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Abstract: The development of mineral resources is the core industry of the national
economy. The development, processing and use of mineral resources not only promotes
social and economic development, but also brings many ecological and environmental
problems. Therefore, it is of great practical significance to choose the ecological
environment protection management and restoration measures through the study of the
ecological environment impact assessment of mining mountains. The purpose of this paper
is to study the ecological environment management and applicable resource conditions of
open-pit mining mines, taking calcite as the research object, to analyze the impact of mine
ecological environment protection and restoration on the mine ecological environment, and
first establish the mine ecological environment protection and restoration management.
Evaluation index system, using expert rating method and analytic hierarchy process to
analyze the indicators. The evaluation index system of mine ecological environment
protection and restoration management with 4 indicators was obtained. The hierarchical
weight results show that the weight of production wastewater treatment and utilization rate
is 0.3428, the weight of pollution water body treatment and restoration rate is 0.1572, the
weight of damaged landscape restoration rate is 0.3148, and the weight of land reclamation
rate in mining area is 0.1852, so the ecological restoration and governance status is the
most important factor affecting mines. The main reasons for the status of ecological
environment protection and restoration.

1. Introduction

Mineral resources play an important role in the development and progress of human civilization
and are widely used in all aspects of daily production and life. At the same time, mineral resources
are also the foundation of metallurgy, chemical industry, heavy industry and other industries, which
guarantees the sustainable development of the national economy and promotes the progress of
human civilization [1]. Calcite processing, 1200 mesh, 95% whiteness, 55% calcium oxide, with the



rapid growth of the population and the continuous development of society, the demand for mineral
resources continues to increase, and the development speed and scale of mineral resource mining
are also expanding. However, due to the rough and radical mining methods and the lack of
necessary labor protection measures and geological protection measures, a large number of mine
geological environment problems have been generated. Therefore, it is an important topic for the
open-pit mining industry to scientifically evaluate the ecological and environmental impacts of
open-pit mining and strengthen the ecological protection and restoration of open-pit mining [2].

Many economists have specially discussed the ecological environment governance and
applicable resource conditions of open-pit mining mines. A D W developed a method to optimise
the design of the open pit mine, while addressing transition issues and taking into account the need
for a top column with a prescribed shape. Optimizing the design of an open pit mine based on
existing methods, framed by the maximum graph closure problem. Introduces non-trivial strongly
connected subgraphs (NSCS) of graphs, a complexity that previous authors on the maximum graph
closure problem did not seem to cover. To avoid checking each method for compatibility with
NSCS, the problem is reduced to its equivalent without them. This has the additional advantage of
reducing the overall processing time when the number of NSCSs is large [3]. Gholamnejad J
proposed a chance-constrained integer programming method based on a linear method to solve the
long-term open pit mine production scheduling problem. Specifically, based on the availability of
processing capacity and possible future processing, a single inventory has been resolved to store
excess low-grade material. The proposed scheduling model maximizes project NPV while
respecting a range of physical and economic constraints. Unlike the usual practice of using a
deterministic model to calculate the average grade of material in inventory, in this work, a
stochastic approach is performed starting from a planned time before inventory is realized.
Probabilistic analysis of two case studies (iron ore and gold ore) demonstrates that inventory
attributes can be treated as normally distributed random variables [4]. Loring P A reports research
aimed at understanding how people prioritize marine ecosystem management outcomes. Using the
Q method, residents were asked to rank outcomes such as food security, trustworthy governance,
opportunities for harvest and recreation, education and employment in order of importance to the
well-being of the community. They were also asked to discuss the strategies they used when faced
with difficult tradeoffs, and how they felt throughout the classification process. Four strategies were
identified that people use to address trade-offs, as well as four social discourses that can inform
participants' categorization: Prioritization strategies reflect people's moral positions and whether
they are thinking in the short or long term. These discourses reflect a desire for state-based
governance, local self-governance, and people to participate in and connect with the marine
environment [5]. Currently, the main focus is on bioremediation of contaminated soils, with the aim
of restoring and rebuilding the health and environmental safety of mining ecosystems.

This paper mainly discusses the development of mining industry and its effect on the natural
ecological environment from the aspects of natural resource endowment, natural environment,
economic and social development conditions, etc., through the discussion of environmental
restoration, mineral resource system development, and rational development of open pit mines. The
environmental protection and environmental development of the project site has great scientific
research value and practicability, and can be used for environmental assessment and environmental
protection research of open-pit mining. Restoration and governance of mine geological environment
Environmental governance is of significance to the restoration of natural landscapes and the
construction of human settlements. The improvement of the natural ecological environment of
mines has obvious ecological and economic benefits, and it is of significance to improve the living
environment of human beings and the harmony and stability of society.



2. Research on Ecological Environment Management and Applicable Resource Conditions for
Open-pit Mining

2.1. Basic Overview of the Mine

The calcite mining field is located 41 kilometers away from the north of the city, and the traffic
is relatively convenient. The geographical coordinates of the center of the mining area are: east
longitude 123°18'22", north latitude 40°37'25". The mining area is 0.1000km2, and the mining area
is composed of 4 inflection points. The designed mining elevation of the development and
utilization plan is from +472m to +325m. The underground mining method is adopted. The
designed production capacity is 10,000 t/a, which is a small mine. The ore body in this mining area
has a large burial depth and a medium-thickness ore body. The ore body is vein-like and is
produced in the NE direction. The ore body is strictly controlled by faults, with a dip of 120°and a
dip of 57<

2.2. Environmental Treatment Technology of Open-pit Mines

2.2.1. Engineering Governance Technology

This type of technology is produced by the evolution of related technologies in civil engineering
and geological engineering, such as foundation treatment technology in civil engineering and slope
treatment technology in geological engineering. Its main purpose is to change or strengthen the
geological structure, thereby enhancing the stability of the geological environment. The main
control objects are the unstable geological bodies in the mining environment, including the
instability of natural and artificial slopes, the deformation of shallow rock and soil on the surface,
and the damage of hydrogeological structures. The object of governance involves almost all parts of
the open-pit mine[6-7].

2.2.2. Ecological Restoration Technology

The main object of this protection technology is the vegetation, landscape and natural habitat on
the land destroyed by mining production, and the main purpose is to repair the environmental
damage. Damaged ecosystems must be repaired through technical means, and the restoration of the
ecosystem itself must be given full attention. Relevant environmental problems include: exposed
rocks, land desertification, topographic changes, dust pollution, etc. [8-9].

2.2.3. Bioremediation Technology

The engineering treatment technology and ecological restoration technology mentioned above
both achieve the purpose of geological and ecological environment treatment by changing the
external structure or form of the mine, but such treatment technologies are different, and their role
lies in the internal pollution of environmental problems., to reduce or remove the pollutants, such as
the washing process of metal mines will cause the surrounding water, rock and soil to be polluted
by heavy metals, and the removal of pollutants through specific plant absorption is the scope of
bioremediation technology [10-11].

2.3. Principles of Selection of Evaluation Indicators

2.3.1. Comprehensiveness of Evaluation Indicators

The indicators of ecological restoration effect evaluation of open-pit mines should be able to
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fully reflect all mine geological environmental problems and the impact of vegetation hydrological
effects, and all indicators can evaluate all aspects of open-pit mine ecological restoration. In order
to ensure that the evaluation results are consistent with the actual situation and avoid the repetition
of the contents of each index[12-13], the structure and function of the mine ecosystem should be
combined, and the limitations of environmental factors should be considered to screen out
comprehensive coverage of the mine geological environment issues and vegetation hydrological
effects and representative indicators [14-15].

2.3.2. The Operability of Evaluation Indicators

The indicators of the ecological restoration effect evaluation system of open-pit mines should try
to ensure that the selection of indicators is simple, easy to obtain and typical. At the same time, it is
also necessary to fully consider the operability of the indicators to ensure that they are easy to
obtain and graded to be feasible. When constructing an evaluation system, attention should be paid
to whether the practical operation and theoretical methods can be effectively combined, so as to
avoid the inaccurate and unreasonable calculation of the evaluation system caused by the
acquisition of indicators[16-17].

2.3.3. The Dynamics of Evaluation Indicators.

The ecological restoration effect of open-pit mines is affected by the climate, topography,
vegetation growth and time of the mining area, and it often takes a certain amount of time to reflect
the restoration effect. Therefore, the selection of indicators should fully consider the dynamic nature
of ecological restoration, extend the time line as much as possible, and collect data at different time
points to ensure that the calculation results of the evaluation system are consistent with the actual
situation [18].

3. Investigation and Research on Ecological Environment Management and Applicable
Resource Conditions of Open-pit Mining Mines

3.1. Overview of the Study Area

The project area is located in Xiuyan County, the territory is mountainous, the terrain is high in
the north and low in the south, with an average elevation of 79.6 meters. The terrain is dominated
by mountains and hills, with small alluvial plains and basins in between. The low mountains
account for more than 78% of the total area of the county. The main mountain range is the Changbai
Mountains. From north to south, there are the Maokui Mountain branch, the Yaoshan branch, the
Yishuling branch, the Brother Mountain branch, the Dadingzi Mountain branch, and the Camelpo.
There are 6 branches in the sub-branch, and many branches of each branch are spread throughout
the county. There are more than 500 named mountains. The highest peak, Maokui Mountain, is
1141.5 meters above sea level, which is also the highest peak in southern Liaoning.

3.2. Investigation Method

Collect past governance data, compare the current governance effect, and form a field reference;
UAV cooperates with high-precision GPS (RTK) to conduct aerial surveys to form high-definition
aerial photos of mining areas and three-dimensional geological model DOM; on-site investigations
use a combination of recourse and intersection methods. Investigate geological conditions,
topography, etc., find out the current state of damage in the mining area, and form a
three-dimensional and in-depth understanding and grasp.



3.3. Calculation of the Weight of the Evaluation Index System

The evaluation index system is a multi-level evaluation structure that integrates many index
factors. Each index in the evaluation structure needs to calculate the weight of the index through the
analytic hierarchy process. Cl can be derived from the formula:

n
Cl= ﬂ’max - E (l)

Among them, A is the characteristic root, and n is the number of variables in the ecological
environment governance evaluation system.

Calculate the maximum eigenroot Amax of the matrix according to the formula.

e = (D (BW), /W) /1 )

Among them, A is the characteristic root, and n is the number of variables in the ecological
environment governance evaluation system.

4. Analysis and Research on Ecological Environment Management and Applicable Resource
Conditions for Open-pit Mining Mines

4.1. Analysis of the Impact Range of the Open-pit Coal Mining Ecological Environment

In this paper, the remote sensing ecological index (RSEI) is chosen to determine the ecological
impact range of open pit mining. RSEI includes four components: greenness index, dryness index,
humidity index, and heat index. Using RSEI can more intuitively monitor and compare the temporal
and spatial changes in the quality of the regional ecological environment, and identify the impact of
coal resource mining on the surrounding ecological environment.. Selecting the Landsat remote
sensing images of the vegetation growing season in 2019 and 2020, the buffer zone analysis was
carried out on the 2km, 3km, 4km, 6km, and 9km boundaries of the mining area, and the RSEI
values were calculated, as shown in Table 1.

Table 1: SEI index of buffer zone at different distances from the mine boundary

Okm 2km 3km 4km 6km 9km
2019 0.84 0.41 0.56 0.42 0.55 0.48
2020 0.54 0.34 0.36 0.37 0.44 0.46
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Figure 1: SEI variation trend in 2019 and 2020
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The trend analysis of the RSEI index of the buffer zone that has been obtained is shown in Figure
1. It can be seen that the average RSEI value of the ecological background before mining (2019)
first decreases and then increases with the expansion of the buffer zone. The overall value of the
average RESI in 2020 is smaller than that in 2019, and the fluctuation is relatively gentle. It can be
seen that when the buffer range is 4km-9km, the difference between the average RSEI values in
2019 and 2020 is small, and the change trend is consistent. Within the 0-3km buffer zone, the
average RSEI values in 2019 and 2020 are quite different, and the value changes show the opposite
trend. Therefore, it can be seen that the ecological environment within the range of 3km to 6km
from the mining area is greatly affected by mining, and At 3km, the regional average RSEI value
has the largest difference, so the 3km buffer zone at the boundary of the mining area is selected as
the study area.

4.2. AHP to Determine Weights
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Figure 2: Results of weights at each level

Applying the analytic hierarchy process in the third chapter, according to the analysis of the
status quo of ecological environment protection and restoration management of a coal mine, by
sending a questionnaire to 20 experts in mine ecological environment in the expert database of the
Mine Ecology Association, combined with the actual collection of 15 experts The scoring results
are used to determine the weights for the evaluation index system. The weight results of each level
are shown in Figure 2.

It can be seen from the above analysis that the weight of production wastewater treatment and
utilization rate is 0.3428, the weight of pollution water body treatment and restoration rate is 0.1572,
the weight of landscape restoration rate of damaged land is 0.3148, the weight of land reclamation
rate of mining area is 0.1852, the ecological restoration and management status It is the main reason
that affects the ecological protection, restoration and management of mines. Therefore, in order to
improve the quality of mine ecological environmental protection and restoration, it is necessary to
take effective measures to improve the quality of ecological restoration.

5. Conclusions

From the perspective of ecology, this paper takes open-pit mining as the research object, takes
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the overall evaluation of environmental impact and ecological restoration as the research content,
conducts a comprehensive study on the impact of open-pit mines, constructs an index weight
system and calculates the weights, based on the investigation and evaluation, Using scientific means,
adapting measures to local conditions and using the terrain skillfully to carry out economical and
efficient mine restoration and management, take the road of "green mines", protect and improve the
environment on which survival depends, and obtain the greatest social benefits at the least cost. The
improvement of the natural ecological environment of mines has obvious ecological and economic
benefits, and it is of great significance to improve the human living environment and social
harmony and stability.
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