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Urban Vulnerability Assessment and Dynamic Evolution

——Case of Heilongjiang Province
YUAN Jingyuan, LU Ming "
(School of Architecture and Design, Harbin Institute of Technology,

Key Laboratory of Cold Land Region Spatial Planning and Ecological Protection and Restoration,
Ministry of Natural Resources, Harbin 150001, China)

Abstract: As the largest old industrial base in China, Northeast China has embarked on a development
road dominated by heavy industry under the planned economic system. The region’ s industrial structure is not
sustainable, it needs to rely on natural resources for a long time, and the ecological environment is destroyed.
It is of great significance to study the urban vulnerability of the old industrial base in Northeast China for the
revitalization and high — quality development of Northeast China. Taking 12 prefecture — level cities in
Heilongjiang Province as the research object, this paper constructs a comprehensive assessment index system
of urban vulnerability from four subsystem: ecology, resources, society and economy. This paper analyzes the
spatial distribution pattern and dynamic evolution process of urban vulnerability in Heilongjiang Province
from 2010 to 2019. The research results are as follows: (1) Spatially, the vulnerability pattern of cities in
Heilongjiang Province in 2015 showed a cluster pattern of high — vulnerability regions, and then the overall
vulnerability gradually decreased and tended to be evenly distributed. (2) In terms of time, urban
vulnerability in Heilongjiang Province showed an upward trend from 2010 to 2013, and a gradual downward
trend from 2013 to 2019. Resource, ecological and social vulnerability declined steadily, while economic
vulnerability rose first and then declined. (3) The correlation between urban comprehensive vulnerability and
ecological vulnerability was the highest in 2010, and the correlation between urban comprehensive
vulnerability and economic vulnerability was the highest from 2013 to 2015, and then it transferred to social
vulnerability. In the future, in the process of revitalization and development, Heilongjiang Province should
continue to optimize the industrial structure, protect the ecological environment, and strengthen the
construction of ecological civilization.

Key words: urban vulnerability; spatio — temporal dynamic evolution; spatial autocorrelation analysis;

grey correlation analysis
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Research Progress on Territorial Space Ecological Security

Pattern based on Bibliometric Analysis
MENG Dehui, LI Mengmeng, WU Yuanxiang *

(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)

Abstract: Territorial spatial planning and ecological security patterns are vital components of ecological
civilization construction. The close integration of the two is a key factor in promoting ecological civilization.
Heilongjiang Province, an important ecological security barrier in Northeastern China, has its strategic role in
maintaining national ecological security emphasized in documents. These documents also propose the need to
establish an overall framework for the development and protection of territorial space. To gain an in — depth
understanding of the current research status and progress of ecological security patterns in territorial space,
providing references and guidance for related studies in Heilongjiang Province. Based on the bibliometric
analysis, this study used CiteSpace and VOSviewer to review and analyze literature from the CNKI database.
The results show that there is a significant increase in domestic research on this topic. The studies span
multiple disciplines and attract considerable attention from the government, universities, and other
stakeholders. The main research themes focus on territorial spatial planning and ecological security
protection, ecological security assessment and spatial planning, ecological restoration of territorial space and
corridor construction, and the restoration and network construction of key ecological areas. Finally, specific
recommendations and future research prospects are proposed for Heilongjiang Province.

Key words: territorial space; ecological security pattern; bibliometric analysis; Heilongjiang Province
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Research and Planting Optimization Strategy on the Benefit
of Plant Carbon Sequestration in Mine Eco — Restoration: A Case Study

of Dongming Green Mine Complex
ZHONG Xiaoyong"?, WANG Jiangchao’, CHEN Junbin', ZHAO Ronghua', YAN Xi', ZHAO Wei’ "
(1, Hulunbuir Dongming Mining Co. , Ltd, Hulunbuir 021506, China;
2, Yunnan Zhongliao Mining Development and Investment Co., LTD, Kunming 650228, China;
3, School of Architecture and Design, Harbin Institute of Technology,
Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and Technology,

Ministry of Industry and Information Technology, Harbin 150001, China)

Abstract: The average biomass method and dynamic box method were used to calculate the carbon
storage and carbon flux of plants in the ecological restoration project of Dongming green mine complex. The
results showed that the carbon storage per tree of greening ornamental trees was much larger than that of
ecological restoration trees, the carbon storage per tree and cumulative carbon storage of ecological restoration
shrubs were much larger than that of landscape ornamental shrubs, and the planting area and cumulative
carbon storage of weeds were higher than that of Paeonia lactiflora. The total amount of carbon in shrub is
much larger than that in arbor and herb. The plant type with the largest amount of carbon absorption per tree
is shrub, and the plant with the largest amount of carbon absorption is sea — buckthorn. According to the
calculation results and the 2025 mine carbon sink regional plan, the mine complex will be zoned for carbon
sink. According to the characteristics and functions of different zones, different carbon sequestration strategies
are selected, and specific plant planting options and suggestions are proposed.

Key words: plant carbon sequestration; plant carbon storage; benefits of carbon sequestration; ecological

restoration of mines; Dongming Coal Mine; Hulunbuir
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5 0.062 0.478 99. 480
6 0.042 0.320 99. 800
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11 0.000 0.004 100. 000
12 0 0 100. 000
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1 8.570 65.920 65.920 8.570 65.920 65.920
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3 1.024 7.879 92.424 1.024 7.879 92.424
4 0.740 5.689 98.113
5 0.175 1.344 99.457
6 0.071 0.543 100. 000
=B 7 0 0 100. 000
8 0 0 100. 000
9 0 0 100. 000
10 0 0 100. 000
11 0 0 100. 000
12 0 0 100. 000
13 0 0 100. 000
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Analysis of Grain Production and Influencing Factors
in Heilongjiang Province
JIANG Tao', WANG Qiaoran', SONG Yinghe1 *, HAN Lin’,

LIANG Chen', JIANG Zaoyu®, ZHENG Xiucui®
(1. Heilongjiang Provincial Research Institute of Spatial Planning, Harbin 150090, China;

2. Heilongjiang Provincial Benyuan Land and Resources Survey and Planning Technical Service Center Co. ,
Ltd, Harbin 150090, China;
3. Tieli Municipal Service Centre of Spatial Planning, Tieli 152599, China;

4. Tieli Municipal Integrated Service Center of Water Conservancy Technology, Tieli 152599, China)

Abstract: To explore the grain production capacity and influencing factors in Heilongjiang Province
from 1990 to 2022, this study analyzed the grain production capacity and changes in Heilongjiang Province
based on statistical yearbook data, and explored the development stages of grain production; Based on the new
quality productivity, an indicator system is constructed from the perspectives of laborers, labor materials, and
labor objects. Principal component analysis is used to explore the influencing factors of grain production, and
development suggestions are proposed. The results were summarized as follows: (1) The total grain output
shows a trend of first increasing and then stabilizing; The planting area of grain shows a trend of first
stabilizing, then increasing, and then stabilizing again; The yield of grain shows a trend of first increasing and
then stabilizing, then increasing and then stabilizing again; (2) The increase in total grain production is
mainly due to the increase in high — yield crop yields and the expansion of high — yield crop sowing areas;
There are relatively few high - yield crop species in Heilongjiang Province, and there is a significant gap in
grain yield compared to southern provinces; The grain structure has changed from the seven major crops in
1990 to the three major crops of corn, rice, and soybeans in 2022, with a reduction in the variety of grain
crops and a decrease in the diversity of planting structures; (3) The growth of grain production from 1990 to
2015 was greatly influenced by the means of production and the objects of production; From 2016 to 2022,
when grain production tends to stabilize, it is greatly influenced by laborers and means of production,
gradually getting rid of the influence of production objects. And propose countermeasures and suggestions
from the perspective of accelerating the development of new quality productivity.

Keywords: Heilongjiang Province; grain production; influencing factors; principal component analysis;

new quality productive forces
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SRS SRR

(1. ZRILIAF M %A TSR, % RiE 150050 ;
2. BRI KR E LT RENMFLR]) AR S P s A RG] e RIE 150090 )
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Hk—FhES R 42k o RIS LCZ Z A T30 535 i 1], 8 85 VR Ak Xof 308 Th 225 4 R -t ) FRIR 258 1)
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BT 2 R 3 25 A A 2 81, 11% , Hivh LCZ -3 \LCZ —4 | LCZ -5 LCZ - 6 1 LCZ - 8 %52
TS 3 A 80. 00% 80.00% 61.54% 66. 67% K1 78.26% , WFFELEE ] Landsat 8 K43 ¥ K38 gk
BRI BEHLARBR 5 VAT T HEAT LCZ i L A SRS BE s, vl 13l - i B 5 1 sl A M

KR IR LA ;R A 4 X BEPLAR AR

RE 5K S . P237 XHERFRERD . A

0 3l

il

TR A R DR A S 2
LGP R BRI, R AZENS A SR BT
FERA AN A S TR I R ZAR AR B
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A F A2 2 PG s R 2 i, S B0 )
S SUN S Ve R REE SN b L5127/ L] D
s Prvee = AR S 78 H TR LT
AR A v e ) B R AR R A, DE SR
[ i S £ R 1 3 Tl ok L 1D
PR FOTM LR ok Jié e A S B+ b 5 AR M)
M E 27 M@t A 5 b o
PIBIESE 5 S BURF R~ A e R E A0, O 11 48 i

AL ) A S T S PR JEMER B S 0%
LT TR IR 2 3 SR

NXERES.1672 -2736(2024)05 - 0043 - 8

Stewart £l Oke (2012) #&H T Jo & ey
(LCZ) /3 2KIT 8 S —Fh BT XTI T T8 A RN 0y g e
MESR HERRIE A AE L1 S0 AR R | 3T #4485
PBETHISEHEZL ) LCZ J5 S AL B X Iak 7 A
By AT 38 AT LA R A AR 3 T DXl iy P 3 285
A, R RIS RS RN 11 Ak 25 45 A 0L FH 33t
HE(FE, LCZ Bl MRES W40 Yk
NG SRl e S, wT o BA 2 Fh i 3R
R Z R S A, IS N4 A
Landsat 1 Sentinel Z G564 524 MR =) L
53 X A4 o3 AR & | i HBEHLAR AR 23 S 0
=AHLIX 2008 4E 1 2020 4E 1 1 Hb 8 55 25 A
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554 MAL42 75 ik (synthetic aperture radar, SAR)
AR A A R HI S BUAEAS P2 | 1 T BEAIL AR AR
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A SOl FH Y R AR A bR R 48 2 UTM -
ZONE - 50N, K Hi HE 1 WGS - 1984, TR
&4 2022 4EfY Landsat 8 $1%, Landsat 8 §41%
AL 11 IR B, X 15 — 100m 743 8] 43
o B UR T R 3 23 (A 80 = (https . //
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Urban Land Cover Classification Mapping based on

Local Climate Zones
WANG Lei', WANG YanliangI *, MEI Xiaodan', LI Debao
(1. College of Surveying and Mapping Engineering, Heilongjiang Institute of Technology, Harbin 150050,

China; 2. Heilongjiang Benyuan Land Resources Surveying and Planning Technical

Service Co. , Lid. , Harbin 150009, China)

Abstract: Purpose of the study: The Local Climate Zone ( LCZ) was initially proposed to provide an
interdisciplinary classification method for urban heat island research. The delineation and mapping of
different LCZ categories can enhance the understanding of urban structure and land use conditions, thereby
offering a scientific basis for urban planning and management. This study aims to accurately identify and
distinguish different local climate zones and verify the usability of the classification method. Methods: Harbin
City, Heilongjiang Province, in Northeast China was selected as the study area. Landsat 8 data were
preprocessed through fusion and resampling, and then mapped using machine learning methods for image
metric classification based on LCZ categories. Research results: The entire city of Harbin was classified and
mapped. The overall accuracy of the classification map reached 81. 11% . Specifically, the accuracies of the
LCZ categories LCZ -3, LCZ -4, LCZ -5, LCZ - 6, and LCZ -8 were 80.00%, 80.00%, 61. 54% , 66.
67% , and 78. 26% , respectively. Conclusion of the study: Mapping LLCZs of cities using Landsat 8 low —
resolution remote sensing data through the random forest approach with high classification accuracy can be
utilized for dynamic monitoring of urban land cover.

Key words: urban morphology; land use; local climate zone; random forests
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Research on the Construction of the Value Evaluation
System and Protection Strategies for Shenzhen’ s

Traditional Historic Feature Districts
WU Songtao', WANG Feng’ e"*, JING Wanli’*
(1. School of Architecture, Harbin Institute of Technology, Harbin 150006, China
(2. Shenzhen Peifu Real Estate Development Co. , Ltd, Shenzhen 518100, China
(3. Shenzhen Urban Planning and Design Research Institute Co. , Ltd, Shenzhen 518055, China)

Abstract: In recent years, Shenzhen has gradually established a historical and cultural protection system
consisting of “immovable cultural relics historical buildings historical style areas”. However, due to the fact
that the existing legal protection system in Shenzhen does not fully cover all style areas, traditional style areas
are facing challenges. In order to effectively protect the traditional historical features of Shenzhen, this article
comprehensively uses methods such as factor analysis, analytic hierarchy process, and expert questionnaire
survey to establish an indicator framework and hierarchical structure model for value evaluation. The weights
and evaluation standards of each indicator factor in value evaluation are determined, and a value evaluation
system for traditional historical features in Shenzhen is constructed. The evaluation system includes six major
values of historical value, artistic value, scientific value, cultural value, social value, and use value, totaling 41
indicator factors, which can effectively identify the traditional features of Shenzhen. To ensure the
revitalization and conservation of traditional cultural areas in Shenzhen, this article proposes targeted
protection strategy suggestions for these non legally protected traditional cultural areas from the aspects of
government legislation, value platforms, planning and control, and organic updates. This can provide certain
reference significance for the historical and cultural protection work in Shenzhen.

Key words: Shenzhen; traditional historic feature districts; value evaluation; protection strategy
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Study on Land Use Criteria for Standard Metro Stations of

Urban Rail Transit in Guangdong Province
GUO Qiang', LIU Wei’", CHEN Xuankai'
(1. Guangdong Land Survey and Planning Institute, Guangzhou, 510075, China;

2. Guangzhou Transportation Planning and Research Institute Co. , Ltd. , Guangzhou, 510030, China)

Abstract: The purposes of this study are to promote the economical and intensive use of urban space
and regulate the land use of metro stations for rail transit, and play to the role of rail transit in supporting and
promoting urban development, it is necessary to study the station land use standards and control
requirements. The research methods include case study, literature review. The results show that analyze the
current land scale and common problems of metro stations in Guangdong Province on the basis of
systematically sorting out and comprehensively evaluating the relevant national and local standards, put
forward the basic principles of land use standards, and make it clear that the functional classification is more
comprehensive and practical, the index interval is flexible and compatible, the assignment of values to adapt
to the needs of local development and applicability, and put forward specific recommendations for the
formulation of standards. The assignment of value to adapt to the needs of local development, applicability is
stronger aspects of the demand — oriented development of standard rules, and put forward specific standard
provisions of the development of proposals.

Keywords: urban rail transit; land use standard; conservation and intensive utilization
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