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Fig. 2 M-K test of annual average temperature from 1980 to 2015
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Fig. 3 Linear trend of annual mean precipitation from 1980 to 2015
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Fig. 4 M-K test of annual average precipitation from 1980 to 2015
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Tab. 1 Projection coordinate system parameters
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Fig. 7 Sub-basin division map
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Tab. 2 Model parameter calibration value table

) FEE
e ik HUETEE
LE iR [F) ol i o
v_SFTMP. bsn P/ C [—5.5] —1.65 —0.78
v_SMTMP. bsn AR/ C [—5.5] 1.75 2.02
v_SMFMX. bsn RS HET/[mm « (C « )] [0.10] 1. 65 3.32
v_SMFMN, bsn B/ ER T/ [mm e (C « 1] [0.10] 1.45 1.45
v_TIMP. bsn A R S [0,1] 0. 64 0. 088
v_SNO50COV. bsn 50% 78 36 EER ) SNOCOVMX 4344 [0,0.9] 0.32 0. 83
v_SNOCOVMX. bsn TR/ mm [0,500] 257.50 118.75
v_PLAPS. sub /K A%/ (mm « km™ 1) [—100,500] 143 141
v_TLAPS. sub SR EAHR/CC « km D) [—10.10] —3.50 —4.65
v_ALPHA_PF. gw FEIi o HF-/d [0,1] 0. 69 0.078
v_GW_DELAY. gw TR K R )8R/ d [30,450] 376 329
v_GWQMN. gw R A B2 & K2 B 7K A7 {5/ mm [0.2] L.31 1.22
v_GW_REVAP. gw R K TR 2SR R [0.02.0. 2] 0.17 0.072
v_REVAPMN. gw KA REVAP I 193 /K 2 97K A7 1/ mm [0,500] 87.5 150. 01
v_ESCO. hru TR R AMEN T [0,1] 0.51 0.97
r_CN2. mgt SCS &3 Hh 2 %X [—0.2,0.2] —0. 062 0. 047
r_SOL_K. sol IR T B R [—0.8.0.8] 0.71 0. 29
v_SURLAG. bsn HhFRAR A5 AL [0.05,24] 13. 82 10. 41
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Fig. 8 Simulation results of regular and verification period of runoff rate
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Tab. 3 Simulation index results

B febr DG EHREE R A T
Nse 0. 80 0. 82
FEM (2009—2011) Rk 0. 44 0.42
Prias —9.8% —2.2%
Nsg 0. 80 0.71
KA (2012—2014)  Rsr 0. 44 0.55
Poas  —6.1% 9.6%
2.2.3 R FRATE B

HHT. F SWAT J5 ik A SRR T 52
AT 2 PPV 56 1 R o i AR = AR AR R
AR 55 2 B 5k Ry i A B /K R B2 1)
AR, 55 2 R F LB (8. 1z, R ik
SRS 2 Py, B2 A R 7K R IR B2 1) e e 34
ST SOOI TA TR RE AR K AR A X AR R I R, DA
20092011 4 (1% 2 7 H [ 114 F /K L doe e L A e
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ARG HES 3 2T T 12, 5000 0. 3% Tt B

6 Tl S SRS XA TR
FHE 4 21, 1AL b i g 3R R K i R AR AR AL
(P+12.5% . PH10%F P—10%) , Hifth S50 A%
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BRI 8. 19% . 6. 45 % FIU > 6. 23% ., [FlAT,
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Tab. 4 Effects of precipitation and temperature changes on runoff

¥ Rk AzA/ % AL/ C 1A/ %
1 12.5 - 8.19
2 10.0 — 6.45
3 —10.0 - —6.23
4 — 0.3 1. 96
5 - 1.0 7.74
6 - 2.0 12.99
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Tab. 5 Basic information of climate model

15 Heps 25 8] 43 5 B LA
BCC_CSML. 1 2.7906°X 2. 8125° E RO A R OP ED
HadGEM2-ES 1. 875°X 1. 24° ARG L (LD

MIROC-ESM-CHEM

2.7906°X 2. 8125°

Frontier ERAFLAFGT H.0 CH A

B9 A 10 43 51 o & 15 s i 2020—
2090 AF 1 FH YA 378 388 AR 1 S (T FAR K (PO Y
A L vy R Sy 45 6k g B 2 2 1 s B L
TR . B RTAL A RCP4. 5 A1 & h, BCC
BEA A HADG #250F 2020—2090 4F F1 FH ] 3t 35
SRR B J @S AR B E R e
0.2 C/10 af1 0.4 C/10 a; fE/KW 2 LT+,
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ROC A2 AR AN R K 1 52278 R 34, R i o3
k0.4 C/10 a fl 0.4 mm/10 a, 7E RCP8.5 X,
fetg 5 F , BCC, HADG, MIROC 4§ 3 Fj i 28 H
SR AN K 2B TR B TR R 5
0.5 C/10a.,0.9 'C/10 a,0.9 'C/10 a #1 0. 2 mm/10 a,
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Fig. 9 Temperature projections under various scenarios from 2020 to 2090
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Fig. 10 Precipitation projections for under each scenario model from 2020 to 2090
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i T K BN R, R 10. 9%,
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Tab. 6 Temperature and precipitation changes in the Hotan River Basin from 2021 to 2030 and 2031 to 2040

HER GRETIN
TR — 202;—420(3? 4E 2031—3049 4 —— 2021—3030 4 2031—3040 A

AR/ C AR/ C AR/ % AL/ %
BCC_RCP4. 5 13.78 +0.58 +0. 83 52.55 +2.53 —1.13
BCC_RCPS. 5 13.83 +0. 84 . 08 51. 99 +10. 79 +9. 34
HADG_RCP4, 5 13.63 +0. 83 77 63.72 —0.17 +2.35
HADG_RCPS. 5 13.47 +0.31 .52 66. 54 —0.45 —3.91
MIROC_RCP4. 5 13. 25 +1.20 .85 54. 09 +0. 81 +9. 62
MIROC_RCPS. 5 13. 80 +1.00 .84 61.72 —0. 90 —12.79

3.2 RARAHEFEXTHRAAMN
FdE d 57 1 6 B R Ok A1 =B AL
SWAT #5780 3¢ 56475 5 F 9 A1 FH ST b 30 2021—
2040 FYWEEEEAT N L S5 03 7, i T AL A
A L TP YT O B U 4 AR O R AE 2021
2030 4RIz 2031—2040 E¥ahn#EaF., 2021—2030
4,6 FfifStep BCC_RCPS. 5 ff §HAF 42 1 2t Fi i
{HH KN 56. 76 1 m® ; HADG_RCPS. 5 & F 4
YRR RN E S/, 51. 25 42 m®, 2031—2040

4,6 Frig Fo MIROC_RCP4. 5 1 5 N 20
BWifEE & K, N 60. 08 {2 m® ; BCC_RCP4. 5 i 5+
RS B E RN, Ry 53,06 /¢ m®, I ]
Ui B AR 20062015 4 4R 1 SC bR AR U i
51. 34 4¢ m® , KA A1 HH 2% 0 X 28 5% 4L 2 ik — 20
R X EURRIK 1T SR 2 — 2B 3G 0, PR T 4%
T 5T 20212030 AL 20212030 4 1)k K BT
BV AL B ST B A 0 T SR 2 5 A R
ERIE
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Tab. 6 Estimated upstream annual runoff under each scenario from 2021 to 2040

2021—2030 4F 2031—2040 4F
TR
SEHRTE /M m? wimRAEA/ % EHRE /AL m® i AEA/ %
BCC_RCP4. 5 53.22 6. 03 53.06 5. 72
BCC_RCPS. 5 56. 76 13. 09 57.22 14. 00
HADG_RCP4. 5 53.21 6. 02 53. 81 7.22
HADG_RCPS. 5 51. 25 2.12 54,78 9. 14
MIROC_RCPA4. 5 55. 00 9.59 60. 08 19. 70
MIROC_RCPS. 5 53.78 7.15 53.36 6.31

TE 20092011 4EAE 42 AR 50. 19 /2 m3,

&

=A

AR IR Wi AR i AE 1980—2015 4F Sk
TR RS 21 2 ok SR TS
SRV Bl o s L % ¥ K 8 s S ORI R A
TGN, A B A AR L 0 FE S I X AT FH 2K 8 I
H s, A SWAT BRI AN ] _EiEAs i1 s
B0 A3 BT 8 K I8 ) 1 P T 3 08 AR R B
FAF TR A R AT AR IR O &
FEH . A5 R EE AT i X B AT E . D
2009—2011 4F Ay HEE 0, 5 0 H ) iR 7K ot 4301
BTN 12. 5% 10 6 FIE /> 10 %6, ) HL AR 35 42 i a2
Ay 8. 19%6 6. 45 % Fingi 2> 6. 23 % ; #5 AT |
e L B 43 3 i 0.3 'C .1 "CHir 2 C, AN H e
AEM R TR A BN 1. 96 % 7. T4 % 1 12. 99%
TBERY 6 B 535 2B I #, Horp: 20212030
. HADG _RCPS. 5 1§ 5t AR ¥ #2 it de /N, h
51. 25 fZ m®;2031—2040 4E, BCC_RCP4. 5 &5
¥R RN, R 53.06 /2 m’,
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Runoff changes in upper Hotan River under different climate scenarios
YOU Yang', LI Pengpeng' , GAO Yun®
(1. College of Landscape and Ecological Engineering , Hebei University of Engineering  Handan 056038, China;

2. State Key Lab of Hydrology-Water Resources and Hydraulic Engineering , Hohai University , Nanjing 210098 ,China)
Abstract: With the intensification of global climate change, the contradiction between supply and demand of water resources was
becoming increasingly tense. The water resources of Hotan Qasis located inland mainly came from the upstream mountainous ar-
eas, the change of mountain runoff will directly affected social and economic activities. This area was mainly prospered by Hotan
River, the change of Hotan River runoff was very important for the stable development of the oasis,and will also had an impor-
tant impact on the water supply and ecological environment of Tarim River below the basin. Therefore,it was of great practical
significance to study the runoff change of Hotan River under changing environment. Based on the analysis of the impact of cli-
mate change on the runoff of Hotan River., the Soil and Water Assessment Tool(SWAT) model was used to simulate the runoff
in the upper reaches of Hotan River basin,and simulated the runoff in the future scenario. The trend of temperature and precipi-
tation were increased,and the variation rates of annual temperature and precipitation were 0. 31 C/10 a and 16. 5 mm/10 a, re-
spectively. The runoff was also increased over the period of 1980-2015. The annual runoff of Hotan River generally showed an
upward trend from 1980 to 2015. Especially since the beginning of the 21st century, with the increase of temperature, the accel-
eration of glacier snow melting and the increase of precipitation led to the increase of runoff of Hotan River. In particular, the
annual average temperature had increased significantly since 2002 and the average annual precipitation had not increased signifi-
cantly since 2004, which exacerbated the increasing trend of runoff. The SWAT model was used to simulate the runoff in the up-
per reaches of Hotan River. The results showed that it has good applicability in the upper reaches of Hotan River. Taking 2009-
2011 as the base period.,if the precipitation in the upper reaches of Hotan River increased by 12.5%,10% and decreased by
10% respectively, the runoff will increased by 8.19%,6.45% and decreased by 6. 23% respectively;If the temperature of Ho-
tan upstream watershed increased by 0.3 ‘C,1 C and 2 ‘C respectively, the runoff of Hotan River will increased by 1.96%,
7.74% and 12.99% respectively. The runoff was generally predicted to increase in all six scenarios, with the lowest runoff
(5. 125 billion m®/a) in HADG_RCP 8. 5 scenario in 2021-2030 and the lowest runoff (5. 306 billion m®/a) in BCC_RCP 4. 5
scenario in 2031-2040. The results could provide decision-making basis for water resources allocation and management in Hotan
Qasis in the future.

Key words: Hotan River basin; runoff change; SWAT ;forecast; scenario simulation
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