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Abstract ; The transport process of soil water and solute are inevitably changedduring ecological restoration of mining areas. Soil water is the main carrier of
solute transport. Which is affected by soil hydrological properties and vegetation status. Investigation and describing soil hydrological properties and solute
transport process in unsaturated zone is one of key scientific issues during the process of ecosystem restoration in mining area. In this study, herbaceous,
shrubs, arbors, shrubs and grasses vegetation restoration areas and abandoned wasteland in Gujiao mining area of Shanxi Province were selected as the
research objects. By monitoring soil physical and chemical properties and hydraulic parameters under different ecological restoration modes, soil
hydrological properties were revealed in ecological restoration areas. The migration process and transport characteristics of solute under different ecosystem
restoration modes were simulated by CDE, TRM and SC models. effects of soil hydrological properties on solute transport were investigated under different
ecological restoration models in coal mining. The results show that soil water-holding capacities ranked as follows: arbors-shrubs-grasses>shrubs-grasses
area>herbaceous area>abandoned wasteland area. Soil saturated water conductivity ranked as follows : herbaceousarea>shrubs-grassesarea>arbors-shrubs-
grasses>abandonedwastelandarea. Compared with that of abandoned land, the water holding capacity of herbaceous, irrigated grass and arbor irrigated
grass increased by 33.79%, 59.19% and 62.71%, respectively. After ecosystem restoration, there was a significant positive correlation between bulk

density and soil water holding capacity. Vegetation reduced bulk density and improved soil water holding capacity. The unsaturated water conductivity
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decreased exponentially with the increase of suction. Solute penetration time of different ecological restoration models are in the following: herbaceous area

(1.736 mm-min~") >shrubs- (1.678 mm+min~") >arbors-shrubs-grasses (1.564 mm+min~') >abandoned wasteland area(1.012 mm+min~').CDE, SC

and TRM model can better express the transport process of solute under different ecological remediation modes in the mining area, especially CDE.

Convection was the main transport mode, and bulk density and sand content were the main factors affecting solute transport in mining area.

Keywords: mining area; restoration modes; soil hydrology; solute transport; numerical simulation
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Fig.1 Sample sites in the study area
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Fig.2  Variation of soil moisture capacity in different vegtation recovery modes
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Fig.5 BTCs Cl™ and fitting results of SC model, CDE model and TRM model for different vegetation recovery modes
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Table 3 Correlation between soil physicochemical properties and solute transport parameters

- I s . .
n pee WERE o Pt b P b o
A -0.974** -0.936** -0.955** -0.655 0.429 -0.522 0.733* 0.688 *
EEIKE  -0.015 -0.071 -0.043 -0.043 -0.162 0.183 0.062 0.048
TS K & 0.083 -0.011 0.036 0.036 -0.204 0.174 -0.019 -0.017
RS E -0.534 -0.953** -0.944** 0.944 ** 0.243 -0.322 0.780 ** 0.701 "
WyRi e 0.498 0.639 0.719 0.719 -0.185 0.248 -0.652 -0.705
FikisgE  -0.137 -0.253 -0.195 -0.195 -0.209 0.260 0.373 0.359
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4 258 ( Conclusions)

1) 58 AH L, PR KARASBEE X
+3E)Z 20~40 em HIERFEE K, 40 em LIFHESZ
WA FEAS ERE AN HE B 3 MR A8 S AR e K
HEARK TR IR T 33.79% .59.19% .62.71%
F138.87%. - e F1 T 7K 8 H KB/ MK IR Ry L 1
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