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Abstract

An uncertainty assessment for precipitation datasets simulated by Atmosphere-Ocean Coupled General Circulation
Model (AOGCM) is conducted to provide reliable climate scenario over East Asia. Most of results overestimate precip-
itation compared to the observational data (wet bias) in spring-fall-winter, while they underestimate precipitation (dry
bias) in summer in East Asia. Higher spatial resolution model shows better performances in simulation of precipitation.
To assess the uncertainty of spatiotemporal precipitation in East Asia, the cyclostationary empirical orthogonal function
(CSEOF) analysis is applied. An annual cycle of precipitation obtained from the CSEOF analysis accounts for the biggest
variability in its total variability. A comparison between annual cycles of observed and modeled precipitation anomalies
shows distinct differences: 1) positive precipitation anomalies of the multi-model ensemble (MME) for 20 models
(thereafter MME20) in summer locate toward the north compared to the observational data so that it cannot explain summer
monsoon rainfalls across Korea and Japan. 2) The onset of summer monsoon in MME20 in Korean peninsula starts earlier
than observed one. These differences show the uncertainty of modeled precipitation. Also the comparison provides the
criteria of annual cycle and correlation between modeled and observational data which helps to select best models and
generate a new MME, which is better than the MME20. The spatiotemporal deviation of precipitation is significantly
associated with lower-level circulations. In particular, lower-level moisture transports from the warm pool of the western
Pacific and corresponding moisture convergence significantly are strongly associated with summer rainfalls. These low-
er-level circulations physically consistent with precipitation give insight into description of the reason in the monsoon
of East Asia why behaviors of individually modeled precipitation differ from that of observation.
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Fig. 1. East Asia (20°~50°N, 100°~150°E) and the Korean peninsula (33°~43°N, 122°~132°E) are the region of analysis

in the study.
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Fig. 2. Histograms of seasonal mean precipitation bias (unit: mm dayfl) for East Asia (20°~50°N, 100°~150°E).
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Table 1. List of climate models, their versions, simplified 3-letter abbreviations for each model.

. Resolution
ID Model(agency: version) Abb. Country
Atm. Ocn.
a BCC: CM1 BCC China 128x96 128x96
b BCCR: BCM2 BCR Norway 128x64 360x180
c CCCMA: CGCM3_1-T47 CCM Canada 96x48 192x96
d CCCMA: CGCM3_1-T63 CCH Canada 128x64 256x192
e CNRM: CM3 CNR France 128x64 180x170
f CSIRO: MK3 CSR Australia 192x96 192x189
g GFDL: CM2 GFO0 USA 144%90 360%200
h GFDL: CM2 1 GF1 USA 144x90 360x200
i NASA: GISS-AOM GAO USA 90%60 90%60
j NASA: GISS-EH GIH USA 72x46 360x180
k NASA: GISS-ER GIR USA 72%46 72%46
1 LASG: GFOALS-G1_0 IAP China 128x60 360x170
m INM: CM3 INM Russia 72x45 144x84
n IPSL: CM4 IPS France 96x72 180x170
o MET: ECHO-G/S MET Germany/Korea 96x48 128%117
p NIES: MIROC3 2 HI MIH Japan 320%160 320x320
q NIES: MIROC3_2 MED MIM Japan 128x64 256x192
r CONS: ECHO-G MIU Germany/Korea 96x48 128x117
s MPIM: ECHAMS MPI Germany 192x96 360x180
t MRI: CGCM2 3 2 MRI Japan 128x64 144x111
u NCAR: CCSM3 NCC USA 256x128 320%395
v NCAR: PCM NCP USA 128x64 360x180
w UKMO: HADCM3 UKC UK 96x73 288x144
X UKMO: HADGEM1 UKG UK 192x144 360x216
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Fig. 3. Same as Fig. 2, but for the Korean Peninsula (33°~43°N, 122°~132°E).
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Fig. 4. The annual cycle (1% mode) of the CMAP precipitation anomaly over East Asia. The unit of the contour lines is mm
day'; positive values greater than 0.5 are shaded and negative values less than -0.5 are shaded.
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Fig. 5. Same as Figure 4, but for MME20 precipitation anomaly.
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the following January, and ordinate the amplitude of the anomaly (mm dayfl). The name is an abbreviation of a model.
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Fig. 10. The latitudetime cross section of observed or simulated precipitation (shaded) and moisture convergence (contour)
anomalies regressed onto prec1p1tat1on All quantltles are averaged between 120° and 130 °E near the Korean peninsula.
The unit of the contour lines is 1 >< 10 kg kg s; positive values of precipitation are shaded and negative values are shaded
with the interval of 0.5 mm day
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Fig. 10. Continued.
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Fig. 11. The time series of the area-averaged precipitation and moisture convergence of 850 hPa anomalies, and simulated
precipitation and moisture convergence of 850hPa anomalies from the annual cycle(1*) mode over the Korean peninsula
regions (33°~43°N, 122°~132°E). The abscissa indicates the month from January to the following January, and ordinate
the amplitude of the anomaly (1 x 10° kg’lkg’ls). The name and number are an abbreviation of an observational or model,
and a correlation between the annual cycle of precipitation and moisture convergence, respectively.
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