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Abstract: [ Objective] The study aimed to investigate the effects of rice straw biochar on water infiltration and
evaporation characteristics in compacted soils in mining areas, and to provide a basis for resource utilization of
straw waste and soil remediation in mining areas. [ Methods] Indoor soil column simulation test was conducted
under simulated compaction treatments of 1.2, 1.3, 1.4, 1.5 and 1.6 g/cm® (T,,— T, at four different biochar
application rates (0, 2%, 4% and 6%). [Results] 1) Different application rates of biochar all slowed down the
downward migration rate of wetting front in different compacted soils. The cumulative infiltration of soil moisture
increased first and then decreased with the increase of biochar application rate. The 2% biochar treatment increased

the cumulative infiltration across all compaction treatments, with T,,, T,;, T,5 and T,; showing increases of
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10.73%, 2.99%, 11.96% and 2.39%, respectively, compared to the no-biochar treatment (p<20.05). When the
application rate was increased to 6% , the cumulative infiltration for all compaction treatments was less than that of
the 2% biochar treatment. 2) Power function Power function provided a good fit for the wetting front movement in
biochar-amended compacted soils. The Horton model was the most suitable for estimating the cumulative
infiltration in biochar-amended compacted soils. 3) Biochar affected both stages of the evapotranspiration process
of compacted soils, significantly affecting the rapid evaporation stage (p<<0.05), resulting in a reduction in total
evapotranspiration. The residual water content in soils with different compaction degrees significantly (p<<0.05)
increased at all biochar application rates compared to soils without biochar. 4) Compaction was the main factor
affecting soil water infiltration and evaporation. The F-values under the interaction of biochar and compaction were
reduced compared to compaction treatments alone. [ Conclusion] The application of 2% biochar is most effective in
improving the moisture availability in compacted soils in mining areas. The results of this study provide a scientific

basis for using biochar to improve the hydrological process and soil remediation of compacted soils in mining areas.
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Fig. 2 Parameters of soil wetting front migration under different treatments
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Table 3 Fitting parameters and analysis of variance of three infiltration models under different treatments

JRSE/ LB

Kostiakov 1% %1

Philip 1 71

Horton £ %

. RMSE/ MBE/ MARE/ , RMSE/ MBE/ MARE/ , RMSE/ MBE/ MARE/ ,
(geem ™) /% R* R* R*
cm cm % cm cm % cm cm %
0 0.371  —0.026 5.859 0.994 0.456 —0.042 8.884  0.991 0.407 0.001  3.466 0.992
12 2 0.124 0.008 1.656  0.999 0.142 —0.009 1.543  0.999 0.224 0.025 3.264 0.998
4 0.297 0.038 4.059  0.996 0.228 0.020 3.037  0.997 0.288 0.002  4.175 0.996
6 0.174  —0.021 2.906 0.998 0.280 —0.037 5.429  0.997 0.109 0.011  1.988 0.999
0 0.615 —0.097 30.226 0.986 0.491 —0.088 23.846 0.988 0.151  —0.035 10.454 0.999
2 0.513 —0.016 20.296 0.989 0.631 —0.118 26.083 0.983 0.137 —0.019 4.886 0.999
L3 4 0.209 —0.036 10.353 0.998 0.320 —0.054 15.237 0.995 0.103 —0.013 5.506 0.999
6 0.394 —0.052 8.349 0.994 0476 —0.060 19.310 0.991 0.233  —0.004 7.340 0.998
0 0.452 —0.061 24.429 0.989 0.447 —0.089 25.075 0.988 0.139 —0.018 5.800 0.999
14 2 0.334 —0.038 13.768 0.993 0.292 —0.035 14.687 0.994 0.288 0.014 7.464 0.995
4 0.386  —0.045 17.160 0.991 0.349 —0.048 15401 0.992 0.192 —0.004 4.416 0.998
6 0.061  —0.083 29.769 0.979 0.577 —0.130 30.510 0.981 0.100  —0.016  5.327 0.999
0 0.328 —0.035 18.122 0.992 0.278 —0.007 14.247 0.994 0.385 0.020  7.388 0.992
15 2 0.398  —0.026 16.999 0.990 0.439 0.027 13.862 0.987 0.261 0.001  5.254 0.996
4 0.352 —0.047 18.318 0.993 0.282 —0.045 14.543 0.995 0.214 0.020  5.144 0.997
6 0.205 —0.024 9.551 0.997 0.192 —0.022 9.952 0.997 0.249 0.020  4.793 0.995
0 0.152  —0.006 6.976  0.997 0.195 0.025 5.861  0.995 0.052 —0.007 0.156 0.992
L6 2 0.120  —0.005 4.184  0.998 0.166 0.027 4.560 0.997 0.061 —0.008 0.178 0.992
4 0.174  —0.016 10.921 0.997 0.177 —0.007 9.956  0.997 0.020  —0.003 0.073 0.998
6 0.167 —0.027 18.888 0.997 0.167 —0.035 19.070 0.997 0.009 —0.001 0.033 0.998
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Fig.4 Evaporation process of compacted soils in the mining area under different treatments
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Table 4 Evaporation rate and cumulative evaporation under

different treatments

EWme JRSIE/ BrBerR K BeF- 1 FHE
Jitt/ % (geem™)  ZEE TR/ 2R/ Kig/g
(10 7s,em ™ 2) (10 "secm ™ ?)
1.2 15.53a 7.39ab 266.47a
1.3 13.34a 7.02ab 237.27a
0 1.4 12.54a 6.69a 227.50a
1.5 12.59a 5.11a 225.77a
1.6 12.61a 4.67c 235.09a
1.2 14.69b 7.62a 255.93b
1.3 11.51c 7.52a 215.33b
2 1.4 11.50¢ 6.38a 209.86¢
1.5 11.66b 5.23a 202.47b
1.6 11.86b 5.72b 224.87h
1.2 15.00b 7.01b 256.57b
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1.3 12.00b 6.6b 218.67b
6 14 11.99b 5.41b 212.80c
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