.82 | 0.74 2.07 2.54 1.66 3.95 3.74 2.75
MRI 0.72 | 0.86 | 0.93 1.62 2.07 1.51 2.95 2.82 2.06
UKC 1.05 1.30 | 0.88 2.28 2.69 1.89 4.01 3.93 2.70
MME13 | 1.07 1.09 | 1.00 2.12 2.31 1.69 3.66 3.28 2.30

H#2. 1961-1990 oid|5to] AlLtZ|2%E 137H AOGCMZF MME132| SotA|lof B 2 {5t

Model 2020s(2010-2039) 2050s(2040-2069) 2080s(2070-2099)
A2 AlB Bl A2 AlB Bl A2 AlB Bl
BCR 1.81 ] 1.08 1.08 2.56 | 4.00 0.95 4.43 4.81 | 2.78

CCM 2.93 | 3.69 2.15 6.49 | 4.48 3.89 9.81 7.06 | 4.51
CNR -2.26 | -1.93 | -1.39 0.60 | 0.51 0.51 0.42 3.28 | 1.81
CSR -0.43 ] 1.92 | -1.29 1.48 | 2.17 | -0.07 2.21 0.28 | 2.13
GFO -0.57 | -0.88 1.54 0.12 | 5.32 2.41 3.21 5.57 | 6.75

GF1 -5.81 | -3.39 | -1.93| -4.77 ] -1.99 0.14 | -0.24 0.04 | 1.22
INM 1.11 | 0.63 2.95 249 | 2.35 3.35 3.19 3.35 | 2.41
IPS 0.95] -0.13 1.57 2.19 ] 4.85 3.99 3.67 5.65 | 5.94
MIM 1.25 ] 2.68 3.55 4.07 | 5.11 4.39 8.06 7.59 | 6.56
MIU -0.99 | 0.59 0.28 | -0.23 | 0.20 0.33 1.40 4.16 | 2.80
MPI -1.83 | 0.66 2.83 ] -0.11 | 4.60 1.88 4.05 4.55| 3.64
MRI -3.96 | -2.32 | -0.57 | -0.06 | 3.05 4.05 3.68 6.22 | 6.94

UKC -0.68 | 3.14 | -0.31 3.43 | 540 2.36 9.41 | 10.26 | 6.51
MME13 | -0.65 ] 0.44 0.80 1.40 | 3.08 2.17 4.10 4.83 | 4.15
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