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Abstract

By use of global and regional climate models, taking into account the various scenarios with the
increases of human emissions, both warm days and warm nights in China are projected to increase
while the cold days and cold nights are projected to reduce obviously. The frequency and intensity
of heat waves in China are projected to increase significantly. The frequency and the intensity of
extreme heavy rainfalls in China are projected to likely increase and strengthen, especially along
the Yangtze River Valley. As the global annual averaged temperature crosses the different global
warming targets (from 1.5°C to 5.0°C) relative to the pre-industrial period, the frequency and the
intensity of both heat waves and extreme heavy rainfalls in China are projected to increase and
enhance. For example, considering the RCP8.5 emission scenario, as global temperature crosses
the 2.0°C global warming target (at around 2037 - 2038), the frequency of the heat waves in China
is projected to increase by 7 days. The extreme heavy rainfalls in China (R99p) are projected to
likely increase by 38 mm relative to 1971 - 2000. There are still large uncertainties in the future
climate change projections due to the uncertainties within climate models, and the complexity of
human emissions scenarios, especially rainfall projections, thus more research is needed to be
further verified.
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Table 1. Studies on projections of heat waves in China by using CMIP3 and CMIP5 global climate models since 2010
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Table 2. Studies on projections of extreme heavy rainfall in China by using CMIP3 and CMIP5 global climate models since
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Table 3. Studies on projections of climate change in China by using CMIP3 and CMIP5 under the different global warming
targets since 2010

%< 3. B 2010 F LKA CMIP3 #1 CMIPS st AR £ BB AESI B s T ESET G R

. T H A7
(ETCONNNE - =+ ' R ) Hifti 4
e 164 2°c P4 R | THh 2.7°C~2.9°C, ABREIRIE U1 ARk K, HLAS
(2012) CMIP3 AlB 1554 B FE AL naE, AR Him g A AR K. AR K IE
[19] 7 2046 4E(HA%F 1861~1890 4F) 3.4%~4.4%, &ZET5 AR nfE S
Zhang 17 4 2°C
(2012) CMIPS5 #5 RCP4.5 155t 4 2047 4 R AR LA BRI, 78 AR 5 e S AR I B AR
[20] Y (X 1860~1899 4F)
et 29 4~ ¢
>o1a  Chips g RCPBSFIRCPASHEEUMGL ST by cif e Thfi S WRRCHNE 1) BT 4 Bopy, oo
o " oy 2038 41 2047 45 WRTARE, AR TR, FLAR LI X o
* (hI%F 1871~1900 4F)
R ke 2°c o [E K A MK (40 T SR R ST 06 KNS, 4Tl
(2013)  stRegomz  ALB MEEN2029 6 KEM(HEKE > 10 ZKR)RE 5 REEKRS AN 0.4 K
e (FH>xf 1881~1900 4F) Fil 5.1 ZEK/4E (XS 1986~2005 4F)
2°C. 3°CHl 4°C
= N JEn
R Pl B rCU o H iy (R E T, BOMER A (IR RS 5
[23] 2 06 1 2038 4 (IR SRR 5 TR P4 48
1861~1900 4F)
1.5°C. 2.0°C. 2.5°C. 3.0°C.
Guoetal 24 35°C. 4.0°C, 45°C. 5.0°C  RCP8.5 k. 2°CABRIETHA I F AR ik B 42749 Uil 2.5°C,
@016)  cwips g Ul RCPAS I RCPBSHE  MURTHEH X AAIMAIS SR LLHIEI i K, 15°C (4C)iTH
[24] o W2CRIHERIERA I Fl E TSR E O SR ) B He 1071-2000 4513
* 2046 A1 2037 4E (Xt RIEF 5.2 RIE)VEINT 4.1 (23.2) K/4EF 3.9 (18.2) K/4E
1881~1900 4F)
1.5°C. 2.0°C. 2.5°C. 3.0°C.
Guostal. 114 35 400 ASCRSOC s F B 1 SCTE S, BRI
(@016)  CMIPS B e ey LBV, KT 50 SKEEK H A LS CHR T F A RN
[25] 2 e i T 0.11 K/4F(25.81%), F| 4°CiRFH ] H A% F 140 0.40 K/4F(95.52%)

2046 £EAI1 2037 £E (H Xt
1881~1900 4F)

AFRIEFHE G H AR L5 CHIME] 5.0°CHY, A [ R 5 Wi 5 b /K B8 A I8 51 5 AR (3 I i g 5 . A5
P2 . 5) Tofli e B AN 7 X FGR AR g 58 B K AR A BT AN ], DAV ORI AE R A B 2, 0 >
A ERIETFHE T B AR L5°CRE, YLy X AR IR HEo B8 7 A 10 K, A i B 7K 23 0 36 0 44
KA 49 =K 6) AFERNRFAEHIHFR T, ARX Rk BRI A2 E bR 0 B 1] bl 2 12 F e URn 1 5%
ISR 22 S AR, H B TR 5 0 i 8 e 7K A8 PR 405 1 B 5 i e P 1 A2 20 DL B N R HETBUR S5 R AN [
Mo, KRR KATEN, AREZMAR, @il —PREER, HHEEEE I ARHRIE
5, A ATREREIIAS R 5 AR N SRR R T SR
5. &igHitit

i SRR R TG 7R R A A Bk A X S S, (&2 2 CMIP3 fil CMIPS 4R %
B, PRAERA, XDl R e A TR G A BRI Ae AUl [ AR IR AREAE, 5% e ] AR oty 5k e
KA EA — 2 IREIEE /1. FIH CMIP3 FI CMIPS R, 25 R A RHEBOM N & i 5t, 41 RCP [f&
fk1%5t: RCP8.5. RCP6.0. RCP4.5 fll RCP2.6, - [E #R Ao FE/K A, FELERE:



A &

1) AR BB A SEHEROE N, Tk E Bz 5 AR ROR G, ¥ B A B RD, A E BRAK
I, smEERESE, BA AR, EREENE, APAAH 26 4~ CMIPS BiHE B AR SEHEK
Th5, F 2024 4EFT, 2/ 50%H) H 2= 2013 AR5 #

2) NZEHEBOE M, B AR P ACK T BRI E N, SREETE g, JCDAKTTIRISCE R, PR sR
FIER R LR B 7K S S AR R I s i, 385 9 55 XU BH SR I, B e R Pl Sk

3) IHHEAENRAER BAR T, Fll UNFCCC £t 1.5°CEl 2.0°C, FHErhSEHsEs, 2alk4E
1E K 2026 4FBY 2029~2047 4F, A [ AR AT CRE 1G58 B 398 5%, AW o 58 48 7K P e PS8 R A 2t T R 34 i
AN, 25 e mHERUE R, Rk B e RRIETHEH B AR 2°C, K 2037~2038 4Ei, 5 H A% (1971~2000
EVRTEG,  BRAE R ERIR KN 7 Ok, rp AR i e A K 2 (RO9p)HE T RE I 38 =K

Wil FRESRIETE R, H AT IR AR I 5 13 7K R SR AR A TRk #8 2 SR FH 4 BRORT X 3 A =K,
AR RN LRSS 5, TR AH PR N RO S 2 26 v, R R AR 1L
TSR R A e P, JE LR BRI T, R 2R 45 H 110w ] R IR AR R o 5 26 7K AR SR AR 1) T
fli FOR AR UG, BRE 20T Mol — S REE. MFRRERE, AREESERET BT RRRM
AR o A AR AR A A T, 6 AN [ A A o R ) — A Bk T4 ) B AR A ) 22 S AR, DR B S R T3
AT ENE, AR — i m B A AR

E&WH
A AT (RSB TI(GYHY201306019),  H [ 77 v A i ML 3 4 88 2k it H (121312).

SE#Ek (References)

[1] Field, C.B., et al. (2012) Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation.
IPCC Special Report, Cambridge University Press, Cambridge, 582.

[2] Stocker, T.F., Qin, D., Plattner, G.-K., Tignor, M., Allen, S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V. and Midgley,
P.M., IPCC (2013) Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to the 5th
Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA, 1535 p.

[B1 (H=AURZRCEZIEEIRE) MEERAE. B =R E R PR S [M]. st Bhaedidkit, 2015:
903.

[4]  ZOKim], Eg. o AR S R SR AN o T IS B 1 [ PP A T (M. Bt BRa R, 2015: 377,

[5] Li, H., Feng, L. and Zhou, T. (2011) Multi-Model Projection of July-August Climate Extreme Changes over China
under CO, Doubling. Part Il: Temperature. Advances in Atmospheric Sciences, 28, 448-463.
https://doi.org/10.1007/s00376-010-0052-x

[6] #eilnig, FURE, & EEEBCR GRS RTME]. BR % E 53], 2010, 19(2): 91-97.

[7] Yao, Y, Yong, L. and Huang, J.B. (2012) Evaluation and Projection of Temperature Extremes over China Based on
CMIP5 Model. Advances in Climate Change Research, 3, 179-185. https://doi.org/10.3724/SP.J.1248.2012.00179

[8] Zhou, B.T., Han Wen, Q.Z., Xu, Y., Song, L.C. and Zhang, X.B. (2014) Projected Changes in Temperature and Preci-
pitation Extremes in China by the CMIP5 Multimodel Ensembles. Journal of Climate, 27, 6591-6611.
https://doi.org/10.1175/JCL1-D-13-00761.1

[9] Sun, Y., Zhang, X.B., Zwiers, F.W., Song, L.C., Wan, H., Hu, T., Yin, H. and Ren, G.Y. (2014) Rapid Increase in the
Risk of Extreme Summer Heat in Eastern China. Nature Climate Change, 4, 1082-1085.
https://doi.org/10.1038/nclimate2410

[10] Li, H., Feng, L. and Zhou, T. (2011) Multi-Model Projection of July-August Climate Extreme Changes over China
under CO, Doubling. Part I: Precipitation. Advances in Atmospheric Sciences, 28, 433-447.
https://doi.org/10.1007/s00376-010-0013-4

[11] Feng, L., Zhou, T.J., Wu, B., Li, T. and Luo, J.J. (2011) Projection of Future Precipitation Change over China with a
High-Resolution Global Atmospheric Model. Advances in Atmospheric Sciences, 28, 464-476.
https://doi.org/10.1007/s00376-010-0016-1

448


https://doi.org/10.1007/s00376-010-0052-x
https://doi.org/10.3724/SP.J.1248.2012.00179
https://doi.org/10.1175/JCLI-D-13-00761.1
https://doi.org/10.1038/nclimate2410
https://doi.org/10.1007/s00376-010-0013-4
https://doi.org/10.1007/s00376-010-0016-1

WA 45

[12] Chen, H.P., Sun, J.Q., Chen, X.L. and Wen, Z. (2012) CGCM Projections of Heavy Rainfall Events in China. Interna-
tional Journal of Climatology, 32, 441-450. https://doi.org/10.1002/joc.2278

[13] Jiang, Z., Song, J., Li, L., Chen, W., Wang, Z. and Wang, J. (2012) Extreme Climate Events in China: IPCC-AR4
Model Evaluation and Projection. Climatic Change, 110, 385-401. https://doi.org/10.1007/s10584-011-0090-0

[14] Gu, H.H., Wang, G.L., Yu, Z.B. and Mei, R. (2012) Assessing Future Climate Changes and Extreme Indicators in East
and South Asia Using the RegCM4 Regional Climate Model. Climatic Change, 114, 301-317.
https://doi.org/10.1007/s10584-012-0411-y

[15] Chen, H.P. (2013) Projected Change in Extreme Rainfall Events in China by the End of the 21st Century Using CMIP5
Models. Chinese Science Bulletin, 58, 1462-1472. https://doi.org/10.1007/s11434-012-5612-2

[16] UNFCCC (United Nations Framework Convention on Climate Change) (2009) COP15, Copenhagen Accord. Copen-
hagen, Denmark. http://unfccc.int/

[17] UNFCCC (United Nations Framework Convention on Climate Change) (2010) COP16, Cancun Agreement. Cancun,
Mexico. http://unfccc.int/

[18] UNFCCC (United Nations Framework Convention on Climate Change) (2015) COP21, Paris Agreement. Paris, France.
http://unfccc.int/

[19] Z KB, W IuHE. 2°C RERAMRE 5N b E AR AURRM T[], KR, 2012, 36(2): 234-246

[20] Zhang, Y. (2012) Projections of 2.0°C Warming over the Globe and China under RCP4.5. Atmospheric Oceanic
Science Letters, 5, 514-520.

[21] 3KF, T—iC, R4, Fmedk, K, 452, CMIPS BNt 21 20 4 BRA0 o E 4 TR SR 2°C F+
T BB TS [J]. SR #4R, 2013, 71(6): 1047-1060.

[22] Lang, X.M. and Sui, Y. (2013) Changes in Mean and Extreme Climates over China with a 2°C Global Warming. Chi-
nese Science Bulletin, 58, 1453-1461. https://doi.org/10.1007/s11434-012-5520-5

[23] MR, 1R52, Wi, ANENETHEIE T o E b X A Tl [0]. KRR, 2015, 39(6): 1123-1135.

[24] Guo, X.J., Huang, J.B., Luo, Y., Zhao, Z.C. and Xu, Y. (2016) Projection of Heat Waves over China for Eight Differ-
ent Global Warming Targets Using 12 CMIP5 Models. Theoretical and Applied Climatology, 1, 1-16.
https://doi.org/10.1007/s00704-015-1718-1

[25] Guo, X.J., Huang, J.B., Luo, Y., Zhao, Z.C. and Xu, Y. (2016) Projection of Precipitation Extremes over China for
Eight Global Warming Targets by 17 CMIP5 Models. Natural Hazards, 84, 2299-2319.
https://doi.org/10.1007/s11069-016-2553-0

L !
LY
Hans XM
BT BARE K =320 AR S5

BRI HIRSS (QQ~ TfE . HEHE B )
A DG P 55 A3 FA 3 1)

24 /NI DL R S I BT A e il

AT RIAE 2 3R i

b B R AT VR

HIP RS 2R

G275 56 ) IS T A

NooprwhRE

WehaiE A http://www.hanspub.org/Submission.aspx

WIFIHEAE: ag@hanspub.org



https://doi.org/10.1002/joc.2278
https://doi.org/10.1007/s10584-011-0090-0
https://doi.org/10.1007/s10584-012-0411-y
https://doi.org/10.1007/s11434-012-5612-2
http://unfccc.int/
http://unfccc.int/
http://unfccc.int/
https://doi.org/10.1007/s11434-012-5520-5
https://doi.org/10.1007/s00704-015-1718-1
https://doi.org/10.1007/s11069-016-2553-0
http://www.hanspub.org/Submission.aspx
mailto:ag@hanspub.org

	Overview on Projections of Heat Waves and Extreme Heavy Rainfalls in China
	Abstract
	Keywords
	中国热浪和极端强降水变化预估综述
	摘  要
	关键词
	1. 引言
	2. 未来中国热浪变化的预估
	3. 未来中国极端强降水变化的预估
	4. 不同全球温升控制目标下中国热浪与极端强降水变化预估
	5. 结论和讨论
	基金项目
	参考文献 (References)

