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Abstract: Against the backdrop of global warming, urbanization is accelerating and the number of urban
residents is increasing day by day. As the main body of energy consumption and carbon emissions, the low-
carbon transformation of cities has become an urgent issue that needs to be addressed. The planning,
construction, and renewal of low-carbon neighborhoods, as the fundamental units of urban low-carbon
development, are crucial for achieving the overall carbon neutrality goal. However, the current evaluation of
low-carbon neighborhoods mainly relies on the subjective judgment of experts, lacking unified scientific
quantitative standards and effective evaluation methods. The aim of this study is to introduce big data modeling
methods into the evaluation research of urban low-carbon blocks, and construct a low-carbon block evaluation
index system based on big language models. This system identifies five main evaluation dimensions, including
spatial form, travel mode, efficiency, complete facilities, and green ecological environment, extracts specific
evaluation content and standards for each dimension, and selects representative indicators for quantitative
evaluation. The research methods include literature review, expert consultation, field investigation, Delphi
method, analytic hierarchy process, etc., to ensure the scientific and accurate evaluation. The research results
show that the constructed low-carbon block evaluation index system can effectively reflect the low-carbon
construction level of the block. Through empirical research on S district, it was found that the low-carbon
construction level in the area meets the standard, but there is still room for improvement. This study not only
provides scientific basis for the evaluation of low-carbon neighborhoods, but also offers new ideas and methods
for urban low-carbon development. Its importance and potential impact lie in promoting the low-carbon
transformation of cities, facilitating the transformation and upgrading of the construction industry, improving
the environmental quality of urban neighborhoods, and contributing to addressing global climate change.

Keywords- large language model; Low carbon block; Carbon neutral; Evaluation index system; Computer
technology.

1. Introduction

In the context of global warming and the drive toward carbon neutrality, cities—being the primary sources of
energy consumption and carbon emissions—are confronted with an urgent need to transition to low-carbon
models. The planning, construction, and renovation of low-carbon blocks, as foundational units of urban low-
carbon development, are essential for achieving national carbon neutrality goals. However, current evaluations
of low-carbon blocks predominantly rely on subjective assessments from experts, lacking standardized,
scientifically grounded metrics and effective evaluation tools. Therefore, this thesis aims to introduce big data
modeling techniques into the evaluation of urban low-carbon blocks, integrating them with urban spatial
patterns and carbon neutrality objectives. This approach is intended to enhance the precision and intelligence of
low-carbon block assessments.

2. Relevant Concepts
2.1 Urban Blocks

442

https://intwater.com




International Water and Irrigation
Volume 44 Issue 1 (2025)

ISSN: 0334-5807

Pages 442 - 453

www.intwater.com

The term "urban block" originates from the English word "block," with the letters b, 1, 0, ¢, and k representing
five key concepts: business, leisure, openness, community, and kindness.

Heath et al (1996) have defined urban blocks as areas composed of buildings of varying functions and scales,

and as pedestrian-friendly environments with diverse ownership structures. These blocks are generally small in
scale, multifunctional, capable of meeting various needs, and are designed to minimize the use of motor vehicles

[1].

Xiao (2006) defines urban blocks as bounded urban areas, where the enclosure created by city roads forms a
combination of interconnected elements within the block [2]. Liu (2007) further clarifies that blocks consist of
land designated for construction, buildings, and surrounding environments within closed urban areas,
encompassing both above-ground and underground spaces [3]. Xiao (2011) offers a broader definition,
describing urban blocks as areas with clear physical boundaries, distinct identities, and characteristics linked to
their functional and economic roles. These blocks form a system of interconnected blocks with specific spatial
forms and social homogeneity, underscoring their functional importance [4]. Qiu (2015) emphasizes that urban
blocks are areas primarily organized around streets, featuring well-developed living infrastructure and a variety
of functions, including elements such as streets, buildings, and public squares [5].

In summary, this thesis defines an urban block as a smaller-scale, mixed-use area, delineated by boundary
elements such as roads, and serves as a critical space for urban production and daily life. In urban planning,
human subjective perception is shaped by three primary spatial scales: micro, meso, and macro. These
correspond to the architectural scale, neighborhood scale, and urban scale, respectively [6-7]. The typical size of
an urban block ranges from 200m % 200m to 400m x (400—600) m. This scale is considered ideal for fulfilling
the diverse needs of urban life, including production, living, and other activities.

2.2 Low-Carbon Planning Technologies
(1) Low Carbon

The concept of "low carbon" was first introduced in 2003 in the UK report Our Energy Future: Creating a Low
Carbon Economy. This document emphasized the importance of addressing not only the goals but also the
processes and outcomes related to low-carbon initiatives [8-10]. The term "low carbon" refers to the use of
indicators that are adaptable to the specific conditions of different regions, enabling more accurate measurement
and comparison of the climate change effects induced by human activities [11]. Achieving low-carbon
objectives requires the formulation of effective policies and the development of new technologies to reduce
carbon emissions in urban residential areas. The ultimate aim of a "low-carbon" approach is to ensure
sustainable economic growth while preserving an environmentally sound and livable urban ecosystem.

(2) Low-Carbon Urban Planning

Integrating low-carbon principles into urban planning gives rise to the concept of "low-carbon" urban planning.
In contrast to traditional urban planning, low-carbon urban planning places greater emphasis on carbon
reduction targets, positioning these objectives as the central aim of urban development [12-14]. This thesis
proposes a novel low-carbon planning to address the "bottlenecks" encountered in conventional urban
development. Based on this approach, it advocates for a reconfiguration of spatial structures and the coordinated
management of carbon emissions across both temporal and spatial dimensions. The ultimate goal is to establish
a positive feedback loop that advances low-carbon urban development in China.

It is apparent that low-carbon urban planning primarily focuses on promoting high-intensity economic growth,
the organization of green transportation systems, and the adoption of sustainable living practices. The goal is to
reduce carbon emissions from land use by assessing emissions, creating relevant indicator systems, and
managing these emissions to ensure efficient implementation.
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(3) Low-Carbon Planning Technologies

Low-carbon technologies are innovations designed to reduce greenhouse gas emissions. Low-carbon planning
applies these technologies across various domains, including urban spatial design, low-carbon industries,
transportation, municipal infrastructure, buildings, and ecological systems. The objective is to effectively
control and reduce carbon emissions in urban areas [15-16].

2.3 Low-Carbon Concept

In the context of the dual carbon goals, the application of low-carbon concepts has been introduced. This
approach aligns with the current requirements for energy conservation and emission reduction, while also
meeting the growing energy demands of the population [17]. Based on the low-carbon concept, the fundamental
aspects of building construction are as follows:

(1). Energy Conservation and Emission Reduction: The use of renewable resources should be maximized, while
the use of non-renewable energy sources, such as geothermal energy, should be minimized to reduce energy
consumption.

(2). Pollution Reduction: During the construction process, efforts should be made to minimize pollution. This
includes selecting environmentally friendly building materials, using local materials to reduce transportation-
related emissions, and protecting the ecological environment [18-19].

Applying the low-carbon concept to construction not only aligns with the broader dual-carbon goals but also
helps protect the ecological environment, reduce the greenhouse effect, alleviate climate-related issues, and
promote the sustainable development of the construction industry. It enhances the quality of urban block
environments and facilitates the transformation and upgrading of the construction sector [20].

3. Development of a Low-Carbon Block Indicator Evaluation System Based on Large Language Models
3.1 Evaluation Dimensions and Content

This thesis aims to establish a low-carbon block evaluation indicator system, guided by carbon neutrality
objectives, based on research on the sustainable development of low-carbon blocks both domestically and
internationally. The selected evaluation dimensions must be theoretically sound and compatible with the specific
characteristics of the area under study. The system identifies five main evaluation dimensions: spatial form,
travel patterns, efficiency, infrastructure completeness, and green ecological environment. For each dimension,
specific evaluation criteria and standards will be formulated, with representative indicators chosen.

3.2 Indicator Evaluation Methods
3.2.1 Indicator selection

When selecting indicators, principles such as scientific validity, representativeness, operability, and
comparability must be followed. Methods like literature review, expert consultations, and field surveys will be
employed to identify potential indicators. The Delphi and Analytic Hierarchy Process (AHP) will be used to
prioritize and rank these candidate indicators. A comprehensive evaluation indicator system will then be
established [21-22].

3.2.2 Weight calculation

In the process of constructing the evaluation system, determining the weight of each indicator is a critical step.
Traditional methods for weight calculation include subjective weights (e.g., expert scoring, AHP) and objective
weights (e.g., entropy method, PCA) [23]. This thesis applies the Analytic Hierarchy Process (AHP) to set the
weights for each indicator. Eighteen experts were invited to score the indicators, using a 1-9 scale to assess their
relative importance. A judgment matrix was constructed based on these evaluations, and analysis was performed
accordingly. Based on this, the root method was used to calculate the weights. The product of the row elements
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was taken, followed by calculating the nth root W , and then the weight W was calculated according to
formula (1).
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To avoid logical errors, a consistency check was conducted. The maximum eigenvalue ~ ™ and the
consistency index (CI) were calculated:
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When CR= CI/RI, the judgment matrix passes the consistency test. Based on this, the weights for each indicator
can be determined. As an example, using a standard residential floor for the analysis, a judgment matrix was
constructed with a maximum eigenvalue of 5.188, RI=1.11, and CR=0.0424, as shown in Table 1. In the
consistency test, the weights for the standard floor were determined. The method for index hierarchy is the same
as described above.

Table 1. Judgment Matrix and Consistency Test Results for Standard Residential Floor

Evaluation Space (S) Facilities (F) [Transportation (T)| Greenery (G) Efficiency (E)
Dimensions
Space (S) 1 0.2 0.33 3 5
Facilities (F) 5 1 7 9
Transportation (T) 3 0.33 1 5 7
Greenery (G) 0.33 0.14 0.2 1 1
Efficiency (E) 0.2 0.11 0.14 1 1
Table 2. Judgment Matrix Results for Residential Block Criterion Layer and Weights
1])3;32:1?11::% Space Facilities |Transportation|Greenery |Efficiency| Eigenvector | Weight Value
Space 1 0.2 0.33 3 5 1 0.13
Facilities 5 1 3 7 9 3.94 0.51
Transportation 3 0.33 1 5 7 2.04 0.27
Greenery 0.33 0.14 0.2 1 1 0.39 0.05
Efficiency 0.2 0.11 0.14 1 1 0.32 0.04
Table 3. Consistency Test Results
Item Value
Maximum Eigenvalue 5.188
Consistency Index (CI) (5.188-5)/(5-1)=0.047
Average Random Consistency Index (RI) 1.11
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| Consistency Ratio (CR) | 0.047 /1.11 =0.0424< 0.1
3.2.3 Evaluation model and calculation method

This thesis focuses on low-carbon blocks as the research subject and adopts a weighted sum multi-criteria
integrated evaluation to more accurately reflect the degree of low-carbon development. Using a pre-established
baseline value as a reference, the low-carbon construction of various communities is assessed. The evaluation
criteria for low-carbon blocks, drawn from both domestic and international frameworks, are applied to assign
scores. For indicators that meet the baseline value, a score of 1.0 is given, indicating that the indicator performs
well in terms of low-carbon construction. For indicators that do not meet the baseline requirements, a score of 0
is assigned, signifying that improvements are needed. A comprehensive evaluation of low-carbon construction
levels in urban areas of China is then conducted using the weighted sum multi-indicator method.

1
Y= Zrﬁhn
=

Where:

i represents the comprehensive evaluation value for the i-th evaluation dimension.

n

i refers to the number of indicators included in the i-th evaluation dimension.

Y is the weight of the j-th indicator under the i-th evaluation dimension. This weight is calculated using
methods such as the Analytic Hierarchy Process (AHP), entropy method, or combined weighting method, as
discussed earlier.

i represents the score for the j-th indicator under the i-th evaluation dimension. Based on whether the
indicator meets the reference value, a score of 1.0 or 0.0 is assigned.

i denotes the evaluation dimension number, such as spatial form, travel mode, etc.
j represents the number of different indicators within the same evaluation dimension.

By aggregating the scores of each evaluation dimension, the comprehensive evaluation values of all dimensions
are weighted and averaged to determine the low-carbon construction level of the block. The following is the
calculation formula:

1 &
Ytotal ZEZYI

i=1

Where

total - represents the low-carbon construction level of the evaluated block.

m denotes the total number of evaluation dimensions.

Y is the comprehensive evaluation value for the i-th evaluation dimension.

3.2.4 Method for Establishing Reference Values
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This thesis employs a multidisciplinary approach, innovatively integrating the research content and methods of
large language models to ensure the scientific validity, rationality, and forward-looking nature of the selected
data. First, a comprehensive collection and analysis of relevant indicators from authoritative national and
international standards, such as the “National Ecological Civilization Construction Demonstration Villages and
Towns Indicators” and the “Green Low-Carbon Key Small Town Construction Evaluation Indicators,” was
conducted. Next, a comparison was made between the common requirements and differences in various
standards, and, based on the development trends in low-carbon construction in China, the evaluation indicators
were extrapolated to establish initial reference value ranges. Subsequently, the results from authoritative
research reports, such as the “2016 China Sustainable Development Strategy Report” and the “2018 China
Urban Transportation Report,” were systematically used. Based on a large volume of data and empirical analysis,
the theoretical and practical issues of urban low-carbon development in China were explored. Using the “Large
Language Model” as a foundation, a new research framework was constructed. Methods such as simulation
calculations and case comparisons were employed to conduct in-depth empirical analysis of the new indicators.
The rationality and feasibility of the model were verified through simulations and case comparisons, and
appropriate reference values were determined based on these results. Finally, building on the findings from the
previous three stages of research, the mutual influence and interdependencies between the indicators were
carefully considered. Model parameters were adjusted and optimized accordingly. To ensure the scientific
integrity and authority of the research, industry experts were enlisted for evaluation and validation.

4. Low-Carbon Block Planning Application and Evaluation Practice
4.1 Evaluation Results and Analysis

The Block S was selected as a case study area for this empirical research on land use patterns (Figure 1). The
research project is located in the city center, on the southern bank of the Yangtze River. The area is primarily
residential, with commercial and service facilities concentrated along both sides of the roads. Parks and plazas
are mainly arranged around rivers and highways. The total planned area is 551.43 hectares, with over 93% of the
projects under construction. Based on relevant statistical data from the Block S, weighted calculations were
performed for the indicators listed in Table 2, yielding the evaluation results for the block's low-carbon
development level. The low-carbon construction level of the block was then assessed, revealing a score of 0.6.
This indicates that the low-carbon construction in the area meets the required standards, fulfilling the demands
of low-carbon development, and the development trend is favorable (Table 3). For blocks with a score below 0.6,
low-carbon construction is deemed not up to standard and requires improvements to achieve full low-carbon
transformation. From the evaluation of the low-carbon degree, the two selected residential buildings in the
Block S meet low-carbon building requirements. However, there is still significant room for improvement
overall (Table 4).

4.1.1 Residential block analysis

From a spatial perspective, the overall scale of the residential area is large, which hinders residents' mobility and
leads to high emissions from long-distance commuting. From a transportation standpoint, the bus stations
around the community generally meet the needs of residents, and the traffic organization is relatively reasonable.
In terms of efficiency, the residential occupancy rate is relatively high, but improvements are still needed in
waste sorting and the utilization of new energy sources. Regarding facilities, the selected community's
educational infrastructure is mostly adequate, though provisions for elderly transportation and convenient
facilities like supermarkets need further enhancement. Due to its proximity to the Bihe River, the green space
along the waterfront and open areas are relatively well-developed. However, the existing green spaces within the
residential block still do not meet the carbon-reduction demands.

4.1.2 Commercial service block analysis
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From a spatial perspective, the efficiency of land use for commercial purposes in this area is high, but the
operational energy consumption of the buildings is significant, necessitating an urgent transition to low-carbon
practices. In terms of transportation, there is a need to promote public transportation, with a focus on electric
buses, and to improve the commercial pedestrian network and surrounding environment. In terms of efficiency,
over 95% of the waste in the area is treated harmlessly, while the city's overall waste treatment rate remains low.
From a green space perspective, commercial blocks generally rely on hard paving, with the green areas along
the streets serving as the primary method to reduce carbon emissions during construction.

4.1.3 Industrial block analysis

From a spatial perspective, the industrial distribution in this area is somewhat dispersed, leading to higher
carbon emissions from the industries. In terms of transportation, the road network density in this area is
relatively low, which limits the efficiency of industrial transport. The urban sewage treatment rate reaches 88%
(Table 5), and clean energy and related infrastructure are in place. The region’s gentle hilltop terrain and
extensive green space help mitigate environmental pollution caused by industrial production, reducing carbon
emissions from production spaces within the area.

4.1.4 Mixed-use block analysis

From a spatial perspective, this area is highly mixed, forming a highly efficient and complex space. In terms of
efficiency and facilities, the level of green renovation in the utility networks and infrastructure of older
residential areas is low. The greening of drainage systems and residential facilities still requires further
enhancement. Regarding green space, the parks and green areas surrounding the block provide valuable services
to residents, helping to reduce carbon emissions from residential spaces.

Table 4. Evaluation Indicator System for Four Types of Blocks

. Evaluation . .
Block Type Weight Dimensions Weight Indicator
0.46 Block scale (ha)
013 Space 0.35 Percentage of street-level commercial space (%)
’ p Percentage of energy-efficient buildings (Grade A and
0.19
above) (%)
Number of bus stops within 5 minutes’ reach of the
0.48
0.27 Transportation block (%)
’ P 0.52 Percentage of green transportation in the block (%)
0.45 Residential building occupancy rate (%)
0.18 Waste sorting collection rate in the block (%)
. . . - 5
Residential 0.04 Efficiency 0.37 Re.newable energy utilization rate in the blogk. (.A))
Block 0.24 Kindergarten and elementary school accessibility
’ within 5 minutes
0.32 Elderly day-care center accessibility within 5 minutes
Accessible fresh market or marketplace within 5
s 0.27 .
0.51 Facilities minutes
0.17 Physical fitness facilities accessibility within 5
’ minutes
Accessibility to nearby park and green space within 5
0.53 .
0.05 Greenery minutes
0.47 Public green space ratio in the block (%)
0.37 Underground space utilization rate (%)
Commercial 0.23 Space 0.63 Percentage of energy-efficient buildings (Grade A and
. above) (%)
Service Block — T ; :
. Accessibility to bus stops within 5 minutes in
0.33 Transportation 0.42 .
commercial blocks
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Pedestrian network density in commercial blocks

0.28 (em/kem?)
0.30 Pedestrian spatial connectivity in commercial blocks
0.48 Space utilization rate in commercial blocks (%)
0.19 Efficiency 0.52 Building energy consumption per unit space in
) commercial blocks (10,000 m?)
Proportion of renewable energy use in commercial
0.57
s blocks (%)
0.13 Facilities - - —
0.43 Coverage rate of waste sorting collection points in
) commercial blocks (%)
0.12 Greenery 0.50 Proportion of public green space (%)
Percentage of tree-lined streets along commercial
0.50 o
areas (%)
0.24 Space 1.00 Green factory rating
. Proportion of clean energy vehicles in industrial
11 Transportation 1.00 blocks (%)
0.21 Building coefficient in industrial blocks (%)
Building occupancy rate in industrial block factories
0.18 %)
0
095 Efficiency 0.07 Land productivity in industrial blocks (10,000
yuan/acre)
Energy consumption per unit GDP (tons of standard
0.33 c0al/10,000 yuan)
Industrial Block 0.21 Industry-specific carbon emission index
0.38 Recycling level of energy facilities (%)
023 Facilities 0.34 Comprehensive utilization rate of industrial solid
waste (%)
0.28 Water reuse rate in industrial block factories (%)
017 Greenery 1.00 Percentage of tree-lined streets along commercial
areas (%)
0.19 Space 1.00 Functional compatibility of block (%)
031 Number of bus stops within 5 minutes' walking
) distance in mixed-use blocks (count)
022 Pedestrian sidewalk proportion in mixed-use blocks
0.29 Transportation ) (%)
0.17 Green travel proportion in mixed-use blocks (%)
Proportion of on-street parking in mixed-use blocks
0.30 %)
0
Building space utilization rate in mixed-use blocks
0.41
0.11 Efficienc (%)
. ‘ Y 0.29  |Waste sorting collection rate in mixed-use blocks (%)
Mixed-Use - o
Block 0.30 Sewage treatment rate in mixed-use blocks (%)
Kindergarten and elementary school accessibility
0.24 within 5 minutes
0' 3 Elderly day-care center accessibility within 5 minutes
0.32 Facilities 0'27 Accessible fresh market or marketplace within 5
0' 17 minutes
’ Physical fitness facilities accessibility within 5
minutes
Proportion of parks and green spaces covered within 5
0.53 ; . .
minutes in the community (%)
0.09 Greenery - -
0.47 Percentage of tree-lined streets along commercial

areas (%)
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Table 5. Proportion of tree-lined streets along mixed-use blocks (%)

Block Block Type Space [Transportation| Efficiency| Facilities | Greenery g:gi
Block 1 Residential Block 0.52 0.51 0.53 0.53 0.51 0.52
Block 2 Residential Block 0.68 0.53 0.52 0.51 0.49 0.60
Block 3 Commercial Service 0.62 0.58 0.49 0.46 0.55 0.55

Block
Block4 | Commercial Service | oo 0.42 0.57 0.43 0.51 0.52
Block
Block 5 Industrial Block 0.23 0.32 0.36 0.58 0.73 0.46
Block 6 Industrial Block 0.27 0.44 0.45 0.54 0.75 0.49
Block 7 Mixed-Use Block 0.71 0.58 0.49 0.66 0.61 0.64
Block 8 Mixed-Use Block 0.63 0.53 0.41 0.42 0.58 0.57

Figure 1. Selection of Block S

4.2 Guidelines for Low-Carbon Development
4.2.1 Residential blocks — strict control of scale to promote green travel

In the long term, Block S should consider both "low-carbon space" and "low-carbon efficiency." This includes
controlling the block's scale and emphasizing compact, efficient land use. In residential construction, the
promotion of "green buildings" should be prioritized, with the adoption of energy-saving products to reduce
water and electricity consumption. Given that Block S is located in a mountainous area, mostly consisting of
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low hills, it is essential to enhance the guidance for residents on green travel. Improving accessibility to public
transportation facilities, such as bus stops, will reduce carbon emissions.

4.2.2 Commercial-services blocks — promote energy-efficient buildings to improve efficiency

For the commercial-services blocks in Block S, the focus should be on green building practices, low carbon
emissions, and high efficiency. These buildings should be well-insulated and make full use of natural light to
reduce energy consumption. It is crucial to integrate the area's cultural and regional characteristics, combining
low-carbon energy with natural resources. The design of green buildings should be supported by comprehensive,
multi-level ecological systems that contribute to improving the local microclimate.

4.2.3 Industrial blocks — guide industrial transformation toward green development

Block S is primarily focused on energy-saving and environmental protection industries, with a growing number
of large-scale energy-saving and environmental protection enterprises. In the future, the development of
renewable energy should be promoted, along with the scaling up of clean energy companies. The focus should
be on guiding the clustering of enterprises and avoiding the extensive development of land for scattered
businesses. Based on this, a positive approach to guiding the development of the tertiary industry in Block S is
proposed, leveraging the block's natural beauty and cultural resources to build a new type of green industrial
system. For Block S, appropriate resources, such as wind, natural gas, and geothermal energy, should be
selected based on the specific conditions to develop new energy industries and promote the circular economy.
At the same time, considering the block's unique geographic environment, optimizing the road network and
increasing its density will alleviate the isolation between remote settlements and reduce long-distance
transportation carbon emissions.

4.2.4 Mixed-use blocks — enhance public service facility coverage

Mixed-use blocks should focus on low-carbon efficiency and low-carbon facilities. For mixed-use communities
in Block S, dominated by low-quality old residential areas, there has been insufficient consideration of the needs
of vulnerable groups such as the elderly and children. These groups should be treated as key factors in "carbon
reduction” efforts. The urban planning should aim to meet the daily needs of residents within a S-minute living
radius, improving the service level of facilities. The scale of these facilities should be reasonably planned to
reduce carbon emissions during operation and maintenance.

5. Conclusion

Evaluating the degree of low-carbon development is not only the premise and foundation for scientifically
formulating low-carbon development plans but also a crucial basis for guiding low-carbon planning,
construction, and management. This thesis, using a typical urban block in China as a case study, constructs a
"comprehensive" evaluation framework based on five dimensions: "spatial layout," "transportation and

"nons

mobility," "energy efficiency," "infrastructure," and "greening and ecology." By considering the specific
national context, the evaluation system was meticulously designed and adjusted to ensure its scientific validity

and practical applicability.

Throughout the research process, this thesis generated a series of valuable conclusions that not only provide a
theoretical basis for low-carbon development but also offer feasible guidance for practical implementation.
However, there are still some limitations in this study. First, due to challenges in data availability and
completeness, the quantitative analysis of some evaluation indicators may not be sufficiently in-depth. Second,
given the complex factors involved in low-carbon development, the proposed indicator system, though as
comprehensive as possible, may still overlook some critical elements. Finally, due to the regional specificity of
different areas, the low-carbon construction guidelines and emission reduction measures suggested in this thesis
may require further refinement and optimization.
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With the continuous advancement of data collection and processing technologies, there is potential to further
improve the evaluation indicator system, enhancing its accuracy and specificity. Additionally, through ongoing
field research and case analysis, a deeper understanding of the internal mechanisms and key elements of low-
carbon development can be achieved. This will provide robust support for the formulation of more scientifically
sound and reasonable low-carbon development plans. Moreover, strengthening interdisciplinary collaboration
and introducing expertise and methodologies from various fields could collectively advance the practical
implementation of urban green and low-carbon development.
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