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[ 7% B ST & 1R (2017YFA0603804, 2018YFC1505804) ; [H 5% [ SRRl 273 4 1h E I H (41905078, 11771215,
41875098); L7 HARI#R S (BK20191394)

TE  ASCRIH 24 A CMIP6 A BRAFERIIE H KB TORE, T SURME A (GEV) BB, BF9T T 423k
Mg 1.5/2°C N IRIE 20, 50 A1 100 4F LB I 7K B AR AL o FTRAAIL, AR T 17 sE Y (1995-2014),
A BRI 1.5°CH 2°C it B /K R A M JXUR: 25 TB) 0 A AR, A b SRR ka3, (HAAMYIE 0.5°CH T 30E
IR RS o 0 50 AR SE IR G K, ESGRE 1.5/2°C T H B IG5 AN 17/14 48, B P AACK: A2 49 SR
N IF DX 3l et 4 A0 B P 0 SO A A DX 22 55, o o ] G A Y 8V o b R 5 v SRt X L e [ R T 3 o
U R AR IX, AR B KR AR LA B 3 DAL, SRR IA R 5 LA L, BRI R K A AR A e R e
XK. 20, SR AT R BN A BRI T A B R SO R AR KR (e S TR,
TR A i e 7K A 1 8 25 R AR FR AR A o it B AR R A AR R s ), 45 SR o A B ARE S HI G R K
B AR AL R AP AR R3S IR VE RS 22 5, AT BSUR s ek 7 R A IR [ 5 0 DR 3R A7 E 22 o a0 vl ) P 0 LA A i o 7K
ARSI AR Z AR R FE AR, (DR R AR AR, AT S B0 X A & 2 KU R s s 52/,
RS AR BN, AHRR PR FEFR AR R IBIREOR, IR S BUZ X AR I ik o s sah, A T4
BSH, A ORH S X3 2R RE S0 AR 1 5 B0 B /K R SR KUK

KB CMIP6: FRIRMK: SRR | A T BERLL

2020 4F 3 A 10 H, HASRAL (WMO) KA (2019 SELFRAMBERBLA ) g, SRRASBEAE N
H, 2019 FERHEFHREME T T ETACE BT 1.1£0.1°C, [FIRHiHX Fhas s gk st 7% . b iEE
AT b, AR B K AR, 4 AT H A TS A5 RGUERL T ™ B0 (Tianetal., 2015; F##%%, 2015;
JAFIEE, 2017, FHOESE, 2019; TULERSE, 2020: 55 N TSR KR, (ERDE) 18 HK 2R
PSR IR TALAL BT K 2°C2 N, A EHILE 1.5°CIN %S 7 B BE R 23R T2 R Ik i 1.5°CH) H A%,
AN [F) - U AS i o 7 A2 g XU 8 % JH 5 i Bk SR 20 W PO 9 H 2 B8

FEl St it 13 7K FRY IR DR AGE A AR SR P AR AL IR 4347, Aok [ N 41223 DA TR T A2 858 (Yinetal., 2005;
-1-
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LiHetal., 2018; Geetal., 2019; Zhaoetal., 2020; #FH4L%%, 2020; Lietal., 2021): WLIIAFIEFRM, %
IKARE AN AL T R 10 L HE R RN,k b S BUAR R - P IRR A 2 T /0 A S E (Yuan et al., 2017; LA,
2019). [FINy, HAREEHFEIINOY T, HXSRZEREZE. RN (2009). Fuetal. (2013) A JyH E X
KL A P Ui HE R D G075 8 ey [ 5 X ) 0 o o K 2 T 3, T e s b X DU 2 A7 3% 5 ARG SR 45 (2015)
SRS (2019) 8 HARTHERT 5 T REACK & Tk, B AR i Bk 7K A2 A4 10 FBE 44 I 25 i IR0 L 7 P v v K
)R A (2021) WJZET CMIP6 A3 xk v [ 1 DB S B /K BEAT T, 45t 2021-2100 4 r ] DXI0BK g ot /KR 52 300
RGN . FE BRI 1.5°CHN 2°CTE 5E N, v DXl o e 7 S B2 AR R 77 Sk B 3 3 Sl 386 0 6% 0 1%,
RAREZ N 1.6 581 2.4 5 (Li Wetal., 2018).

(EfHER MR, ELMERIFE A, —Re2e3s O R B 7 A i BIME 5 77 250 SR RAE e . 140, Mears et
al. (1984) fRi, FERIIIER FBORMESEMGE R LR EZRE, #F— PR A (2013) BFFTIA
NS5 SRR R A R R AR M R Katzetal. (1992). Huangetal. (2015) JU MBS 45 1 5 %
B 7 ZE AR AL SR W ot A R A AT K 5 KA 2 o [, ARME3E 18 (Extreme Value Theory, EVT) JT43k A5
ez S N T B SR 7, AR N BN 2 RS XAE 734 (The generalized extreme value distribution,
GEV). izl (2016) izl GEV UG KT 51, 45 R Bom 3 51 75 72 43 S 35 50 b o Fee /K B, 189 Il s g7k
FHRRAENK . [FIFE, Parey et al. (2013) 3T CMIPS #38, BN GEV MM 78 ¥E A7 2 i3 28 704 biig
R EEARAL HIIME . Zhang etal. (2017) FIFOGIAN 4 BR R EAR, 36T GEV R I BRI 1284 5 A1
ToaAih RS E, AR AR S 6 B SO V)M K. Kharin et al. (2018) i GEV $FEPIAAE
PR 7K P I R 9 R B /K B0 XU 25 57 - Shi et al. (20200 BIF 7T A BRAZBR S Wi i i & A AR AR A0 R FBE 43 A5 (1 Bt
VIRFAE, 25 ORI 98 e JEUR PG At DX 1R B o v R R A M B A . S 80 AR N 3 A5 4 15

LR LRTIR, A B AR AT 38 A5 AN A A AR o A i T R A R U (R 5 TR, A A BT AR o
PR F A A B IR BRI, ASSCREEE T SO A0, B e MBS EIBIE P B
oot S R A R R (A S R, IFIE R AR A IE IS A s 5 A AR BB B BOK BORE,  #RT
THEE 1.5°CHN 2°CT 5 R o [ XA bR o BEe 7K R0 R R R AZ A, Al /A AR I 5 5% T A iy o 7 e . iy A X 4
BE—H, BT MR A R T A B 7K A0 P~ 35 25 A0 A s A o o AW i e K A A M o3 JRUSR: (RI S, 33 4 DAy 32 ] 38 i
AR L R i AR A SN SRR 2 A A

1 TR
1.1 ZREE

ARSI F AR 3 B 7K A F CMIP6 )24 A 3R AR (21D BEAIL111995-21004F 1% H FE/KFP 31, T IX
M RVET BRI RO H K EF 5. Hh1995-20144F 4 17 sh it 1], 2015-21004F My A e Filfti it 1. o4k,
FH T3 B2 1.5°C A12°C T A Xk Hh 5 HE TSRS S0 J a7, RSO R 7R SSP245 NI 45 3 . K Shietal. (2018) 218,
g X 245 2 K A BRSP4 R R GG T-1861-19004F Tl AL /K VR B[]/ 51 4T 214E 18 2138, LA Il 4F
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brAgtl, JEAEEMRRE A 2 1.5°CH2°CIEE —EAF iy, 1 JG BHEL104E, AF 4 BRIBIE 1.5°CMI2°CH I [H] Bt o

*1
Table 1

reaches to 1.5°C and 2°C relative to pre-industrial period under SSP245 scenario

AW 5 AT 124N CMIPO R T R L A (5 B DL S £F SSP245 1 5t T A 3R Hi 28 615 5 F1] 1. 5°CHI2°C [y st 7] B

Basic information of 24 CMIP6 models used in this study and the 20-year time slices when global warming

B4R WAL Mg 1.5°C 2°C
ACCESS-CM2 WRF W BHR 5 TVt 7227 192x144  [2019,2038]  [2031,2050]
ACCESS-ESM1-5 WRF W BHR 5 Tkt Fi i 27 192x145  [2021,2040]  [2037,2056]
BCC-CSM2-MR Hx br) AfgEho 320<160  [2028,2047]  [2050,2069]
CanESM5 s RIAEEE 128>64  [2015,2034] [2015,2034]
CMCC-ESM2 B b i S AR AR f 288x192  [2021,2040]  [2031,2050]
CNRM-CM6-1 HEEERSLH O 256x128  [2021,2040]  [2038,2057]
CNRM-ESM2-1 U REIEE G SN 256x128  [2028,2047]  [2046,2065]
EC-Earth3-Veg [ R Hh Bk R G Uk R 512>256  [2015,2034]  [2025,2044]
EC-Earth3 Rk B 2R R G Ik B 5125256  [2015,2034]  [2036,2055]
GFDL-CM4 FR IR SR MR A 3 7 2 s = 288x180  [2022,2041]  [2040,2059]
GFDL-ESM4 KRR IR AR B) 759000 = 288x180  [2038,2057]  [2065,2084]
HadGEM3-GC31-LL HEEA G R ESE O 192x144  [2015,2034]  [2024,2043]
INM-CM4-8 R R S AT 180120  [2026,2045]  [2054,2073]
INM-CM5-0 R R W AT 180120  [2028,2047]  [2063,2082]
KACE-1-0-G HES R RS 192144  [2015,2034] [2015,2034]
MIROC-ES2L A AR SHEARR . KT TR E KRB 7L AT - 128564 [2032,2051]  [2054,2073]
MIROC6 HAB IR RS SRR R . KSR TAE ZIEE W AT 256128 [2037,2056]  [2064,2083]
MPI-ESM1-2-HR LS R 384x192  [2028,2047]  [2054,2073]
MPI-ESM1-2-LR LS R 192>96  [2027,2046]  [2048,2067]
MRI-ESM2-0 BRI 30w 320x160  [2021,2040]  [2040,2059]
NESM3 FRE R TR 192>96  [2016,2035]  [2034,2053]
NorESM2-LM RS 144>96  [2047,2066] [2075,2094]
NorESM2-MM RS AL 288x192  [2038,2057]  [2069,2088]
UKESM1-0-LL PSR R ESE T 192144  [2015,2034]  [2025,2044]

1.2 HBENE

1.2.1 HEEL

PR H ] DX R i A A KU AR AR R 1 D » AR SCSI AR B PR R SE R AR R A RS ARAL I RE S - o SO

Hrp By =117y B =117, 73 BRI B OREE M It B /K SR AE 7 SRR ORI S B A 2B o AT o, 24T Ry AR R

PR=P /P,

_3-
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PR RL I, W PR =17, /7, R RIS o 48R A — IR B KL AR LKA 9 P35 4 o R
A=k (Li W et al,, 2018). A FEEIIE 20, 50 1 100 sEHBIY, BD 7, =20,50,100 , Q7R A FFE L HIBY
Gk K. AR, MEEELL PR>1 (8 PR<1D, DN REWRAE SR K R AR e KUK, 2 0 (i) A8k

122 T ARMES A

ARG AR AT (GEV) I 2w S e 7K ) 73 AR AL I FH T MBS 20 Af Ay FEE SR A P AR OR R e
MR KRR, DL A BN RS Mo i 5 ok . HBER A B 20 (Coles, 2001):

fl2]

Hpp, 0,8 RN E . RERIRSH . RS H &R B AR MR8, = 8=00f, N 1 BRESD
Ay 2 E<OmF, o8 N ARAE A 29 &>0mF, WD I BB 70 A B3R = AN SEII A TR IR R Al Tk
B3], SEGMEMATHELE, 2073 R A R S .

AR, GEV =S UARITT s I P AR A T2 W B S 5 (138 K B N 3 A
e AR AR A (R 17 22 BT A% s R 24 o BB 2 S MR 20 A 1RO 57 0, BV Rl A1 bR A% 9 B A
s TARS E & W 20 3 A 1 R SRR HEOR e 7 A2 (Huang 4%, 2015). K HEA BEMRES B SRAE P
FIEHERTT Z R R~ 30 BT, 20060, 4 rf [ X0 i K Sebn 22 58 M2 Al (Z5R0RE D, W]
SNYSERN 5 22 B 43 S W A B R RURE S 8O RR FE I S e o A8 B8 R R BE 2 R A IR o S R 3 20 A AR A 35 A0 AR
SEVER I RS, A SCT FHORRA M I F K T 2 S AR R R Bedt, IR SH AR BN,
T SRR T 220 25 AT AR B AR 3 W 5 RS AR AL RIS, A SCAB Ve 4R i J WM i B 7K o A R AR S 8 € DRIFANVAE

B f K P 7K e I AU PR T Al i P 7K 9 58 1 T i A, A1 BT U A R S U A B 7K S
RIS (RS, 20150 AScr, BEIDKP M x, , 8 RE GEV A3 (2) #15:

F(x; u,0,8) =exp c>0,1+&(x—u)lo>0 (2)

X, = ﬂ-%[l—{log(l— P}l £#0 3)
o p MR RE ISR, 4 pARYCE 0.05, 0.02 A1 0.01 I, BIRIAE 20, 50 1 100 4 A K X, -
1.2.3 S E0 R im FEAK RS 240 B B2

FHs Xo = F g0y, &) MAERLIRIRAK DT L BRI AT, X, ~ F(u,0, &) FRBTHEAR K I 2R 534
Kot umpy+hu s =0, +Ao . RIEAR (1 . (3) , RAEE 7, =1/ p, EBIBHIAK x, KA 54

BEF py. DL B OR A ARLE, B
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: = (4)
Xp — 0 _
:1_exp _{1+M} Dl_\}l[x%—uj
o o

(1) RrESHouHHR R MK KUK 2E AL KA

FEA R BTG T IS AN EERRAR AN, TN R 0 6 B 45 RURE 2 M3 A S SR AW B P A R SR A A M B
AR X HEEIN AR AR IS, HO M B K R A R BN S8 S BUE, BRI/ S 1 4 s e K R A=
R S S HO AN SRR E M. AR, — DX AR AR D), R R SE 25 R S1E )
KA NI I E R (8 o BURBI R AR BER A UL B SO A, RIEAT (4) AKER 2L

KN
PR, oc1— w( ] 1- w(MJ 1- w( Bal U”J )
o, o, o, o,

FIFISR (5) TTAIHLE S HO08 I Au=p-pto 0K, HER5M 1 B SRR S MR/, TG ORI K 2 M
Wk, B PR BB o BOROKTINK . AW AL TR B2 P, DR B T 2 1] L B, SR AR (5) (M
B g0 TR B B T 5 SR AR R 3] GEV 401 BB ORI R B EUR N 1,y O »
L =Kt 0 =K o » HHK, K, FRNFFAEILSEL W PR BTN

k
PR, oc1- ‘P[ﬂ] (6)

Oy

XS (6) RFATGALE S B SR M K A BB XU AR AL R e B i, B R AR AL 30«

. OPR 1 1
PRkﬂ = ok - (1 F (XPD /uumax'o-O'gO))k” —=-F (XP0 ;uumax’o_wgo)kﬂ -P_
" 0 0
1y
5 X, —k Hinax %
= —exp _{1+_3£_E__ﬁ___) 1 (7)
Oy R

1 EEN)
:exp _{1+ é:O(XPo _kylumax)} = . {1_’_ é:O(XPO _k/uumax)} " /Jﬂ
Oy Oy o, B

FHREH, RN S4Bk LA B k, MR TIRA
(2) REESSHRRMEK R

FIRE, AU IE R SRR AR, BT S o SHRIMSHMA R A B L PR (B LR . 4781k
R REEBHA BN 0, Ml om0, + Ao, BHEAR (5). (6), T o AL FH PR I
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PRU ml—w(ujzl_w[x% _ﬂojzl_w[x% — My o, j ®

o o, Hlo o, o,+lo
X —_
PR, ocl—‘P(—P" ”"j ©
’ o-amax

HIZ (8) AIGHEHE RES M o MR KGR, BRSO R B AL, B RS UG K22 4E, Bl PR (6 o 5K
MR XMEWRE u Mo PRI S BUXS: PR IS5 K.
HF (9 RFRUFG RESHRN G A HI S AR B LE PR AR AL 3

, OPR . 1 . 1
PR, = ok, =(1-G (XPO;:uovkaGmaxlgo))a E:_G (XF{,;‘uo!kadmaxlgo)krr E
1
SolXg — o) | ®
——exp| - 1+M . (10)
kao-max PO
k(?‘
L N
SolXg — )| ® &% —to)| ® Xe, —
=exp| — 1+M _ 1+M | =2 Ho
ka O-max ka Umax ka O-max PO

(3) i PR RIS ZRAL RS w720
AR (7 (100, PR« PR 23Sl T i BN S 58 W e K R A B SR R AR P RFAE o 7

BAERROR, A o PR 7K R AR XU, S I SR BEERINAR AL . Dy Tt — PR G B S B AN R S4B RO i
R 7K ST B3 25 A AR AR AR A AE M iy P AR R U (R ik, PRALSEIE 1.5°CHN 2°C I Al ity Bee 7 11 o bz AR [X
AN ZE R K 3R OTHRIE,  BE Tt mI AN i e AR XU AR A 70 i A 1K
dPrR=""R gk + PRk =pr’ dk +PR. dk (11)
ok, “ ok, w e e e

E%,P&ﬂhﬂP&j&ﬁ%%ﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁ%%ﬁﬂ@%%%ﬁﬁﬁ,%?E%%%%ﬁﬁﬁ¢o
124 HERHETE

BRI D S (1995-2014) BODEEE, S TG THAT LA 2 GEV 4345 (2) HhALE
REEFTEARZEL, I s 3 BRI RE R A R BG R, Jl [FE TRIR S, W LAE 1AM 1 SSP245 HEK
1 SO K IGRE 1.5°CHI 2°C R GEV 2 i K8, 456 A0 (D M (3), mTLATHE15 2] )7 520 1 20, 50
1100 47 25 IR P K R SRR AR MR L PR 8t —28, KA A0 (7). 100+ (11D BT RAAS 34 i e 7K Aoz B A0
RESEIR R KRR MTTRE . Bhoh, E TR RO 2 A RRLH, A% S R P4 2K
BRI IR SRR S R IR B 10X 1M, R B i B A 2 A 4



140

141

142
143
144
145
146
147
148

149
150

151

152

153
154

155

156

157

2 FEZH

2.1 R R A

o 5 X S A3 KU A, TR S P A FIR B B T 8, T 3 A s
RS AT AR GEV MU DKt AR 42 A48 (Lt MK R 2 U (OB, o LR
ARFFAERAREE A CEORIE R I SO ED. IR ()4 (1) BT (9, (10), T BUAFZ3b 75 7 5L
R K A MR AR A (LB B L RS B OB 2R () Do A th, 5 0485 S — 5L,
R LI T MBS 0 2 R U LB K ) MOS8, LR LB K 3 2 A8 T B PR e
B a b)s 7 LR JEE S8 {51 A PR e 25 25 S 8K T 30 £ S A1 e
PRIHE (H Tev ).
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e ko

Bl 20 CRESEED) | 50 (SREASEER) MI1004F (L EASEE) BB T PRAIAL I P K XU 22 16 3 BARHE AL )R (67
HZHk, (@ OMRESHK, (b d) 2240 2 B (3 B 2068 58 22 90 il Xt AT 4R 2 %k, = 0.142 A
k,, =0.093)

Fig.1 Line charts showing the probability ratios (relative to unit change) and derivations of probability ratios for (a, c)

standardize location parameter Kk, and (b, d) scale parameter Kk, in the 20- (black solid line), 50- (green solid
line), 100-year (blue solid line) return values (the vertical red dashed lines are the original parameters: k 4, =0.142
andk, =0.093)

IR GRS, A ERAIE 1 0 A 2 U AR SRR R e K A ZE U 384k, 2B AL BRI RR, X A [ %
-7-



158 XU HDYAMCER S &S (WL, Fp* (PUF), JEFH CRAE) VAR M CREED, JE ML 701 1 Lt —
159 PR ARG T 5N R A ORSRA AE ARG HOAA, DA S AL B AN R EE S B (ot He 520 . F6T 24 4> CMIP6
160  EFBLIDLA J7 SEATAROR G AR 1.5°CHN 2°CI Il R Bk B, 1 2 20t 1 DU AMRER il ) 2 1 s8R B (1) GEV 1)
161 AMEREEL AN NS G IR TS N, ARG 5T AR A B RS HO KA T A AR
162 AL, b, ESHEHEI MG @S, SEOSRM IR LA TR, RESH W B0 K31,
163 HrhfigE ik n KRB R, X SR AR . At TRIRSECE LA T, XU DY AN R
164 WimfE KA RIFA L AAE B MESR

o - o .
sl @ Ururl&?l:14.?6‘5cI:3.48;5hp:0.01 : c | it 8595028 28 :501-5.64:5hp=-0.03 K
loc=15.26;sc13.82:5hp=0.01 ) loc=29.40:5cl=6.49;shp=-0.03 )
B loc=15.64; 3:shp=0.01 \ 8 | loc=30.08:scl=6.96;shp=-0.03 \
2] i - i
1 i 3 ] i
g. o I o I
° ; o | ;
g | : g | f
0 10 20 30 40 0 10 20 30 40 50 60
o
§ 71 (c) Shenyang : g 1 (d) Guangzhou :
loc=51.82:5¢|=16.72;5hp=-0.01 : ° loc=65.08;501-2151:5hp=0.04 :
2 | 106-56 24:501-18 37 shp=—0.01 ; 1 160-70.23'50k24.30 3hp=0.04 !
S | g |
3] |7 |
s | o |
5 By |
g = £ . . =
0 20 40 60 80 100 120 0 50 100 150
165
166 K2 SEAF. BIEE. LR M 4 MREKEET GEV MR EM A L. Ba. aE DR EE L R R
167 SIS THE 1SCCRIIATHE 2°CHY. BRSBTS R GEV =S 8IS R loc Ronhi &
168 SR, scl IRERESHL, shp RELRSH . EEAGELER 98% DA s (BN 50 £ H I E K
169 Fig.2 The probability density functions (PDFs) of GEV corresponding to four representative stations: Urumgqi, Lhasa,
170 Shenyang and Hangzhou. The solid black, red, and blue curves are for historical conditions, the 1.5°C warming
171 level and the 2°C warming level, respectively. The three parameters are listed in each panel: “loc” for location,
172 “scl” for scale, and “shp” for shape. The vertical dashed lines represent the 98th percentiles (50-year return level)
173 of the historical PDF curve (red)
174 TR, AL EMRESER AR 2 5 R R A AL, AT 51 e M B AR A2 KB AR A . 3% 2 3t — 04

175 W THEEE 1.5°CH1 2°CTH 5T MR A B RE SR, LA R BB N i Fe K R AR R LE R R A 46
176 R 95%EAE XA AT i, DUl m i EMRES U R 2B EY, HAUMERR 0.5°CHK 3
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OB R MAr BARESHOE . P35 B KRR HIRE 1.5°C AN 200y 5t T AR 4 /KK S B . AF i K Ax
s DT AR i e 7K A A R 2 X .0 52 SR8 a3, AUAMIERE 0.5°C 5 50058 i OO XU o {811, AT 77 S BE 8, 3k
FHGTESE R 1.5°C T E SHL K 2.44 (95%B (5 IX ] N[1.33, 3.55]), RIESEE K 1.19 ([0.18, 2.20]); TMiHEHE
2°C NALE . RESHNKIEHRT A 4.42 ([3.23,5.60]) A1 1.65 ([0.66,2.63]), H 100 F 5 B HAM 5 14 K 1) A& 2E A%
FIH 3.08 ([2.38,3.78]) #&7+%1 3.74 ([2.61,4.88]). kAl BEEBEILAARIHEG R, VUM GG A Az RS 1 7] Be 1

2GRS

X2 AFRARE 1.5°CH 2°CH 5 KL GEV AL B MR ESHAME 20, 50 F1 100 4 5 I T Hzi 15K & 4=
MERLEE (F55 NN 95%IH BLAE X [a])

Table 2 Changes in location and scale parameters as well as the corresponding PR (expected every 20, 50 and 100 years in historical

climate) under 1.5°C and 2°C global warming (with 95% confidence intervals in brackets)

FREF £

Pip"

TLFH

P

his—~1.5°C
(A
his—2.0°C
his—~1.5°C

NS
his—2.0°C

20yr

MR E PR(1.5/2°C) 50yr

100yr

0.50[0.35,0.65]
0.88[0.69,1.07]
0.34[0.23,0.45]
0.55[0.39,0.72]
1.87[1.70,2.05)/
2.26 [2.04,2.48]
2.50[2.19,2.81)/
3.21[2.81,3.62]
3.28[2.79,3.78)/

4.42[3.72,5.11]
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Fig.4 Spatial distributions of probability ratios (expressed as multimodel median) for extreme precipitation that expected
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Abstract: Based on the daily precipitation of 24 global climate models from the sixth phase of the Coupled Model Intercomparison
Project 6 (CMIP6) multimodel simulations, the generalized extreme value distribution (GEV) is introduced to study the risks of
precipitation extremes that expected to occur every 20, 50 and 100 years over China under 1.5/2<C global warming. Compared to the
historical period (1995-2014), the changes in the probability risks of extreme precipitation under global warming of 1.5/2°C present an
overall increasing trend. Although their spatial distributions show similar characteristics, the additional half a degree global warming
will lead to a higher risk. For example, extreme precipitation that occurred once every 50 years will become once about every 17/14years
under the warming of 1.5/2<C, respectively, and extreme precipitation will become more frequent. There are regional differences in the
responses of different regions to climate warming, among which the middle and upper reaches of the Yangtze and Yellow Rivers and
the Qinghai-Tibet Plateau region in the Western China, and the middle and lower reaches of Yangtze and Yellow Rivers and its south in
Eastern China, are highly sensitive response regions to climate change, and their probability ratios reach 3 or even 5 or more. Furthermore,
the influence and contribution measures of location and scale parameters on the probability ratios are explored from a theoretical
perspective based on the probability distributions, and are used to explore the influences of the climate means and variability changes on
the risks of extreme precipitation. The results show that there are significant differences between Eastern China and Western China in
the incremental changes of location and scale parameters, and in the rates of probability risk changes, which lead to differences of the
factors that influencing the risk of extreme precipitation. In the Western China, although the changes in climate means and variabilities
of extreme precipitation are small, the probability ratios increase significantly due to the high rates of probability risk changes. In contrast,
the change rates are small, but the climate means and variabilities present a high increase, which also lead to an increase in the Eastern
China. Moreover, compared to the location parameters, the increase risks in most of regions over China are mainly due to the changes of

scale parameters of extreme precipitation in the future.

Key words: CMIP6; Extreme precipitation; Global warming; GEV; Probability ratio
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