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Abstract 

Land reclamation is an effective measure to restore land resources, protect the 
ecological environment, and solve the contradiction between man and land. Starting 
from the limiting factors of coal mining subsidence area, this paper analyzes the 
feasibility of the project from the perspectives of water resource balance and soil 
resource balance, hoping to provide a reference for similar projects. 
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1. Introduction 

Carry out the report of the First Plenary Session of the 13th Central Committee of the 
Communist Party of China on “Attaching great importance to the comprehensive management 
of coal mining subsidence areas”, “increase ecosystem protection, implement major ecosystem 
protection and restoration projects, optimize ecological safety barrier systems, and build 
ecological corridors Establish a socialist ecological civilization concept in the comprehensive 
management of coal mining subsidence areas, adhere to the policy of giving priority to 
conservation, protection, and natural restoration, and promote the formation of human 
relations. A new pattern of natural and harmonious development of modernization. Implement 
comprehensive land management, land plowing, and increase the area of arable land; 
implement homestead land reclamation, focus on ecological restoration, and improve the 
original land quality and utilization rate. 

2. Project area overview 

The construction site of the project area is located in the six administrative villages of Yinan 
Village, Zhangzhuo Village, Chengjiawa Village, Duanzhuang Village, Jiaojiao Castle Village and 
Guanglu Village in Chengcheng County. The geographic coordinates are between 
35°10′37″~35°13 north latitude. ′31″, between 109°44′29″ and 109°54′33″ east longitude. 
Located in Anli Town in the west of Chengcheng County, it is connected to Yaotou Town in the 
south, Wangzhuang Town in the north, Chengcheng County in the east, and Xigu Town in the 
west. It is 13km away from Chengcheng County People's Government. The transportation is 
convenient and the geographical position is superior. The project area is part of the Weibei 
loess plateau, and the landform is mainly the loess plateau. In general, the terrain is high in the 
north and low in the south, with an altitude of 485~716m. The landform of the project area can 
be divided into four types: low mid-mountain, piedmont alluvial skirt, loess plain and river 
valley. The terrain slope below 25° accounts for 85.25% of the total area, 25°- 40° occupies 
10.92% of the total area, and 40° or more occupies 3.83% of the total area. 

The project area has a warm temperate semi-humid continental monsoon climate, with cold, 
sunny and dry winters, hot and rainy summers, four distinct seasons, abundant day and night, 
large temperature difference between day and night, annual average temperature of 12℃, 
frost-free period of 204 days, and annual sunshine time of 2616 hours. The annual average 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 3 Issue 10, 2021 

ISSN: 2664-9640                

282 

rainfall is 533mm, the maximum frozen soil depth is 35cm, the annual dominant wind direction 
is northeast wind, and the maximum wind speed is 40m/s.The project area belongs to the 
warm-temperate broad-leaved forest belt, and the existing forest is an artificial forest. There 
are totally 48 families, 73 genera and 115 species of trees and shrubs cultivated. Among them, 
there are 14 families, 20 genera and 30 species of economic forest trees. The timber forest has 
17 families, 30 genera and 57 species. Garden trees have 17 families, 23 genera and 26 species. 
There are 51 families, 73 genera and 210 species of wild plants. The forest coverage rate is 
13.4%, the natural vegetation community is sparse, dominated by herbaceous plants such as 
Artemisia and White grass, and the artificial vegetation is mainly highland orchards.  

3. Land use constraints  

3.1. Natural constraints 

The project area is mainly untreated coal gangue mining land, abandoned rural homesteads and 
basic farmland. The soil layer is thin and has not been renovated, which has affected the full 
utilization of the existing farmland potential.The project area has complex landforms, the 
landforms of the Weibei arid highland area, which is prone to natural disasters such as drought. 
The drought situation in the project area is relatively serious. In the dry season, insufficient 
irrigation water supply will cause the destruction of fertile land and the decline of soil fertility, 
which will affect agricultural production. 

The project area has a warm temperate semi-humid continental monsoon climate, with cold, 
sunny and dry winters, hot and rainy summers, with distinct four seasons. The average annual 
rainfall is 533mm and the annual average evaporation is 1800mm. The strong contrast between 
rainfall and evaporation restricts land use One of the main factors is that drought is extremely 
easy to form, which affects the growth of crops. 

The precipitation in this area is relatively small, the inter-annual variability of precipitation and 
the uneven seasonal distribution are the main factors restricting land use. Low temperature 
and cold waves are prone to occur in winter, which affects the growth of crops. Due to the 
uneven temporal and spatial distribution of rainfall, coupled with imperfect drainage system, 
there is a threat of flooding in farmland. 

3.2. Field infrastructure constraints 

The project area belongs to the Weibei Arid Highland, with a narrow plot and basically no 
production roads in the fields. The existing rural roads are all village roads. At present, the 
access to the fields is all the ridges and the sheep's intestines trails on the ground. It is far from 
the requirements for the development of modern agriculture and the promotion of the 
construction of a new socialist countryside and the standards and regulations for land 
development and consolidation. 

3.3. Other limiting factors 

Other restrictive factors include the degree of land use intensiveness, the degree of existing 
cultivated land use, the scale of land management, land location conditions, and capital 
investment. 

Due to insufficient investment, the unused land has not been developed, restored and utilized. 
For counties where the area of arable land is already in short supply, it has severely affected 
the local agricultural production capacity and the living standards of the people. 

The drought situation in the project area is relatively serious, and a long-term production 
method of reusing, light-feeding and predatory management has been formed, which has 
caused land degradation, low organic matter content, poor comprehensive soil fertility, poor 
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ability to effectively prevent various natural disasters, and insufficient intensive use of land , 
The scale of land operation is subject to certain restrictions. 

Due to the lack of field supporting facilities and capital investment in the existing arable land in 
the project area, most of the existing arable land is low-yield land with a wide range of crops 
and low yields. After the implementation of this project, the land has a huge potential for 
increasing production, and the utilization of arable land and the land yield rate will increase. 

The project area is rich in labor resources. With the development of the economy and the 
continuous improvement of production technology, the local government has also done a lot of 
work in comprehensive management, and the effect is very good, which has won unanimous 
praise from the masses. However, due to insufficient capital investment, small scale, and low 
standards, it cannot meet the needs of local social development. Some plots are large and the 
cost of supporting facilities is high, and the local people have plenty of heart and energy, and 
they urgently need to be solved by the project. 

4. Water balance analysis 

There is no available surface water in the project area. This design uses groundwater. Water 
resources only analyze groundwater. 

The groundwater in the area near Anli Town, Chengcheng County is located in the fissures of 
the bedrock structure, with low water abundance. According to the characteristics of 
topography and stratum lithology, the groundwater is divided into three water-bearing rock 
groups, namely Quaternary loose layer pore phreatic aquifer, Clastic rock pore fissure aquifer 
and Ordovician limestone karst fissure aquifer. Among them, the Quaternary loose layer pore 
phreatic aquifer mainly receives the replenishment of atmospheric precipitation, due to the 
greater impact of climate change, seasonal changes, and small water output from a single well; 
the clastic rock pore fissure aquifer is mainly composed of weathered fissures and bedrocks. 
Pore fissures, restricted by stratum lithology and structure, the distribution of underground 
fissure water is heterogeneous, and the water richness near the wide and low-lying plateau 
area is good, and vice versa. Due to the influence of the coal mine goaf, the underground water 
seepage in the pore fissures. The aquifer is destroyed and basically no water; the Ordovician 
limestone karst fissure aquifer is the main aquifer in the region. The lithology of the aquifer is 
mainly Ordovician carbonate rock. The groundwater is located in the caves and fissures of the 
rock. The source of groundwater replenishment is far away and is not restricted by region. 

5. Land resource balance analysis  

The project area is divided into four individual projects. There is no external soil transportation 
in the project area, and only earth balance is carried out in the project area. Zhuangji 
Reclamation Project Land Leveling Project Excavation and Filling Balance, Only Analysis of 
Construction Waste Outward Transportation and Foreign Passenger Soil Covering; Land 
Leveling Excavation and Filling Balance in Duanzhuang and other Three Village Plain Areas, 
Yinan During the leveling of slope farmland in Denger Village, 100# field was used as the soil 
source for foreign transport passengers and the landfill was unbalanced, and it was analyzed; 
the infrastructure restoration project did not involve land leveling and no analysis; in the 
ecological restoration project, The 37# field in land leveling of coal gangue treatment project is 
used as the source of foreign passenger soil, and its balance analysis is carried out. The closure 
of the mountain for forestation project is used as the source of foreign passenger soil, and the 
balance analysis is carried out. In the ecological restoration project, the original ground leveling 
of the road needs The foreign transport passenger land, the source of the land comes from the 
closed hillside forest area. 
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6. Concluding remarks 

The main reason for the improvement of the quality of cultivated land in the project area: The 
project area is mainly abandoned homesteads, abandoned coal gangue land and waste 
grassland, without farmland infrastructure. After the implementation of the project, through 
the implementation of the comprehensive management project, the area of agricultural arable 
land in the project area can be increased, the agricultural production environment is greatly 
improved, and the quality of arable land can be improved. 
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