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Fig. 3

water consumption of tertiary industry and agricultural water consumption on groundwater exploitation intensity
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Analysis of Spatial and Temporal Evolution Trend of Groundwater Depth

and Exploitation Intensity in Southern Plain Area of Beijing City
GU Xue-ye', LI Chen', MA Yong-hao®, ZHANG Ning', YIN Shi-yang'
(1. School of Water Resources and Hydropower Engineering, North China Electric Power University, Beijing 102206,
China; 2. Beijing Huashuixinyuan Ecological Environment Technology Co. . Ltd. . Beijing 102101, China)

Abstract: In order to understand how the South-to-North Water Diversion Project has influenced the groundwater
depth across the southern plains area of Beijing, this study collected the groundwater depth and water consumption meas-
urements over the period of 2010-2020 in Daxing District. The geostatistical methods was carried out to analyze the spa-
tial-temporal variability of the groundwater depth, and a principal component analysis (PCA) was used to evaluate the
groundwater exploitation intensity over the period. The results show that the water diversion project has been putting the
groundwater depth on a decline, reducing the average from 19. 13 m over 2010-2014 to 17. 67 m in 2015-2020, indicating
a significantly constructive influence toward the groundwater depth recovery in the region. The nugget effect values of the
groundwater depth, as calculated using the geostatistical semi-variogram model, dropped from 55.92% in 2010-2014 to
39.05% in 2015-2020. This decline indicates the weakening influence of human factors toward the groundwater depth.
The PCA calculations show that the effect of regional water consumption on groundwater extraction intensity decreased
from 2010 to 2020. Water consumption in industries, tertiary industries. and agriculture contributed to this tendency,
while domestic water consumption stimulated groundwater extraction intensity. The findings turn out to be reliable theo-
retical and methodological references for groundwater resource management toward the regions along the water diversion
routes.

Key words: South-to-North Water Diversion; groundwater depth;spatial-temporal variability; geostatistical methods;

principal component analysis





