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Abstract This study focuses on the bias of muttbdel ensemble mean in euipitation

simulated by the models of the fifth phase of the Coupled Model Intercomparison Project (CMIP5)

in comparison with therecipitation data fronClimatic Research Unit Timeseries version 4.0
(CRU TS v4.0. Three bias correction methods #estedand then a precipitation projection with
the correctioris made forthe coming 30 yeardasing on th0 CMIP5 models selected. Results
show that theprecipitation in CMIP5historical simulationprecipitation is overestimated in
northern Asia and underesgited in the South for 1968005, with 30%40% more precipitation
in Tibetan plateau, Inner Mongolia and Mongolia, and 28086 lesson southern coast of China
mainland and Vietnam, and 36%0% less in South Asia than the observatibis foundthat the
bias patterrof projected precipitation for 20e8015under RCP4.5cenario is similar tthe one
from CMIP5 historical climate simulation, implying that the bias pattern is almost statiandry
should belong to the model climate drifhich can be remowkthrough the difference between a
periodmean projection and the historical simulation. Howetdg bias correction leads ta
much smakr magnitudeof precipitation anomalyalthough it has a good anomaly ratempared
with the observation. Bias coot#on test confirms that thperformance obias correction with
logarithm regression (LR) is better inorthern Asiathan that with the yeatto-year increment
regression (YYIR)uring the warm season (Ma@ctober) whereas the YYIR is better than the
LR in southern Asiin the seasarNeverthelessthe LR is better in the south and YYIR is better in

the northduring thecold season (Novemb#rroughout nexApril). Thereforeto combire the two



regression methis canform a regional combination bias cortean. The regionalcombination
methodis applied in the bias correction for 202050 precipitation projection ahe Asian
continent under RCP4 &cenarig in which additional bias correctiaf the climate drift removal

is added in the blind areas in ttwe bias corrections. The projectifor warm seasoshows more

or less changes in precipitation pattern versus -P@0& such as10%-20% decrease in
precipitation in southern China mainlarige northeastern part of South Asia, south pageftral

Asia, and northeastern Arabian Peninsula, whereas the projected precipitation would increase
about 20% in the belt from the Three Rigwurceareathroughout the Huaihe delta area, 10%
increasan the southern part of Northeast China, 10% and R@¥easdn northern and southern
Xinjiang, respectively, and 10% or 208écreasén North China and the most of Northeast China,
10%increasdan northern IndeChina Peninsula, in addition to a little increase in precipitation in
thehigh latitude of Asia. In the cdlseason, the precipitation projected would increase in the north
and decrease in the south of Asia, such as 10% decrease in South Asia, 5% decrease in Southwest
China mainland, 20%0% increase in West China, 5% increase in North and Northeast China,
10%-40% increase in the high latitude of Asia a resultthere would be more precipitation with
potential flood in up-reaches of th&¥angtzeRiver andYellow River over the next 30 yeara/hile
thedrought would probablgontinuein Southwest Chinas it las experienced fdhe lastdecade.

These will provide suggestions for the relevant departwieloical governmento take measures

in advancdor the potential risks of the flood and drought in context of climate warming

Keywords Asian monsoon preciptation projection CMIP5, bias correction drying and

flooding
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Fig.1 Climate mean annual precipitatio@)19602005 climate mean simulated by 20 CMIP5
models; (b) obervation (CRU TS4.0ynit: mm.
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Fig.2 Bias percentage of Asian pigitation between ensemble mean of 20 CMIP5 models and
observation during 1962005: (a) warm season (Mactober); (b) cold season (November
throughoumnext April)
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Fig.3 Bias percentage of Asian precipitation betweesemble mean of 20 CMIP5 models and
observation during 2088015 under RCP4.5 scenario: (a) warm season; (b) cold season
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Fig.4 Percentage othe precipitation anomaly projected B§ CMIP5 models ensemble mean
the counterpaurof its historical simulationgor 19762005 (upper panel) and distributions of grid
| pointswith the same sigfmarked as+") in the precipitation anomalwith observatior{lower
panel) in Asia during 2008015 under RCP4.5 scenario: (a, ¢) warm sedbod) cold seasgn
observation: CRU TS v4.0
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Fig. 5 Percentage of precipitation anomaly in Astan CRU TS 4.0for 20062015: (a) warm
season; (b) cold seasomeference: 1972005
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