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Application research of environmental monitoring technology in environmental
protection engineering

Li Peinan, Men Wenli, Xi Xiaodong
Inner Mongolia Third Geological Mineral Exploration and Development Co., LTD., Hohhot, Inner Mongolia 010000

Abstract : Environmental monitoring technology is a crucial part of environmental science. It employs
scientific methods and means to conduct regular or irregular monitoring of environmental elements,
comprehensively and systematically collecting environmental quality data and information across
various aspects such as the atmosphere, water bodies, soil, noise, vibration, and ecological
environments. Leveraging sophisticated equipment and scientific methods, it obtains real-time or
periodic data on environmental conditions, providing solid support for environmental protection. In
the fields of environmental protection, pollution control, and sustainable development, environmental

monitoring technology serves as a "guardian," "scout," and "think tank," respectively. By monitoring
environmental quality, tracking pollutants, and assessing the impacts of human activities, it offers
scientific evidence and guidance for policy formulation, pollution control, and sustainable development
strategies.

Keywords : environmental monitoring technology; environmental protection; atmospheric pollution;

water quality monitoring; soil pollution
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Construction of a Big Data-Driven Dynamic Monitoring and Risk Early
Warning System for Farmland Protection

Diao Yunhao'?, Sun Yue'?
1. Harbin Natural Resources Survey, China Geological Survey, Harbin, Heilongjiang 150086

2.0bservation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources, Harbin,
Heilongjiang 150086

Abstract : To achieve the trinity protection goal of "quantity—quality—ecology" for farmland and address issues
such as untimely dynamic supervision of farmland utilization and imprecise risk early warning, this
paper constructs a big data—driven dynamic monitoring and risk early warning system for farmland
protection. The system adopts a four—tier progressive architecture of "data—technology—application—
guarantee" and operates on the mechanism of "data—driven—intelligent analysis—precise early
warning—closed-loop disposal". By integrating multi-source heterogeneous data from remote sensing,
geography, field monitoring, and multi-departmental operations, a high—quality data resource pool is
constructed through preprocessing, standardization, and hierarchical fusion governance. Subsequently,
three—dimensional dynamic monitoring models for farmland quantity changes, quality evolution, and
ecological conditions are established to achieve precise perception of the full dimensions of farmland
utilization. On this basis, four core risk factors are identified, and a three—tier early warning indicator
system of "objective layer—criterion layer—indicator layer" is constructed. Combined with multi—
model collaborative computation and a hierarchical classification early warning mechanism, a full-
process closed-loop risk prevention and control system is formed. This system breaks down inter—
departmental data barriers, enhances the timeliness of farmland protection monitoring and the precision
of early warning, and provides robust data support and technical guarantees for formulating farmland
protection policies, precise management and control, and scientific decision—making.

Keywords : farmland protection; dynamic monitoring; risk early warning; big data
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Disease of five-angled maple in urban roads — investigation of irradiance,
temperature and bark burn

Zhang Zhen, Xia Haotong’
LLuohe Experimental Middle School, Luohe, Henan 462000

Abstract : To investigate the causes of bark lesions in five—angled maples along the western side of urban roads,
this study analyzed 783 trees on Lingyunshan Road in Luohe City using field surveys, simultaneous
monitoring of trunk irradiance—temperature profiles, and controlled experiments. Results showed:
an overall disease prevalence of 62.6%, with 98.2% of lesions concentrated on the western trunk
side. The western side exhibited significantly higher disease rates (82.0%) compared to the eastern
side (55.6%, P<0.01), showing a strong positive correlation with western exposure duration (r=0.98,
P<0.01). Western areas recorded higher peak irradiance (674.3 W/m?), cumulative irradiation (11.10
MJ/m?), and maximum bark temperature (59.7°C) than southern areas. The 16:00-17:00 period
demonstrated the most sensitive irradiance—temperature response (coefficient 13.55°C/100 W/m?). The
study identified "intense western sunlight + transplant stress + thin bark structure" as core mechanisms
causing bark thermal damage and fungal infection, with asphalt pavement reflection exacerbating bark
scorching. This research fills a critical gap in trunk—side thermal damage studies, providing quantitative
references for urban street tree protection.

Keywords : street trees; five-angled maple; thermal burn damage; western exposure; temperature
monitoring; irradiance monitoring; protective technology
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Research on the Evaluation of Water Resources Carrying Capacity and
Sustainable Development Strategies in the Qingshui River Basin

of Wutai, Shanxi
Wang Xu ", Lv Guobin"?, Zhao Guogiang'?, Gao Xiaolong™?, Xu Zhe'?, Cui Shengyan'?, Liu Feixiang'?, Liu Changji"?
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Abstract : To address the challenges of multi-sectoral water use conflicts among "ecology-tourism-agriculture"
and the uneven spatial-temporal distribution of water resources in the Qingshui River Basin of
Woutai, Shanxi, and to support sustainable development in the basin, this paper conducts a study on
the evaluation of water resources carrying capacity and corresponding strategies. Based on the
theory of sustainable development, a three—tier evaluation system comprising 14 indicators across
four dimensions—supply, demand, efficiency, and ecology—was constructed. Utilizing the Analytic
Hierarchy Process (AHP)-Entropy Weight Combined Weighting Method and the Fuzzy Comprehensive
Evaluation Model, an empirical analysis of the water resources carrying capacity in the basin from
2018 to 2022 was conducted. Over the past five years, the water resources carrying capacity in the
basin has been at a moderate level (with a comprehensive membership degree ranging from 0.38 to
0.45), indicating a fragile balance between supply and demand. The core constraining factors include
insufficient total water resources, spatial-temporal mismatches in supply and demand, low water use
efficiency, inadequate ecological water supply guarantees, and seasonal water use pressures from
tourism. Considering the basin's positioning as a "mountain ecological basin + tourism economic core
area," a sustainable development strategy system was constructed from four dimensions: optimizing
water resource supply allocation, strengthening water—saving and intensive utilization, protecting the
water ecological environment, and innovating management mechanisms. This provides water resource
support for ecological protection in Wutai Mountain and high—quality socio—economic development in
Woutai County.

Keywords : Qingshui River Basin; water resources carrying capacity; fuzzy comprehensive evaluation;
combined weighting method
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Abstract : The national level field verification of changes in land and resources is of great significance in ensuring
the accuracy of data. The purpose is to verify the reported data on site, including core information
such as land types, boundaries, and areas. The verification process includes preliminary preparation,
on-site verification, and later data organization and analysis. The quality control methods include
personnel training and management, verification of equipment and technical support, and data quality
inspection mechanisms. Error analysis focuses on systematic and random errors, such as instrument
errors, environmental errors, human operation errors, and sample representativeness errors, and
provides corresponding countermeasures. Through these means, the quality of verification can
be improved, reliable data can be provided for national planning, and related systems need to be
continuously optimized to meet development needs.
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Abstract :

Traditional methods have limitations in COD determination experiments for environmental monitoring

in the physical and chemical direction, and there are also pain points in laboratory quality control.

This article proposes improvement measures from the aspects of green digestion system and device

automation, which have been verified to be effective through comparative analysis of precision and

accuracy. The application case of actual water sample detection shows that the improved method is

efficient and accurate. In addition, it also involves SOP preparation, management system optimization,

etc. Finally, it is recommended to explore intelligent transformation.

Keywords :

COD determination experiment; environmental monitoring; experimental improvement
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Digital Empowerment for Precision Control Technology Applications in
Construction Dust and Noise Pollution
Wei Bin
Shenhua Xinjie Energy Co., Ltd., Ordos, Inner Mongolia 017200

Abstract : The acceleration of urbanization in China has led to a surge in infrastructure projects, and the dust
and noise pollution generated during construction have become prominent issues affecting urban
environmental quality and residents' quality of life. Traditional extensive and passive response
management models are difficult to meet the high—standard requirements of ecological civilization
construction in the new era. This paper aims to explore the empowerment of digital technology to
build a pollution prevention and control system that integrates real-time monitoring, data analysis,
intelligent early warning, and precise control. It systematically analyzes the application paths of core
technologies such as the Internet of Things and big data, verifies their effectiveness and forward-
looking nature through case studies, and provides support for green construction and the development
of 'smart environmental protection' cities.

Keywords : digitalization; infrastructure construction; dust pollution; noise pollution; precision
prevention and control
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Management Innovation for the Green Transformation of Inner Mongolia’s
Cultural and Tourism Industry Driven by Ecological Constraints and the "Dual
Carbon” Goals

Huang Xiaochen
Ocean University of China, Qingdao, Shandong 266000

As an ecological security barrier in northern China and a region rich in cultural and tourism resources,

Inner Mongolia has long faced a triple contradiction in the development of its cultural and tourism

Driven by

increasingly stringent ecological constraints and the goals of "carbon peaking and carbon neutrality,"

Inner Mongolia's cultural and tourism industry has revealed prominent issues such as insufficient digital

empowerment, an imbalance between ecological and industrial synergy, and inadequate cross—

border collaboration mechanisms, making green transformation an urgent necessity. Based on the

theory of industrial chain synergy and considering the actual development of Inner Mongolia's cultural

and tourism industry, this paper constructs a management innovation system from three dimensions:

ecological governance, digital empowerment, and cross—border collaboration. It proposes specific

pathways such as dynamic carrying capacity control, integration of digital cultural resources in

northern China, and Sino—Mongolian—Russian cross—border ecological collaboration, supported by

policy, technological, and talent safeguards. The aim is to provide theoretical support and practical

guidance for Inner Mongolia's cultural and tourism industry to achieve the synergistic goals of

low—carbon development — economic growth," while also offering a reference

Abstract :
industry: "ecological protection — industrial growth — low-carbon transformation."
"ecological security —
for the green transformation of the cultural and tourism industry in border and ethnic regions.
Keywords :

Inner Mongolia; industrial chain synergy
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Abstract : How to achieve harmless treatment and resource utilization of legume processing wastes is a critical
issue concerning the healthy development of the industry. Using legume processing wastes as the
primary raw material, the production of organic water-soluble fertilizers, solid organic fertilizers,
and polyglutamic acid enables their application as fertilizers. Focusing on the nutritional properties
of soybean meal, removing antinutritional factors through enzymatic hydrolysis and microbial
fermentation allows for its use as animal feed. Additionally, high—value components such as dietary
fiber, saponins, and flavonoids can be prepared and extracted using technologies like microwave
puffing and supercritical extraction, while soybean residue can be utilized to produce pet products
like cat litter. These approaches facilitate the high—value utilization of legume processing wastes and
promote the sustainable development of the legume processing industry.

Keywords : legume processing wastes; agriculture; resource utilization
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Research on the Environmental Impact and Comprehensive Management
Strategies of Nightscape Lighting Project Construction in Urban Parks — A
Case Study of the Nightscape Lighting in Wanshui River Park, Anshan City
Li Xiaolin, Qi Silong
School of Architecture and Art Design, University of Science and Technology Liaoning, Anshan, Liaoning 114051
Abstract : Nightscape lighting projects, as an important measure to enhance the urban image, have an ecological
environmental impact during their construction phase that cannot be overlooked. Taking the nightscape
lighting project in Wanshui River Park, Anshan City as a case study, this paper systematically analyzes
the compound impacts of project construction on the regional ecological, light, acoustic environments,
and air quality. In response to the impacts caused by nightscape lighting construction, targeted
solutions are proposed from multiple dimensions, aiming to provide references for the sustainable
construction of nightscape lighting projects in this park and similar environments.
Keywords : nightscape lighting; project construction; environmental impact; ecological protection
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Study on the Synergistic Mechanism of Ecological Restoration and Karez
Protection in Turpan

Zhou Jiancheng
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Abstract : The Turpan region of Xinjiang faces the dual challenges of ecological restoration and the preservation
of the Karez cultural heritage. A social capital participation pathway model is proposed across four
dimensions: "policy incentives — financial support — industry integration — full-process supervision,"
positioning Karez protection as a rigid constraint throughout the design, construction, and management
processes of projects involving social capital. Specific recommendations are also made for
establishing an integrated governance framework of "government supervision, professional guidance,
and public oversight." The study systematically analyzes the complex ecological governance needs
of the Turpan region and the limitations of existing financial investment, aiming to explore a new
governance approach that simultaneously advances ecological, economic, and cultural benefits for
Turpan and the broader arid regions, providing a replicable practical model for modernizing ecological
governance systems.

Keywords : social capital; ecological restoration; karez protection; collaborative mechanism; industry
integration
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Research on the Path of Territorial Spatial Planning Control Based on
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Abstract : As an important system for maintaining ecological security and improving the quality of territorial
space utilization, ecological red lines impose rigid constraints on development intensity, spatial layout,
and resource allocation. This article focuses on their role in reducing the scale of construction land,
clarifying development boundaries, optimizing spatial patterns, and standardizing approval procedures.
By integrating measures such as the demarcation of territorial space use boundaries, hierarchical
control of ecological red lines, review of construction land site selection, and regulation of land use
structure ratios, a control path oriented by ecological priority is formed, aiming to provide effective
support for the refined management of territorial resources and the coordinated development of the
economy and environment.

Keywords : ecological red lines; territorial resources; construction land scale; ecological functions
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Research on Optimization of Sludge Incineration Process and
Pollutant Control
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Raschka Guangzhou Engineering & Technology Co., Ltd, Guangzhou, Guangdong 510000

Abstract :

Sludge incineration, as a core technology for the efficient reduction and harmless treatment of sludge,

occupies a crucial position in urban solid waste disposal. This article takes the sludge incineration

project of an integrated waste treatment facility as the research object and systematically analyzes

the core processes and technical parameters of the sludge incineration process based on the

RASCHKA fluidized bed incineration technology. It explores the challenges currently faced by sludge

incineration, such as load adaptation, corrosion protection, and synergistic removal of pollutants, and

proposes targeted solutions to provide technical references for the efficient and stable operation of the

sludge incineration process and environmental compliance, thereby contributing to the achievement of

the goals of low environmental impact and high resource utilization in sludge treatment.

Keywords :

sludge incineration process; optimization; pollutant control
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Abstract :

This article focuses on the collaborative control of multiple pollutants in waste incineration flue gas,

analyzes typical pollutant emission characteristics and the evolution of environmental protection

standards in China, introduces control technologies such as activated carbon adsorption and

integrated innovation practices, elaborates on management strategies based on big data and full life

cycle supervision, explores challenges and responses such as multi—-objective optimization conflicts,

and emphasizes its key significance and application prospects for environmental compliance.
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Abstract :

This article focuses on the wastewater treatment process of ecological environment engineering,

introducing physical, chemical, biological and other treatment processes. It elaborates on the key

points of technical management and risk prevention and control strategies from the aspects of

technical management operation mechanism, risk element identification, and risk assessment model

construction. It emphasizes the importance of professional skills training and management team

building, and points out the development direction of intelligent management platforms and artificial

intelligence applications.
Keywords :
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Abstract :

Significant progress has been made in the research and application of scattered industrial wastewater

treatment technologies. Through the exploration of processes such as coagulation sedimentation, anaerobic

treatment, biological contact oxidation, sedimentation filtration, membrane separation, MBR membrane

bioreactors, and advanced oxidation, combined with engineering case studies and economic benefit

evaluations in Dongguan, the effectiveness and cost-efficiency of various treatment technologies are

demonstrated. These studies provide technical support for addressing wastewater treatment challenges

faced by small and medium-sized enterprises, promoting the coordination of environmental protection and

economic development.

Keywords :

scattered industrial wastewater; treatment technology; engineering application
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Practical Exploration of Construction, Operation and Management of
Domestic Waste Landfills and Transfer Stations in the Field of Ecological
Environment Engineering

Mai Shoulian
Zhongshan, Guangdong 528467

Abstract :

This article focuses on landfill sites and transfer stations for household waste, covering multiple

aspects such as site selection, process design, and operation management. Site selection should

comprehensively consider geological, hydrological, and socio—economic factors; Research on

layered landfill and anti-seepage structure in landfill technology; Operations management involves

job management, leachate treatment, etc. The transfer station explores functional layout, equipment

configuration, etc. In addition, intelligent operation and low—carbon operation of solid waste facilities

were also mentioned, and the development direction of the integration of artificial intelligence and

circular economy was discussed.
Keywords :
maintenance

landfill site for household waste; household waste transfer station; smart operation and
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Abstract :

The operation and maintenance of urban drainage and water environment governance need to be

coordinated. The current shortcomings in the operation and maintenance management of drainage

pipelines have led to the failure of treatment projects. A coupling model for evaluating the health of

pipeline networks and managing facility operation should be established, integrating multi-source

monitoring data, building a digital twin system, upgrading intelligent operation and maintenance,

establishing a dynamic operation and maintenance decision—-making system, collaborating on sponge

facility design, integrating ecological governance technology, developing closed—loop management

standards, establishing a multi departmental coordination mechanism, breaking through sensing

technology, and promoting digital transformation.
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