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Influence of climate change on hydrological extremes of Yarkant River Basin
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Abstract: Through selecting four typical weather of Yarkant River basin and the monthly data observed from hydrometric
station, this paper makes a contrastive analysis of the evolution characteristics of air temperature, rainfall, and runoff of
Yarkant River basin against the background of climate change, and explores the influence of climate change on hydrological
extremes. The results are as follows. (1)During climate change, there was an overall trend towards warming and
humidification in almost 55 a of Yarkant River basin, among which the climate change in 1998 was the most prominent. As
for the four typical observation stations, the station of Kuluklangan witnessed the biggest change in air temperature and
rainfall (0.24 C-10a™', 7.41 mm-10 a’'). (2) The runoff variation was increased linearly on the whole and saw a significant
change within the year. Among which the highest runoff volumes of Yarkant river and Tizinafu river were respectively
concentrated in July and August. (3)There was a remarkably growing trend in terms of the number of hydrological extremes
in almost 55 a of Yarkant River basin, and the runoff change in June witnessed the biggest change. The increasing of
precipitation and the accelerating melt of glacier was the leading factors of the frequent occurrences of hydrological
extremes. Therefore, we should improve the solutions of hydrological events to climate change and strengthen the impact
evaluation over flood damage, which is of great importance to increasing the use efficiency of the water resource of Yarkant
River basin and decreasing the negative effect of climate change on it.

Key words: climate change; runoff change; extreme hydrological events; Yarkant River Basin

Yeks B #A: 2017-12-03; 1&1T B #A: 2018-01-08

EETH: EFRARPAESIEESIH (U1403281, 41671030); [H 5K 973 1 H (2013CBA429905)

EZ RN EIFR(1990—), 5, WEHi £ A, s, EEMFHFFX AR KSC 5 5T, E-mail: 1322127617@qq.com
HBIEMEE: BR(1966—), Y3, WIS O, 1A S0, EEMNFTFXAER/KICT RIS, E-mail: zcy@ms.xjb.ac.cn



2 &R

37 %

il

1

A RRAURARIE A0 K BE U AR G I K ST A ™ A
RS2 S L X AR R A A A ARk,
PO AR AR D AE A ERIEIE KT
SN, AURAAT DR /K B Y5 S I 235 0 A AL T
B PN 2R - i AR S R G K SRR R P I S
TR o Bedm K SCRA AL € YA R AEARAR
IR B NS S A7 BEEE R0 (1) K F K S5
P, 19 20 1A 60 4EARLICK, AERSARARE S UK
BRSSPI K (AR TN R A, i Y
Wi NP s . KR R S, R A
Ui K SCFH T B ) B AR 2 Db R SR AR E BT
i B2 7K A F K SR ) RS ER] B T 408 5 n 52
HRAMAIAE, S HBER T B R e R A — SR S 5
IR . AL, B0 U AR A 5 7K SCK B8 e 1 7 T
IITT, A 204 SR R RURIE £

B s T E AR ES, JE TR R, AR
PR X B K RIK ) Bl o 3, RIS R GENE9S,
AR A R B Ay REURR I XRPT . SR, Bt R
LT IR KNGS, DX 7K K ke 3
9 A O DRI, S B TR O 3 9 B
Sk A3 07 T o e e E e 1 ZEm AL,
Tank ZERFFCR L 1946—1999 AR5 /K LLIE 1
A HAF A T, 0T K2 Hh R, SRR R A
B /K SIS 20T 0 22, (H R AR G 3K B R sl 1T
/13, IPCC(Intergovermental Panel on Climate
change) I 97 3% BH 4= BRAZ B 5 35045 BR/K SC RN oi,
BRI K R R Re i T, RIS K
AR A AL e R AEARAY, DT AT B AT A SR 55 A A i 7K
SCREH IR I AR E R, GiRm, B
B DXt K B B A By, UL R s DK
W Sab M o PV R 25 S S it K SC A
EOFATRFAE S A PR AR B FON AR A R W Y, &5
PRI K SCFAFIGIOE A A B —
B BEAEARRAUEARA, T 8 s ok S5 Rk
SCARIAAR AT e S WABURK, R Joll 2 0K ) TR S ok
TH M B R AR 5 1 R it K a] Refe X RAE JF S 8
PrBRNT, g DL ERI, A 20 2t 90 AR 1)
LA 7 8 K8 3 L DX VAT 0 B s A g R, kK
2, I IR A B 1) AR A 5B O
S IR STl A 5K A LT S B T3] AT

DI AT, B FELAC ] 9 2K 0 0 o 2 (1 b
ZE R, ORE AN BT SR RS R AR A R [N A A
KU, DRI, AR SO R BRI AR SE R 4 AN R
G RSOk s B, xFEE b T
AT 5N R TG TR K AR AR AL
RRAE, B 75 MR IR K B BRI 4%, 15K
PRI ST TR B A A

2 HREH#ER

R SET IR AL T B S 4 5 R IR X K P R
BRGNP R iA S BTG T RS 74°28—
80°54", JbZf 34°50'—40°31".2 [, IHIRIEIATITLE
Bk 8.58 J7 km?, Herpak[E B K 8.44 J7 km?, BiH
T4 0.14 J7 ke’ o LIIX AR 15 66.9%, i 5.74 J7 km; ~F
JE X TR 7 33.1%, b 2.84 J5 km? . MR JET et
JE H I ) AR B 2URIMBRE, B 8000—6000 m 14K i1l
(X B 42 R X 1 1500—1050 m, #4k 8611 m [t 7t
B T R IS AR N, SILARIE BEK
Ry AR AR L, P R 22 2938 7570 me A
LY AN R &5 = i I | e 111 1 7 3
Bl MR R S R AR R B, AR T4
Ui R, TR T HAT R K =k 1 il
BR T TR X o P IRBEARM A, &l X KRR
WL T 90T ) AR U L M — (R R SRR, 2 SR 1) 2
VKNI, Wk 2 AF P38 UK ) il 2 o H
RREL Z PRI RN 64.0%, WERA S
13.4%, MR KK (5 22.6%",

3 #EREAE

AR STy B ) At AR K SO AR L
o Forb, JRSCEEE A MR B R A . R
SEREFT R T AT T8 7K ST 1960—2015 1 H
P R, R T G R A H
=2 ] (http://cde.cma.gov.cn/home.do) 1960—2014 4
MAER A PR K EE . B soploede . — 3, ik
273 B R AR

4 HR
4.1 RIEBUKIUSES A RET L

SR T % 6 ] 98 ek B /K ) = 82 IR 45 02 7 XU AR
Frfsar Rk A, Wigfdaihrpi . BigSKA
NS, GrP I NHER G AT IEA AN, (T sEi



6 JY] MR, 55 AR IR S b i K SO K 52 ) 3

B 1 MREFRBAARS A REEEKCAEE

Fig. 1 Map showing river network and locations of hydrological station in the regions of Yarkant River Basin
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B2 1960—2014 FEMERFEFHBEEN
Fig.2 Changes in yearly air temperature at Taxkorgan during 1960-2014

B3 1960—2014 FHEH R TERRBEKEN
Fig. 3 Changes in yearly precipitation at Taxkorgan during 1960-2014

El4 1960—2014 FiHEFFHFUREN
Fig. 4 Changes in yearly air temperature at Shache during 1960-2014

El5 1960—2014 FEIFEERRMEKT L
Fig. 5 Changes in yearly precipitation at Shache during 1960-2014
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Fig. 6 Decade yearly steamflow changes at Kuluklangan station, Kaqun station and Yuzimenleke station during 1960-2015
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1960-2015
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Fig. 8 Occurred date of annual peak discharge in the regions of Yarkant River Basin
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E9 M/RFETMEMEMKERKREERET
Fig. 9 The changes of ablation flood in yearly peak streamflow in Yarkant River

E 10 MREMRNEBRKESARIERETH
Fig. 10 The changes of dam breaking flood in yearly peak streamflow in Yarkant River
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Fig. 11 The changes of storm flood in yearly peak streamflow in Yarkant River
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Fig. 12 Relation of yearly peak streamflow and yearly mean discharge at Kaqun station
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