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Abstract. In the context of ecological civilization, comprehensive natural re-
source survey informatization is crucial. This involves establishing data plat-
forms for integrating and sharing survey data. Uniform data standards ensure 
consistency and interoperability. Advanced data analysis techniques improve 
data utilization efficiency and accuracy, identifying resource conditions and 
trends. Cutting-edge technologies like remote sensing, GIS, and GPS enable 
precise monitoring. Artificial intelligence and big data analysis enhance survey 
accuracy and efficiency. Interdisciplinary training is essential for developing 
comprehensive skills. Policies and systems regulate information management. A 
robust funding mechanism ensures increased investment and efficiency. Inter-
national cooperation and exchange elevate informatization. Government lead-
ership, corporate involvement, and societal collaboration are vital for imple-
mentation, supporting ecological civilization construction. 
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1 Introduction 

The establishment of comprehensive information systems for the survey and digitiza-
tion of natural resources in the context of ecological civilization holds great signifi-
cance for sustainable development. This encompasses the creation of a data platform to 
integrate survey data and facilitate data sharing and interaction [1-5]. It also entails the 
formulation of standardized data formats and protocols to ensure data consistency and 
interoperability [6-10]. The improvement of data utilization efficiency and accuracy 
through data analysis and exploration will help uncover the state and trends of natural 
resources. Additionally, the incorporation of advanced technologies such as remote 
sensing, Geographic Information Systems (GIS), and Global Positioning Systems 
(GPS) enables precise monitoring and investigation of natural resources. Leveraging 
techniques like artificial intelligence and big data analysis allows for in-depth explo-
ration and analysis of survey data, thereby enhancing survey precision and efficiency. 
Furthermore, there is a need to strengthen interdisciplinary training for professionals 
equipped with comprehensive skills in natural resource survey and information tech-
nology [11-15]. The establishment and refinement of legal and regulatory frameworks 
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will effectively govern the management and usage of information systems for com-
prehensive resource surveys. Adequate funding mechanisms must be put in place to 
increase investments and optimize fund utilization. Active engagement in international 
cooperation and knowledge exchange facilitates the adoption of international experi-
ences and technological achievements, ultimately enhancing the level and capabilities 
of information systems for comprehensive resource surveys [16-20]. By collectively 
driving these development directions and pathways, with government leadership, 
corporate involvement, and societal collaboration, we can provide a solid scientific 
foundation and decision-making support for the construction of ecological civilization 
[21-25]. 

2 Technological Innovation and Application 

By integrating advanced information technologies such as remote sensing, GIS, and 
GPS, natural resource monitoring and investigation can achieve precise results. Tech-
niques like artificial intelligence and big data analysis enhance the efficiency and ac-
curacy of resource surveys through in-depth exploration and analysis of survey data. 

Advanced Information Technologies and Tools: Remote sensing provides 
high-resolution image data for monitoring land use, vegetation cover, and water bodies, 
while GIS and GPS assist in determining geographic locations and supporting resource 
survey and management. 

Utilization of Artificial Intelligence and Big Data Analysis: Artificial intelligence 
automates the extraction and interpretation of natural resource information from remote 
sensing imagery, while big data analysis uncovers patterns and correlations, offering a 
scientific foundation for decision-making. 

Promoting Integration of Technology and Application: Collaboration between 
government, research institutions, and businesses facilitates the integration of techno-
logical innovation and application. This leads to the development and adoption of 
software and hardware tools for comprehensive resource surveys. Supportive mecha-
nisms for technological innovation incentivize collaborative research, accelerating 
technology transfer and application. 

3 Professional Talent Cultivation and Team Building 

Strengthening the cultivation of professionals in natural resource survey and in-
formatization is essential for interdisciplinary skill development and practical training. 
This ensures effective utilization of information technology tools for resource surveys 
and data analysis, providing scientific support for ecological civilization construction. 

Enhancing Talent Cultivation: Collaboration between government, higher education 
institutions, and businesses is crucial for cultivating professionals with interdiscipli-
nary skills in natural resource survey and informatization. Relevant disciplines, grad-
uate courses, and vocational training programs should be established to enhance the-
oretical and practical capabilities. 
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Establishing Training Systems: A comprehensive training system should provide 
systematic courses and practical opportunities, improving information technology 
skills and overall qualities of survey personnel. This includes designing training 
courses, organizing field surveys, internships, case studies, and teamwork, catering to 
personnel at different levels and professional fields. 

Strengthening Practical Skill Development: Emphasis on practical skill develop-
ment is vital. Survey personnel should participate in field surveys and data collection, 
gaining proficiency in on-site operational skills. Collaboration with research institu-
tions, businesses, and industry experts offers guidance and practical experiences. 

Incentive Mechanisms and Career Development: Establishing incentive mecha-
nisms, like salary incentives, promotion prospects, and recognition, motivates survey 
personnel. Providing favorable career development paths and opportunities encourages 
contributions in comprehensive resource survey informatization. 

4 Policy Support and Regulatory Management 

To ensure the compliance, efficiency, and reliability of comprehensive natural resource 
survey informatization, it is crucial to establish and improve relevant policies and 
systems, enhance information management mechanisms, strengthen supervision and 
evaluation, and promote publicity and training. 

Policy System Enhancement: The government should enhance policy systems to 
manage and regulate comprehensive natural resource survey informatization, ensuring 
compliance, accuracy, and reliability while safeguarding data security and privacy. 

Establishment of Information Management Mechanisms: Robust information 
management mechanisms need to be established, including data collection, storage, 
transmission, and sharing. This ensures data security, integrity, and reliability while 
promoting standardization and interoperability. 

Supervision and Evaluation: Strengthening supervision and evaluation is vital, al-
lowing for regular inspections and prompt issue identification and rectification. This 
involves monitoring the data collection process, ensuring data quality, and overseeing 
data usage to maintain scientific accuracy. 

Enhanced Publicity and Training: Dissemination of laws, regulations, and standards 
improves the legal awareness and compliance of personnel involved. Training activities 
enhance the information literacy of survey personnel and related practitioners, ensuring 
their adherence to norms and management requirements. 

5 International Cooperation and Exchange 

Active international cooperation and exchange are vital for enhancing comprehensive 
natural resource survey informatization. By learning from international experiences, 
collaborating with relevant organizations and countries, promoting data sharing and 
standardization, and participating in policy dialogues and cooperation platforms, re-
source survey and management can be improved. 
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Learning from Experience and Technological Advancements: Collaborating with 
international experts and institutions helps explore cutting-edge technologies and 
methods to enhance survey capabilities, drawing on successful cases and best practices 
from other countries. 

Collaborative Projects and Research: Joint research initiatives with international 
organizations and countries enable addressing transboundary issues and sharing re-
sources to develop technologies and methods that enhance survey accuracy and effi-
ciency. 

Data Sharing and Standardization: Promoting the sharing and standardization of 
comprehensive survey data among countries facilitates international collaboration 
while safeguarding data security and privacy. 

Policy Dialogue and Cooperation Platforms: Active participation in international 
policy dialogues and cooperation platforms allows for sharing experiences, under-
standing global trends, and contributing to policy-making and technical standardization 
processes. 

By actively engaging in international cooperation, leveraging global experiences, 
and collaborating with others, comprehensive natural resource survey informatization 
can be advanced worldwide. 

6 Multi-stakeholder Collaboration 

Establishing a favorable development environment for comprehensive natural resource 
survey informatization requires active government leadership, corporate participation, 
and engagement from all sectors of society. This collaborative approach enables pre-
cise, efficient, and sustainable resource survey and management. 

Government Leadership: The government should provide guidance through policies 
and plans, invest in resources, and strengthen management and supervision to ensure 
successful implementation and data security. 

Corporate Participation: Corporations should focus on research and development, 
promote innovation, and provide products and services that meet survey and man-
agement needs. Collaborative projects and partnerships with the government and re-
search institutions foster joint solutions. 

Participation of Various Sectors: Active involvement of diverse sectors is crucial. 
Effective publicity and education initiatives enhance awareness and understanding. 
Discussions and research involving experts, scholars, organizations, and the public 
contribute to valuable insights and recommendations. 

By fostering government guidance, corporate innovation, and social support, a col-
laborative development environment can propel comprehensive natural resource sur-
vey informatization, benefiting society as a whole. 

7 Conclusion 

In the context of ecological civilization, the development of comprehensive natural 
resource survey informatization holds significant strategic significance. By establish-
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ing data platforms, standardizing data norms, improving data utilization efficiency and 
accuracy, incorporating advanced technologies and tools, and strengthening talent 
cultivation and regulatory frameworks, we can effectively achieve comprehensive 
surveys and monitoring of natural resources, providing a scientific basis for ecological 
civilization construction. The advancement of comprehensive natural resource survey 
informatization requires not only government leadership and corporate participation 
but also collaborative efforts from all sectors of society. Additionally, active interna-
tional cooperation and exchange are crucial for leveraging international experiences 
and technological achievements, enhancing informatization levels and capabilities, and 
propelling China's comprehensive natural resource survey work to new heights. By 
promoting the construction of comprehensive natural resource survey informatization, 
we can gain profound insights into resource conditions and trends, facilitate scientific 
resource management and rational utilization, and advance the objectives of ecological 
environment protection and sustainable development. Therefore, strengthening the 
construction of comprehensive natural resource survey informatization is an essential 
requirement for building a beautiful China and achieving sustainable development. 
Only through the joint endeavors of the government, corporations, and society can we 
comprehensively implement comprehensive natural resource survey informatization, 
thus making positive contributions to the construction of ecological civilization and 
sustainable development. 

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. 

188             Y. FENG and Y. XIA



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. 

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. 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. 

19. 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. 

20. 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. 

21. 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. 

22. 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. 

23. 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. 

24. 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. 

Development of Comprehensive Natural Resource Survey             189



25. 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. 

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.

190             Y. FENG and Y. XIA

http://creativecommons.org/licenses/by-nc/4.0/

	Development of Comprehensive Natural Resource Survey Informatization based on Ecological Civilization

