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Detailed Abstract

Detailed Abstr act

Cod is one of mgor energy resources in China. Large-scale exploitation of coa resources,
has led to the degruction of a large amount of land, and has initiated a series of social problems
and ecological safety. Owing to unavoidable nature of land destruction, varieties of its causes and
types, characteristics of large-quantity and wide-range of land destruction, ponderance and long-
term of its influence, this subject on the ecdogcal reconstruction of reclaimed farmland is in-
creasngly becoming the worldwide research hotspat. The research status and developing trends of
reclamation farmland landscape at home and abroad is firstly summarized in the dissertation. Due
to the fact that the research of farmland landscape is relatively little compared with other land-
scapes and the weakness of research on the small-scale farmland landscape, especially the re-
search about the evdvement rule of small-scale reclamation farmland is aimaost blank. Based on
ecology restoration practice and the research production at home and abroad, chiefly from the
pant of view of landscape ecdogy, and the author consulted the theories and methods such as e-
cdogy, mining, farming and forestry, environment and soil science. The author took the mining
subsded land at Xinglongzhuang in Yanzhou City Shandong Province, the farmland of Zhongie
Friendship Farm Hebel Province, and the farmland of Wurengiao at Anguo City Hebe Province as
research objects. This dissertation combined with the natura science fund project of China
( No. 49401007) namely* Impact of mining subsdence on farmland and its comprehensive recla-
mation technology” . By means of the researches and dbservations on the spot, the evdvement
rule of reclamed farmland landscape pattern is studied deeply, and quality evauating system and
method of small scale reclaimed farmland landscape were established, and engineering adjusting
modes and methods of reclaimed farmland landscape recongruction are put forward in this disser-
tation. The main research contents and conclusions are as fdlow:

1. The evolvement rule of landscape pattern of general farmland is revealed by analyang the
higory literature and the landscape process of two types of dry farming areas in the north of Chi-
na The formation of farmland landscape pattern has many reasons such as its higory, nature and
humanity, and therefore it is fairly complicated. The farmland landscape pattern is the representa-
tion of mankind and its environment spatial digtribution differences, which is formed by jam-
ming. The different scales, shapes, dructures and quality are resulted from the interaction of vari-
ous complicated conditions between nature and society. At the primary stage of farmland building,
farmland landscape pattern reveads the characteristic of adaptability to the natural environ-
ment. Along with the advance of human production techndogy, farmland landscape pattern em-
bodies the harmony between human and nature. Under such process, farmland landscape pattern
has roughly gone through the process of short-term or fixing a day and over a long period of time



concentrated links piece farmland, compounded intensve farmland and precision agriculture. And
changes of farmland landscape pattern can reflect the development of society and the progress of
science and technol ogy.

The landscape pattern evolvement rule of genera farmland was validated through analyzing
the landscape pattern indexes of different periods of Zhongjie Friendship Farm. The characterigic
of farmland landscape indexes is as follows: PD ( Patch Density) , LPI ( Larges Patch Index) ,
AREA and PERIM ( Perimeter) have negative corelation with farmland intengvism level, the
higher the farmland intensviam level, the less these indexes. ED ( Edge Dendty) has a relation-
ship with the patch scale and amount, when area is certain, the higher the PD, the bigger the
ED, while PD is certain, the bigger the AREA, the less the ED. At a certain zone, when PATCH
increases, PD and ED will decrease.

PARA (Perimeter-Area Ratio) will decrease with the increasng of AREA, which illugtrates
that the number of edge per area will decrease with the increasng of area. LS ( Landscape Shape
Index) of scatter farmland is relatively bigger, and shape is irregular. However at the condition of
mankind interfering, shape is bascaly regular, and the index of SHAPE is closeto 1, i.e., the
shape is or is near square, having the evidence of manpower carving. FRAC is close to 1, which
illugtrates that the shape is ample and near regular square. PARA should have its rationally upper
limit and utiliang-scale lower limit that depend upon the natural condition, economic condition
and the culture background. PARA of dry land is higher than that of paddy field. AREA has posi-
tive correlation with PERIM, negative corelation with PARA; SHAPE has positive correlation
with FRAC.

2. The evolvement rule of landscape pattern and relationship among landscape indexes of
mining coa subsdence reclamation farmland are discovered through analyzing the characteristics
of landscape pattern of coal area in Xinglongzhuang of Yanzhou city before and after land subsd-
ence and reclamation. Under the disturbance of underground mining to farmland in coal mine
area, farmland landscape process and pattern are determined by some factors such as excavation
shape, coa thickness, mining depth, coal obliquity, groundwater elevation and roof strata man-
agement, and ponding, sloping farmland and crack are the main patterns of the farmland land-
scape after coal mining.

Up to 2003, Xingongzhuang town has been mining coal for 22 years Farmland landscape
patterns go generally along with the mining progress, which will gradually lead to subsidence of
the earth s surface, to the level farmland changng into sloping lands and ponding, and with the
Increase of mining progress and mining scope, the shape of farmland patch of unsubsidized land is
regular, the edge is in order, the corridar is damaged and can not work smoothly. The main sub-
sidence area mainly evauates the landscaping of perennial ponding, seasona ponding and doping
land, among which ponding area accounts for 68. 6% . The average patch area of unsubsidized
farmland is 4. 03 hm’; SHAPE is 1.17; PERIM is 937m; PARA is 326 m/hm’; FRAC is
1. 06. The main indexes of unsubsdized patch are: AREA 156. 58 hm’, PERIM 6600 m, PARA
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42.96 m/hm°, SHAPE 1.30, FRAC 1.04. Through comparing, the author concludes that the
patch shape of the land after subsided approximates square; the dope of coal layer is even; the
shape of subsidence land is approximately corresponding with the boundary of underground min-
ing; coal mining has greatly damaged the farmland.

With the spreading of mining subsidence scope, decrease of patch density, increase of patch
area and its perimeter, and decline of intensivism level of farmland; the landscape shape index
(LSI) of the subsided farmland is relatively big, and its shape is irregular. The landscape shape
index is dill close to 1, and the connection degree of unsubsidized farmland with the corridors in
other town is very low, with higher corridor dendty, bad connection degree, lower utilization, and
little capital invegsing for reclamation. Farmland landscape lags behind compared with the farm
equipped with high degree mechanization, with an dobvious gap with SHAPE and FARA.

3. The adjugting and contrdling mode, method for the reclamation farmland landscape resto-
ration are put forward through investigating and analyzang the current reclamation projects. The
main direction of land reclamation in coal mining area is ecology restoration to give the priority to
cropland for which can harmonize the benefit of society, economy and ecology and keep the socie-
ty of mining area sustainable devel goment.

The dbject and content of reclamation farmland landscape reconstruction desgn and planning
are different from the general landscape. Organizing space pattern of patch/corridor and recon-
struction techndogy of matrix are its nuclear content. © 3S’ technology development has provided
research means and technical support for farmland landscape planning and desgn, and has pro-
moted the modernization of farmland landscape research and farmland landscape planning and de-
sign.

Reclamation farmland landscape reconstruction need be redized by engineering projects,
which make reclamation sall achieve the most excellent productive force. According to the require-
ment of landscape reconstruction, this dissertation designs the method of* surface soil peeling off
in digging deep to fill shalow band reclamation”, “ terrace mode surface sol peeling off” , and
surface sail pedls off techndogy ecdogy reclamation in advance.

Taking prgect charge of land reclamation in Hebei and Shandong Province as examples, the
structure of prgect charge was analyzed in detail. According to the sensitivity of prgect charge, its
order is land leveling project, farmland irrigation project, field road prgect and other pro-
jects. Four control countermeasures are put forward in order to decrease land reclamation charge.

In the present synthetical analyss of property right of coal mine areas subsdence land, this
dissertation expounds on the exist questions and causes of property right of coal mine areas subsd-
ence land, and puts fooward mode of mend to take the place of levying”, mode of* property
right to cut apart and combination”, combining with land property right theory.

4. Accarding to the requirements of sustainable utilization, the reclamation farmland land-
scape qudlity evaluation system is established. The landscape quality of reclamation farmland in-
cludes its producing capacity, health level and aesthetics worth. Consdering the current status and



development of reclamation farmland landscape, the author takes the land production, land envi-
ronment headth, sghtseeing and tour function as evaluation sandard to set up the quality evalua-
tion system of land reclamation farmland landscape on small-scale coal mining subsdence. The in-
dex system mainly includes landscape productivity, landscape hedth level and landscape aesthet-
ics worth. By means of inner insert median method, five grades of quality evaluating standard is
edablished. Based on sngle farmland landscape index evauating, adopting method of weight sum
caculates comprehensive quality index, and comparing with quality evaluating standard, the qual-
ity of reclamation farmland landscape is dbtained.

In this dissertation, the author gives a typical case of landscape reconstruction of reclamed
farmland at the coal-mining subsded land of Xingongzhuang Town, Yanzhou City. By appraising
to the soil productivity, indallation level, biodiversity, soil environment quaity, comfortable de-
gree and landscape civilization vaue of the reclamed farmland, and analyzing the landscape pro-
ductivity, landscape hedth and aesthetics vaue of the reclaimed farmland, it can be concluded
that the landscape reconstruction of the reclaimed farmland is not ideal, existing some shortcom-
ings. At present, this phenomenon exists universaly in land reclamation project. Therefore, it is
needed to combine ecology recongruction with planning and design, surface soil peding and prop-
erty right distribution. At the same time, the author proposes some measures that should be taken,
such as, increase of organic fertilizer, digposes of the plant reasonably, exertion of the property
right distribution, development of water-saving agriculture projects step by step, and so on, based
on the similar reclamation items of coal-mining subsded land at Xingongzhuang Town.
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