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Impacts of inter-basin water transfer on water supply structure in arid and semi-arid regions//XING Shuying', LIU
Dedi', CHENG Yufei’, WANG Junde®( 1. State Key Laboratory of Water Resources Engineering and Management, Wuhan
University, Wuhan 430072, China; 2. Gansu Research Institute for Water Conservancy, Lanzhou 730000, China)
Abstract: An integrated simulation model for inter-basin water transfer and allocation, WatM-IITA, is developed, to
systematically consider the dynamic feedback between processes of natural water cycle and human water use, and to
simulate the distributed inter-basin water transfer and allocation and transformation processes of the water cycle under their
influence. Taking the Yintao Water Transfer Project in Gansu Province as an example, the effects of inter-basin water
transfer on the water supply structure and the volume of water resources are assessed across spatiotemporal scales under
different typical annual climatic conditions. The results indicate that inter-basin water transfer effectively enhances domestic
and industrial water supply security in the water-receiving area. In severe drought years, the domestic, industrial, and
irrigation water shortage rates decrease by 15.9%, 19. 1%, and 34.3%, respectively. Regions with higher water demand
but poorer natural water resource endowment and greater climate sensitivity show more constrained water shortage
alleviation. Inter-basin water transfer significantly increases the volume of surface water resources in the water-receiving
area, particularly in regions with substantial irrigation supplementation, while its impact on the volume of groundwater
resources and its spatiotemporal distribution patterns remained marginal. In severe drought years, the volume of surface
water resources increases by 84 million cubic meters.

Key words: arid and semi-arid region; inter-basin water transfer project; CWatM; water resources allocation; structure of

water supply; the Yintao Water Transfer Project
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Fig.1 CWatM module structure and the relationship

between cell storage and flux
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Fig.2 Architecture and data transmissions of the CWatM-IITA water cycle module
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Table 3 Scenario settings of CWatM-IITA
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Fig.5 Simulated spatiotemporal distributions of domestic water demand and shortage rate
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Fig. 6 Simulated spatiotemporal distributions of industrial water demand and shortage rate
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Fig.7 Simulated spatiotemporal distributions of irrigation water demand and shortage rate

TR A, SRR HE A2 K X M R 7K MIAMNAMR R | st AR 2
IR ARG . BB 53N IRAGHE 3 i 7K U
FH7K P FE , F80 4335 53 W00 LAAR 7K % =X E AT 38 A
TEKIZ S 5OKAE I I RIS e KA R
flas A, DT AR 7K 8 U o R B 2 A A A, LR
UL A28 i i M T 7K AP 45 FE A8 Ak, I N-
ND #1 N-WD-R .MD-ND FI MD-WD-R ,SD-ND #1 SD-
WD-R3 M 500 B, S AT AN [ S B A S fo 25440
5l K XT3 /K 9 U | b R K R R A L
2 AR B B EAR TS kAR K TR RE A 7E k3
327K X it AKOIR B 1 ] B A &30 T > b 9 7K 5% TR
ZEIR
3.2.1 HMEAKFERE

3N IRERT 11 32K E (IX) By LR K
gt a R R 4, B 8 ARG 5T AR K
B I 23 S A I Ol o

ZR DX AT BT (49T )1 428 g i B R T 32 0K
X, TP R, 327K X P 7K AR H 38 7K 9% I 5 24
9. 1142 m* , Hrls Pk A 1. 57 42 m® | Pk 3m] M1l Pk 7
Y =l AN o IS B2 AT B A O ) & 7 9/

£ 240 -

F4 ZAREHRAZEEEMULE RS
Table 4 Statistics of simulated annual surface water

quantity of water receiving area
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Fig.8 Simulated spatiotemporal distributions of surface water quantity
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Table 5 Statistics of simulated annual groundwater

quantity of water receiving area
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Fig.9 Simulated spatiotemporal distributions of groundwater quantity
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