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Abstract Surface deformation that persists after mining subsidence has stabilized can
still alter topsoil structure and water movement. Most existing studies have compared
subsided and non-subsided areas as a whole, whereas a side-by-side comparison of
compression and tension zones within a single working face has received less
attention. To identify differences in cultivated-soil properties among surface
deformation zones after mining subsidence had stabilized, four sampling points were
arranged in each of a control, compression and tension zone above the 1026 working
face of Wugou Coal Mine in Huaibei, China. Bulk density, moisture content and
porosity in the 0-20 cm layer were measured, followed by ring infiltration and
outdoor evaporation tests. Bulk density in the compression zone was 1.50 g/cm?, 27 %
higher than that in the control. Initial, stable and mean infiltration rates and mean
evaporation rate decreased by 32 %, 43 %, 38 % and 37 %, respectively. The
corresponding values in the tension zone were close to the control. Bulk density was
negatively correlated with all infiltration indices and evaporation rate. Compression
deformation therefore continued to affect soil-water movement by increasing topsoil
compaction after subsidence stabilization. The lower infiltration and evaporation rates
tended to slow water loss, but excessive bulk density may restrict soil aeration and
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crop root growth. Targeted subsoiling and fertility improvement are recommended for
compressed farmland.

Keywords: coal-mining subsidence; cultivated soil; deformation zone; bulk density;
infiltration; evaporation
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Fig. 1 Working face and sampling locations in different deformation
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Fig. 2 Ring sampling, infiltration test and evaporation measurement
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Table 1 Layout of deformation zones and surface deformation characteristics
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Table 2 Physical properties of cultivated soil in different deformation zones
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Fig. 4 Soil physical properties at different depths in the deformation zones
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Table 3 Soil-water transport indices in different deformation zones
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Fig. 5 Infiltration and evaporation rate of soil samples in CK and deformation area
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