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Fig. 1 Spatial distribution of observations in the study area

FEHEATITIE , 2R H 2010—2060 4EHFFEIX 2 H R K =
(1] 73 A1 PG Rl
1.2 HRimPEKITFEIERR
SEMATAR AL UEZE 51 22 (WMO-CCT) 4
FITHY * 55 1 725 1L 12 67 A1 46 47 ( hitps/etcedi,
pacificclimate. org/list_27 _indices. shtml ) , & vz =2
13 MlsmfER I (R 1) o Hob, g x) i de 8t i
4 A3 FOR A BIE 1) B K H 40 (RD, Rd12, Rd50,
RA100) , 58 BEFE UL 3 AN [A) IR SL R H Y K R
J&(Rx1,Rx3,RxS5) , UK TG B 5 6 AN [a] 38 2 1Y)
F vt [ 7K & A= 45 ¥k ( R3D, R3D50, R3D100, R5D,
R5D50,R5D100) , Z=45 %) 43R AR5 #::3—5
HREZ,6—8 AREZE,9—11 AAMZE,12 A%
WAE2 H 4Ze;11 2 4 AR ,5—10
FZ= [ 25 JE BT 53 DX A2 2 T R i i /K
IR S, AL BT T ARV AR A W i R K ) I 28 A

2 RS0

2.1 BEKEET{hER
7E RCPA. 5 G 52 T, ARk 50 4EHF5T X AFEF-



402 W

1 37 &

Pk et A S D e A O T I K R A Al D Bl
K, B In—ul A —H i AR (B 2 (a) ) .
FIIH Mann-Kendall #5 %5 53§ 0F 5% X B 7K 58 28 & R
Fk 50 AEREK R SN 2, Uk 35 [E1697. 83 ~
992.46 mm, 2020 4EDIFTAEPRIE SR, FE 2R
D IR # 3 2020—2040 4EA7 — B0 B A9 D
DEFHIFAE 2038 4R Z 5 5 N s & 2060 4FE—H
SRR 7E 2010—2020 4FF1 2040—
2060 4F P14 0 S ) A7 78 2 AR A48 05, R IWAR
R 7K B AR 52 AU /D | (LR AN TR AF 0 AR i R 5
FE(T2 BW) BT RER N (& 2(b)) , It
HETE 2010—2020 DL K 2040—2050 [ B BE 4, #%

PR ITE RS M - K AR i 245 R 2 B R
B, BRI e S0 ) AR B K B AR (B 2 (e ) )
IR WA URAL AT 5t WFIE XA AR 8%
R, BB S A T R
2.2 MIRMEKIEHNERES S

T HUZE X 1 0 S8R R A ORI A X 8 i
WK 2 (] 3 A R AEREA T 3 B 45 SRR BT, WF5E XA
S R A FE IR 5 53 A b Jey 22 5 W ko

AN AR RO AT A R AR T, R 50 4R 5T IX
RS> IR AT RE A LR T 12 mm (19 HFE T, 4551
el LV Ec A CIDI DRSO SR Fi0E -2 a3 b AR
—&REN AN R B AT S, R X

AR REE I, I, FKEE 12 mm DL FOK R EOE AT RE L 1000 d( 813 (a)) .,
F 1 ARIREEKIERE R
Tab.1 Classification of the extreme precipitation indices
s bk RSk I YA X B
M H A RD ENFKEE =1 mm F3 d
AR R PEREK H % Rd12 ERREK I =12 mm 0% d
Airk:::lse R AR Rd50 FEPEK I =50 mm H 5L d
AR Rd100 SRR R =100 mm % d
SR BE R R 1 H R Rk Rxl e N LT m
Intensity 3 HERHEK bt R:3 SEPIFELE S FIFRAKIRK A mm
indices 5 HRAKE K B RS PSS KRR -
FESE3 KT R3D FESE3 HFK SRR d-50a°!
, LR 3 HRHTHHER R3DS0 M43 HETA d-50a""
ﬁiﬁf YEZE3 HORAR M SR R3D100 FELE3 R AR d-50a""
indices LR HFE KA RSD HEES H KRR d-50a"
FEZES HURHT AL RSDS0 LS HRFTHHFRK d-50a""
HEHLS AORF W F R R5D100 WSS ARREW IR d-50a!
a O wka b
) —UF P51l £k
g 1000 1 1 —-= UB S 51 1 2%
g L) | =
8 ®qf R -
: : ” . , , 3 — b TRBfE] e iR — ks 'F’FEIE]{E

0
2010 2020 2030 2040 2050
i

2060 2010

F4

2020 2030 2040 2050 2060 2010 2020

2030 2040 2050 2060
Fhy

B2 HRRSEERREUER: (a) PR (b) 4ERKE M - K K5 (o) Bk RiEE

Fig.2 Inter-annual departure of extreme precipitation in study area:

(a) Regional average precipitation; (b) Precipitation Mann-Kendall test; ( c) precipitation anomaly
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Changes of Extreme Precipitation Patterns for Disaster Prone Areas
in the North of the Hengduan Mountains under Climate Change

LI Qinwen'?, WANG Yukuan' , XU Pei', LU Yafeng'

(1. Research Center of Mountain Development, Institute of Mountain Hazards and Environment ,Chinese Academy of Sciences ,

Chengdu 610041, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Extreme precipitation may lead to various mountain hazards. Hence mountainous regions are faced with
more uncertainties posed by a changing climate. In order to reduce the adverse impact of extreme precipitation and
relevant mountain hazards, it is of vital importance to characterize the spatial-temporal distribution of extreme
precipitation for the future. Many studies have analyzed the holistic distribution for future climate scenarios.
However, there is still a lack of detailed information to depict daily extreme precipitation, which establishes the
foundation for hazard dynamic analysis in specific locations. In this study, the recently released climate projection
data were statistically downscaled by historical data from 50 local meteorology stations in and around the study area
over the period 1981 —2010. Based on the downscaled NEX-GDDP daily precipitation over the period 2010 -
2060, spatiotemporal patterns of extreme precipitation from three perspectives including intensity, frequency and
duration had been analyzed for the disaster-prone area in the north Hengduan Mountains with spatial resolution
1 x1 km. Results showed that the total precipitation tended to fluctuate greatly and regional variation existed in the
study area. It’s worth noting that both the frequency and spatial range of extreme precipitation presented a
significant increasing trend in the RCP 4.5 scenario. Regarding duration index, the spatial patterns of short-term
extreme precipitation were consistent with that of long-duration extreme precipitation except for the Min Mountains.
For short-term extreme precipitation, rainstorms ( =50 mm ) occurred more frequently in most of the study area
while heavy rainstorms( =100 mm) were projected to occur mainly in the Qionglai Mountains. In terms of long-
duration extreme precipitation, the occurrence frequency was higher in alpine regions of the Qionglai Mountains and
the Daxue Mountains, as well as the transition zones from mountain to plain, which may be caused by the passing
— obstructing effect of terrain complexity. Moreover, exireme precipitations on the link with the distribution of local
slope factors showed higher frequency in steep convex slope than concave slope, which was also confirming the

similar local topography effect.

Key words: climate change; extreme precipitation index; spatial-temporal distribution; disaster-prone areas



