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Soil moisture characteristic curve and prediction of available water content

of overburden in Xilinhot Mining Area
WANG Xin', XIAO Wu®, LIU Huifang', ZHAO Yanling', TIAN Shuaishuai', ZOU Yuzhu'

(L.Institute of Land Reclamation and Ecological Restoration, China University of Mining and Technology—Beijing ,
Beijing 100083, China;2. School of Public Affairs, Zhejiang University ,Hangzhou 310058, China)
Abstract : Topsoil is stripped away by open—pit mining which resulting in large—scale landform changes and vegetation damage. Land recla-
mation is an effective ways of reconstructing the original ecosystem. The eastern part of Inner Mongolia is fragile and the topsoil is scarce.
It is great significance to try to use the overburden to carry out the development of topsoil alternative materials. The water holding capacity
of overburden is an important indicator for selecting as topsoil alternative materials, which is useful for guiding the reclamation of the
dumping site. However, the direct measurement of soil water characteristic curve is costly and time—consuming. This paper compares the
prediction accuracy of soil water characteristic curve and soil available water content in overburden (L1—L5, 5 layers) by AP (Arya and
Paris model) , MV ( Mohammadi and Vanclooster model) and MVVG ( MV model with the van Genuchten). The results showed that MV-
VG had better prediction accuracy for soil water characteristic curve ( R*=0.940) and effective water content (R*>=0.7409) , and AP had
the best prediction result for soil water characteristic curve (R*=0.950), but it was lower for predicting effective water content ( R> =

0.490 8) and the predicted results of MV and UNSODA were poorest. The prediction performance of AP model on loamy sand, sandy loam
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and silt loam in SWCC was better than MV and MVVG, but the prediction performance of all models on sand soil was poor. In addition to

the L5 layer, the remaining four layers showed a decreasing trend in field water holding capacity, wilting coefficient and effective water

content as the depth of the soil layer increased. Moreover, the effective water content of L2—I4 was lower than L1 (18%), and 14

(8%) <L3 (11%) < L2 (15%). Through comparative analysis, this paper considered that the prediction results of MVVG and AP were

relatively accurate, and it was suitable for the prediction of soil water holding capacity of overburden. At the same time, the results showed

that the L5 layer had the largest effective water content (20% ) and had the potential as topsoil alternative materials, and L2—14 could be

used as a material that neutralizes sticky of L5 to bring the soil texture closer to the humus soil (L1).

Key words:land reclamation ;soil reconstruction ; water characteristic curve ;soil available water
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Fig.5 Predicted mean error comparison for SWCC of different soils by different models
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mﬁﬁ%mm%%ﬁ%%&ﬁ%%&%fﬂﬁﬁ
BROK B B TR B L

®3 AR THEKS BB TNER

Table 3 Evaluation indexes of soil moisture constants of texturally different soils

S| ik Bt W+ Wi 1 Kb L
MV 0.055+0.016 0.036+0.012 0.147£0.033 0.273+0.024
SNBSS v AP 0.175+0.038 0.108+0.020 0.294+0.023 0.301+0.032
(em® - em™) MVVG 0.104£0.018 0.059£0.022 0.227+0.035 0.284+0.021
S {E 0.168+0.027 0.115£0.062 0.277+0.043 0.315+0.015
MV 0.016+0.005 0.011£0.005 0.041£0.013 0.039+0.009

MERE AP 0.020+0.005 0.023+0.007 0.106+0.012 0.109+0.021
(em? + em™) MVVG 0.006+0.007 0.002£0.002 0.042+0.020 0.040+0.007
S 0.062+0.015 0.039+0.024 0.114£0.021 0.123+0.025
MV 0.039+0.014 0.025+0.008 0.106+0.040 0.234+0.020
HRE KR, AP 0.154+0.034 0.086+0.017 0.188+0.017 0.192+0.027
(em® = em™) MVVG 0.098+0.012 0.057£0.020 0.185+0.026 0.244+0.018
S E 0.107£0.029 0.076+0.047 0.164+0.028 0.192+0.018
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Fig.6 Predicted results of available water content by different

models
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