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Abstract The capabilities of 46 CMIP5 (the Coupled Model Intercomparison Project Phase five) models for simulating
the annual, summer, and winter precipitation climatology over China are first examined using the outputs of these models
from historical data for the period 1986—2004. Eighteen models are then chosen to project the changes of monsoon area,
monsoon precipitation, and monsoon precipitation intensity over China under the Representative Concentration Pathways
4.5 (RCP4.5) scenario. The results show that the monsoon area, monsoon precipitation, and monsoon precipitation
intensity will increase in the 21st century, particularly during 2081-2099. The increase in the monsoon precipitation is
mainly derived from the increase in the monsoon area. Both thermal and dynamic conditions will be favorable for
increased monsoon precipitation intensity and greater water vapor transport into eastern China, resulting in the expansion

of the monsoon area in China.
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1 CMIP5 i 46 MEX KR HIKIEER
Table 1 Information of 46 models from the Coupled Model Intercomparison Project Phase 5 (CMIP5) as well as their

experiments

e AR P SRR (IR S RS R0 P32 ASUGRLRES (B RCP4.5 {5 (IFBO
01 ACCESS1.0 T 192X 145 1850~2005 4 2006~2100 4F
02 ACCESS1.3 TR, 192X 145 1850~2005 4 2006~2100 4F
03 BCC-CSM1.1 i 128X 64 1850~2012 4F 2006~2300 4F
04**  BCC-CSMI.1(m) 1 320X 160 1850~2012 4 2006~2100 4F
05 BNU-ESM v [E 128X 64 1850~2005 4 2006~2100 4F
06**  CanESM2 PN 128 X 64 1850~2005 4 2006~2300 4F:
07%*  CCSM4 EE 128192 1850~2005 4F: 2006~2100 4F
08**  CESMI1(BGC) Fe[H 128 X192 1850~2005 4F 2006~2100 4F
09 CESMI1(CAMS5) Fe [ 128 X192 1850~2005 4F 2006~2300 4F
10% CESMI(FASTCHEM) [ 128 X192 1850~2005 4 T

11 CESM1(WACCM) F[E 144X96 1850~2005 4 2006~2100 4F:
12% CMCC-CESM =y 96X 48 1850~2005 4F: ¥

13 CMCC-CM BORH 480 X240 1850~2005 4F: 2006~2100 4F
14 CMCC-CMS BH 192X 96 1850~2005 4 2006~2100 4F
15 CNRM-CM5 PRE 256X 128 1850~2005 4F 2006~2300 4F
16 CNRM-CMS5-2 VL 256X 128 1850~2005 4 2006~2100 4
17#%  CSIRO-MK3.6.0 WORFIE 19296 1850~2005 4F: 2006~2300 4F:
18*  EC-EARTH WK 320X 160 1850~2009 4F: 2006~2009 4F:
19%*  FGOALS-g2 [ 128X 60 1850~2014 4F 2006~2100 4F
20 FIO-ESM i 128X 64 1850~2005 4F 2006~2100 4F
21% GFDL-CM2.1 EqE| 14490 1861~2015 4F 2006~2040 4F
22%%  GFDL-CM3 %1H 144 X90 1860~2005 4 2006~2100 4F
23%*  GFDL-ESM2G 5[5 144 X90 1861~2005 4F: 2006~2100 4F:
24**  GFDL-ESM2M F[E 14490 1861~2005 4 2006~2100 4F
25 GISS-E2-H EE 14490 1850~2005 4F: 2006~2100 4F
26 GISS-E2-H-CC K [H 14490 1850~2010 4F 2006~2100 4F
27 GISS-E2-R EqE| 14490 1850~2005 4F 2006~2100 4F
28 GISS-E2-R-CC [H 14490 1850~2010 4 2006~2100 4F
29%  HadCM3 Pt 96X 73 1859~2005 4F: 2006~2035 4F
30 HadGEM2-AO L 192X 145 1860~2005 4F: 2006~2100 4F:
31 HadGEM2-CC P 192X 145 1859~2005 4F: 2006~2100 4F
32 HadGEM2-ES YL [E 192X 145 1859~2005 4F 2006~2100 4F
33*%*  INM-CM4 s 180X 120 1850~2005 4F 2006~2100 4F
34%*  [PSL-CM5A-LR [ 96X96 1850~2005 4 2006~2100 4F
35%*%  [PSL-CM5A-MR PR 144X 143 1850~2005 4 2006~2100 4F
36**  IPSL-CM5B-LR PR 96X96 1850~2005 4 2006~2100 4F
37 MIROC4h SN 640320 1950~2005 4F: 2006~2035 4F
38 MIROCS5 HA 256X 128 1850~2012 4F 2006~2100 4F
39%*  MIROC-ESM HA 128X 64 1850~2005 4F 2006~2100 4F
40**  MIROC-ESM-CHEM H A 128 X 64 1850~2005 4 2006~2100 4F
41%*  MPI-ESM-LR (e 192X96 1850~2005 4F: 2006~2100 4F:
42%%  MPI-ESM-MR () 192X96 1850~2005 4F: 2006~2100 4F:
43% MPI-ESM-P A ] 192X 96 1850~2005 4 T

44*%  MRI-CGCM3 HA 320X 160 1850~2005 4F 2006~2100 4F
45 NorESM1-M Mg 144 X96 1850~2005 4F 2006~2100 4F
46 NorESM1-ME Rk 144 X96 1850~2005 4 2006~2100 4F

* AR 24 AN
IR E BTG 18 B
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Fig. 1 Monsoon area and spatial distribution of summer precipitation for the period of 1986-2004 based on data CN05.2. Units: mm d '
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Fig. 4 Compared to the reference period 19862004, percentage changes
in (a) monsoon-region area, (b) monsoon precipitation intensity, and (c)
monsoon precipitation in China as derived from 18 models and their
ensemble mean for the different periods under the Representative

Concentration Pathways 4.5 (RCP4.5) scenario
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