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etal, 2006)
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Hh ] A SR VR T BE KL SR A 2 B 1960—2005 47
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KR, BKHRMELRREAFESRRBFELEPL
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Table 1 Brief description of the five global coupled
general circulation model (CGCM)
B BLHLH
BCC_CSMI.1 mHEEESH L BCC/CMA, China
BNU_ESM  3b3tii#E X% BNU/GUESS. China
I A CCCma, Canada
#: /8] CNRM/CERFACS, France
M NCC, Norway

KR
T42L.26
T42L18

CanESM2 T63L35
CNRM-CM35

NorESMI-M

TL127L31
F19L26
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T2 BIAFSE (Yan et al, 2002; Jones et al,
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1960—2005 £E , FLA 46x45+2=1035 > 7. B B4
B, RIEEIE S (46) 89 22. 548, X REBY T B e g
BEiHE AE/AME RS E X, R, XMFE
AUARBER—-NTEN S —-TEMNEW (RE
&, 2011),

Gt b, HAmsreABERK, FTLIBEE AM
R, AEIAMETR FHEFEE, 245 L EE Livet
al (2009) X HFBENEL, ZFERERIHNATF
I3 R R K A1 £ BRR IR A9 & (Liu et al, 2009),
Fa, A E T E— SN AEAMIE, Hit
BERBTER 1A, TXHFBE= 2 E
5 Li et al(2017b) X Hi3 AN R 7 5158 B M AR IR
FEFRE/K R H R EA B, WIET 2k
HA TR,

DAV ASE A B, B 1 Rz vk ifon = iR H 5
SRR, FEE AMBIE K, AE/AMEETR
FHER, FEREE(EESR)Z/N, REHEE
MNEFBHERERMNE - TEHEFNE
H-141.1~392.3d-°C"). NE1HALIES, 4
AMZEAR K 2. 6 °CEEA R, AE/AMHAIE 4.4 d-°C™,
XAE B WS E AE/AM T LA AM R
BEEMKR, AT HE2ERRE SRR
HH¥FE BRI E, ik dEAM=1 °Cit,
AEIAMEB BT HERM S, ISR K AM<
1 °C, WA ShHERR A AM ST B AB/AMAE R HE 5
(HMEESFEZESB /N Z8) ; 2 5% KK AM>
1°C, W HEH S5 AM=1 °CH} X} B9 AE/AMKI1E ,
EHE/NT 5%, WIANAMEZ T 1 CCHE - TH
W, BREBHEEESHE 1 °CH, HiRE 4R

100
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Fig. 1 Variation of extreme high temperature days as a
function of local mean temperature in Lenghu Station.
+— denotes the spread of temperature AM based on
the set of 20 data, while I denotes the standard
deviation of AE/AM
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B KSR (Liuetal, 2009),
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T

MEZFLEFHRESRBDHEESEFHS
BrL[E202)JFTLLESR, MERELEEHR
BREREAMME K, EELELHHR RS R
H¥0# T — A BAE/AM =3.72 d-°C, A
AM=1.26 °CHf H BA fHXT BN 2 5 4R E2E (0. 64
d-°C"). L AM=1.26 °CH}, AE/AM 5 AM=1 °C
BFR AR MEZE , HZB/NTF 5%, BT ESEE
EYHKBEEFFE°C, £2EFHW R E B Hok
W3, 72 KEH(3.4~4.04 K), EELEFHHK
Wi H B SR P SE L E 2(0) | BN,
YUeHREHRBEMRELK, B AM=0. 68 °CHY,
AE/IAMFETHWEHE LA S5. 63 d-°C”', HFfEPruEE
$0.93d-°C™', HZT LR AE/AMBE T T
B AT LRI E , AMBUK, AEIAMEIZEALEE /N,
MR BAMERIRZ T 28, Bkl YR F
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A2 HEFE2EPHRRSEEBEEERFYSE (MR FHSER D) EL
KPR — ) AR 20 MBI — B EAMVEAER, £H R (DEX —H8E(AE/AM)MRE2  BiliE () B/RElS
— A KM {E K-298. 3~82.5d-°C'; # i (b) B 75 B AU RT3 B AR 1 53 53 A -420. 3~152. 8 d-°C™', =73. 1~37. 4d-°C"'
Fig. 2 Variation of summer extreme high temperature days averaged over mainland China as a function of mean temperature

averaged over mainland China (a) or whole globe (b). — denotes the spread of temperature AM based on the set

of 20 data, while I denotes the standard deviation of AE/AM. In Fig. 2(a), the spread of I beyond the range of

figure a is from -298. 3 to 82. 5 d-°C"". In Fig. 2(a), the value of first two I beyond the range of figure
b are from -420. 3 to 152. 8 d:°C"', from -73. 1 to 37. 4 d+°C”', respectively

BRI S. 63 REA(5.17~6.09K) .
3.2 FENFERHESEAYBEYSETHRN

=EaH

M EE ZHRmE R E B Y KRR
Ry E a1 [ E 3(a) JATLAE B, HRowE IR A 3
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SHRE/NRAA~6 K, FERIMR, T a1
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{H X (95075 5 3CHR®h (Lietal, 2017b) HEEH K
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I, E R IR B A9 L3 2 R 1 SR 64 0 R
iR,
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ERFHKBEHELBERRF, HELKEX /S
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WX AKREEPX, MERERE R/ MIRX, TR,
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WA FRENE S, PHABMARELX X FEY
SR T B me o 5B A R, i B W AR,
XS THE ., P SMETRNRMAEX, B
KK REEBHE— SR, BRIEE b/ X
XGRS, WATUFILYLRTEHKBAELC



e S
536 1= I = £ 39 %
(a) (b)
50°N 50°N A
40°N ¢ 40°N
30°N 30°N-
20°N . 3 20°N
I[) N T T T T T T ]O'N T T T T T T
80°E 90°E  100°E  110°E  120°E  130°E 80°E  90°E  100°E  110°E  120°E  130°E
(c)
WA
50°N 4
2 77~ e
4 \\/_‘ s o *
40°N 0/ ({ mh el
o/ AN
: /o — e L N
e \é\\ ) \ ‘\ . :L-::\V,/‘;b
30°N 4 ) A
, >
N
A | \c3p >
20°N A
10°N . : ; : : :
80°E  90°E  100°E 110°E  120°E  130°E

B3 REEERw RS TR (), ETFHREOG) MR SR (o) RULRINZ R 6 (A d-°C™)

Fig. 3 The distribution of changes in summer extreme high temperature days averaged over mainland China as a function

of local temperature (a), national mean temperature (b) and global mean temperature (c) changes. Unit: d-°C"
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Fig.4 Variation of summer extreme low temperature days averaged over mainland China as a function of mean temperature
averaged over mainland China (a) or whole globe (b). + denotes the spread of temperature AM based on the set of
20 data, while 1 denotes the standard deviation of AE/AM. In Fig. 4(a), the value of the first I beyond the range of
figure a is from -283. 1 t0 92. 6 d-°C"'. In Fig. 4(b), the value of first three 1 beyond the range of figure b are
from -390. 2to 152. 6 d-°C"', from -40. 8 to 75. 1 d-°C"', from -61. 0 to 13. 1 d-°C"', respectively
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Fig. 5 The distribution of changes in summer extreme low temperature days averaged over mainiand China as a function
of local temperature (a), national mean temperature (b), and global mean temperature (c) changes. Unit: d-°C"
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Fig. 6 Variation of summer extreme precipitation days averaged over mainland China as a function of mean temperature

averaged over mainland China (a) and whole globe (b). + denotes the spread of temperature AM based on the set
of 20 data, while I denotes the standard deviation of AE/AM. In Fig. 6(a), the value of the first I beyond the
range of figure a is from -96. 6 to 181. 7 d-°C". In Fig. 6(b), the value of the first I beyond the range of
figure b is from -209. 3 to 160. 2 d-°C"*
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Fig. 7 The distribution of changes in summer extreme precipitation days averaged over mainland China as a function

of local temperature (a) , national mean temperature (b) and global mean temperature (¢) changes. Unit: d-°C"'
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Table 2 The trend of the global mean temperature of the historical run and under three scenarios,

numbers in the bracket denote the range of uncertainty

HE e HREmBELBEE/[°C-(100a)']

BB [ s
RCP2. 6 RCP4.5 RCP8. 5

BCC_CSML. | 0.91 0.51 1.41 3.88

BNU_ESM 1.37 0.57 2.19 4.90

CanESM2 0.71 0.94 2.19 4.98
CNRM-CM5 0.61 0. 82 1.91 3.86
NorESM1-M 0.50 0.48 1.54 3.60

£E¥H 0. 82 (0.67~0.97) 0. 66 (0. 57~0. 75) 1.85 (1.69~2.01) 4.25(3.96~4.54)
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B.OEE. BAEANTLE. SHREAS
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H6~8 K, T TEE AT i AT S XSG I B &R/

2~3K; MRRKE BB OEHILER/E 3, &
LR X /D BT 4 KA ; HRumfEk H BB
LR/, HAE-1~2 K, SFHEMEX AL FRALF
ZEMX, HaXagEl ., EE9KEHFE
1°C, £E K4 KRR SIREBEEM3~4 X,
TG . VO M X AR G IR A BT S~6 K, B



3 F B% . PEEERRSE SRS H SR E LK E RS 541

RBRMER/PMIR1-2K; MRHEEIHES
H-8HEL, B BHmtERE#EE, dt7ib
XEKH4KER; BImMEKHBEELERRD, B
Kb, ®E ., EE . FEBXFFE M, Hah
X &R AW . A F Y EHKEBEMEEEYR
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X N8 &k 8~10 X, &b . i b X 3% fm 2~
4K, HAKRE X 0 4~6 K ; HRImKIE B 543
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H2-3 K, R RB/BA K IOKAEL, HiH
R B Ry 4~8 Ko HRmFEsK B $7E P Lt X 3
BE, k46K, PERIISNUEKZ, A
2RER, HABK KEAMIHMEL,

(3) EFHEAEUTLAMBUEKRKRE ZLR
FHKBRER, THESE 100EREEHHR
WER. KR . BB HHme X, B 4K,
0. 5K, X T 2006—2099 Bk, ARER
TERAR ., 7ERCP2. 6 &R T, T EF Yotk in
HiE. KR . KBRS HEMIX . BP3IX, K
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RCP2.6. RCP4.5. RCP8. 56 T, 2006—2099
4E, 30 E 2R R LA K v R b X AR 3 R 1R B 3RT 4 138
m7, 18fa2KAER, REIF K- XK 5wK
BEBAINEAS, 1433 KER, TTILHER
SRRk BB B3, 716 XEH . RCPS. SHE
TSR A B ZU I 8 150w & IR 5 14 2 i &
AERRXESR, XEREBHES—RFINIK
BB TE MR TE T o

REHWEABEZ28 TRANIHE, HEAH
FEHEASRETE (Lietal, 2017a), HEASEELM
AHEMERETARTRWRETERNE S, ¥
S5RAEEEMEXNAHEHELRTERL, X
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HAE. [BEE, B $ P LREHSRS5H %
HiR. KB, BRKHBMXER, ERRBQATRERAE
T, B A TR ERSTRTE, BRE—
ERBIBRANEERN, BHFE—ERNIHEY,
BRAEAEUATEUREEINTREE—EN
e, BRIBES Ak EE R TIHRWER

. BKEGREE, THERREBEBRHMmE
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BTG & 8, 2006—2099 £ B 4 EE Kk mR R
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Quantitative Analysis of Changes of Summer Extremes Temperature
and Precipitation Days over China with Respect to the Mean
Temperature Increase

LI Juan', YAN Huiping', ZHU Zhiwei"*

(1. Key Laboratory of Meteorological Disaster, Ministry of Education (KLME )/Joint International Research Laboratory of Climate
and Environment Change (ILCEC)/Collaborative Innovation Center on Forecast and Evaluation of Meteorological
Disasters (CIC-FEMD) , School of Atmospheric Sciences, Nanjing University of Information Science and
Technology, Nanjing 210044, Jiangsu, China;

2. Huaihe River Basin Meteorological Center, Hefei 230031, Anhui, China)

Abstract: The frequency of extreme high temperature, extreme low temperature and extreme precipitation are to
a large extent the response to the global mean temperature. Using the Homogeneous temperature data at 549 sta-
tions and precipitation data at 559 stations over China, the changes of summer extremes temperature and precipi-
tation days over China with respect to the mean temperature increase are quantitative analyzed. Results show
that: The national average changes of extreme high temperature, extreme low temperature and extreme precipita-
tion days are 5. 69, -5. 3 and 0. 69 days for every Celsius degree increase of the global mean temperature; From
regional aspect, for every Celsius degree increase of the global mean temperature, the extreme high temperature
days increased 8~10 days in southeastern China and Sichuan province, the extreme low temperature days de-
creased 10 days in northeastern China, and the number of days of extreme precipitation in the northwest of China
has the greatest increase that reaches 4~6 days. Based on above results, using projected global mean temperature
from five global coupled climate models, the amount of variation of these climate extremes is largest under
RCP8. 5 (Representative Concentration Pathways 8. 5) scenarios. Under RCP8. 5 scenarios, the national aver-
age of the number of days of extreme high temperature, extreme low temperature and extreme precipitation in
China will increase 23 days, decrease 22 days and increase 3 days respectively in the next 100 years. As to re-
gion, the number of days of extreme high temperature will increase 42 days in the south of China, the number of
days of extreme low temperature will decrease 33 days in the north of China and the number of days of extreme
precipitation will increase 16 days in the northwest of China under RCP8. 5 scenarios in the next 100 years. The
above results suggest that a series of measures tackling climate change are imperative.

Key words: Extreme high temperature days; extreme low temperature days; extreme precipitation days; mean
temperature; quantitative analysis



