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Analysis of Groundwater Dynamic Changes and Climate Response
Mechanisms in the Songnen Plain (Heilongjiang Section)
Xu Lei'?, Zhao Jian"?, Na Shuaiboning’?, Wang Yang"*'
1.Harbin Natural Resources Comprehensive Survey Center of China Geological Survey, Harbin, Heilongjiang 150086

2.Harbin Black Soil Earth Critical Zone Field Scientific Observation and Research Station of the Ministry of Natural
Resources, Harbin, Heilongjiang 150086

Abstract : The Songnen Plain (Heilongjiang section), as an important agricultural and ecological region in China,
experiences complex groundwater dynamic changes driven by both climate and human activities. The
groundwater level exhibits seasonal fluctuations, decreasing in spring and increasing in summer, and
shows a continuous downward trend inter—annually. Significant water level declines are observed
in regions such as the northwest fan-shaped area. Groundwater recharge is primarily through
precipitation infiltration and river lateral seepage, while discharge is dominated by evaporation and
artificial extraction. However, quantitative analysis of recharge and discharge mechanisms and
research on differences in geomorphic units are inadequate. Groundwater quality is influenced by
agricultural and industrial activities, with noticeable spatiotemporal variations in routine indicators.
Potential pollution issues may exist, such as nitrate and heavy metal contamination. Among climatic
factors, seasonal and inter—annual variations in precipitation affect recharge volume, evaporation
alters water quality through a concentration effect, and temperature fluctuations accelerate
evaporation and influence the hydrologic cycle. The interaction of these three factors exacerbates the
uneven spatiotemporal distribution of groundwater. Human activities, such as agricultural irrigation,
urban extraction, and land use changes, further interfere with the groundwater system, leading to the
formation of funnels and increased pollution. Long—term monitoring, quantitative analysis, and multi—
factor correlation studies are needed to support sustainable water resources management in the future.

Keywords : Songnen Plain (Heilongjiang section); dynamic change of groundwater; climate response mechanism
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Study on Evaluation of Fault Activity in Geological Investigation of Water
Conservancy Projects

Li Zefa
Xinjiang Water Conservancy and Hydropower Survey and Design Institute Co., LTD. Urumai, Xinjiang 830000

Abstract : This paper focuses on the evaluation of fault activity in geological surveys for water conservancy
hub projects. It begins by explaining the objectives and main tasks of engineering geological surveys,
then analyzes how fault activity affects the stability of projects and secondary earthquake hazards.
The paper further describes various evaluation methods, including geological and geomorphological
analysis, geophysical exploration, dating, geodetic surveying, and monitoring. The study shows that
integrating multiple methods can effectively assess fault activity. This finding provides a scientific
basis for the planning, construction, and operation of water conservancy hub projects, ensuring their
safe and stable operation. It also offers new ideas and methods for geological surveys in the water
conservancy industry.

Keywords : water conservancy project; geological survey; fault activity; evaluation method
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Coordination Promotion Strategy
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Abstract : This paper discusses the synergistic promotion strategy of water resources protection and ecological
civilization construction. The paper first analyzes the importance of water resources protection and the
construction of ecological civilization, such as water shortage, water pollution, water ecological damage
and weak awareness of water saving. Subsequently, it puts forward collaborative strategies such as
building a scientific water resources management system, strengthening water ecological environment
protection, promoting the construction of water—saving society, strengthening scientific and technological
innovation and talent training, and promoting international cooperation and exchanges. Finally, the effect of
the implementation of the strategy is discussed, including the relief of water shortage, the improvement of
water ecological environment, the improvement of water—saving awareness, and the improvement of the
level of water resources protection and ecological civilization construction.
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Abstract :

This paper discusses the safety risks associated with cofferdam construction under complex

hydrological conditions, including the dynamic changes in hydrological parameters and the

amplification of multi-source risk factors. It introduces methods for risk prevention and control, such

as the construction of a three—dimensional risk monitoring matrix and the FTA-BN combined model.

Additionally, it covers various technical approaches, including Monte Carlo simulation and DBN

models, to establish a comprehensive prevention and control system and propose a closed-loop

management mechanism
Keywords :

cofferdam construction; hydrological conditions; safety risk prevention and control
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Abstract :

This paper discusses the flood control and drought resistance functions of reservoirs, including flood

interception, runoff regulation, and drought protection, along with the benefits they bring. It analyzes

the theory of coordinated flood control and drought resistance, highlighting issues such as decision—

making delays in operational scheduling mechanisms and technical limitations in facilities and

equipment. The paper introduces various strategies and applications, such as dynamic scheduling

models and joint regulation plans, emphasizing their importance and innovation in flood control and

drought resistance. It also addresses the differences between the southern and northern regions and

outlines future research directions.
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Abstract :

This paper expounds the multi-faceted applications of water supply and drainage engineering in water

conservancy construction, including the key points of system design in different scenarios, technical

management and quality control during the construction process, risk factor analysis and prevention

and control. It also introduces the applications of related technologies such as the Internet of Things

and CCTV detection, and points out the research limitations and future development directions at the

same time.
Keywords :
and control
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Abstract : This paper focuses on the cost prediction of water conservancy projects, explaining the value of full-
process cost management. It introduces the principles of constructing Al technology systems and the
application of various models, including hybrid and analytical models. The paper also covers methods
such as data fusion and rule engines, emphasizing the importance and limitations of Al applications. It
proposes directions for further research.
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Numerical Simulation of Seepage Stability and Innovation of Anti-seepage
Reinforcement Technology in Flood Storage and Detention Area Embankment Project
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Tianjin Water Planning, Survey and Design Co., Ltd., Tianjin 300000

Abstract : This paper focuses on the seepage stability and anti-seepage reinforcement of embankment projects
in flood storage and detention areas, and systematically studies the numerical simulation methods
of seepage stability and the innovation of anti-seepage reinforcement technology. Aiming at the
limitations of existing anti-seepage technology, the innovative ideas of "composite anti-seepage,
dynamic regulation, and intelligent adaptation" are proposed, and composite schemes such as "deep
mixing pile anti-seepage wall + high—pressure jet grouting lap joint" are designed. After numerical
simulation verification, the indicators such as the infiltration line, seepage flow, and pore water pressure
of the reinforced embankment are significantly improved, and the safety factor of anti—sliding stability
is increased. This effectively solves the problem of seepage risk and provides technical support for the
safety of embankment projects in flood storage and detention areas.

Keywords : flood storage and detention area embankment; seepage stability; numerical simulation;
anti-seepage reinforcement
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Innovative Development Strategies for Modern Hydraulic Engineering
Planning and Design
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Abstract : This article focuses on the innovative development path of modern hydraulic engineering planning
and design. Looking back at its history, it has undergone a transformation from traditional models to
modern forms. In the past, the limitations of traditional models in economics, environmental protection,
and technology have made it difficult to keep up with the pace of human society's development.
Nowadays, innovative strategies explored by people cover the application of new technologies and
conceptual innovations. However, on the way forward, challenges such as funding shortages, talent
scarcity, and poor technical integration are like obstacles testing the industry's determination to
move forward. To promote sustainable development in the industry, people have proposed targeted
countermeasures in funding support, talent cultivation, and technological breakthroughs, enabling
hydraulic engineering to better serve human society now and in the future.

Keywords : modern hydraulic engineering; planning and design; innovative development strategies;
ecological hydraulics
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Study on Distribution Characteristics and Sustainable Development Model of
Groundwater Resources in Heilongjiang Province
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1.Harbin Natural Resources Comprehensive Survey Center, China Geological Survey, Harbin, Heilongjiang 150086
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Abstract : The distribution of groundwater resources in Heilongjiang Province is significantly affected by
topography, geological structure, and climate. It presents a spatial pattern of "enrichment in plains and
dispersion in mountainous areas". The temporal distribution has significant seasonal and interannual
fluctuations, and the water quality exhibits zonality characteristics from mountainous areas to plains.
Based on the principles of "ecological priority, scientific planning, and collaborative management",
this study proposes differentiated development models for plain agricultural areas ("water—saving
and efficiency improvement + ecological restoration"), mountainous ecological areas ("protection
and restriction + moderate utilization"), and urban industrial concentrated areas ("recycling + pollution
prevention and control"). Management countermeasures are proposed from three aspects: institutional,
technological, and public participation, providing a scientific basis for the sustainable utilization of
regional water resources.

Keywords : Heilongjiang Province; groundwater resources; distribution characteristics; sustainable
development
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Evaluation Method of Ecological Stability of High Slope of Water Conservancy
and Hydropower Combined with Vegetation Coverage Index

Liu Weinan
Qian 'an Water Conservancy Bureau, Hebei Province, Qian 'an, Hebei 064400

Abstract : With the construction of water conservancy and hydropower projects, the ecological stability of slopes
has gradually become an important topic. The ecological stability of high slope area directly affects
the long—term operation and safety of water conservancy and hydropower projects. Vegetation
coverage index (VCI), as an important index for evaluating vegetation health, is of great significance
for evaluating the ecological stability of high slopes. By analyzing the relationship between different
vegetation coverage and slope stability, this method can evaluate the ecological risk and stability
change of slope more accurately. The change of VCI value not only reflects the growth of vegetation,
but also indirectly reveals the change of soil and water conservation ability and slope erosion
resistance. The evaluation method of vegetation coverage index is not only helpful to improve the
efficiency of ecological environment management of high slopes, but also provides a scientific basis
for ecological security monitoring of water conservancy and hydropower projects in the future.

Keywords : vegetation coverage index; water conservancy and hydropower; high slope; ecological stability;
soil and water conservation
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Exploration of Curtain Grouting Construction Technology in Water
Conservancy and Hydropower Engineering Construction
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Friendship Reservoir Affairs Center, Zhangjiakou, Hebei 075000

Abstract :

The construction of water conservancy and hydropower projects has played a very important role

in China's economic development. However, in the actual construction process, due to the complex

geological conditions and unreasonable construction techniques, the overall quality of water

conservancy and hydropower projects has shown a downward trend. In the actual construction

process, various reasons may lead to problems with curtain grouting technology, so in—depth research

is needed. The article analyzes the curtain grouting technology and explores the problems and

solutions of curtain grouting technology in the construction of water conservancy and hydropower

projects. | hope to provide assistance to relevant workers.

Keywords :

water conservancy and hydropower; construction; curtain grouting
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Abstract :

This article elaborates on the safety and technical management issues of water conservancy

engineering, including unscientific safety risk assessment and the progress and limitations of technical

management. Emphasize the coupling relationship between the two under the methodology of systems

engineering, introduce innovations such as data sharing based on blockchain, and also mention the

application and effect analysis of collaborative optimization models, pointing out their theoretical and

practical value and research directions.
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The purpose of this paper is to analyze the fault maintenance and handling technology of the

electromagnetic primary equipment in hydropower stations. During the research period, combined with

literature reading and the sorting out of the maintenance materials of hydropower stations by power

companies, based on the introduction of the primary electrical equipment of hydropower stations, the

research on fault maintenance technologies and handling schemes was carried out for three types of

and transformers. It is hoped that this article can provide

technical reference and significance for China's power enterprises, ensuring that the maintenance

department, on the basis of accurately mastering various technologies, can effectively maintain the

electrical equipment of hydropower stations and guarantee that the equipment remains in a highly safe
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Maintenance and Handling Technology for Faults of Primary Electrical
Equipment in Hydropower Stations
Huang Jiayun, Du Xing
China Power Construction Electric Power Maintenance Engineering Co., LTD. Leshan, Sichuan 614000
Abstract :
equipment: cables, switches and protection,
and stable operating state for a long time.
Keywords : electrical primary equipment; fault repair; cable failure; transformer failure
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Abstract :

This paper introduces the temperature control and crack prevention technology for large—volume

concrete in water conservancy and hydropower projects, including the impact of factors such as

cement hydration heat on the temperature field, current construction standards, and the technical

challenges in temperature control. It discusses new technologies, such as finite element modeling and

distributed optical fiber temperature measurement, along with methods like mix design optimization and

temperature gradient control, emphasizing full-cycle management and future development directions.
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hydropower engineering

large volume concrete; temperature control and crack prevention; water conservancy and
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Abstract :

This paper introduces the digital twin technology for constructing underground cavern clusters in water

conservancy and hydropower projects, including five—dimensional models and their advantages. It

discusses modeling methods, multi—source heterogeneous data fusion strategies, and a dual-loop

simulation framework for construction. The paper also covers issues such as progress deviation

identification, comprehensive evaluation functions, and decision support engines. Through case studies,

it highlights the advantages of this technology over traditional methods, explores the feasibility of cost

models and their application, and summarizes the innovative outcomes and future research directions.
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Abstract :

This article highlights the importance of technical management in water conservancy and hydropower

construction, covering aspects such as organizational structure and the application of standards and

norms. It identifies existing issues in management, such as an incomplete mechanism. The article also

introduces the establishment of a management system, including the optimization of organizational

structures and the implementation of digital systems. Additionally, it discusses engineering technologies

like cofferdams and foundation treatment, as well as talent development and incentive mechanisms,

emphasizing the importance of continuous innovation to enhance project quality.
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Cause Analysis of Refusal Fault of High-Voltage Switchgear Circuit Breaker
and Experimental Verification of Secondary Protection Linkage
Ren Zhipeng

Hongsipu Water Lifting Management Office, Ningxia Hui Autonomous Region, Zhongning, Ningxia 755100

Abstract :

This article focuses on the refusal fault of high—voltage switchgear circuit breakers, aiming to analyze

its causes and verify them through secondary protection linkage experiments. The experimental

platform consists of a simulated fault occurrence system, a secondary protection and control unit,

a primary equipment simulation module, and a data monitoring center. It adopts a multi-dimensional

working condition simulation scheme, covering basic functions, limit performance, and special working

condition tests. Data is collected through a multi-parameter, high—precision monitoring system. The

research has identified key weak links such as mechanical jamming and power fluctuations, providing

data support for the prevention and system optimization of high—voltage switchgear circuit breaker

refusal faults.
Keywords :

high-voltage switchgear; circuit breaker; refusal fault; cause analysis
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Abstract :

This article reviews the development of construction technology in water conservancy and hydropower

projects, from ancient times to the present, highlighting the core technological advancements and

challenges faced, such as complex geological conditions and ecological protection. It discusses the

innovative application of green high—performance materials and intelligent technologies like BIM+GIS.

The article also presents multiple practical cases and benefit assessments, emphasizing the importance

of innovation and practice in the industry's development.
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