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Abstract ;[ Objective ] The aims of this study are to explore the runoff response of Zishui Basin under future
climate change scenarios, and to provide scientific support for the sustainable development of the basin and
the decision-making of flood control and drought control. [ Methods] Based on three CMIP6 global climate
models, the SDSM downscaling model and SWAT hydrological model were constructed to predict the
changes of temperature and precipitation in the Zishui Basin during 2030—2089 under SSP1-2.6, SSP2-4.5
and SSP5-8.5 climate scenarios, and to further explore the response of runoff to climate change. [ Results ]
Zishui Basin will present a significant warming and humidification trend in the future, and this trend will
increase with the increase of discharge scenario. Spatially, the temperature rise of the whole basin is the
largest in the vicinity of Xinning and Shaoyang stations. The increasing areas of precipitation mainly
concentrate in the middle and lower reaches with Lengshuijiang as the center, while the decreasing area is

located west of Dongkou station. In this context, the future annual runoff of Taojiang station and Shaoyang
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station will have the same variation trend with the watershed precipitation, and the amount of available water

resources in the upstream area above Shaoyang station is more likely to decrease. Water resources in the basin

will face the risk of more shortage in the dry season, and the flood season tends to advance, and the evenness

of water resources allocation in the main flood season will increase. [ Conclusion] Under the background of

climate warming and humidification, the management of water resources in Zishui Basin will encounter more

severe challenges, and the protection of water resources and the integrated management of Zishui Basin

should be strengthened.

Keywords: CMIP6; climate change; runoff response; Zishui Basin; SDSM model; SWAT model

SRR 21 120 T A 4 ek A R Pk Z —
C A A4 [ 2 2 A O T i R R T B . KA
[ BORF 18] S M5 A8 Ak & 1] 2% 51 25 (Intergovernmental
Panel on Climate Change, IPCC) 7E % # VF 1l i &
CARG) i h 1 21 11E22 30 4F Ao 11 AR FE A L
B 15T, e IRRERE N BT K TR
SR SRR 5 3k F° 525 B 2k S0P
St O 508 5 8 1 T K O
CHEETS TR

LR EAEAE R (General Circulation Model, GCM) &
oAt oA e S A8 A i o T L i 25 2R AT R PR AG
SARAB AT K SR BER AR S BRI 1 52 i B AR 00 2 1 5
oS AE 1 bR A A 45 2 HE 31 il (Coupled Model
Intercomparison Project,CMIP) [\ f1#Esh T, GCM A
Wi & Jj 5 583 » H il CMIP & #E1T 255 6 BB, s ik
T IETE ] CMIP6 @ BRAS A 540 78 5 CMIPS
A BRI A7 422 1 S Rl 1, CMIP6 s aff T K W 77 7
R A AR i 22 R ST iR 30 B Al 22 R, R 4R T — Bk
TS [ Ak 25 2 T B Sl A =X 1) 7 HE T S RIAS [) g Y
HEJik 4 42 (Representative Concentration Pathway.,
RCP) 14t £ 3k 52 28 3 % 42 (Shared Socioeconomic
Pathway,SSP) ) SSP-RCPs 4l 4516 5t 07, b, i
T GCMs 473 J 438 IR 2 250 ~ 600 km , H A i
ME LA B 422 0 T DXCIRUBE 9 A A AR BE 5 b T R R
JE AR U & 43 PR TR -5 M GCMs Hai =) 3 M
A Y 22 B A RO R T T AU EORTK SORE Y 25
] REEA G — g el -, Horpr, SDSM B 4 Sy —
Fi & B RER S BE R TR O Z M H T2k
[ri) DX 3 ) oA e e AR AR W 5

TR IR B ) 0 R K R 22— o W A
7K F R b FIORR £ B, MBS AL T Y AR A I 0,
S M 5% K SR K A i BN R L B AT HOR ROl A
Fos R R AR S PR HA TR Y, YT BEOK
Uit T T e 0 W 5 FE AR o T s I B R K AR IR A
5 AR A A SRR AT R TR R R AU T 5 AR
TSN T T AR SCHE g R AR SCRE T 3 A

CMIP6 Bk SMEM L, 22 SDSM 4 1 1F 17 [ R 4b
P S Fifh SSP1-2.6,SSP2-4.5 Fil SSP5-8.5 6 1/ &
KR 20302089 A BRI 5 K AR 1B I i
— R HE SWAT 7K SRS R 45 53 I 348 I %o A< A%
7S AY ) 1 R

1 MREXHER

PEK I e Ak b 2 25748 28°61 K 2 110°12
112°10", 5 ST PRAN T 9 v 2 iy, JHL 42 A 3 B V17K S
S LA A SR T AR 2 26 748 k', %X R TF G ZE
RSABEIK, U 222 B B G, 240 PR AR AE (3, AR 38 SR AR
20 CAAT . 2 HIRE KRR 1 483.3 mm™ ", il
PR 2 760 m’ /s, A N 43 L5 B I 2R T AR —
]FRBEE DT 47 A ANSELRN 5%, BT
BE K UL AR AR T R YT S R AR L KR S PR A R
IKEE B, T KA Rk IR B B A K A
DL K I AR, U6 K, d R ik 0 U i 22 Hh A
6—8 H . BKmEURZEE WA 1 FiR.

110°0'E 111°0'B 112°0'B
Z %EN
G A b
oo
[\l
KW
T
Z
o
2
[
S AT
4 o 2079
o~
S [
o -138
(o]
K3 R
KRG
P R KR
Z S\ Ve
w2 f 1 ABATRAR
& 0 20 40 WRAT BT

T 5 T hn M IR 55 3R 48 T 809 o 185 GS(2020) 4619 5 B AR 1fE b
P AR e B R A e, T IRTIA]
B1 HAREREE
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Fig. 4 Interannual trends of climate elements under different climate scenarios in the future
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Table 6 Climate change characteristics of Zishui Basin under different climate scenarios in different periods in the future
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Fig. 5 Spatial distribution map of changes of climate elements in different climate scenarios
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Fig. 6 Interannual trend of annual runoff at Taojiang and Shaoyang stations under different climate scenarios in the future
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Table 7 Variation characteristics of annual runoff at Taojiang and Shaoyang stations under different
climatic scenarios in different periods in the future
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Fig. 7 Colorimetric graph of variation rate of runoff at Taojiang and Shaoyang stations compared

with the base period at different time scales under different climate scenarios in the future
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