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Abstract. Within the framework of ecological civilization, the participation of 
geological exploration enterprises in national spatial planning is both feasible 
and imperative. Leveraging their technological prowess and dependable data, 
these enterprises can effectively drive rational land utilization, resource devel-
opment, and environmental conservation. Through advanced geological explo-
ration techniques and specialized equipment, geological exploration enterprises 
can acquire crucial geological information, providing essential data on resource 
distribution for spatial planning. Moreover, their expertise in geological envi-
ronmental assessment and risk evaluation equips them to offer recommendations 
for ecological conservation during the planning process. These enterprises also 
contribute scientific groundwork for optimizing land utilization and industrial 
layout through resource surveys and assessments, ultimately achieving sustain-
able resource utilization. Nevertheless, their involvement in planning encounters 
various challenges, necessitating increased policy support, favorable policy en-
vironments, and institutional safeguards established by the government. Fur-
thermore, establishing close collaboration mechanisms between geological ex-
ploration enterprises and planning departments is vital for facilitating infor-
mation sharing and synergistic efforts, ensuring the scientific rigor, meticu-
lousness, and efficiency of the planning process. Geological exploration enter-
prises should continuously enhance their technical capabilities and professional 
expertise, emphasize talent development and technological innovation, and adapt 
to the intricate and ever-changing demands of the planning domain. 
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1 Introduction 

In the context of ecological civilization construction, geological exploration enterprises 
rely on their advanced geological exploration techniques and equipment to provide 
accurate exploration data and resource distribution for national spatial planning. Lev-
eraging their professional capabilities in geological environmental assessment, risk 
warning, and resource surveys, these enterprises offer recommendations for ecological 
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environment protection in national spatial planning. Meanwhile, they strive to explore 
effective pathways in seeking government support, conducting public-private collab-
orations, and enhancing their technological capabilities, aiming to enhance the depth 
and breadth of their participation in national spatial planning. This provides scientific 
assurance and technological support for ecological civilization construction and sus-
tainable development. 

2 Technological Equipment Aspect 

Geological exploration enterprises' utilization of advanced geological exploration 
technologies and specialized equipment enables them to supply accurate exploration 
data, ensuring reliable geological information for land spatial planning. Geological 
exploration encompasses various methods, including the collection of geological 
samples, measurement of geological parameters, geophysical surveys, and hydrogeo-
logical investigations, all of which facilitate comprehensive examination and analysis 
of land's geological structures, characteristics, and groundwater resources [1-5]. By 
capitalizing on their state-of-the-art technologies and equipment, geological explora-
tion enterprises can acquire high-quality exploration data, thereby providing precise 
geological information for planning decisions [6-8]. This information assists planners 
in comprehending the physical attributes, geological structures, and underground re-
source conditions of land, ultimately guiding the rational utilization of land and the 
scientific development of resources [9-10]. 

The key geological information obtained through geological exploration plays an 
integral guiding role in land spatial planning [11-16]. Through the process of geolog-
ical exploration, these enterprises can acquire crucial data pertaining to land's geolog-
ical structures, characteristics, groundwater resources, and mineral resources. Such 
data furnishes planners with scientific foundations for making informed decisions 
regarding land suitability, stability, and resource potential [17-19]. Consequently, it 
facilitates the formulation of rational strategies for land use, resource development 
plans, and environmental protection measures. For example, in the context of land use 
planning, geological exploration data can provide insights into the geological charac-
teristics of land and assessments of its stability, thereby assisting planning authorities in 
determining suitable construction projects and land utilization methods. Similarly, in 
the domain of resource development, geological exploration data can offer valuable 
information regarding the distribution, reserves, and conditions for mining mineral 
resources, thereby supporting the scientific development and sustainable utilization of 
resources [20-25]. 

In conclusion, geological exploration enterprises, relying on their exceptional geo-
logical exploration technologies and specialized equipment, are capable of supplying 
accurate exploration data and scientific technical support. As a crucial means of un-
derstanding the internal structure and distribution of resources within land, geological 
exploration enables these enterprises to acquire pivotal geological information, en-
compassing geological structures, underground water resources, and mineral resources. 
Such data holds significant significance and application value in various aspects of land 
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spatial planning, including land utilization, resource development, and environmental 
protection [26-28]. 

3 Geological Survey Aspect 

Geological environmental assessment entails a comprehensive study and evaluation of 
the geological characteristics of land, encompassing factors such as land resource 
potential and geological hazard risks. Its objective is to determine the appropriate 
utilization and protection scope for the land. This assessment requires the integrated 
application of theories and methodologies from disciplines such as geology, earth 
science, and environmental science. It involves the collection of extensive geological 
data and subsequent analysis, interpretation, and comprehensive evaluation. Geological 
exploration enterprises, leveraging their professional knowledge and technical capa-
bilities in geological surveying, exploration, and research, are equipped to provide 
scientific assessments of land resources. These assessments aid planning deci-
sion-makers in formulating sound land use planning strategies and conducting suita-
bility evaluations for land spatial planning. 

Simultaneously, geological hazard risk assessment represents a significant task for 
geological exploration enterprises. Geological hazards, resulting from internal or ex-
ternal factors of the Earth, such as earthquakes, mudslides, and landslides, exert sub-
stantial impacts on land use and the ecological environment. Through research on 
geological structures, geological processes, and historical geological hazard events, 
geological exploration enterprises can assess the geological hazard risks faced by land 
and provide corresponding risk warning recommendations. This enables planning 
decision-makers to avoid potential geological hazard risk areas during land use plan-
ning, ensuring the safety of the ecological environment and fostering sustainable de-
velopment. 

Consequently, geological exploration enterprises assume a crucial role in partici-
pating in land spatial planning within the framework of ecological civilization. Geo-
logical environmental assessment and risk warning constitute key domains in which 
they possess professional capabilities. Their scientifically conducted environmental 
assessment reports and risk warning recommendations serve as reliable foundations for 
planning decision-making. 

4 Resource Survey Aspect 

Resource survey plays a pivotal role in the initial stages of planning by conducting 
meticulous investigations and assessments of internal land resources. Its primary ob-
jective is to accurately determine the types, distribution patterns, and reserves of re-
sources, thereby providing reliable data support for planning decision-making. Geo-
logical exploration enterprises, with their professional expertise and extensive expe-
rience, effectively carry out resource surveys and assessments, furnishing comprehen-
sive and precise resource information for planning purposes. This optimization of land 
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use and industrial layout contributes to the achievement of sustainable resource utili-
zation. 

Geological exploration enterprises employ interdisciplinary knowledge and tech-
nical methodologies in resource survey and assessment, encompassing fields such as 
geology, geophysics, and geochemistry. By utilizing advanced instruments, equipment, 
and techniques such as geological exploration, remote sensing technology, and geo-
chemical analysis, these enterprises amass substantial geological and resource data. 
Through systematic analysis and interpretation, these data enable accurate evaluations 
of the abundance, distribution patterns, and exploitable potential of land resources. 

The resource survey and assessment conducted by geological exploration enter-
prises offer comprehensive and accurate resource information for planning, establish-
ing a scientific foundation for land use and industrial layout. Thorough investigation of 
land resources allows for the identification of resource advantages and characteristics 
in diverse regions, providing valuable references for planning decision-makers to de-
vise sound land use plans. Furthermore, resource surveys facilitate the identification of 
potential mineral resources, water resources, energy resources, and more, thereby 
offering scientific guidance for industrial layout and resource allocation in land spatial 
planning. 

Thus, through their involvement in land spatial planning, geological exploration 
enterprises, via resource survey and assessment, provide comprehensive and precise 
resource information to optimize land use and industrial layout, consequently achieving 
sustainable resource utilization. Leveraging their professional capabilities and exten-
sive experience, these enterprises become indispensable participants in the planning 
process, propelling the scientific development of land spatial planning and the con-
struction of ecological civilization. 

5 Strategies and Recommendations 

In the realm of policy formulation, it is imperative to bolster support for geological 
exploration enterprises and create an enabling policy environment with institutional 
safeguards to facilitate their involvement in planning. This entails developing pertinent 
laws, regulations, and policy measures that clearly delineate the roles and responsibil-
ities of geological exploration enterprises in the planning process. Moreover, it is cru-
cial to provide them with the requisite resources and financial backing to incentivize 
their active participation in planning endeavors. 

Regarding government-enterprise cooperation, establishing a close-knit collabora-
tive mechanism between geological exploration enterprises and planning departments 
is essential for ensuring seamless information sharing and synergistic work. This ne-
cessitates the establishment of robust communication channels and collaborative 
platforms to facilitate effective coordination and cooperation between the two parties, 
thereby ensuring the scientific rigor and efficiency of the planning process. Addition-
ally, efforts should be directed towards enhancing data sharing and promoting technical 
exchanges to elevate the quality and standard of planning work. 
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In terms of technological advancement, geological exploration enterprises need to 
continually augment their technical prowess and professional capabilities to meet the 
intricate and ever-evolving demands of planning. Emphasis should be placed on talent 
cultivation and recruitment, bolstering the development and training of technical teams, 
and nurturing professionals equipped with comprehensive skill sets and innovative 
mindsets. Furthermore, geological exploration enterprises should increase their in-
vestments in technological innovation and research and development, driving the ap-
plication of novel technologies and methodologies in planning. This, in turn, will en-
hance work efficiency and the caliber of outcomes. 

Hence, to facilitate the participation of geological exploration enterprises in land 
spatial planning within the framework of ecological civilization construction, it is 
imperative for the government to fortify policy support and establish close collabora-
tive mechanisms. Simultaneously, geological exploration enterprises must enhance 
their technical expertise and professional capabilities. By undertaking these measures, 
challenges and issues can be surmounted, enabling geological exploration enterprises 
to assume a more substantial role in planning and furnish effective support for eco-
logical civilization construction and sustainable development. 

6 Conclusion 

The participation of geological exploration enterprises in land spatial planning 
demonstrates both feasibility and significant importance in the context of ecological 
civilization construction. By leveraging their scientific and technological support and 
providing reliable data, these enterprises can effectively promote rational land use, 
resource development, and environmental protection within the planning process. With 
their extensive geological exploration techniques and specialized equipment, geolog-
ical exploration enterprises can acquire essential geological information, offering 
necessary data on internal land structure and resource distribution for planning pur-
poses. Additionally, their professional capabilities in geological environmental as-
sessment and risk assessment enable them to provide recommendations for ecological 
environment protection in the planning process. These enterprises also contribute to 
resource investigation and evaluation, providing scientific evidence that facilitates 
optimized land use and industrial layout, ultimately leading to sustainable resource 
utilization. However, the feasibility of involving geological exploration enterprises in 
planning necessitates overcoming various challenges. The government should 
strengthen policy support, establishing a favorable policy environment and institutional 
safeguards for these enterprises. Furthermore, a close collaboration mechanism be-
tween geological exploration enterprises and planning departments should be estab-
lished, fostering information sharing and collaborative work to ensure the scientific 
rigor and efficiency of the planning process. Geological exploration enterprises should 
continuously enhance their technical expertise and professional capabilities by em-
phasizing talent cultivation and technological innovation to effectively address the 
complex and ever-changing demands of the planning field. 

204             M. Yan



Acknowledgments 

The research work was greatly supported by Hebei Provincial Key R&D Programme 
(21373901D). 

References 

1. Wang Yufei. (2022). Experience and reference of conservation easements in the United 
States. China Land and Resources Economics, 10, 52-59. https://doi:10.19676/j.cnki. 
1672-6995.000795. 

2. Jing Dingqian. (2023). Exploration of pathways for realizing the value of abandoned cul-
tivated land as ecological products in mountainous areas. China Land and Resources Eco-
nomics, 01, 53-59. https://doi:10.19676/j.cnki.1672-6995.000788. 

3. Yang Shicheng. (2022). Realizing the value of rural ecological products: Positioning, di-
lemmas, and path research. China Land and Resources Economics, 11, 48-55, 65. 
https://doi:10.19676/j.cnki.1672-6995.000774. 

4. Yu Yang. (2022). Application of three-dimensional laser scanning measurement in vegeta-
tion parameter extraction. Journal of Henan Polytechnic University (Natural Science), 04, 
51-57. https://doi:10.16186/j.cnki.1673-9787.2020090105. 

5. Yin Yan. (2022). Quantitative study on ecological compensation for arable land based on 
ecological value accounting: A case study of Shenyang City. China Land and Resources 
Economics, 11, 18-24. https://doi:10.19676/j.cnki.1672-6995.000750. 

6. Mao Zhihong. (2022). Exploring ecological protection diversification compensation based 
on market mechanisms: An investigation and reflection on ecological protection compen-
sation in the natural resources field of Minqing, Qiong, and Su. China Land and Resources 
Economics, 06, 56-62. https://doi:10.19676/j.cnki.1672-6995.000743. 

7. Liu Bo'en. (2022). Basic framework and value realization of carbon sequestration ecological 
products. China Land and Resources Economics, 04, 4-11. https://doi:10.19676/j.cnki. 
1672-6995.000744. 

8. Yu Yang. (2018). Comprehensive review of land consolidation research progress. Land and 
Resources Science and Technology Management, 05, 34-48. 

9. Li Senrong. (2022). Dilemmas and ways out of the legal remedy mechanism for marine 
ecological environmental damage: A research perspective on ecological civilization. China 
Land and Resources Economics, 06, 10-18. https://doi:10.19676/j.cnki.1672-6995.000722. 

10. Shi Shuaihang. (2022). Migration law of heavy metals in soil and ecological risk assessment 
in a mineral exploitation area in Southwest China. Metal Mine, 02, 194-200. 
https://doi:10.19614/j.cnki.jsks.202202026. 

11. Liu Ruilin. (2022). Enlightenment of the Yingde ecological compensation mechanism to 
ecological compensation work in China. China Land and Resources Economics, 07, 48-56. 
https://doi:10.19676/j.cnki.1672-6995.000697. 

12. LiuChunlei. (2021). Analysis on the situation and countermeasures of water resources 
supply and demand in the cities of small and medium-sized river basins along the southeast 
coast of China—taking Xiamen City as an example. Journal of Groundwater Science and 
Engineering, 04, 350-358. https://doi:10.19637/j.cnki.2305-7068.2021.04.008. 

13. Fan Yumin. (2022). Research on the zoning of ecological environment carrying capacity of 
mines in Sanmenxia City, the middle reaches of the Yellow River. Natural Resource In-
formation, 01, 30-36, 29. 

Feasibility and Importance of Geological Exploration             205



14. Wang Na. (2021). Investigation and research on ecological restoration of mines based on 
remote sensing technology--taking the Jidong iron mine as an example. Metal Mine, 10, 
192-198. https://doi:10.19614/j.cnki.jsks.202110026. 

15. LI Yuepeng. (2017). Research review on the treatment of urban landscape lakes. Journal of 
Groundwater Science and Engineering, 02, 152-161. https://doi:10.19637/j.cnki. 
2305-7068.2017.02.007. 

16. Min Wang. (2023). Opportunities and challenges for geological work in China in the new 
era. Journal of Groundwater Science and Engineering, 01, 1-3. 

17. Zhu Xiaokang. (2021). Research progress on ecological compensation mechanism for hy-
dropower development in China. China Land and Resources Economics, 09, 47-54. 
https://doi:10.19676/j.cnki.1672-6995.000609. 

18. Fan Zhenlin. (2021). Development of blue carbon sinks to help achieve carbon neutrality. 
China Land and Resources Economics, 04, 12-18. https://doi:10.19676/j.cnki. 
1672-6995.000597. 

19. Zhang Zhimin. (2021). Implications of ecological unequal exchange for horizontal ecolog-
ical compensation. China Land and Resources Economics, 07, 26-31. 
https://doi:10.19676/j.cnki.1672-6995.000596. 

20. Chen Yang. (2021). Reflections on innovating the ecological protection and restoration 
mechanism of land spatial planning: A case study of Jiangsu Province. China Land and 
Resources Economics, 04, 47-55. https://doi:10.19676/j.cnki.1672-6995.000582. 

21. Zhang Peipei. (2020). Influence of coal mining subsidence on soil aggregates and organic 
carbon. Metal Mine, 12, 203-209. https://doi:10.19614/j.cnki.jsks.202012032. 

22. Ye Shanshan. (2019). Cost accounting of ecological environment in mining area based on 
"green mining": A case study of a mining area in the North China Plain. Metal Mine, 04, 
168-174. https://doi:10.19614/j.cnki.jsks.201904031. 

23. Zhang Chengye. (2022). Research progress and prospects of quantitative remote sensing 
monitoring of ecological environment in mining areas. Metal Mine, 03, 1-27. 
https://doi:10.19614/j.cnki.jsks.202203001. 

24. Gao Mengmeng. (2023). Analysis of the spatiotemporal variation of vegetation in the Yel-
low River Basin and its correlation with soil moisture. Hydrogeology, Engineering Geology, 
03, 172-181. https://doi:10.16030/j.cnki.issn.1000-3665.202108051. 

25. Jun Liu. (2023). Research hotspots and trends of groundwater and ecology studies: Based on 
a bibliometric approach. Journal of Groundwater Science and Engineering, 01, 20-36. 

26. Li Xueliang. (2023). Theoretical analysis and engineering practice of dynamic 
pre-reclamation in coal mining subsidence areas. Mining Safety & Environmental Protec-
tion, 01, 86-91. https://doi:10.19835/j.issn.1008-4495.2023.01.015. 

27. Zhang Yan. (2022). Pioneer plant selection for the restoration of steep limestone slopes in 
North China. Journal of Geological Hazards and Environment Preservation, 05, 109-118. 
https://doi:10.16031/j.cnki.issn.1003-8035.202110012. 

28. Wang Chunguang. (2022). Analysis and evaluation of heavy metal characteristics in soil 
from important coal mines in the middle reaches of the Yellow River. Mining Safety & 
Environmental Protection, 05, 124-130. https://doi:10.19835/j.issn.1008-4495.2022.05.021. 

206             M. Yan



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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