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Application of GPR in the spatio<temporal variation of moisture content
of sandy loam layer in Western China

CUI Fan" WU Zhiyuan® WU Yan-bin’

( 1. University Party and Government Office China University~of Mining and Technology ( Beijing) Beijing 100083 China; 2. College of Geoscience and Sur—
veying Engineering China University of Mining and Technology ( Beijing) Beijing 100083 China; 3.College of Management Science and Engineering Hebei
University of Economics and Business Shijiazhuang . 050061 China)

Abstract: In order to study the impact of coal mining on the moisture content variation of sandy loam layer in Western
China three stages detection by ground-penetrating radar ( GPR) at the different stages of underground coal mining
( before mining in the process of mining and after mining) on the surface of 52305 working face at Daliuta Coal Mine
in Inner Mongolia China are conducted.By using ARMA power spectrum analysis method the volumetric moisture con—
tent of 0—10 m sandy loam layer was inverted.According to the profile of moisture content at each measuring line the
authors find that under the influence of coal mining the moisture content of sandy loam in 0-10 m shows a trend of
decrease initially and then increase as a whole.In the vertical direction the moisture content distributes in three stripes
in sequence.Coal mining damages the sandy loam layer causes subsidence and results in the thickness change of each
stripe in the vertical direction and further affects the moisture content variation.In the horizontal distribution of mois—
ture content according to the division of different coal mining subsidence basin the overall moisture content in the

process of mining period decreases comparing to that before mining stage; after sedimentation is stable the moisture
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content of the “stretch zone” and the “compression zone” restore to the value of before mining stage; the moisture
content of the “bottom zone” which has the largest area and the most stable structure is 9% higher than that before
mining stage and has the best “self-recovery” capacity in 0—10 m sandy loam layer.

Key words: ground penetrating radar; sandy loam; moisture content; spatiotemporal variation, ARMA power spectrum
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Fig. 6 Comparison of volumetric moisture content values by sampling method and GPR inversion method
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Fig. 9 Average volumetric moisture content of shallow sandy loam in 3 detections
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