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and limited water supply range in the current intermittent channel water transport exist in the lower reaches
of the Tarim River, the spatial and temporal water transport modes during the growth and non-growth
periods and the influence of improvements of water transport mode on the groundwater level were analyzed in
order to further improve the ecological restoration system of rotary infiltration irrigation and to provide a
theoretical basis for ecological restoration in the lower reaches of the Tarim River. [ Methods ] The study was
conducted in Yingsu monitoring section of the lower reaches of the Tarim River. Groundwater depth was
monitored during ten ecological water conveyances from 2012 to 2021. The Modflow model was used to
numerically simulate two-dimensional flow movement of the groundwater profile in Yingsu section. The
response data of ten intermittent ecological water deliveries in Yingsu section was fitted and analyzed. The
process of groundwater level evolution and water quantity change during the growth period, the non-growth
period, and in the artificial water channels in non-growth period were predicted and analyzed. [ Results ]
(D Under the proposed schemes of water delivery during the growth period, non-growth period, and in the
non-growth period with the artificial river channels, the groundwater levels on both sides of the artificial
river channels were raised by 2.5, 0.7, and 3.2 m, respectively, compared with the current water delivery
system. @ The area of groundwater depth less than 8 m in the study area was increased by 10.89%, 19.33%,
and 26.17% under the three improvement schemes compared with the current water delivery system. @ The
groundwater storage capacity was increased by 10.97%, 11.88% ., and 14.39% compared with the current
water delivery system. [ Conclusion] The artificial water channels in the non-growth period combined the
advantages of both artificial water channels in the growth period and the non-growth periods, improved the
utilization rate of downstream water discharge, solved the problem of difficult recovery of groundwater level
under the current water delivery mode in the main river channel, and created conditions for the recovery of
the inter-river ecological system and the establishment of a safe zone for downstream biodiversity.

Keywords: ecological water conveyance; groundwater level; Modflow model; lower reaches of Tarim River;

artificial channels water conveyance in non-growth period
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Fig.1 Comparison of groundwater level in different ecological water conveyance periods of Yingsu section
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Table 1 Ecological water conveyance in lower reaches of Tarim River

fh Kk U e Kkt kL e
%13 2012 4F 4—11 H 66 716 11 626 10 523
%14k 2013 4 4—10 A 48 800 9 853 4563
%15 Ik 2014 46 H 727 403 0
5% 16 K 2015 4£ 8—11 H 46 128 9909 9 809
17Tk 2016 4 8—10 H 67 611 13 962 12 904
%18 Ik 2017 4 H&E 201841 H 121 461 20 847 32 068
%19 Ik 2018 /£ 4—11 H 70 006 12 015 18 483
20 Ik 2019 4 8—12 A 46 482 7978 12 272
21 Ik 2020 4 9—11 A 27 934 4795 7 375
%22 K 2021 4 8—10 H 34 700 10 727 12 574
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Fig.2 Distribution of land use types at study area
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Table 2 The evaporation intensity of phreatic water in different months at study area mm/d
R /m WKZE R E
1—4,10—12 A 5H 6 H 7H 8 H 9 H
0 0.055 0.107 0.198 0.358 0.428 0.301
1 0.174 0.173 0.171 0.167 0.166 0.169
2 0.090 0.090 0.089 0.087 0.086 0.088
3 0.041 0.040 0.040 0.039 0.039 0.040
4 0.023 0.023 0.023 0.023 0.023 0.023
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Fig.3 Schematic diagram of water conveyance mode of

newly added branch river at Yinsu section
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Table 5 Statistics of water inflow in study area 10" m?
B/ T Ak CEIEW AR ||/ BT Aok GBI A ok
0 K K 1 K K
4 0.00 9.25 68 119.58 241,12
5 0.00 29.65 69 93.64 352.64
6 0.00 30.23 70 94.11 237.16
7 0.00 40.01 71 48.90 98.97
8 75.65 11.38 72 0.00 97.87
9 159.33 102.48 73 0.00 70.96
10 119.90 126.63 74 0.00 114.09
11 29.02 2.46 75 37.96 75.61
16 14.61 0.00 7 0.00 13.60
17 13.37 0.00 80 7.07 139.70
19 7.46 0.00 81 130.96 188.71
20 75.44 7.77 82 116.04 175.41
21 133.39 73.30 83 55.78 91.32
22 94.93 68.99 92 23.39 48.72
23 68.70 3.88 93 66.89 170.00
30 40.30 0.00 94 111.85 171.74
44 0.00 129.41 95 4.41 23.94
45 113.30 194.94 96 10.15 7.12
46 126.52 73.50 97 2.31 0.00
47 141.83 0.00 99 6.72 0.00
56 113.91 134.22 105 77.88 129.68
57 245.08 203.60 106 49.61 131.08
58 136.04 128.30 107 0.00 8.38
64 29.55 0.00 115 0.00 70.12
65 23.19 0.00 116 40.78 288.32
66 89.70 67.66 117 140.07 145.24
67 61.38 15.79 118 211.06 213.18
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Table 6 Summary of model parameters of research on improving water conveyance mode in lower reaches of Tarim River
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Table 7 Comparison of groundwater depth area at end of 10th year under different water delivery modes
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