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Efficiency—Enhancing Contraction and Efficiency—Enhancing Expansion:

Case Study of the Demarcation of Village Construction Boundaries
GUAN Haijiao', CUI Yu®*
(1. Heilongjiang Branch of China Academy of Social Sciences (Beijing) Urban and Rural Planning and
Design Institute, Harbin 150009, China;
2. School of Geographical Sciences, Harbin Normal University, Harbin 150025, China)

Abstract: Under the background of rural revitalization strategy, scientifically delineating the boundary of
village construction is the key path to prevent the infinite spread of land, promote village industrial
construction and optimize the spatial layout of villages. By summarizing the understanding of village
construction boundaries in various provinces, this study focuses on the relocation of residential areas, the
vacating of idle land, the adjustment of small patches, and the reuse of abandoned mining, a two—dimensional
collaborative demarcation method of village construction boundaries is established. For efficiency—enhancing
contraction, the land types, such as residential land, idle land, agricultural land and broken village land, are
transferred out of the boundary of village construction to realize the compactness of the village spatial
structure; for efficiency —enhancing expansion, the abandoned mining land, agricultural land and other land
types are transferred into the village construction boundary in accordance with the adjustment of
corresponding land types, which provides development space for village industrial construction and has
important reference for the practical demarcation of village construction boundary.

Key words: efficiency —enhancing contraction; efficiency —enhancing expansion; land spatial planning;

village construction boundary
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The Quantitative Research of Delineation and Impact of The
“Three Zones and Three Lines” in Xing County under

A Multi—Source Data and Model

BAI Junlan
(Xingxian Natural Resources Bureau, Lvliang 033600, China)

Abstract: under ecological civilization construction, scientifically delineating the “three zones and three
lines” is the key to coordinate ecological protection and urban development. This study takes Xing County,
Shanxi Province, a typical representative of ecologically fragile areas on the Loess Plateau, as the object. By
integrating multi — source data, such as, remote sensing images, geographic information and statistical
yearbooks, a quantitative analysis system is constructed, which includes the minimum cumulative resistance
model, the cultivated land quality evaluation model and the urban development potential model. The results
show that delineating 1, 115. 57km’ of ecological protection red lines has increased the value of ecosystem
services by 37. 8%, 323. 87km’ of permanent basic farmland has promoted a 25% increase in grain
production capacity, and 20. 57km” of urban development boundaries have guided an 8% increase in the
urbanization rate. The research results provide quantitative methods and empirical references for the
optimization of territorial space in ecologically fragile areas, and have important practical value for promoting
regional sustainable development.

Key words: Xingxian; “three zones and three lines”; multi — source data; quantitative model;

sustainable development
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Analysis of Spatiotemporal Dynamics and Driving Factors of Vegetation

Coverage in the Sanjiang Plain Area based on GEE Platform
SUN Linnan, WENG Tingting, CHANG Xiaoqing, LI Quanfeng "
(School of Public Administration and Law, Northeast Agricultural University, Harbin 150030, China)

Abstract: As the core area of national food security, the dynamic changes in Fractional Vegetation
Coverage (FVC) in the Sanjiang Plain are crucial for the protection of black soil and sustainable agricultural
development. This article integrates MODIS remote sensing images, meteorological, socioeconomic, and land
use data from 2000 to 2020. Based on Google Earth Engine (GEE) platform, FVC data set with long series is
constructed. Combining Theil—Sen trend analysis, land transfer matrix, and XGBoost model, the
spatiotemporal evolution law and driving mechanism of FVC in the Sanjiang Plain are revealed. The results
showed that: (1)From 2000 to 2020, the FVC in the Sanjiang Plain showed a slight upward trend; (2)The
driving factors of rainfall (8. 8393mm/yr) and surface temperature (0. 0441°C/yr) also showed a slight
upward trend . The increase in arable land area in land use types was transformed from forests, grasslands,
water bodies, etc. (3) The analysis of driving factors shows that land use type is the primary factor affecting
FVC changes (52%), followed by precipitation (22%) and temperature (12%), while the role of socio~-
economic factors, such as regional GDP (9%) and population density (5%), is relatively weak. This article
provides data support for coordinating grain production and ecological protection in the Sanjiang Plain, and
suggests prioritizing the control of arable land, strengthening forest and grass restoration, and water conservation.

Key words: Sanjiang Plain; fractional vegetation coverage; GEE; land use; spatial—temporal features
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A Review of Research and Practice on Resource Utilization Technology
of Rural Domestic Sewage in Different Geographical Environment

Areas under Concentrated Residence

ZHU Houran
(Anhui Institute of Geophysical and Geochemical Exploration Technology, Anhui 230022, China)

Abstract: This paper focuses on the resource utilization technologies of rural domestic sewage in
different geographical environment areas under the concentrated residential model. Based on the differences
among geographical environment and sewage discharge characteristics in the southern humid region, the
northern semi —humid cold region and the northwest arid region, it systematically analyzes the regional
adaptability of ecological wetland technology, anaerobic—aerobic combined treatment technology, etc. Studies
show that in the south, efficient purification and resource recovery are achieved through complex wetlands and
anaerobic—aerobic coupling processes. The north has broken through the bottleneck of winter treatment by
relying on low —temperature tolerance technology and intelligent aeration systems. In the northwest, anti—
pollution membrane technology and the water —fertilixy —energy synergy model are adopted to enhance the
efficiency of resource recycling. The research provides technical paths and practical references for the
regional and sustainable governance of rural domestic sewage.

Key words: rural domestic sewage; geographical environment; resource utilization; centralized residence
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Identification of Inefficient Industrial Land and Analysis of Its Spatial
Distribution Characteristics in Shrinking Cities:

Case Study of the Built-up Area in Mudanjiang City
ZHANG Haoping', YT Xiaoxiang', XING Ying’, FU Zhaohua® *
(1. School of Architecture and Design, Harbin Institute of Technology; Key Laboratory of National Territory
Spatial Planning and Ecological Restoration in Cold Regions, Ministry of Natural Resources, Harbin 150001, China;

2. China Academy of Urban Planning and Design Housing and Residential District Research Institute, Beijing 100037, China;
3. Hualan Design & Consulting Group, Nanning 530011, China)

Abstract: As urban areas develop in high —quality, the demand for the redevelopment of existing land
increasingly continues, making the governance of inefficient industrial land a critical issue in implementing
the economical and intensive land use. For China’ s shrinking cities, the adjustment of existing urban space
has lagged behind the population decline, resulting in the accumulation of large areas of inefficient industrial
land, which negatively impacts the high—quality development of urban space. As a typical shrinking region,
Northeast China faces particularly severe issues related to the inefficient use of industrial land, highlighting
the urgent need for precise identification and targeted governance in shrinking cities. Taking the built—up
area in Mudanjiang City, a typical shrinking city, as the research object, this study constructs a four -
dimensional identification system integrating industrial economy, environmental sustainability, spatial form,
and land use efficiency, and applies the CRITIC-TOPSIS method to identify inefficient industrial land and
reveal its spatial agglomeration patterns. The results show that the multi—dimensional identification system,
tailored to the specific characteristics of shrinking cities, accurately identifies 596. 80 hectares of potentially
inefficiently utilized industrial land and 199. 55 hectares of inefficient and extensively utilized industrial land
within the study area. These two categories of land exhibit distinct spatial agglomeration patterns, manifesting
in four typical forms: legacy —type in core areas, disordered —type in peripheral areas, decline —type in
industrial corridors, and cyclical —fluctuation —type in industrial parks. Based on these findings, the study
proposes a governance mechanism of “measurement — diagnosis and zonal policy — making”, advocating
differentiated renewal strategies and classified guidelines according to the spatial agglomeration characteristics
of inefficient industrial land. This approach offers spatial and precise pathways for the redevelopment of such
land, providing both theoretical support and methodological innovation for the identification and governance of
inefficient industrial land in China’ s shrinking cities.

Key words: urban shrinkage; inefficient land; redevelopment; urban renewal; industrial space
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Realization Path of Solar Culture Innovation in Environmental Design
under the Concept of “Three—Chain Coordination”: Case Study of

Rizhao Coastal Park Renovation

WANG Di, DONG Xinyi, MA Hui”
(School of Art and Design, Jilin Jianzhu University, Changchun 130118, China)

Abstract: Amid the global wave of urbanization, the preservation of regional cultural heritage faces two
prominent dilemmas: the intensification of cultural homogenization erodes local distinctiveness and traditional
values, while increasingly rigid functional zoning severs cultural practices from daily life, rendering them
marginal in modern society. An interdisciplinary lens offers a critical opportunity to examine this issue with
Rizhao’s solar culture serving as a case to explore innovative applications in environmental design. By
integrating cultural anthropology with methodologies from ecological engineering and materials science, and
leveraging digital technologies, a tripartite cultural innovation framework—* genetic decoding, modality
integration, and ecological synergy”—has been developed. This approach revitalizes the value of solar cultural
heritage and charts a viable path for human—environment harmony. The study demonstrates that the “triple—
chain coordination” perspective effectively elucidates the interactive mechanisms among culture, technology
and ecology, providing theoretical and practical paradigms for urban cultural regeneration and sustainable
development. It advances cross —disciplinary collaboration to fuse cultural functions with urban resilience
enhancement, offering broad applicability.

Key words: multidisciplinary integration; environmental design innovation; solar culture; digital twin;

ecological collaboration
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Practice and Innovation of Collaborative Planning from Multiple
Perspectives in District Units:
Case Study of the Territorial Spatial Planning for the

Renhe District in Renhe Area
SHI Yilin

(Panzhihua City Real Estate Registration Center, Sichuan Province, Panzhihua 510400, China)

Abstract: This article takes the demonstration area of industry—city integration development in Renhe
District, Sichuan Province as an example to explore the practical path of township —level territorial spatial

13

planning. Based on the resource endowment and locational advantages of the Renhe area, which feature “six

1

forests and three fields, half water and half construction,” and combined with its prominent third - tier
culture, mineral resources, characteristic agriculture, and vanadium —titanium industry foundation, the study
systematically analyzes the core issues facing the area, such as population aging, scattered land use,
insufficient industrial integration, and low service efficiency. Through multi—angle evaluation, it proposes an
overall planning approach of “4353” which is based on four major current conditions, focusing on three major
positions: “industry — city integration demonstration area, suburban urban agriculture leading area, and

1

sunshine health and leisure area.” Six strategies are implemented, namely, laying the foundation,
empowering, strengthening the core, facilitating the people, shaping, and enhancing efficiency, and three major
guarantees are strengthened: organization, policy, and technology. The plan constructs a spatial pattern of
“one axis, three corridors, one core, one center, and four districts,” divides the three—tier town and village
system, promotes industrial quality improvement, facility optimization, style enhancement, and land
consolidation, aiming to provide a reference model for territorial spatial planning in similar areas for urban—

rural integrated development.

Key words: territorial spatial planning; planning zone unit; planning practice
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Spatiotemporal Simulation and Optimization of Carbon Effects of

Regional Land Use Change for Carbon Neutrality
HE Yali
(Anhui Provincial Institute of Surveying and Mapping, Anhui 230001, China)

Abstract: In sight of the insufficient analysis of the spatiotemporal heterogeneity of carbon effects in
areas with significant differences in ecological function zones, this study takes the Chaohu Lake Basin as a
typical case, which integrates multi—source remote sensing data and GIS technology, and constructs a research
framework of “spatiotemporal simulation—effect evaluation—optimization strategy”. Based on the spatiotemporal
simulation of land use from 2001 to 2021 (Kappa>0. 85), the dynamic balance mechanism of 12. 7%
reduction in carbon storage caused by the expansion of construction land and 8. 3% increase in it due to the
restoration of forest land was quantified. Spatial heterogeneity analysis indicates that the carbon emission
intensity in the urban development area (58. 7Mg C/ha) accounts for 67. 5% of the total amount of the
basin, and the net carbon effect is —53. 5Mg C/ha. The carbon sink intensity of the forest conservation area
reached 148. 5Mg C/ha, accounting for 18. 4% of the area but contributing 82. 3% of the total carbon sink of
the basin. Based on this, a multi —scale optimization strategy is proposed: for urban areas, the carbon
absorption intensity is increased to 8. 0Mg C/ha through three—dimensional greening and low—carbon access
standards; the adoption of conservation tillage in agricultural areas has transformed the net carbon effect from
—1.2Mg C/ha to a positive value. The ecological area has increased the carbon density to 165Mg C/ha by
replanting high — carbon — sequestration tree species. The research results provide a scientific paradigm for
optimizing the carbon balance in the “three —life space” at the basin scale and support the precise
implementation of the carbon neutrality goal.

Key words: carbon neutrality; land use change; carbon effect; spatiotemporal simulation; optimization strategy
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Research on the Relationship between Spatial and Temporal Distribution

of PM2.5 and Land Use in Hefei City based on Geographic Detector
FENG Yan', QU Huaying' *, LI Jialong’
(1. Yunnan Land and Resources Vocational College, Department of Land and Spatial Information, Kunming 652501, China

2. Kunming Changshui International Airport Co. , Ltd, Kunming 650000, China)

Abstract: In response to the air pollution problem in Hefei City, this study collected remote sensing data
on PM2.5 concentration from 2000 to 2022. Time series analysis and LISA clustering were used to analyze
the spatiotemporal variation characteristics of PM2. 5 concentration in Hefei City over the past 22 years.
Then, based on geographic detectors, the relationship between PM2. 5 and land use types was explored. The
results showed that: (1)the time series of PM2. 5 concentration in Hefei City from 2000 to 2022 exhibited a
typical inverted “U” shape, reaching its peak in 2013 and gradually decreasing from 2013 to 2022; (2) the
PM2. 5 concentration in Hefei City is mainly composed of high—high and low—low clusters, and there are
differences in their clustering patterns and spatial distribution at different times; (3) Through a geographic
detector, it was found that the proportion of forest land had the strongest single factor effect on changes in
PM2.5 concentration, with a negative correlation between the two. The proportion of bare land had the
weakest explanatory power, while the proportion of forest land and water had the strongest interactive effect on
PM2. 5 concentration.

Key words: PM2. 5; land use; geographic detector; time series analysis method; LISA clustering diagram
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Research on the Practice and Optimization Path of Comprehensive Land

Consolidation: Case Study of Renmin Town in Anda City

WU Yan
(Anda City Land and Space Planning Service Center, Suihua 151400, China)

Abstract: Although the comprehensive land consolidation in Renmin Town, Anda City has achieved
remarkable results, it is faced with numerous challenges: insufficient inter — departmental coordination,
unclear responsibilities, and a lack of communication mechanisms; the consolidation planning is short of
science and adaptability due to dynamic policy adjustments; frequent updates of technical standards, such as,
changes in land use data standards, lead to difficulties in project approval and implementation. In response,
optimization paths are proposed: introducing cutting — edge technologies to enhance the management
capabilities of grassroots technical personnel; strengthening communication with higher—Ilevel authorities to
formulate targeted consolidation policies; reinforcing inter — departmental collaboration to improve
consolidation efficiency; and conducting dynamic evaluation to enhance the professionalism and timeliness of
consolidation. The study shows that the land consolidation work in Renmin Town needs improvement in
optimizing technical management, perfecting policy support, strengthening inter —departmental coordination,
and constructing a dynamic evaluation mechanism. The research results can enrich the theoretical system in
technical management and policy coordination, provide methodological references for similar studies and
meanwhile help promote national or regional strategic goals, such as technological innovation and governance
modernization, so as to enhance the capacity for systematic development.

Key words: comprehensive land consolidation; Renmin Town; practice; optimization path
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Study on the Hydrogeological Characteristics of Cambrian Dolomite
Strata and the Division of Aquifers for the Industrial Park

in Qiandongnan Prefecture
QUAN Honglin

(Geological Party, Non—Ferrous Metals and Nuclear Industry Geological Exploration Bureau of Guizhou,
Kaili 556000, China)

Abstract: The industrial park in Qiandongnan Prefecture is located in a complex geological structure
zone, and the Cambrian dolomite strata are the key layers where groundwater occurs in the region. In this
study, through hydrogeological investigation, geophysical water exploration and well —drilling engineering
practice, the hydrogeological characteristics of the Cambrian Shilongshui Formation and the dolomite of the
Longshanguan Group were systematically analyzed. The research results show that the division of aquifers and
impermeable layers in the area is significantly controlled by rock mass integrity, the development degree of
joints and fractures, and faults. The groundwater is mainly karst fissure water, and the recharge source is
atmospheric precipitation with an average daily infiltration volume of 29565. 70m’. The water inflow of deep
well ZK2# was 1210. 46m’/d, verifying the rationality of the aquifer division. The research provides a
theoretical basis and engineering reference for the development of groundwater resources in similar
karst areas.

Key words: Cambrian dolomite; hydrogeological characteristics; division of aquifers; Karst fissure water
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Geochemistry and Tectonic Significance of the Dadingzishan

Ophiolite in the Wanda Mountains
SUN Gang, YANG Yunbao, SUN Jian ", LIN Dazhi, ZHAO Shimeng, GUO Fenglei

(Heilongjiang First Geological Exploration Institule, Mudanjiang 157011, China)

Abstract: This study presents a comprehensive investigation of the Dadingzishan ophiolitic mélange in the
Wanda Mountains, focusing on its petrology, zircon U—Ph geochronology, and whole —rock geochemistry. The
aim is to constrain its lithological assemblage, formation age, tectonic setting, and emplacement mechanism.
The Dadingzishan ophiolitic mélange is situated within a north — south — trending belt extending from
Dadingzishan to Tuoyaoshan in the eastern Wanda terrane. It occurs as tectonic lenses hosted within the Late
Triassic—Early Jurassic Dalinggiao Formation (mudstone—dominated clastic rocks) and is distributed in a
NNE-trending zone. The ophiolite consists of ultramafic accumulates dominated by peridotite in the east and
mafic accumulates dominated by gabbro in the west. Zircon U-Pb dating yields crystallization ages of 159. 61
+0. 44Ma and 138. 40+0. 72Ma, corresponding to the Late Middle Jurassic to Early Cretaceous. Geochemical
data show low Al and Ca contents and high alkali concentrations in major elements. The rocks exhibit
moderately high total rare earth element (REE) contents ( X REE =17. 65-105. 16ppm), with relatively
consistent concentrations of both LREEs and HREEs. Chondrite — normalized REE patterns exhibit LREE
enrichment and HREE depletion, with (La/Ybh)
LREE-HREE fractionation. Trace elements show enrichment in high field strength elements (Th, Nb, Ta)

, ratios ranging from 2. 32 to 5. 55, indicating significant
and large ion lithophile elements (Pb, Ba), along with relative depletion in Sr. These geochemical signatures
suggest formation in an ocean island setting, characteristic of plume—type ophiolites. It is proposed that with
the subduction of the Pacific Plate beneath the continent, a large—scale accretionary wedge developed along
the eastern margin of the Jiamusi Block.

Key words: Ophiolite; rock geochemistry; Zircon U=Pb geochronology; Plume—Type Ophiolite; tectonic

Setting; Wandashan Terrane
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Application of Induced Polarization Method and Controlled Source Audio

Magnetotelluric Method in Metal Mineral Exploration
LI Dan, ZHANG Zhe ", TIAN Chao, SHAN Xianlei, KANG Quanquan, HU Jianhua

(Langfang natural resources comprehensive survey center, China Geological Survey, Langfang 065000, China)

Abstract: Induced polarization method and controlled source audio magnetotelluric method are effective
technical means of mineral resources exploration. This paper studies the comprehensive application of
induced polarization method and controlled source audio magnetotelluric method in metal mineral exploration
from the perspective of improving the accuracy and efficiency of metal mineral exploration. The principles and
advantages of induced polarization method and controlled source audio magnetotelluric method are analyzed.
Taking the exploration of a lead—zinc mine as an example, the comprehensive application strategy of induced
polarization method and controlled source audio magnetotelluric method is discussed. The results show that
the two methods can achieve complementary advantages in practical application, and can effectively explore
deep hidden ore bodies, with higher efficiency and lower cost.

Key words: induced polarization method; controlled source audio magnetotelluric method; mineral exploration
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On the Controlling Theory of Source—-Application of Basalt Fibers

NIU Boran', YAO Yu™?, HAO Xiaoqging™’, LI Yuhang™’, HU Weiqiang™’, XIN Yiguo™*"
(1. Heilongjiang Volcanie Rock Technology Co. , Ltd, Harbin 150001, China;
2. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;
3. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin,

Ministry of Natural Resources Harbin 150086, China)

Abstract: Basalt fibers, as emerging high — performance materials, have been widely applied in
construction, aerospace, and other fields. However, treat basalt is generally considered as homogeneous
industrial raw materials for the current industrial practices, ignoring the geological diversity formed by
different tectonic environments, which results in unscientific material selection. This paper establishes a
“source—application” analytical framework connecting geological genesis with engineering applications. The
core thesis is that the petrogenetic tectonic environment (source) primarily controls the performance
characteristics and application scenarios (application) of fiber materials through geochemical fingerprints. A
geochemical classification system, including iMORB, OIB, CFB, IAB, is established based on tectonic
environments, which demonstrates how to achieve precise material matching through the *demand -
performance—geochemistry—site selection” logic chain in different application scenarios. The study shows that
the civil engineering requires low—alkali MORB—type basalt for durability, aerospace applications need high—
silica—aluminum, low—alkali CFB-type basalt for extreme performance, while agricultural restoration requires
high — magnesium — calcium OIB - type basalt for enhanced weathering rates. This theoretical framework
provides a new scientific pathway for precise exploration, scientific evaluation, and high—value utilization of
basalt resources.

Key words: basalt fiber; geochemistry; source—applicant theory; application fields
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Extraction Methods of Remote Sensing Water Body based

on Multi-Index Fusion
LI Zhuang"**, ZHANG Xuanpu"?, ZHANG Qi"?, JIANG Nan"?, GAO Ruoheng"?, YUE Pai"?
(1. Harbin Natural Resources Comprehensive Survey Center, China Geological Survey, Harbin 150000, China;
2. Harbin Black Soil Earth Critical Zone Field Scientific Observation and Research Station,

Ministry of Natural Resources, Harbin 150000, China)

Abstract: Water body extraction, as a key application of remote sensing technology in water resource
management, environmental monitoring, and disaster early warning, significantly relies on method selection to
determine its practical effectiveness. This study conducted a comparative analysis of four typical methods: the
Normalized Difference Water Index (NDWI), Modified Normalized Difference Water Index (MNDWI), Land
Surface Water Index (LSWI), and Automated Water Extraction Index (AWEI). Based on Landsat 8 satellite
imagery data, the typical geomorphic regions were selected as experimental areas after pre — processing
involving radiometric and atmospheric corrections. A combination of quantitative accuracy assessment and
visual interpretation was employed to systematically examine the applicability of these indices across diverse
surface environments. Results indicated from confusion matrix analysis revealed that the NDWI method
achieved an overall accuracy of 94.52% and a Kappa coefficient of 0.87 in open water exiraction,
demonstrating superior comprehensive performance and suitability for large—scale rapid water identification.
MNDWTI exhibited stronger anti — interference capabilities in scenarios with mixed spectral noise. LSWI
effectively distinguished vegetation from water in densely vegetated areas with lower omission rates. AWEI
significantly improved extraction completeness in urban built—up areas and mountainous shadow regions.
Through comparative analysis of the four methods, NDWI was identified as the most suitable water extraction
approach for the study area.

Key words: water body extraction; NDWI; MNDWI; LSWI; AWEI; spectral index
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