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Groundwater imbalance and its mutual feedback relationship with
land use in West Liaohe Plain

GUO Xiaodong', LIU Qiang', LI Wenpeng®, ZHANG Huirong', XIONG Haiqin’,
WANG Changgi', CHEN Lin'
(1. Shenyang Geological Survey Center, CGS, Shenyang, Liaoning 110034, China; 2. China Institute of
Geo-Environment Monitoring, Beijing 100081, China; 3. Inner Mongol Autonomous Region Geology Survey &
Research Institute, Huhehot, Inner Mongolia 010010, China)

Abstract: The West Liaohe Plain (WLP) is an important ecological barrier in northern China. Due to the increase
in irrigation water since 2004, the groundwater level has continued to decline in the WLP. To investigate the
regional groundwater imbalance, ecological effects, and their influence factors, the regional groundwater balance
and its mutual feedback relationship with land use in the WLP were analyzed by using the methods of groundwater
level measurement and long-term monitoring, the spatial correlation analysis, water balance analysis, land use

transfer matrix, and contribution to groundwater level change. The results show that the groundwater level in the
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WLP in 2020 decreased by an average of 2.23 m compared with that in 2004, with a groundwater storage decrease
rate of 10.90x10° m’ per year (average value). The large decline of groundwater level occurs in the centralized
irrigated area in the central part, in particular in the Keerqin District, Tongliao City. The contribution of
groundwater extraction to the groundwater level decrease is 33% in the WLP and more than 50% in the Keerqin
district. In the area with a groundwater level decrease, the groundwater level depth increases from 4.71 m to 8.34
m, resulting in grassland degradation and coverage reduction. The sustainable extraction of groundwater in WLP is
24.28%10°* m*/a. Increased groundwater extraction for agricultural irrigation is the main reason for the groundwater
level decrease. To prevent the continuous groundwater level decline, comprehensive management methods, such
as improving the capacity of water-saving irrigation, adjusting the planting structure, introducing water from the

outer watershed, and reducing the amount of groundwater extraction are suggested. This study can provide

technical support for regional agricultural cultivation planning and groundwater management and protection.

Keywords: West Liaohe Plain; groundwater level;

problems; land use transfer matrix
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Table 1 Groundwater recharge, discharge, and storage variation in West Liaohe Plain / (10°m*-a™)
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Fig.5 Relationship between land transfer and groundwater level change in West Liaohe Plain
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