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water resources over-exploitation over the past 50 years, as well as ecological protection and restoration in recent
years, which has significantly influenced the regional groundwater and ecological environment. However, the
long-term evolution of groundwater and its ecological effects remain unclear. In this study, the Kongque River
Basin is chosen as a study area, and the spatio-temporal evolution of groundwater flow field is analyzed based on
the comparison of recent groundwater monitoring data and historical data. The ecological effects of long-term
groundwater evolution are discussed by analyzing the influence of regional groundwater to Populus euphratica in
the riparian zone. The results show that from 1971 to 2021, the groundwater flow in the Kongque River Basin has
undergone drastic variation due to excessive groundwater exploitation, and the groundwater levels have shown a
general downward trend. The total area where the groundwater levels have decreased by more than 40 m is
204.69 km®, as well as 1 735.81 and 1 018.56 km’ for 2040 and 5-20 m, and eventually led to the formation of a
regional drawdown funnel, which have seriously affected the water consumption of Populus euphratica in the
middle and lower reaches. From 1971 to 2016, the regional groundwater level depth in the riparian zone of the
Kongque River Basin decreased by more than 10 m, with a degradation and shrinkage of Populus euphratica.
After the implementation of the ecological water transport project since 2016, the groundwater level depth has
gradually increased by 2—4 m, and reached the critical groundwater level of Populus euphratica. From 2014 to
2018, the regional NDVI increased by 17%, which indicates that the coverage rate of natural vegetation has
improved. This study can improve the understanding of evolution patterns in groundwater and ecological
environment in arid inland river basins of the northwestern China, and provide scientific references for sustainable
development and utilization of groundwater and ecological protection in similar regions.

Keywords: Kongque River Basin; groundwater flow; ecological water conveyance; Populus euphratica of

riparian zone; groundwater table

PG AL P Bl 07 3 42 SR D R, MR R AR X B =, 0K

5 5 9 B 0 K X NDVIAT B9 80

TR g, A AT S A SRR ER MY, #R K
SR X B B EKOK IR, TR R TR A ™
FUVESAEE R 8E CEAIER . 3 50 a Xk, 32305
ARG BhRgma, % X 405 T s s A A K £ 5%
U5 32d B T J R I A A S ORI B A TR B B, X8
BB R T T AR B i 2, K SRR kA
AR, JUH L R OK B 25 o0 A kA B B AR S,
5 M B P Bl AR AR AR E T, 2000 4F DR, PEIE TR
X 38 FLORTAT I B, A SR TRT gt dul . R ] i 3 55 22 1 AH 4
R T ASKK TRSASRYPEE 0, ]S TR
U AR AR AR, R BSX HF K Al = AR T R

o 7m N30 2 52 e T iR 7K b B AR AR AR,
BB % R A o 12 X Hb T 7K AR 2R PR 00 2 ot DT 48 L
FEAl, IF o R K TR IR A BT &R A AR S AR R
HERp 2R . EPTALHIX, AR 28K o R KR AR A
R 052 e A K RS, W B AT I S A 2 K
ORI TR, A SRR TR FIFESRE MM T
TR R A FRAR S e, I 2R B0 ) AR AN ) AR
S TN s o TR N T B N P T = s = R T KR 3
(normalized difference vegetation index, NDVI) ] 3¢ & ,

FE A 2T S o B T AR A K R T R I S R
KB 22 HAE R, #8670 T i R K 5 1 A 2 R G T
[ AR AL O, SR, bR i = D7 S8 A 0T b K
T A5 2, K IR OB |, AR5 PR T 5 B
T 8 T 7K A R BR 5 4 BN 2R 0 2l 52 i 254 T 1Y
K 037 A I R HL X A 25 BRI 14 52 i B 9 R X A

B B LK A b L A T 3 A 1 5 B
M. 20 et 70 4FAR, 1% X LT K I & R R
AR, Hb R K AL A D T R ARARA . 1980 4 LAk,
B 5 At 25 20 U I P S & R, B it T RRURR S g RS,
A b T SR FH K R AN, K R R &, R
B KB T, i R U AL TR, MR KR 4 U
A TRV R U R R R M R K, SR T R K KA K
W T B, TE BT K B T =1 212, YT T I A
IKIK AT - BT B 7 A AR AR S R Gl B
FBIRZ 2, 2016 TP, FLAE W AR 24K T
TR ST, R R AR AR SOR WY, 50 a
e, FLAE WIS T K 54 S IRBELT T th KRR &AM
BT S 5 T S AL R A B, AT AE R
Hi T 7K T8 Ak B A 2 RGN B ) ERAR DX 5K



2023 4F P A <N P I R 4 L N i S S R Y U - 43 -

AR LA LA 1] 3 3 M TR BF T X, T o L T
K GEDN A K I A HRE, 55 20 el 70 AR ARUN S AR
P BEAT XS L, 23 B I s T K 3t 3 R R I S AR A
ik« A DA B 7 el K R TR R A A% AR B S e AR
TRUF H R K 18 A B4 AR 2SO0, DU A PR AL+ R
Wi 30 3 T K 8T R ST e A A5 A s A e i
BRI, I 28 0 X 3T 7K 7 A AL i) B HG AR 254
TR e e

1 HREXHEER

o 98 FL A 0 O el Ak SR 1 g R L B MUK ZE M AR
S, Oy SR 5RO T R (I 1) W5 XK

150 B Sk 890 ~ 960 m, b LR L AR, 2R U AR, M
JEF-3HTT R, T A 5 1Y R A HCHERR Y, 13K . KRR
Ui JUHEAE QG H R S L ol A AR 5, AR e
A LU L A4S S, H S FLAE YT = A U o R D X
KBS F OB BRABRER, LB LT, A T F KT &
T S R A ST T e RUBR ST i )2 R AR X AR 4 95
PN, R | AR H A, bR K A RE AL AR
Z, NB IR

TF 53 X Ml Ak BRI A i i b, DU 240 1, | 2+ 52
R, ZTRIEV, ZAFTHRR 12.8 °C; Z4--F ¥ FEK
i 56.18 mm; ZE KR AL, ZAE V28 ki 1 478.38 mm,
g LA 1 IO U O i T A

° % e : 5
. Sebuigle
o .ﬁ“ﬁﬁg.{f?%“
° AL
o e 000
o ARy
e . 3&\‘ o
2® ety 591500
e ®eC ‘@E@?ﬁ’*ﬁ
Y °
e ©

A

O [H I A
o SEIRALE
o LRIEIIAL
il
— g
PR R

ok k7

20 km

E1 FREFEERENS EES5E

Fig.1 Schematic diagram of the study area, monitoring sites and section distribution
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Table 1 Variation characteristics of NDVI of the Populus

euphratica forest in the lower reaches of the Kongque River Basin
(modified from Zhang et al.®")
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Fig.7 Variation characteristics of NDVI of the Populus

euphratica forest in the lower reaches of the Kongque River
Basin (modified from Zhang et al.”*)
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Fig. 8 Profile of the river-groundwater relationship
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