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Abstract: In order to determine an appropriate water delivery strategy, achieve the rapid rise of the groundwater level in the
lower reaches of the Tarim River, and improve the resilience of the ecosystem, this paper uses the GMS software to
construct a dynamic simulation model of groundwater in the lower reaches of the Tarim River and simulates and predicts the
spatiotemporal response characteristics of groundwater to single-stage, two-stage, and multi-stage water delivery scenarios.

The results show that the formulation of a water delivery strategy requires that the annual water delivery volume is greater
than the effective water volume. When the total amount of water delivery is constant, extending the water delivery time and
expanding the water delivery interval are conducive to the rapid rise of the groundwater level. The best water delivery
strategy is to transport 45 million m’ of water in two stages, with January and March to November as the water conveyance
periods. The groundwater depth and water level variation are symmetrically distributed along the river channel. The
groundwater depth is proportional to the distance from the two sides of the river channel, and the groundwater level change
and elevation are inversely proportional to the time.

Key words: groundwater; water delivery strategy; GMS; lower reaches of the Tarim River
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Table 1 Different water delivery duration

settings of single-stage water delivery scenarios
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Table 2 Simulated settings of two-stage water

delivery scenarios

WG S W BAEKEH/ A oKk, A L@ ]
6M-1 6 1 3AH5—9A
6M-2 6 2 2H5—9H
6M-3 6 3 1H5—9H
TM-1 7 1 2H49AH
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Table 3 Cumulative effects of different water delivery

volumes of single-stage water delivery scenarios
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1000 15275.65  4.1446  -0.0722 -0.2242
1500 22013.47  3.8628  -0.095 -0.4306
2000 30551.20  3.5874  -0.1207 -0.6905
2500 3818912 3.4621  -0.1318  -0.7489
3000 4582694 3.3894  -0.1374 -0.7475
3500 53464.76  3.3574  -0.1400 -0.7528
4000 61102.50  3.3376  -0.1416 -0.7564
4500 68740. 41 32719 -0.1472 -0.7904
5000 76378.23 3.3099  -0.1438  -0.7630

H R KB UL A KL T B Fi KR4S /N T
ZEEUR M KRR N UL K AT Sk i
KPR AN . K R /NT 4000 J7 m® i 4
K L 7K B ARV F A 2020 4E TR IR K To8 KL
YERT, H4 ~ H6 Wl H- (1) b 7K PR 2 AT BH S8 08/
AR KA 4500 7 m® RO R K AR A 1
TER T 2N, P85 B3R ASAF Fi 7K 7 4 500 J7 m’
SRR K R A RSOK B (R 4) o M K iz 3 R
B B K i) B RN B 5% 24 LA 30K B 4 500
3w’ RT3 AT AR K KT 4500 5 m® L

W ES SR =k R 1 TN
F4 AEMMHBERKENM T KIERETLE
Table 4 Groundwater depth change of effective water

quantity in different observation wells
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H1 H2 H3 H4 H5 H6

2018 -0.0048 —0.5622 —-0.8838 —1.4079 -1.5229 -1.1152
2019 -0.0083 -0.0142 -0.0274 0.0935 0.0673 -0.2416
2020 -0.0434 -0.1070 -0.1444 -0.1906 -0.2348 -0.2723
2021 -0.0349 -0.0927 -0.1276 -0.1745 -0.2170 —-0.2430
2022 -0.0259 -0.0684 —0.0937 —0.1315 —0.1681 —0.1949
2023 -0.0203 -0.0540 -0.0742 —-0.1040 -0.1328 -0.1575
2024 -0.0156 —0.0414 —-0.0570 —0.0798 -0.1029 -0.1268
2025 -0.0137 =0.0371 —=0.0512 -0.0731 —=0.0954 -0.1121
2026 -0.0115 —0.0310 —0.0427 -0.0605 —0.0799 —0.0953
2027 -0.0100 -0.0268 —0.0370 —0.0525 —0.0696 —-0.083 1
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Fig.2 Groundwater depth for different transportation

durations of single-stage water delivery scenarios
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time intervals of two-stage water delivery scenarios
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after effective water delivery
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Table 5 Response distance of groundwater change

after effective water delivery
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