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Research on the Scale and Structure Allocation

of Urban Construction Land in Shrinking Population

Area a Case Study of the Three Provinces in Northeast China

SHI Cheng'?, YI Xiaoxiang' " ,ZHANG YuanJing’
(1. School of Architecture and Design, Harbin Institute of Technology, Harbin 150001, China;
2. Key Laboratory of Cold Region Land Spatial Planning and Ecological Protection and Restoration,
Ministry of Natural Resources, Harbin 150001, China;

3. College of Civil Engineering and Architecture , Zhejiang University , Hangzhou 310058, China)

Abstract: Population shrinking has brought new challenges to urban development and construction. Different from the
growth period, population loss and demand decline have become the realistic background that needs to be considered in the
process of urban construction land allocation. Based on the comparison of non — shrinking cities, this paper analyzes the current
situation and evolution characteristics of urban construction land scale and structure allocation in the shrinking areas within the
three provinces in Northeast China. On this basis, the rationality of construction land allocation is discussed, and the ideas and
key issues of land allocation optimization are extended to provide a theoretical basis for the high — quality development of con-
struction land in the population shrinking areas. The results show that most of the allocations of shrinking urban construction
land are unreasonable in scale or structure, which is mainly manifested in the characteristics of relatively excessive land use
scale, relatively high proportion of residential land, and relatively low proportion of industrial land. In particular, the problem
of unbalanced allocation in individual shrinking cities is more serious. It is urgent to change the development path of land allo-
cation, get rid of the path dependence on the extensional expansion, focus on the connotative development of land use, adjust
measures to local conditions, and give full play to the role of construction land in promoting social and economic development.

Key words : shrinking cities; construction land; scale of land use; structure of land use; connotative development; struc-

tural optimization
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Frontier Landscape Research: Concepts, Dimensions, and Values

WU Songtao'* ,HE Mingyi'*,PENG Xiao'*" ,WANG Yue’

(1. School of Architecture and Design, Harbin Institute of Technology, Harbin 150001, China;
2. Key Laboratory of Cold Region Land Spatial Planning and Ecological Protection and Restoration,
Ministry of Natural Resources, Harbin 150001, China;

3. Heilongjiang Land Science Society ,Harbin 150040, China)

Abstract : China’s long frontier lines and vast frontier areas exhibit natural, cultural and geographic heterogeneity. Existing
frontier research mainly focuses on the history and institutional changes of frontier governance, and there is a lack of systematic
study on the environment and the landscape formed after the interaction between the frontier cultural and historical activities and
the environment. This article proposes the academic concept of frontier landscape to call for research attempts in related fields
and defines it based on its political, geographical, and cultural connotations. Starting from the theory of cultural landscape, it
is believed that the frontier environment is a unique geographical medium, and the political factors ,such as national security,
frontier governance, identity recognition, and cultural factors, such as cultural exchange and ethnic integration are the driving
forces for the formation and evolution of the landscape. The interaction process of the two creates a rich frontier landscape that
constantly evolves with historical development and technological progress. The concept of frontier landscape, which is formed by
incorporating the perspective of national spatial planning disciplines based on existing frontier research,can help strengthen in-
terdisciplinary research, promote the overall coordination of social, economic, and ecological environment in frontier areas, and
the sustainable development of frontier areas under the new era of national governance system, which have practical values for
the construction of Beautiful China.

Key words: frontier; cultural landscape; frontier landscape; conceptual connotation; contemporary values
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Research on the Relationship between Economic Growth and

Carbon Emissions in Changxing County based on Tapio Model

GUO Rong'**, WU Xiaochen'”
(1. School of Architecture and Design, Harbin Institute of Technology, Harbin 150001, China;
2. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and

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

Abstract; China has put forward the development goal of “ carbon peak, carbon neutrality 7, which should take into ac-
count economic development while controlling carbon emissions. Identifying the stage of the relationship between economic
growth and carbon emissions is the key to achieve coordinated development of economic and environment. Taking Changxing
County as an example, this paper calculates the carbon emissions of energy consumption from 2002 to 2017 using carbon emis-
sion coefficient method. The Tapio model is used to analyze the decoupling relationship between economic growth and carbon e-
missions in Changxing County. The Log Mean Divisia Index (LMDI) model is used to decompose the decoupling elasticity in-
dex, and analyze the influencing factors of the decoupling relationship. The results show that the carbon emissions of Changxing
County are increasing, and the growth rate is decreasing year by year. The decoupling relationship between economic growth
and carbon emissions shows a change of “negative decoupling — weak decoupling — connection stage — weak decoupling”. The
economic growth rate is greater than that of carbon emissions. Under the guidance of national policies, the program of carbon e-
mission reduction in Changxing County has achieved initial results. Combined with the influencing factors of the decoupling re-
lationship in Changxing County, this paper puts forward suggestions for the development of low — carbon economy, and provides
references for the low — carbon development of small towns.

Key words: carbon emissions, economic growth, small towns, decoupling relationship, Tapio model
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The Impact of a Cold Village Merger Plan on the Investment Cost and
Energy Utilization Ratio of Biomass CHP Plants

ZHANG Yifei' "
(1. School of Architecture and Design, Harbin Institute of Technology, Harbin 150001, China;
2. Key Laboratory of Cold Region Urban and Rural Human Settlement Environment Science and
Technology, Ministry of Industry and Information Technology, Harbin 150001, China;

3. Collaborative Innovation Center of Urbanization Construction in Anhui Province, Hefei 230000, China)

Abstract: China’s urbanization process is rapidly developing. Thus, it is imperative to implement the village merger plan
to address the decline in agriculture caused by the outflow of village populations. Re — evaluating the scale and quantity of bio-
mass combined with heat and power (CHP) plants in the village merger planning process is beneficial for analyzing the invest-
ment costs and energy utilization ratios of biomass CHP plants and optimizing the energy consumption structure and promoting
sustainable development processes. Predicting the extent of urbanization is useful in determining the abandonment of villages,
where the populations are redistributed to other villages, while new towns are simultaneously built in sparsely populated north-
western areas for relocated portions of the population. By comparing the analyzed data of the construction of 15 biomass CHP
plants before the village merger plan and the centralized construction of a biomass CHP plant after the village merger plan, the
investment cost of a biomass CHP plant that adopts a centralized construction mode is determined to save 629 million RMB
Yuan ,compared with a plant adopting a decentralized construction mode. Additionally, 87,930. 31 tons of straw can be saved
annually, which is equivalent to 21.92260 million Yuan.

Key words: cold village; merger plan; biomass CHP plant; investment cost; energy utilization ratio
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Research on Forest Dynamic Changes Based on GEE

——Taking the Central Station National Nature Reserve as an Example

ZHAO Chenxi'”, YAO Yunlong'”, WANG Wenji'*, FU Yi'?, ZHANG Pengfei’ ,
ZHANG Bing’, PAN Mingzhe’
(1. Wetland Biodiversity Conservation and Research Center, Northeast Forestry University, Harbin 150040, China;
2. College of Wildlife and Protected Area, Northeast Foresiry University, Harbin 150040, China;

3. Heilongjiang Provincial Natural Resources Rights and Interests Investigation

and Monitoring Institute, Harbin 150080, China)

Abstract: Forest resources are extremely precious natural resources in our country, and the accurate in-
formation of forest components is very important to the protection and management of forest resources. How-
ever, the traditional field forest inventory is time — consuming and laborious, so a fast and accurate survey
method is urgently needed. Based on Google Earth Engine ( GEE) cloud computing platform and multi —
temporal Sentinel —2 images, a stochastic forest model was established based on terrain, climate and other
environmental factors, and the forest communities of Heilongjiang Central Station Black Grouse National Na-
ture Reserve in 2019 and 2023 were classified. The results show that the overall accuracy of classification is
0.90, and the kappa coefficient is 0.87. Among them, topographic factors (elevation and slope) have im-
portant effects on classification results. In addition, in order to clarify the changes of forest communities in
the two periods, we conducted a spatial analysis and identified the birch community as the forest community
with the most drastic changes. This study has drawn a forest community distribution map with high accuracy,
which provides a scientific basis for the subsequent management system and policy of Heilongjiang Central
Station Black Grouse National Nature Reserve.

Key words: large —scale forest mapping; forest community change; GEE ; random forest; Sentinel —2
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A Review of Drought — Driven and Propagation Directions based

on Dynamic Response Models

XING Zhenxiang' , LIU Mingyang', LIU Yuntao’* , GUAN Yue'
(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150006 ;

2. Heilongjiang Anlan Engineering Technology Consulting Co. , Ltd, Harbin 150080)

Abstract: Due to the unique geographical location, climatic characteristics and grain production requirements in China,
drought prevention and control is greatly significant. This paper summarizes the methods of drought monitoring and identifica-
tion of driving factors, and introduces a dynamic response relationship model that can be used in the analysis of drought drivers
from the perspective of the interaction between hydrometeorological factors. By pointing out the limitations of time series corre-
lation analysis and the diachronic evolution of causality using in research of drought, the method of time series causality analy-
sis is introduced, and the application prospect of Granger causality in the field of hydrometeorology is emphatically suggested.
It can provide a new idea for the study of drought propagation.

Key words: drought — driven; dynamic response; drought propagation; vector autoregressive model; granger cause

and effect
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