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Abstract: Researches of the dynamic changes and response correlations of groundwater levels in arid region watersheds are
of crucial importance for the sustainable management of groundwater resources. In this paper, the research focused on the
plain area of the Aksu River Basin; the spatial and temporal variations of groundwater levels and their driving factors were
analyzed using annual data of 2011-2022, which involved groundwater depth, high—resolution precipitation datasets, and land
use patterns, and the center—of—gravity migration model, redundancy analysis, and random forest model were employed as
well. As a result of the research, it was showed that groundwater extraction was a dominant water—drawing means in this area,
and the dynamic pattern of the groundwater was of the slow—descent type. During the period (2011-2022), the groundwater
level within the region generally showed a downward trend; moreover, groundwater depth gradually increased from the pe-
riphery towards the center of the plain, and no weakening correlation was notably found between groundwater level changes
and meteorological drought, suggesting that drought is not the primary driver of groundwater fluctuations. During the same pe-
riod, substantial changes in terms of land—use pattern were observed. The areas of undeveloped land and grassland de-
creased by 2.53% and 3.62%, respectively, while cultivated land expanded by 10.11%. The center of gravity for cultivated land
initially shifted northward, then southward. Correlation analysis suggested that the extensive conversion of land to cultivation
has significantly increased water demand within the basin; and attribution analysis revealed that increased agricultural develop-
ment, coupled with rising annual groundwater extraction and reduced diversion of surface water resulted to a continuous de-
cline in groundwater levels in the plain areas of the Aksu River Basin.
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Fig.1 Overview of Aksu River Basin
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Fig.2 Hydrogeological profile of Aksu River Basin
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Fig.7 Change characteristics of land use types in Aksu River Basin from 2011 to 2020
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Table 3 Land use type transfer matrix in Aksu River Basin plain area from 2011 to 2020 (km?)
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Bk ith, Ol 7K, HAAF M R R H
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Ml 0.07 52.20 32.66 0.13 0.12 0
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28 BEW,E

B 5 20 Al A IE S IR Xt R K AL Bh A AL R T E S 4 135

2.3.2 MR KAEAR A X A Hi R AR AR i

Xof AN [ 3 ) AR A0 5 T 7K B R A A R AT A
KMo (R 4) , WFFE A B F] A R FH AR 1L 5 0 T
IKBRRA A 28 W] W , AN [ M AR A o s T K R AR
AR FE M HEFPAR YA < Bk 3 >0 B e R 3t >k >k
SR> AR A T > e il FE AR Bk SR B T

bR 55 40 7K BRI TR ARG, B Spl e
FE AR AT I, MR /KBRS AN N
o BIRARMXT LR KA IR A T, (2 Bl 5e
T BT SR IX AR 2857 BU BN TR,
DX AP M A A B, M LGRS 2130 77 K PR AN (2 2 X
SRR AVE AT, B i —E R A BN T

x4 WMRAREBTERRXHTKERS &L L H ATHEXES T

Table 4 Correlation analysis of buried groundwater level depth and various land use changes in Aksu River Basin plain area
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Table 5 Multi-year equilibrium analysis of shallow groundwater in various counties of Aksu River Basin
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Fig.9 Change trend of surface water diversion and exploitation volume in Aksu River Basin from 2011 to 2020
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Fig.10 Analysis of influencing factors of groundwater level in the study area
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