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Abstract

Based on the results of hydrogeological exploration, this paper systematically analyzes the hydro-
geological conditions such as groundwater types, water abundance characteristics, hydrochemical
types, recharge and discharge characteristics and groundwater dynamics in Korla arid area, Xin-
jiang. The results show that the groundwater types are mainly loose rock pore water, bedrock fis-
sure water and carbonate karst fissure water; The groundwater is mainly recharged by atmospheric
rainfall, ice melt water and lateral runoff in front of the mountain. It flows from northeast to south-
west along the terrain and is discharged to the surface in the Xinier Reservoir or by manual mining;
The hydrochemical type of groundwater is mainly Cl-SOs4-Na type, followed by SO4-Cl-Na type.
Through groundwater numerical simulation analysis, the groundwater level is in a downward trend
as a whole. This paper discusses the sustainable development and utilization of groundwater re-
sources from the aspects of groundwater development, surface water groundwater joint operation,
groundwater protection and groundwater monitoring. The research results can support the engi-
neering construction in the study area and have important significance for the rational develop-
ment, utilization and protection of groundwater resources. Through scientific water resources
management and ecological protection measures, the coordinated development of economy and
ecology can be achieved.
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Figure 1. Geological map of the study area
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Table 2. Geophysical interpretation of rock resistivity
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Figure 2. Geological profile map interpreted by geophysical exploration
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Figure 3. Geological structure map of the research area
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Figure 4. Hydrogeological map of the study area
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Figure 5. Schematic diagram of groundwater recharge and discharge in the study area
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Table 3. Statistical table of chemical characteristics of groundwater
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pH 18 8.42 7.37 7.89 1.31 16.58
K* 29 5 12.29 29.52 240.15
Na* 1045 92 575.17 1622.09 282.02
Ca?* 221 17.3 126.72 336.86 265.84
Mg?* 158 16.9 54.96 157.88 287.27
cr 1240 84 652.42 2097.99 321.57
SO 1140 63 630.04 1704.88 270.60
HCO;, 393 130 205.21 313.96 153.00
8 CO2 13.4 0 3.17 17.66 556.62
CODmn 12.4 0.8 2.38 13.87 583.58
A 2.94 0.42 1.25 2.80 224.27
ST 1200 113 546.63 1375.17 251.57
ST 323 110 178.63 252.43 141.32
AR 3740 492 2111.29 5560.65 263.38
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Figure 7. Gibbs diagram of groundwater in the study area
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Figure 8. Isocontour map of simulated prediction of groundwater level in the study area after 1 and 10 years
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