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Cumulative effects of ecological water conveyance based on groundwater
dynamic simulation

XUE Lianging'?, LIAO Shumin'”, LIU Yuanhong', WEI Qing' , FU Fangbing'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832003, China;
3. Water Comprehensive Law Enforcement Detachment of Jining, Jining 272000, China)

Abstract: To study the cumulative effects of ecological water conveyance on groundwater in the lower Tarim River, a numerical model
of local groundwater under the intermittent conveyance in a typical plain section of the lower Tarim River was established, taking the
Alagan-section and the 12" -18" ecological water conveyances as examples. Due to the lack of actual evapotranspiration data in this
area, this study adopted the advection-aridity model based on the complementary relationship theory to calculate the actual monthly
maximum evapotranspiration rates. After the calibration and verification, this model can be applied to evaluate the cumulative effect of
ecological water conveyances on the groundwater. It is an effective method to describe the spatial and temporal response of groundwater
to the ecological water conveyance. The spatiotemporal distribution pattern of groundwater before and after the water conveyance is
revealed by two indicators, the effective response distances of groundwater to water conveyance and the response areas. The results
showed that the maximum response distance from the groundwater to the channel was extended from 812 m to 1100 m. The response
areas of middle and high level were 1. 61 times of that of low water level. The effective range of water conveyance was mainly

distributed within the range of 1000 ~2 000 m from the channel.

Key words: dynamic simulation of groundwater; complementary relationship theory; advection-aridity model; ecological water
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Fig.2 Simulation level and monitoring level comparison of monitoring wells in Alagan section
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Fig.3 Variation amplitudes of groundwater level of each monitoring well under different parameters

2 ERBIKIT TS 7k B RFRR

B 7R ORT R~ B TR 4 7K P9 SR ARG N3 5 M A il 7K T I A R i o KR e s 3 K2 A K 2%



326 ERCPNE N 449

A} 23 43 A1 4 JRy R b 7K A8 Ak B B 23 43 A A% Ry 40 A 3 K A v 7 9 PR 40,455 b 7K B Y T g 1 B 5 AR A7 7K
AR, SR T (K 8 AT 3B FRAE R MRl , 5 SC el 2R ] o] T8 AR A AU AR]85 B A YR] Yo 36 R Sk 3
AT,
2.1 3Tk BRI B NE AL BE B

BT A ARAEL DX ) 5 K JE AR KA R 4 A W 4 7, T HR ) 30 0% 45 4 /K R — R R K B i — K
S5 IR ASr B 3 AR RN K AL AR K R AR ISR Z s R i s K AR AL 2208 B Kb e VR 554k Xt
R 7 YA KR UL, S 7K BT M T A JE AR LATRIIE SRy s, g T 38 A3 Dk, T i LA RT 8 A 14 3 7K

bR /KA /m

- 820

= 818
816
814
812
810

= 808

- 306

(a) 55 18WK4H/KHT (b) 18K G
4 FI18REKBEEKBEKRMLLD
Fig.4 Water level distribution of water aquifer before and after 18™ ecological water conveyance
BK S RLALITE P 1000 m B9WIBIERES Y gy pienm pemst R M s MO0 T A B S5
R IKALHRTE 1 ~2 m ( *® 2), HR KA N 812 m Table 2 Groundwater level and its increment under different
814 m 816 m HEJATE 145 KA 7 1 2543514 1100 m distance from channel before and after water conveyance

800m.600m(%3) . BEHHKIIFERAT T = " w wome gk AR o
AIITHREE AT R ASER shkaioss o B W A K

\ [N o N v R 12 K 1000 350 807 809 2

N 2 ; W7E B KA 2 Ak A
ﬁugm@@mﬁﬁngwu&ﬁmgﬁmmA%Bﬁ%klmo 350 200 810 |
2 RT3 T BE AR R JE R, EOWHRR THIZK 4wk 1000 400 810 811 I
T ) BN, IR 4 iR 5 15 Yhiik - 1000 500 812 813 1

T+ o WA B A5 T LT3

x3 HkEHTKEH 300 R BE 55 A m

Table 3 Effective response distances of groundwater after water conveyance unit ;m
HKIE 5516 YK KA %50 o 5517 UK 250 o 5518 YK KA 5 N Br

AKEL pgaritn GO SSTRTE RO RO BRI O JeEE B RS
812 500 1000 350 800 1100 250 850 1100 450 1100
814 370 700 200 450 600 150 700 800 300 800
816 250 450 160 300 400 100 500 600 200 600

BRI, 1 THIRTEE B e R ZE UK S, T 22 Y Ak A 3 BT A0 DX 3 Vi S Sk el o S P
FAIIKAL AR A2 B, S /K 812 m LA A4 i T 7K BB o] T 74 ol 7 853 125 4 A 2 B Y] T 79 ) 400 ~ 1000 m P
816 m LA - fi% i T 7K 0T T (1% M) 1o 85 125 43 A 78 B TS AN 150 ~ 500 m PN, A 0T 2 B WA L /N, i 2B
BE(5 1214 18 W) KK &5 A3 50, i T T BrBomE Kb 78 T 5% K2 LK RIBE/N T 2 A H L8R T R &2
B B3t 7K T KA B4 R, 156 B /N DB 22 B B i R i K T AR HEb T /K7 A 23R T, e gk S iR T
TR A A 7 B
2.2 MTAKZFKER

FHE S A, 26 18 WK KIS AL (MR 807 m FYZKAL) BY3Z /K T AL FR 250. 1 km 4R 08 2 127.0 km® | Ik
T 49.22% s KA (A F 807 ~813 m [7KA) AZ7K IR H 81. 4 km*HE /2 151. 8 km® , 34K T 86.49% ;5
IKAL (5 T 813 m (KA ) S K TRARHT O #4hN%E 52.7 km? . iR KA K 057 52 7K TR DS/ )N , v s K 67 52 7K T AR
HEK, KA 527K TR M R K A 32 K AR, BP0 DX I 45. 78 % . 56 12 ¥k 1 B Bk /K J5 v K AL



%5 4 1) BRIBCTT , 55 T TR /K S AU A= 25 7K RARB0N 327

Z KRR A Z K ALY 0. 32 4%, 385 18 Ui /K G sk mm K75 T813 m
{ir 52 K TRGK B B 2K B 1. 61 4%, 200 g o KA EIm
2.3 #RAMELE o 20 ‘
SRR e F KBS AIRIE SR R 4 s 2 D
AR TR G L (e Rtk S ko 8 )
XA B 1 2 A S R Sk R SRk g
VR 7% 0 55K S A B E T A BEALIIA M K 25 e Bt Om o
152 ~ 6 m LA, B2 0 1.5 BT ph SIF BOIE TR W/ R kI
2 4 g% WY B KR S K 7K (325 R B RT3 1 5 HKEREEELTAR
REEEES i3 4 T, S BK 0SS 12 14 18 UKk K 15— FAEREN

B Ee N AR AL BN 1 ~3 m’ﬂﬁyﬁ]ig%j{u@ MIEE B 12 IR Fig. 5 Variation of affected areas of groundwater
iK% 300 m BN E S 18 W E 7K 9 600 m ; 5 W BEH R K b in different zones after water conveyance
AR AR IEANZE 1 ~ 4 m, B IA] T B WA SO 8 28 AT 2K 1100 m, Wi 107 5 5 L 5F — B BE9 R, i KA A b B T
A B i R WD 7 S e sl M ) | SRR T M TR B8 R KA AR MR B P 2 T B K R 3R
R0 T K ALZE B A6 TH i TARE AR, RPN AR AL AR th R B/ NG HE TAUE

R4 HKEH T KRGS RE AT E B M iz BE 25
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