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Table 1 Basic information of sample soil profile in research area
5 Jush K& 1 HEITA 37 LI /AF PR I )4 ) 2800
1 35°25'05" 116°50'14” Ll AR A8 AR 30 11 ST BR S AL AR AR FRIREE 1998 1999 Bt
2 35°28'13" 11646'56" L AR A8 A0 30 11 S BH ST BH A IR 2001 2003 bl
*3 35°26'51" 11649'19” L AR A8 AR 30 11 P BH ST B <A B
4 34°24'37" 11723'16" TLIRAE AN T T X 3 1L R T B HEK) 2000 2001 Pt
5 34°25'01" 11735'04" YL N T BV X 3 LR AU T A FHE R (A 2003 2003 B
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11 33°57'43" 11650'33" AR WAL TI AL SEAH L AT AR YRR IR 2004 2005 Bl
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21 33°45'17" 11325'48" TR A FEEL L 2 r sl A FHAER GhELD 2004 2007 Bt
22 33°43'43" 11324'39" A R L & pg el B FHAER GhELD 2007 B
*23 33°43'03" 11325'06" TR AT T T R e 5 S AT 26 b Bk

e W REBRMEREE, TR

Note: * is the undisturbed soil without reclamation, the same below.
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Table 2 Soil morphological development evaluation factor system and its value
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Note: YR is the color hue of Munsell color system in China standard soil color[M].
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Fig.1 Vertical distribution of horizon index in soil profile
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Morphology development evaluation of reclaimed soil in coal-mining
subsidence areas with high groundwater levels

Hu Zhenqi', Li Ling'?, Zhao Yanling', Feng Xinwei’
(1. Research Institute of Land Reclamation and Ecological Restoration, China University of Mining and Technology, Beijing 100083,
China; 2. Resource and Environment College, He’nan Agricultural University, Zhengzhou 450002, China)

Abstract: Soil morphological characteristics contain abundant environmental information. It is an important basis
for environmental change and ecological reconstruction and can be used to infer the strength of soil development.
Reclaimed soil is man-made new soil and its morphological characteristics are related to reclamation methods, which
is significant for renovating reclamation technologies and improving reclaimed soils. This paper involved conducted
research on soil morphological characteristics and its evaluation method of soil morphological development for
reclaimed soils in coal-mining subsidence areas with high groundwater level, which were reclaimed by four-type
reclamation methods. These methods included digging deep to fill shallow areas by excavators, digging deep to fill
shallow areas by use of a hydraulic dredge pump, filling reclamation with exogenous soil and filling reclamation
with fly ash or coal wastes.

The quantitative evaluation of the morphology development of reclaimed soil in coal-mining subsidence areas with
high groundwater level was done by a field investigation of 23 soil profiles and indoor analysis. The evaluation
indicators and model were constructed based on the soil profile description standard of Chinese Soil Taxonomy (3rd
edition, 2001). A soil morphology development evaluation index system was constructed to quantitatively measure
the development degree of reclaimed soils. This evaluation index system combined features with six soil
morphological properties based on morphological systematic observation and description for each layer soil. These
six morphological properties are: color (hue, value and chroma), texture type, consistence (stickiness and plasticity),
structure type, soil intrusions and horizon boundary (visibility and transition). On the basis of these indicators, the
HI(horizon index) and WPDI (weighted profile development index) were developed preliminarily. The study then
tried to research the reclaimed soil development status with a simple quantitative method.

The results show that the horizon index (HI) and the weighted profile development index (WPDI) can reflect the
difference of soil development degree between reclaimed soils and local original undisturbed soils. The HI and
WPDI average values of reclaimed soil are 0.57, 0.56, and the values of local original undisturbed soil are 0.68,
0.69, which shows that the reclaimed soil formation development level is relatively weak. The HI shape of
reclaimed soil significantly different from local original undisturbed soil, which indicates the different forming
and developmental process between them, and the surface layer HI general higher than other soil layer, which
indicates the reclaimed soil as still in a weaker development phase. The development degree sequence of
reclaimed soil based on WPDI reveals that: filling reclamation with exogenous soil > digging deep to fill shallow
by excavators > digging deep to fill shallow by hydraulic dredge pump > filling reclamation with fly ash or coal
wastes. With the reclamation time extension, the soil morphology development degree presents a growth trend.
The resulting soil morphology development evaluation system is probably a convenient and effective method to
evaluate the pedologic development degree of reclaimed soil in the field of coal-mining subsidence areas with
high groundwater levels.

Key words: soils, reclamation, mines, soil morphology development evaluation, horizon index, weighted profile
development index, coal-mining subsidence areas with high groundwater level



