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Abstract. With the advent of the digital era, the management and conservation of
natural resources face new challenges and opportunities. This paper aims to delve
into the information technology innovation path of natural resources, exploring
its key directions and applications in the context of the digital era. Taking a
comprehensive interdisciplinary approach, we conduct in-depth research and
analysis in six aspects: innovation in data collection and monitoring techniques,
innovation in data processing and analysis methods, innovation in resource
management and protection technologies, innovation in sustainable utilization
and circular economy, innovation in public participation and information shar-
ing, and interdisciplinary collaboration and innovation.
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1 Introduction

In the context of the digital era, the information technology innovation path of natural
resources encompasses innovations in data collection and monitoring techniques, data
processing and analysis methods, resource management and protection technologies,
sustainable utilization and circular economy innovations, innovations in public par-
ticipation and information sharing, as well as interdisciplinary collaboration and in-
novation [1-2]. These innovation paths leverage advanced technologies such as sen-
sors, remote sensing, drones, artificial intelligence, and big data analytics to achieve
efficient data collection, real-time monitoring, data processing, and information ex-
traction, providing scientific foundations for resource assessment, prediction, and
decision-making [3-6]. Moreover, the application of intelligent resource management
systems, digitization, and Internet of Things technologies enables dynamic monitoring,
scheduling, and protection of resources, facilitating sustainable utilization and the
development of a circular economy [7-11]. Furthermore, the establishment of open
natural resource databases and information platforms promotes public awareness and
participation in understanding resource conditions, fostering consensus and support for
resource management and protection [12-13]. Lastly, interdisciplinary collaboration
and innovation integrate knowledge and methods from disciplines such as geology,
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ecology, meteorology, and computer science, offering comprehensive solutions for
resource management and protection, thus contributing significantly to the achieve-
ment of sustainable development goals.

2 Data Collection and Monitoring Techniques

Efficient data collection and real-time monitoring of natural resources are achieved
through advanced technologies such as sensors, remote sensing, and unmanned aerial
vehicles (UAVs). By leveraging artificial intelligence and big data analytics, useful
information and patterns are extracted from vast amounts of natural resource data,
providing scientific foundations for resource assessment, prediction, and deci-
sion-making. This innovation path offers accurate and comprehensive data support for
resource management and conservation, promoting effective resource management and
sustainable utilization.

In terms of data collection, novel sensors and monitoring devices are developed to
enable real-time monitoring and data collection of key indicators such as water quality,
air pollution, and soil quality. These sensors and devices possess high precision and
sensitivity, allowing for rapid acquisition of parameters and characteristics of various
natural resources to reflect dynamic changes in resource conditions. For example,
advanced water quality sensors enable real-time monitoring of chemical composition,
dissolved oxygen levels, turbidity, and other important indicators to assess water
quality and pollution levels. Simultaneously, the application of remote sensing tech-
nology enables the acquisition of high-resolution remote sensing imagery data using
satellite, aerial, or UAV platforms, providing information on broad-scale land cover
types, vegetation growth conditions, and land use changes, facilitating wide-area
monitoring and assessment of natural resources. In terms of monitoring techniques,
advanced data processing and analysis methods are employed to interpret and analyze
the collected data. For instance, by combining artificial intelligence and big data ana-
lytics, useful information and patterns are extracted from vast amounts of natural
resource data to support resource assessment, prediction, and decision-making. The
application of machine learning algorithms enables automated analysis and identifica-
tion of correlations and trends within natural resource data, thereby revealing under-
lying patterns in resource utilization and changes.

In summary, through innovation in data collection and monitoring techniques, rich
natural resource data is obtained, and advanced data processing and analysis methods
are utilized to extract valuable information, providing scientific foundations and deci-
sion support for resource management and conservation. These innovative technolo-
gies and methods contribute to a better understanding of the current status and trends of
natural resources, enabling effective management and sustainable utilization of re-
sources.
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3 Data Processing and Analysis Methods

In the context of the digital era, innovation in data processing and analysis methods is a
crucial aspect of the information technology innovation path for natural resources. This
innovation path aims to research and develop new methods and algorithms to deal with
vast amounts of natural resource data and extract valuable information and patterns to
support resource assessment, prediction, and decision support.

Artificial intelligence (Al) and big data analytics are key tools and methods in this
regard. Al techniques leverage algorithms such as machine learning, deep learning, and
pattern recognition to learn from and discover hidden patterns and relationships within
natural resource data. By training models, Al can automate the analysis and interpre-
tation of natural resource data, revealing correlations, trends, and influencing factors
among resources. This provides new perspectives and methods for resource assessment
and decision-making. Big data analytics is also a significant innovation path. It in-
volves processing and analyzing large and complex datasets of natural resources to
uncover correlations, abnormal patterns, and regularities. Techniques such as data
mining, data visualization, and statistical analysis enable the extraction of useful in-
formation and provide scientific support for resource assessment, prediction, and
decision-making. Big data analytics also facilitates the integration and fusion of in-
formation from different data sources, enabling a comprehensive understanding of
resource conditions and changes. In terms of application, the innovation in these data
processing and analysis methods provides crucial support for resource assessment,
prediction, and decision-making. For instance, in resource assessment, these methods
can be used to quantify and evaluate the quality, quantity, and distribution of resources,
providing scientific foundations for resource management and conservation. In re-
source prediction, these methods can analyze and forecast trends, supply and demand
scenarios, and potential risks to enable proactive measures. In decision support, these
methods can simulate and assess the impact of different decision scenarios on resource
utilization and environmental effects, providing scientific references for deci-
sion-makers.

By leveraging Al and big data analytics, valuable information and patterns can be
extracted from vast amounts of natural resource data, providing scientific foundations
for resource assessment, prediction, and decision support. This innovation path aims to
develop new methods and algorithms to reveal correlations, trends, and influencing
factors among resources, and provide new perspectives and methods for resource
management and conservation. Through automated data analysis and interpretation, as
well as the integration and analysis of large-scale and complex datasets, these innova-
tive methods can provide accurate resource assessment, prediction, and decision sup-
port, further promoting sustainable development in resource management and con-
servation.
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4 Resource Management and Conservation Technologies

Innovation in resource management and conservation technologies involves the de-
velopment of intelligent resource management systems using technologies such as the
Internet of Things (IoT), blockchain, and geographic information systems (GIS) to
enable dynamic monitoring, scheduling, and protection of resources. These systems
integrate various data sources and information to comprehensively monitor and man-
age resources, providing decision-makers with accurate resource information and
scientific decision-making foundations. Furthermore, the application of digital tech-
nologies promotes public participation and information sharing, enhancing societal
consensus and engagement in resource management and conservation. Therefore,
innovation in resource management and conservation technologies plays a crucial role
in supporting and driving the management and conservation of natural resources in the
digital era, contributing to sustainable resource utilization and ecological environment
development.

An intelligent resource management system is one of the key technological innova-
tions in this area. It utilizes digital technologies such as IoT, blockchain, and GIS to
enable dynamic monitoring, scheduling, and protection of resources. [oT technology
allows various sensors and devices to real-time sense and monitor the status and
changes of resources, such as water flow, soil moisture, and vegetation growth.
Blockchain technology provides a decentralized and tamper-resistant data storage and
exchange mechanism, ensuring the security and trustworthiness of resource data. GIS is
used for the collection, management, and analysis of spatial data, enabling deci-
sion-makers to comprehensively understand the spatial distribution and utilization of
resources. An intelligent resource management system comprehensively monitors and
manages resources by integrating various data sources and information. It can track the
real-time status, changes, and utilization of resources, providing decision-makers and
managers with accurate resource information to take timely management and protec-
tion measures. For example, in water resource management, an intelligent system can
predict water supply and demand by monitoring water quality, quantity, and hydro-
logical data, assisting in the allocation and utilization of water resources. In land re-
source management, the system can dynamically manage and protect land resources by
monitoring data on land use, land cover, and land changes. Additionally, the intelligent
system can leverage remote sensing technology and unmanned aerial vehicles (UAVs)
to obtain high-resolution spatial data, further enhancing the accuracy and efficiency of
resource management and conservation. An intelligent resource management system
enables dynamic monitoring and scheduling of resources, providing decision-makers
with scientific decision-making foundations. Additionally, the application of digital
technologies can promote public participation and information sharing, enhancing
societal consensus and engagement in resource management and conservation. In
conclusion, innovation in resource management and conservation technologies pro-
vides essential support and impetus for the management and conservation of natural
resources in the digital era, contributing to sustainable resource utilization and the
development of a sustainable ecological environment.
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5 Sustainable Utilization and Circular Economy

Innovation in sustainable utilization and circular economy involves the application of
digital and IoT technologies to achieve precise resource management and efficient
utilization, promoting resource reuse and recycling. This innovation path provides new
approaches and tools for the sustainable utilization and development of a circular
economy. With the support of digital technologies, comprehensive monitoring, as-
sessment, and prediction of resource supply and demand can be achieved, establishing
an efficiency evaluation system for resource utilization and optimizing allocation
strategies. The application of IoT technology can establish intelligent systems for
resource recovery and recycling, enhancing the efficiency and quality of recycling. The
application of these innovative technologies and methods can drive the sustainable
utilization and implementation of a circular economy.

In terms of sustainable utilization, digital technologies offer new means and methods
for resource management and utilization. Through digital technologies, comprehensive
monitoring, assessment, and prediction of resources can be realized, providing insights
into resource supply and demand, changing trends, and potential risks, thereby enabling
effective resource management strategies. Additionally, digital technologies can facil-
itate the establishment of efficiency evaluation systems for resource utilization, using
data analysis and simulation to determine optimal approaches and pathways for re-
source utilization, achieving optimized allocation and efficient utilization of resources.
Regarding the circular economy, the application of IoT technology provides new
avenues and tools for resource reuse and recycling. Through IoT technology, intelligent
systems for resource recovery and recycling can be established, enabling smart col-
lection, sorting, and processing of waste materials. IoT technology enables real-time
monitoring of the quantity, quality, and location of waste materials, optimizing the
collection and transportation processes, and improving the efficiency and quality of
recycling. Furthermore, the application of blockchain technology enhances the trans-
parency and credibility of recycling, ensuring traceability of the recycling chain and
data security.

In terms of applications, innovation in sustainable utilization and circular economy
provides vital support for the sustainable utilization and recycling of resources. For
example, in resource management, digital technologies can enable dynamic manage-
ment and scheduling of resources, facilitating their optimal utilization and protection.
In the circular economy, the application of digital and IoT technologies can establish
comprehensive systems for waste collection and recycling, promoting resource recy-
cling and reducing waste.

6 Public Participation and Information Sharing

Innovation in public participation and information sharing involves the establishment
of open natural resource databases and information platforms, utilizing digital tech-
nologies to transparently display resource status and provide a platform for public
participation. This promotes public understanding and involvement in resource man-
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agement and protection, driving sustainable development. By providing accurate and
comprehensive resource information, establishing mechanisms for public participation,
and facilitating knowledge sharing, public awareness and participation can be en-
hanced, leading to more informed and supported decision-making, which is crucial for
achieving the sustainable utilization and protection of natural resources.

The establishment of open natural resource databases and information platforms is a
key step in facilitating public participation and information sharing. It involves the
integration and sharing of various types of natural resource data, including geograph-
ical spatial data, environmental monitoring data, and resource utilization data. Through
these databases and platforms, the public and stakeholders can access comprehensive
and accurate information about resources, understanding their status, changes, and
utilization. Additionally, by publicly releasing relevant information, policies, and
decision outcomes related to resource management and protection, information trans-
parency and fairness can be promoted, enhancing public awareness of resource man-
agement and protection.

The implementation of innovation in public participation and information sharing
strengthens public attention and understanding of natural resources, facilitating com-
munication and collaboration between the public and decision-makers. The process of
public participation not only provides a voice and opinion from the public but also
enhances their identification and support for resource management and protection
decisions. Meanwhile, the implementation of information sharing improves the scien-
tific rigor and transparency of decision-making, increasing its credibility and accepta-
bility. The implementation of innovation in public participation and information
sharing provides crucial support for promoting the sustainable management and pro-
tection of natural resources.

7 Interdisciplinary Collaboration and Innovation

Interdisciplinary collaboration, integrating knowledge and methods from disciplines
such as geology, ecology, meteorology, and computer science, drives innovation and
application of information technology in natural resource management. Geology pro-
vides fundamental data and background knowledge, ecology reveals the ecological
value of natural resources, meteorology predicts the impact of climate change on re-
sources, and computer science provides technical support. This interdisciplinary col-
laboration facilitates scientific management and protection of natural resources, of-
fering crucial support for sustainable development.

Firstly, the involvement of geology provides fundamental data and background
knowledge for the innovation of information technology in natural resources. Geolo-
gists contribute important clues regarding the formation and distribution of natural
resources through their studies of the Earth's interior and crustal structures. They em-
ploy modern Earth observation techniques such as seismic exploration and geophysical
surveys to obtain valuable information about mineral resources, energy reserves, and
groundwater resources. Secondly, the participation of ecology reveals the ecological
value and vulnerability of natural resources. Ecologists understand the interactions and
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dependencies between natural resources and the ecological environment through the
study of biodiversity, ecosystem functions, and ecological processes. They can assess
the impacts of human activities on natural resources and provide strategies and methods
for sustainable management and protection. The involvement of meteorology aids in
predicting the impact of climate change on natural resources. Meteorologists utilize
atmospheric science and meteorological data analysis techniques to provide weather
and climate forecasts and simulations. They can assess the effects of climate change on
water resources, agricultural production, and ecosystems, offering climate risk man-
agement and adaptation measures for resource management and protection. Lastly, the
participation of computer science provides technical support for the innovation of
information technology in natural resources. Computer scientists can utilize technolo-
gies such as artificial intelligence, data mining, big data analysis, and cloud computing
to process and analyze large-scale natural resource data, extracting useful information
and patterns. They can develop intelligent resource management systems, geographic
information systems, and decision support systems to achieve dynamic monitoring,
scheduling, and protection of resources.

In conclusion, interdisciplinary collaboration involving geology, ecology, meteor-
ology, and computer science facilitates the innovation and application of information
technology in natural resource management. This collaboration combines knowledge
and methods from multiple disciplines, providing valuable insights, understanding, and
technical support for scientific management and protection of natural resources. By
leveraging the contributions of these disciplines, sustainable development goals can be
achieved, ensuring the efficient utilization and protection of natural resources for future
generations.

8 Conclusion

The innovation of natural resource information technology encompasses key direc-
tions: data collection and monitoring technology, data processing and analysis meth-
ods, intelligent resource management systems, public participation and information
sharing, and cross-disciplinary collaboration. These innovations facilitate efficient data
acquisition and real-time monitoring, reveal resource correlations and trends, promote
dynamic monitoring and efficient resource utilization, enhance public engagement and
transparency, and integrate knowledge and methods from multiple disciplines. Im-
plementing these innovative pathways contributes to sustainable resource management
and conservation, enabling their sustainable utilization and ecological development.
However, challenges such as data privacy and security, technological feasibility, and
application costs need to be addressed. Future research should focus on overcoming
these challenges and exploring the potential of natural resource information technology
in the digital era, thereby contributing to sustainable development and ecological
conservation.



634

Y. Feng

References

10.

11.

12.

13.

. 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.

. 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.

. 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.

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.

. 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.

. Min Wang. (2023). Opportunities and challenges for geological work in China in the new

era. Journal of Groundwater Science and Engineering, 01, 1-3.

. 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.

Chun-lei Liu. (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.

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.

Bergougui Brahim. (2023). Aggregate and disaggregate impact of natural resources on
sustainable development: New evidence from the latest institutional data. Environmental
and Sustainability Indicators, 20

Bajac Jelena. (2023). Juniper berry essential oils as natural resources of biological and
pharmacological high-valuable molecules. Industrial Crops & Products, 204

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. enki. 2305-
7068.2017.02.007.

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.



Research on the Information Technology 635

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
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