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HE ARSI LEIT X F S BB (CMIPS) 324409 18 a2k A,
AR X M LR, AME T 3 AF 3 AR E % 12 (RCP2.6 . RCP4. 5,
RCP8.5) T —if — %" 3 X -F 3 A 4% Ao M3 AR 09 R R TALA S
HREAN:AEBREARTFEHAERT T, —F %" REFFHAE
EARBAFS LA FBREMBEARREGE mmRK, £5
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BSCARAEAFPRBRREAREKR, LA d RBHEFEE D,
T BT, B ZR BRI GFHERZHEE I, P H
LA L HE An sk AR R, M B 42 21 ¢4  B ,RCP2. 6 3% T 4 3¢ 1
1t RCP4.5 #= RCP8.5 % T #91m K, M /2 21 # % )5 #1, RCP8. 5
W% F MK ¥HE 1k RCP2.6 #7= RCP4.5 & T 6 K. & kA%
BEALFEZSGOALY B REZGSAERRERTRGEZREK FHi
A FR TR F o m B & 4 KR, 3% KR 09 3G IR e 2 &
KT GBmeg3E, 28 FTFOHAEALER AT ERZIR Y A
BomELIHREN 2w R, BHBERE—F —3B%" K&
REREE EERZAIHRELETEAL AELAL,

KR C—F T AR TACTAE R 3% & 4% ; CMIPS

B LR, R 4 B RS R G M AR S 1z
RZIM 2 (IPCC,2014) o Wit 2 20 22K, I % TR 2 HE 0K
S A BRI I N 0.3~ 4.8 °C (M T 1986—2005 4F) , Jf:
He T BUTUR AR G A A 03 A2 A (TPCC L, 2013) , M 5| 22 B K 9 A K
K (IPCC,2014) .
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28 e A e R AU S 1 3 R R B 2 5 40
LM 5145 T ( Coumou and Rahmstorf,2012) , 7E
e it = AR ST, TR AR T R XA ek
T, R T 5 B AL B KU (Huang et al.,
2016) , 7R V3 X ) — 26 [ 52 I T G T i A
ST ETE R KUK (TPCCL,2014) o TR SR IUCH ) 6
it , ) 2050 4, i B 229 2 BRI A 14 4
[l 05 B T IH i 1B O 2 T A K A ORY 20
NEFZI . P, Sy e 5 KU B 98 fe
AR R, RS F B D) A K —a — T AR
i LA B R A s = 16 oA ok A2 A B 2 T B o

AR 2 AT R R R AR A TG B9 2 2 T
Ho BIHF Ik, 3T 2Bk XA =L, A D i
FEXT AN [6) B 7Y 9k %45 (RCP) ( Moss et al.,2010;
Taylor et al.,2012) "~ % 4= Bk Fl X 3k < 5 ) o <
g AR A HEAT T B4l (Wang et al.,2012; PR i%
% ,2013;IPCC,2013; Sillmann et al.,2013a,2013b;
Yao et al.,2013; Chen et al.,2014; Sui et al.,2014;
Zhou et al.,2014; Jiang et al.,2015,2016; Andrys et
x1 184 CMIP5 £k SBERXEXER

al.,2017;Chen and Sun,2017;Gao et al.,2017; Han
et al.,2017 ;Wang et al.,2017;Xu et al.,2017) , &/~
RO AR SR, A i 1 R 1, 0 3 v A
D W it o R K SR 5 (B AE ) X % S 0 A
B ST A BT b XA A i A Y T F
FEAXT R o P, ABEE B AR ALl — %" 22
O 22 B 22 T T ke M IX P g RN g A A 21
20 38, A AR 0 i e A 3, DL O —al —
P& R B 4t B A T Y AR R S
| MBS

it FTAY TR g 18 A~ CMIPS 42 Bk M 455X (L
1) B I AR 5 H s (1861—2005 45 ) Al = Fh
RCP {5t F (RCP2. 6 ,.RCP4. 5 RCPS8. 5) 1 of & i
%45 (2006—2100 45 ) o iy s A DLt B R AE 5 2%
i< f ,RCP2. 6 . RCP4. 5 F{1 RCPS. 5 4l 43 54 FE
A vb A el O HE O T R ROk ARk, Bk
— & M5 B A 2% CMIPS [ 5T ( http://cmip-
pcmdi.llnl.gov/cmip5/) ,

Table 1 Basic information of the 18 CMIP5 GCMs used in this study

1 4 R A L FE R TP (R JEXRE)
BCC-CSM1. 1 Being Climate Center,China 128x64
BNU-ESM Beijing Normal University , China 128%x64
CanESM2 Canadian Centre for Climate Modeling and Analysis,Canada 128%x64
CCSM4 National Center for Atmosphere Research, United States 288x192
Centre National de Recherches Météorologiques—Centre Européen de
CNRM-CM5 256x128
Recherche et de Formation Avancée en Calcul Scientifique, France
Queensland Climate Change Centre of Excellence and Commonwealth
CSIRO-Mk3-6-0 192x96
Scientific and Industrial Research Organization, Australia
National Oceanic and Atmospheric Administration Geophysical Fluid
GFDL-ESM2G 144x90
Dynamics Laboratory , United States
National Oceanic and Atmospheric Administration Geophysical Fluid
GFDL-ESM2M 144x90
Dynamics Laboratory , United States
HadGEM2-ES Met Office Hadley Centre, United Kingdom 192x145
IPSL-CM5A-LR Institute Pierre-Simon Laplace, France 96x96
IPSL-CM5A-MR Institute Pierre-Simon Laplace, France 144x143
Atmosphere and Ocean Research Institute,, National Institute for Environmental
MIROCS 256x 128
Studies and Japan Agency for Marine-Earth Science and Technology,Japan
Atmosphere and Ocean Research Institute,National Institute for Environmental
MIROC-ESM 128x64
Studies and Japan Agency for Marine-Earth Science and Technology,Japan
Atmosphere and Ocean Research Institute,, National Institute for Environmental
MIROC-ESM-CHEM 128%x64
Studies and Japan Agency for Marine-Earth Science and Technology,Japan
MPI-ESM-LR Max Planck Institute for Meteorology , Germany 192x96
MPI-ESM-MR Max Planck Institute for Meteorology , Germany 192x96
MRI-CGCM3 Meteorological Research Institute, Japan 320%160
NorESM1-M Norwegian Climate Centre, Norway 144%x96
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SCHR 3 BT AR A s e 1 BCR R 2 B B B
AR AL A T R 48 bR & 4 41 (ETCCDI) & S 48 £
(Klein et al.,2009; Zhang et al.,2011) , 3 55 % 5 &
T (TXx) B o I I (TN ) | i oK 3% 28 TR T H %
(CDD) Fli% %k 5 H fJ KF#/K i (RX5day) . TXx Fl
TNn J3 51 R B 4F H B e i BE 0 e R A8 F H B
R BE ) Fe /MEL, T R AR AR i R . CDD & Xy
FRAE R IE S TORE T (K /DT 1 mm) (1 H 4L,
AT RIET R 1224k, RXSday & X Ry B4 R )
HEL S d K, T RAE S s B K

Hi T CMIPS B B AN [R] 14 25 6] 43 B3, o T
fE T 0347, A R = A S SO0 235 SR Ao ) R P 4 (1
BAGE R 1ox 1o b RO BAl o3 #r ] 248 X
E5 B4R (MME) , B 18 4~ CMIPS #5157 R
FEIME . E S 1986—2005 £F Sy A R F A A2 16 23 B Y
22 11, 2016—2035 4, 2046—2065 4F Fil 2080—2099
AR A3 AR 21 22 3 9, P AR I . fly TR
ARAFAEH DX 22 5, Ry 1 Sl 1 R AN [t X 1 Rk
SRR FRAT T — i — 7 22 98 22 g% 22 5 Ry
HANA T X B R (EAS ), j IF (SAS) , 7R 1 I
(SEAS) , 1. (CAS) , P4 (WAS) , b (NAS) ,

2 RO

2.1 FHEREMEHBEKHRREL

1 % MME Fiffi () 2016—2100 4F 3 Ff RCP
TR — B M X A 2R R AR 3 AR
AR, 7E RCP2.6 1§ 5 T, F- ¥ SR 1 42 1k
PA W B2 S fE RCPA S [ERTH 4%
172 192 i L B 2R MR- S 1 SO B 8, JC H R TR
R FE LK s 7E RCP8. S 1 5% T, P XU THil &
P W, JU L X (NAS) i 4 2245 1% ¥4 345 i
HRE P 10 a THRBEHET 0.8 T, KA
Hi X B FHER A 0.6 T/ (10 a) ~0.8 C/(10 a),
SRR TR G H 1) 2 (8] 43 A1 38— B, A2 A
H0.5C/(10 a) ~0.7 CT/(10 a), FEFHIEM
AL H I T L F MW Z G R, ERE L F
AR I T A AR B R T = A

Kl 23— 2545 1 3 F RCP IF 5T 21 ik
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Fig.1 The MME projected temperature trends (unit; C/(10 a)) during 2006—2100 under ( a—c) RCP2. 6, (d—f) RCP4. 5,

and (g—i)RCPS8. 5 for (a,d,g)the winter season, (b,e,h)summer season and (c,f,i)annual mean
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Fig.2 The MME projected annual temperature change (unit;C) over the periods of (a—c)2016—2035, (d—f) 2046—2065
and (g—1i) 2080—2099 relative to the reference period 1986—2005 under (a,d,g) RCP2.6,(b,e,h) RCP4.5 and

(c,f,i)RCPS. 5

DX 7z M 38 5 T AT 6 32 b, DX A 15 W W 32 A X
F 1986—2005 4, 7E RCP2. 6 5 & F (& 2a—c) , i
21 2 R R TR 0.5~2 C L3 21 fibal ok
Wit —2£THE%E 1~3 C, 7 RCP8.5 i T, 71
AR 21 20 R R A 5 C L B (8] 2i) .
Hor, b (NAS) #b X /9 48 BZ i B 5 K (i %
6.5 CLL L), B W (SAS) M7 . ( SEAS) Hh [X [y
7% I W T I /N o

5P S B AR AR B, ¢ — R b X B R
KB ACARXT B N B 2% . AL 3 "] LA 31, R4 4
X 1986—2005 4, “ —ff — %7 K 2 Fith X 9 4F
S5 [ K ZE 2016—2035 4F | 2046—2065 4F Fl
2080—2099 4 [ HHG 52 1 0 14 F, AEAS [a) B A
A A RCP 1 5 T A7 B 8 X 8 22 5 o i 21
4 1, RCPS. 5 i 5% N P4 W (WAS) AL I (NAS)
My XY AF ST B8 [ KR B e B AR O BT W, A L
1986—2005 4E 43 3 hin 18% F1 10% ; 4. ( EAS) 4F
S R K B SR b K 1 AE R K VU S R A
W2 5% (18 3g) . 7E 21 HE 20 H ], RCP2. 6 i 5t
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Fig.3 The MME projected annual precipitation change (unit;% ) over the periods of (a—c) 2016—2035, (d—f) 2046—2065
and (g—i) 2080—2099 relative to the reference period 1986—2005 under (a,d,g) RCP2.6,(b,e,h) RCP4.5 and

(c,f,i) RCP8.5
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CMIPS projected changes in mean and extreme climate in the Belt and
Road region
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In this study,based on the simulation results from 18 CMIP5 models,the future changes of the mean and ex-
treme climate in the Belt and Road under three representative concentration pathways ( RCP2. 6, RCP4.5 and
RCPS8. 5) are projected.The results show that the annual temperature in the Belt and Road would continue to rise
in the future as a response to the continuous emission of greenhouse gases, and in addition the rising amplitude
tends to increase with the enhancement of greenhouse gas emission.Under the high emission (RCPS8. 5) scenario,
the increase of annual temperature would generally exceed 5 C by the end of the 21st century, with the greatest
warming occurring in West Asia and North Asia,and the smallest in South Asia and Southeast Asia.The annual
precipitation is projected to increase over most of the region,particularly in West Asia and North Asia, where the
projected increases under the RCP2. 6 scenario is greater than that under the RCP4. 5 and RCP8. 5 scenarios by
the middle of the 21st century, while the case is reversed with larger increase in the RCP8. 5 scenario than in the
RCP2. 6 and RCP4. 5 scenarios by the end of the 21st century.Extreme temperature is also projected to increase in
the future, with the warming amplitude in the high latitudes being greater than in the low latitudes,and that under
the high emission scenario greater than under the low emission scenario.Moreover,the increase in the extreme low
temperature is greater than that of the extreme high temperature over the high latitudes.The number of consecutive
dry days is projected to decrease in North Asia and East Asia, while increasing in other regions.The projected ex-
treme precipitation tends to intensify in the Belt and Road,and the greatest intensification appears in South Asia,

Southeast Asia and East Asia.
the Belt and Road ;climate change projection ;climate extremes; CMIP5
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