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Abstract

In the era of stock-oriented development, cultural diversity encourages the sustainable
revitalization of old urban areas, which have accumulated rich cultural resources, reflecting
complex human–environment relationships. To transform these resources and relationships
into planning information, this empirical study of open spaces in the old city of Nanjing,
China, designs a cultural map based on the relationship between culture and urban resi-
dents, using cultural categories, cultural value scores and land-use types as coordinates
for cultural sites. It evaluates the current state and effective use of cultural resources to
reveal their presence and operation in old urban open spaces. The current state of cultural
resources was evaluated by key indicators—cultural density, cultural resource aggregation
patterns, and matching degree between cultural maps and related planning. The results
show that the spatial structure derived from cultural density analysis, the aggregation
patterns obtained through kernel density analysis, and the matching degree between the
cultural mapping and relevant plans provide a reference for adjustments to the develop-
ment plans in Nanjing’s old city, demonstrating the potential of cultural mapping as a tool
for planning and research. The proposed methodology can be applied and evaluated in
broader contexts.

Keywords: cultural mapping; cultural sites; cultural density; aggregation pattern;
sustainable development

1. Introduction
Changes in economic, social, and institutional systems have fundamentally altered

the driving forces and mechanisms of urban development, influencing the evolution
of the urban space and transforming and developing urban culture [1]. As essential
carriers and incubators of urban culture, open spaces in old cities often contain traditional
or distinctive cultural elements through architecture, landscape, and activities, holding
historical memories and cultural values accumulated over time [2,3]. The international
community has consistently placed high importance on the protection and continuity of
urban culture. Both the United Nations Educational, Scientific and Cultural Organization
Recommendation on the Historic Urban Landscape (2011) and New Urban Agenda (2016)
explicitly emphasize preserving urban historical heritage and cultural diversity as a core
concern in cultural heritage management and as a pivotal driver for urban sustainable
development [4,5]. However, modernization is often overemphasized when developing
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open spaces in old cities, thus failing to protect and utilize cultural resources [6,7] and
contributing to cultural homogenization [8]. Traditional cultural recognition and value
assessment rely on textual expressions. These approaches can provide some systematization
and theoretical interpretation of culture. However, cultural information scattered across
texts, if not applied to specific spaces, lacks a holistic understanding and evaluation.
Consequently, these cultural resources are unlikely to be effectively incorporated into
urban planning or related development plans. Therefore, we explore how to recognize the
materialized outcomes of various cultures in old cities’ open spaces. Evaluation data is
presented in a schematic form, revealing the relationship between culture and space and its
significance in the development of old cities.

“Urban cultural mapping” provides people with a medium to retrieve textual and
graphic materials related to the city’s historical and cultural sites and events. Researchers
can use this specialized mapping to explore the city’s historical depth, grasp its cultural
characteristics [9], and present cultural resources systematically and visually using intuitive
cartographic language. This reflects the distribution, types, and features of resources
in different regions. Additionally, cultural mapping can reveal the intrinsic connections
and spatial relationships among cultural resources, offering intuitive and comprehensive
information support to decision-makers, researchers, and the public. Thus, this study aims
to develop a cartographic and evaluative methodology for cultural mapping of old urban
open spaces, building upon existing concepts to address the following questions: (1) How
can cultural maps reveal the real relationship between culture and community? (2) How
can the status and spatial structural characteristics of cultural resources in old urban open
spaces be characterized? (3) How can cultural mapping be applied to support sustainable
urban planning?

This paper is organized as follows: Section 2 reviews relevant literature, tracing the
evolution of the “mapping” concept, assessing the state of current research, and establishing
the necessity of this study. Section 3 introduces the study area and methodology, includ-
ing basic information on Nanjing’s old city, cultural category classification, cultural map
construction, and evaluation methods. Section 4 presents data analysis, quantifying eval-
uations across three dimensions: cultural density, cultural resource aggregation patterns,
and the alignment between the cultural map and related plans, followed by conclusions.
Finally, the discussion and conclusions are presented.

2. Literature Review
2.1. Theoretical Foundation: Conceptualizing the Evaluation Framework

Conventional studies of culture and heritage have often relied on dualistic
frameworks—such as indigenous or historical [10], tangible or intangible [11,12], and
official or unofficial—emphasizing grand narratives while overlooking the everyday rela-
tionships between people and cultural sites. Recent scholarship, in contrast, increasingly
emphasizes human agency, recognizing that the cultural value of urban space emanates
from social practices and affective engagement within cultural settings [13]. Urban culture
is produced, perceived, and sustained by people; thus, the relationship between culture
and communities constitutes a foundational lens for understanding urban cultural signif-
icance. This relationship is embodied through continuous bodily practice and daily life,
through which people appropriate, interpret, and assign meaning to urban spaces [14].
Culture manifests through three essential attributes: it is (1) produced through practice,
emerging not as a preformed entity but through ongoing social interactions, rituals, and
commemorations; (2) a medium of memory, materialized in heritage artifacts and sustained
through intangible customs and narratives, linking past and present while reinforcing
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collective identity; and (3) an instrument of identity, enabling individuals and communities
to cultivate belonging and sense of place through cultural participation.

Henri Lefebvre’s theory of the production of space [15], which illuminates space as
socially constructed—a site not only of physical form but also of social reproduction and
transformation—provides a critical foundation for this study. This perspective redirects the
research focus from isolated material entities such as buildings and structures to analyzing
the dynamic interactions between entities and open spaces, as well as the community
cultural practices and values embodied through these dynamics [14,16]. Building on this
theoretical foundation, we introduce the operational concept of “cultural site” to articulate
the constitutive association between entities and spaces, thus establishing a theoretical
framework for exploring the interconnection between culture and community. Cultural
value assessment thus aims to operationalize the communal meaning and vitality of a
location, translating abstract values into comparable metrics. International efforts such
as the UNESCO Culture|2030 Indicators [17] offer frameworks for evaluating culture’s
role in sustainable development. Earlier methodological contributions, such as the nine-
rectangle-grid framework proposed by Huang et al. [1] identify nine key assessment
indicators—including location, generation age, scale, significance of figures and events,
uniqueness, cultural and artistic level, visibility, integrity, and facility level—to interpret
the richness and depth of urban cultural entities. Recent research reflects a turn toward
multidimensional and systematic appraisal, incorporating criteria such as authenticity and
integrity [18,19], cultural diversity and revitalization [7,20], and environmental and spatial
characteristics [21]. This evolving consensus confirms that cultural valuation must extend
beyond material preservation to include perceptual, functional, and emotional dimensions,
thereby more fully capturing the contemporary relevance and vitality of cultural heritage.

2.2. Cultural Mapping: Conceptual Origins and Evolving Applications

The concept of “mapping” originates from cartography. This branch of geography
focuses on the objective measurement and representation of the Earth’s surface. Mapping
has expanded from merely depicting geographic information to a creative practice encom-
passing cultural symbols and the spiritual realm [22]. Denis Cosgrove emphasized its role
as an active instrument for social cognition in his work Mappings [23]. He argued that
“mapping” not only reproduces geographic information but also uncovers deeper social,
cultural, and political phenomena through observation and analysis of the surrounding
environment. Its interpretive and constructive abilities play a crucial role in planning and
design. Despite varying interpretations of “mapping” across disciplines, it aims to enhance
understanding and reflect on social realities through map-making.

Cultural mapping takes the concept of “mapping” as its theoretical foundation. It
originated from the Chicago School’s application of map methods in the study of social
space. Later, influenced by the “cultural turn” of geography, some researchers paid at-
tention to the cartographic presentation of daily cultural practice [24]. In 2006, UNESCO
issued its first official document on cultural mapping—the Havana Bulletin—as a practical
and participatory planning and development tool that can “transform the intangible and
invisible into a medium that can be applied to heritage management, education, and inter-
cultural dialogue” [25]. Scholars have defined cultural mapping as “an activity providing
new methods for describing, explaining, and dealing with the cultural resources of commu-
nities and places” [26]. This not only illustrates the distribution and development status
of specific material cultural elements but also renders the stories, practices, relationships,
memories, and rituals shaping local identities visible [27,28]. Cultural mapping has become
widespread internationally, spanning fields such as tourism geography, arts and culture,
and urban planning. In tourism geography, cultural mapping has transcended the limi-
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tations of traditional cartography to identify and evaluate the value of cultural resources
to tourist destinations. Research has explored the relationship between cultural heritage
and marine environments [29,30], ecosystem services [31] and cultural heritage in tourism
hotspots [32]. These perspectives aim to expand tourism resources by integrating natural
and cultural assets, enhancing the tourism appeal of cultural heritage [33]. In arts and
culture, cultural mapping is a crucial medium for exploring and expressing a community’s
cultural identity and historical memory. For instance, Mukwidigwi et al. examined how
monuments’ spatial characteristics contribute to reconstructing memory and identity [34],
particularly within urban public spaces. Other scholars have reignited enthusiasm for
historic neighbourhoods by narrating stories associated with landmark buildings or con-
structing collective memories [35,36]. Additionally, scholars have incorporated artistic and
civic engagement to investigate a city’s sense of place [37] and cultural resources.

In summary, cultural mapping has been widely applied across multiple disciplines
using both “top-down” and “bottom-up” research methodologies. However, existing
studies have often emphasized qualitative analysis. The application of cultural map-
ping in quantitative analysis and its interdisciplinary integration must be strengthened.
Within urban planning, cultural mapping is a participatory tool to foster public engage-
ment and community planning [38,39], specifically in placemaking [40], creative produc-
tion in urban spaces [41], distribution of urban cultural spaces [42], and cultural policy
formulation [43,44], and quantification of information to create cultural indicators [45].
This visual tool enables citizens and planners to showcase local narratives and assess the
impact of urban planning on cultural heritage [46], facilitating the effective integration of
cultural resources with community needs in urban development strategies. This study
aligns with current trends, focusing on the cultural information contained in old urban
open spaces, it comprehensively considers the practicality of planning implementation
and the feasibility of public involvement in utilizing cultural resources by overcoming the
limitations of existing research, which has been generalized or focused on communities,
historic districts, or cultural heritage. By focusing on the interplay between culture and
communities, this study constructs a cultural map of old urban open spaces to represent
the cultural accumulation and preservation status of these spaces visually and systemati-
cally. It also portrays the city’s intrinsic historical development and spatial evolution [47],
potentially opening new research avenues and applications for cultural mapping.

3. Materials
3.1. Study Area

This study examines the open spaces of Nanjing’s old city, covering an area of ap-
proximately 44 km2, which encompasses the core urban sectors of Xuanwu, Qinhuai, and
Gulou districts. The area is characterized by high population density, intensely concen-
trated socio-economic activities, and a significant agglomeration of public cultural facilities
(Figure 1). By constructing a cultural map, it systematically assesses the cultural signifi-
cance of these spaces, demonstrating the value of cultural mapping in the old city’s future
development. Nanjing, one of China’s first national historical and cultural cities, has a
rich history spanning over 7000 years. It has a city-building history of around 2600 years
and served as the capital for nearly 500 years during a pivotal period in modern Chinese
history. Nanjing also pioneered urban planning in 1919. The 1929 Capital Plan– the earliest
and most comprehensive systematic planning document in modern urban planning for
Nanjing—sought to transform the city into “a model city for the nation, comparable to
Europe’s and America’s great cities”. This plan laid the foundation for the structure of
Nanjing’s old city [48]. William C. Kirby, a professor at Harvard University, praised the
historical significance of the Capital Plan. He noted that its advanced planning standards
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rivaled those of the world’s leading metropolitan cities at the time. The plan emphasized
developing open spaces and preserving historical and cultural heritage [49]. Subsequently,
the Outline of the Urban Plan for Nanjing introduced the concept of cultural heritage
preservation, emphasizing the protection of historical relics and architecture to preserve
cultural achievements within open spaces [50]. Therefore, the open spaces of Nanjing’s old
city are highly representative subjects of cultural research.

 
Figure 1. Overview map of Nanjing’s old city.

3.2. Data Acquisition

We derived the basic cultural map from the satellite map of Nanjing on the BIGEMAP
GIS Office (v25.5.0.1). It was imported it into ArcGIS 10.8 for data processing, obtaining the
spatial coordinates of 59 cultural sites. These were then matched and calibrated. The road
network of Nanjing’s old city was obtained from the Nanjing Vector Road Network on the
BIGEMAP GIS Office. We imported it into ArcGIS 10.8 and superimposed it with the old
city’s base map after manual data processing, obtaining a complete base map for analyzing
cultural information in Nanjing’s old city.

Land-use and historical cultural information was primarily determined from three
sources: government planning documents, literary sources (Further details are provided
in Supplementary Table S1) and field investigations (Figure 2). The field investigations
had two purposes: data collection for mapping; and comparing government planning
documents with the investigation results to document the differences. Fifty-nine cultural
sites in Nanjing’s old city and its surrounding areas met the inclusion criteria. Selected
sites such as Xuanwu Lake, Zhongshan Mausoleum, Wuding-men Park, and Yueya Lake
Park are accessible and situated near the old city’s boundary.
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Figure 2. Field photographs of representative cultural sites in Nanjing’s old city.

4. Methodology
This study employed a hybrid methodology integrating cultural mapping and quanti-

tative evaluation to holistically assess cultural resources within Nanjing’s old urban open
spaces (Figure 3). First, we classified the culture of the old urban open spaces as relic,
living, or other culture. This provided the foundation for the study. Then, we constructed
the cultural map using cultural categories, cultural value scores, and land-use types as
coordinates for cultural sites. Utilizing the information from the cultural map, we quantita-
tively evaluated the current state of cultural resources in Nanjing’s old urban open spaces
considering three aspects: cultural density, cultural resource aggregation patterns, and
matching degree between cultural maps and related planning. The goal was to reveal the
cultural patterns of old urban open spaces and provide a scientific basis for the protection
and planning of urban culture. While creating the cultural map and evaluating the current
cultural resources, we followed two fundamental principles. First, we examined the rela-
tionship between culture and community. Second, we examined the relationship between
culture and the old city’s spatial structure.

Figure 3. Flow chart.
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4.1. Methodology for Constructing the Cultural Map of Old Urban Open Spaces
4.1.1. Cultural Sites

To observe the relationship between culture and community, we build a concept of
cultural site based on open spaces, including both entities and spaces. Entities refer to
buildings, structures, and other objects in an open space. Space refers to the open space
itself. Two situations can lead to an open space being a cultural site. The first is the existence
of cultural entities in an open space; the second is when the entity serves as the boundary
of the open space, forming a vertical interface with no separation between the entity and
open space. This enables open spaces to comprise all cultural sites in a city. Importantly,
open spaces are accessible to community residents. This creates the necessary conditions
for community residents to sustain and create culture through bodily practices.

4.1.2. Cultural Categories

The first step in constructing a cultural map is categorizing the culture under investi-
gation. The culture of old urban open spaces is created through long-term social, economic,
cultural, and environmental accumulation. It encompasses a wealth of cultural information
and activities. Considering the relationship between culture and people, the culture of
old urban open spaces can be divided into three categories. The first category is relic
culture, which refers to cultural achievements created by predecessors, such as various
historical landscapes or open spaces of historical value within old urban open spaces. The
second category is living culture, which refers to culture still in development, including
both material and immaterial culture. It expresses the vitality of open spaces and reflects
community residents’ daily lives. The third category, which we refer to as “other culture”,
is related to local cultural psychology or traditions as well as cultures that have not fully
formed. The latter spontaneously emerge in open spaces used by community residents
in various ways. Living culture and other culture are defined based on the relationship
between culture and the community, regarding community residents as both the subjects
of cultural practice and evaluation.

4.1.3. Cultural Value Score

The cultural value-scoring criteria for cultural sites are based on the research findings
in reference [1]. We examine the sites from three aspects: material elements, perceptual
elements, and cultural connotations. We selected 12 evaluation indexes, including gener-
ation age, scale, importance of people and events, uniqueness, cultural and artistic level,
visibility, integrity, openness, facility level, authenticity, health, and popularity (Table 1).

Table 1. Evaluation index system of open spaces.

Type Material Elements Perception Elements Cultural
Connotation

Index

Generation age Visibility Importance of people
and events

Scale Openness Uniqueness
Facility level Health Cultural and artistic level

Integrity Popularity Authenticity

We designed the nine-rectangle-grid evaluation index of open space culture according
to the characteristics of different types of culture. Both heritage (Figure 4a) and living
(Figure 4b) cultural sites were assessed using the following indicators: generation age, scale,
uniqueness, integrity, openness, and facility level. In addition, heritage sites were assessed
using the importance of people and events, cultural and artistic level, and visibility. The
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assessment of living cultural sites also included authenticity, health, and popularity. Other
cultural sites were evaluated based on five indicators: integrity, openness, facility level,
generation age and scale. Every indicator is evaluated on a 5-point scale (Table 2). Popular-
ity is determined by on-site questionnaires. The questionnaire procedure received formal
academic review approval, and verbal informed consent was obtained from all participants.
The cultural evaluation score for each site was calculated as the arithmetic mean of all
indicator scores, based on the premise that all indicators contribute equally to cultural
value. To ensure consistency and minimize subjectivity, ten researchers independently
performed scoring following a back-to-back procedure, followed by cross-checking and
collaborative resolution of discrepancies.

(a) (b) 

Figure 4. (a) Assessment indicators of heritage cultural sites; (b) assessment indicators of living
cultural sites.

Table 2. Scale of scores for indicators of cultural sites.

Number Indicator Interpretation
of Indicators

Score (Points)

5 4 3 2 1

1 Generation
age (years)

The historical
duration of the

cultural site
More than 100 75–100 50–75 25–50 Less than 25

2 Scale
(hm2)

The area occupied by
the cultural site Greater than 3 2–3 1–2 0.5–1 Less than 0.5

3
Importance of

Personages
or events

The geographical
scope of the influence
of people and events
associated with the

cultural site

International
or national

level
Regional level Provincial level Municipal

level
Administrative

region level

4 Visibility
The geographical

scope of the cultural
site’s influence

International
or national

level
Regional level Provincial level Municipal

level
Administrative

region level

5 Uniqueness

The degree to which
the culture of this site

differs from
other places

Only exist in
local

administrative
region

Exist in the
city area

Exist in
the province

Exist in
the region

Popular in
domestic and
international

scope

6 Popularity The popularity of the
cultural site Very popular Quite popular Moderately

popular
Not very
popular Unpopular

7 Cultural and
artistic level

The artistic value and
level of protection of

the cultural site

National-level
Cultural
Heritage

Protection Unit

Provincial-
level Cultural

Heritage
Protection Unit

Municipal-
level Cultural

Heritage
Protection Unit

District-level
or Municipal-
level Cultural

Heritage
Protection Unit

Unregistered
heritage
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Table 2. Cont.

Number Indicator Interpretation
of Indicators

Score (Points)

5 4 3 2 1

8 Integrity
The degree of

preservation of the
cultural site

Excellent
preservation

Good
preservation

Moderate
preservation

Poor
preservation

No
preservation

9 Openness

The extent to which
the open space is

accessible to different
groups of people

Estimated based on the actual conditions at the survey site
10 Health

Whether the culture
of the cultural site is
supportive in nature

11 Authenticity

Cultural activities
that are performed as

part of daily life
rather than for a

specific purpose or as
a performance

12 Facility level

The regulatory
requirements for

facilities based on
land-use type and the

public’s demands

Very
well-equipped Well-equipped Moderately

equipped
Poorly

equipped Unequipped

4.1.4. Land-Use Types

Among China’s urban construction land, park green spaces, squares, and streets
are the three most open and accessible urban spaces, closely intertwined with citizens’
daily lives and easily quantifiable. Hence, they constitute the primary sample types
for this study. Park green spaces, as defined by the Urban Green Space Classification
Standard (CJJ/T85-2017) [51] in China, represent a substantial category of green spaces
within designated construction areas, essentially functioning as urban parks. Squares
fall into two categories: (1) square green spaces, as outlined in the Urban Green Space
Classification Standard (CJJ/T85-2002) [52] and (2) small squares formed by the setback
of public buildings along streets, which, after landscaping and beautification, serve basic
recreational and seating functions. Streets refer to commercial pedestrian streets, historical
districts, old streets, and open residential communities that are not enclosed.

4.2. Evaluation of the Current State of Cultural Resources
4.2.1. Cultural Density

Density indicators for urban cultural sites measure the cultural richness of old urban
open spaces, including density of overall (1) and linear (2) distributions. Overall density
indicates the overall cultural richness of urban open space, while linear density measures
the cultural richness of major roads or tourist routes. A higher density value indicates
a greater concentration of cultural resources per unit area or unit length. The goal is to
observe the spatial structure of cultural sites from the spatial relationship between cultural
sites and the community.

Overall Cultural Density = Number of Cultural Sites/Area of Evaluation Including Cultural Sites (1)

Linear Cultural Density = Number of Cultural Sites/Length of a Spatial Route (2)

4.2.2. Cultural Resource Aggregation Patterns

Kernel density analysis (3) can visually reflect the degree of aggregation and distribu-
tion patterns of cultural sites by incorporating weights. The kernel function smooths the
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data points for a more continuous output, revealing the continuity characteristics of cultural
resource distribution [53,54]. The analysis was conducted in the ArcGIS 10.8 software. To
reflect the aggregation patterns of cultural resources more comprehensively in old urban
open spaces, this analysis incorporated value scores. Using the spatial coordinates of the
59 cultural sites as input points and their value scores as the population field, kernel density
analysis was applied to generate cultural resource aggregation patterns by category. The
search radius used the software’s default value based on Silverman’s rule of thumb [55],
which automatically calculates the optimal bandwidth from the input data distribution.
The output cell size was set to 10 for high-resolution results. A 9-level equal interval
color classification was used to visualize the patterns, with darker colors indicating higher
concentration and value of cultural resources, revealing the spatial distribution patterns of
cultural value and their impact on the urban cultural landscape.

Pn(Xi) =
1

(hn)
2 ∑n

j=1

 3
π

· Cvsj

(
1 −

( xi − xj

hn
2

)2
)2
(xi − xj < hn

)
(3)

Pn(Xi) is the kernel density value at the estimation point, j = 1 . . . n represents the
input points; hn is the bandwidth, in other words, the smoothing parameter (h > 0); xi − xj

is the distance from the estimation point to the cultural sample point. Cvsj is the cultural
value score of each cultural site.

4.2.3. Matching Degree Between Cultural Maps and Plans

The study compared the completed cultural map with the current plans for the sample
areas [56]. We considered land spatial planning; historical preservation, tourism, and
cultural and creative industry plans, including master plans; planning structures; layouts;
and key development areas. This comparison aimed to assess how well the existing plans
recognize and utilize cultural resources. The cultural map is not an absolute basis for
these plans. However, if these plans capture the regularities displayed in the cultural map,
they grasp the true relationship between culture and people in the study’s old urban open
spaces. Assuming that the cultural map is accurate and effective, the alignment between
the cultural map and relevant plans reflects the degree of utilization and the prospects for
cultural resources in the old city.

5. Data Analyses and Results
5.1. Constructing the Cultural Mapping of Nanjing’s Old City

The open spaces with cultural resources in the old city were classified as relic, living,
and other cultures. They were marked on the base map, resulting in the cultural map of
open spaces in Nanjing’s old city (Figure 5). According to Figure 6, 18 cultural sites are
distributed in Xuanwu District, 22 in Qinhuai District, and 19 in Gulou District. One site
spans two districts and was classified according to the district in which most of its area lies.
52 samples with relic or living culture were collected, including 16 samples in Xuanwu
District, 21 in Qinhuai District, and 15 in Gulou District. 36 sites are relic culture sites,
such as the Nanjing Presidential Palace, Jiming Temple, and Zhanyuan Garden. There
are 16 living cultural sites, including Xinjiekou, Confucius Temple, and East Zhonghua
Gate Historical Culture Block. 7 are considered other culture sites, such as Yuejiang Tower,
Daxing Palace Square, and Yueya Lake Park. Among these 59 cultural sites, 33 are park
green spaces, 11 are squares, and 15 are streets.

We evaluated the cultural value information and indicators for the 59 selected cultural
sites. Figure 4 summarizes the cultural evaluation factors for relic and living culture open
spaces. For other types of open spaces, where culture is not yet fully developed, the
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evaluation is based on five indicators: integrity, openness, facility level, generation age, and
scale. The nine-rectangle-grid score of each cultural site was averaged to obtain a cultural
evaluation score (Figure 6).

Figure 5. Cultural types of open spaces in Nanjing’s old city.

Figure 6. Cultural evaluation scores of open spaces in Nanjing’s old city.
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Based on these results, the “cultural information sheet” formed by the cultural types,
cultural value scores, land-use types (Figure 7) and spatial locations are placed on the base
map, resulting in the cultural map of open spaces in Nanjing’s old city (Figure 8).

Figure 7. Land use types of open spaces in Nanjing’s old city.

Figure 8. Cultural map of open spaces in Nanjing’s old city.
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The old city’s average score was 3.71. To further analyze the distribution charac-
teristics of the cultural evaluation scores, this study compares the average scores across
administrative districts and cultural types. As shown in Figure 9a, the average cultural
value scores of Xuanwu (3.78), Qinhuai (3.62), and Gulou (3.76) Districts are relatively close,
with Xuanwu slightly higher, indicating a generally balanced level of cultural resource
value across the old city. As illustrated in Figure 9b, relic culture exhibits the highest
average score (3.75), followed by living culture (3.69), while other culture scores relatively
lower (3.57). These results align well with Nanjing’s status as a historical and cultural city,
reflecting its abundant historical heritage and successful preservation efforts, while also
demonstrating the vitality of living cultural practices.

  
(a) (b) 

Figure 9. Comparison of cultural evaluation scores in Nanjing’s old city. (a) By administrative district;
(b) by cultural type.

5.2. Density Evaluation and Analysis of the Cultural Spatial Structure
5.2.1. Overall Density

The overall cultural density of Nanjing’s old urban open spaces is 1.3/km2. The overall
cultural densities by district are 1.5/km2 (Xuanwu), 1.3/km2 (Qinhuai), and 0.9/km2

(Gulou). Xuanwu District has the highest density of cultural resources, while Gulou District
has a lower density. The open spaces in Nanjing’s old city are mainly concentrated in
areas with cultural landmarks, historical sites, and favorable natural resources. Specifically
distributed along the Ming City Wall, historical streets and alleys, as well as the moat, the
banks of the Qinhuai River (such as Qingliang Mountain and Stone City Park relying on the
monuments stored), Yueya Lake Park, and Wulong Pool Park are located along the Qinhuai
River. Xinjiekou and Gulou Square are located in the city center, with squares designed to
meet nearby residents’ needs. Xuanwu District retains a rich collection of historical relics
and cultural sites.

5.2.2. Linear Density

To illustrate the relationship between cultural sites and the community, we used the
city’s roads as the connecting lines between cultural sites. We mapped the roads between
the 59 cultural sites with the network analysis tool in ArcGIS 10.8 to form the cultural space
structure diagram (Figure 10). This was used to determine the spatial connection between
cultural sites in Nanjing’s old urban open spaces. The four main cultural axes of Nanjing’s
old city connect various cultural sites (relic or living culture) along their paths:

• Route 1: Taiping Gate Road–Longpan Road–Beijing East Road–Beijing West Road,
6.1 km. Connects six cultural sites; linear density of 1.0/km.

• Route 2: The line of Zhongshan Gate Street–Zhongshan East Road–Hanzhong Road,
6.5 km. Connects seven cultural sites; linear density of 1.1/km.
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• Route 3: Central Road–Zhongshan Road–South Zhongshan Road–Zhonghua Road,
8.0 km. Connects 11 cultural sites; cultural linear density of 1.4/km.

• Route 4: Daqiao South Road–Huju North Road–Huju Road, 6.4 km. Connects
10 cultural sites; linear density of 1.6/km.

Figure 10. Cultural space structure diagram of open spaces in Nanjing’s old city.

Linear density analysis further revealed the distribution characteristics of cultural
resources along major transportation routes and tourist paths. Route 4 (Daqiao South
Road–Huju Road) exhibited the highest cultural linear density, indicating a rich concentra-
tion of cultural resources along this axis, with high cultural accessibility and tourism value.
However, the uneven overall distribution of cultural resources may lead to insufficient
cultural experiences in certain areas, affecting citizens’ and visitors’ overall perception of
Nanjing’s culture.

Cultural heritage sites showed some regional clustering. The central area had a higher
concentration of cultural heritage sites, including historical cultural districts, modern
commercial culture, and event centers. Cultural heritage sites were sparse in the eastern
and northern areas, primarily owing to the fragmentation of the Ming City Wall. This has
become a blind spot in green space management and lacks large-scale open spaces that
can serve the community. Xuanwu District has the highest concentration of cultural sites,
distributed linearly along the main roads. Qinhuai District has an uneven distribution.
Sites are concentrated in the old city’s southern part but sparse elsewhere. In Gulou District,
the western part showed a point-line-surface distribution, while the northern and eastern
parts exhibited a clustered pattern.

5.3. Analyzing Cultural Resource Aggregation Patterns

Kernel density analysis, combined with cultural value scores, revealed the aggregation
patterns of cultural value in Nanjing’s old city. Compared to living and other cultural
sites, heritage cultural sites dominated in terms of quantity and distribution range. This
formed a network of relic culture in the old city. The spatial distribution of relic culture
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exhibited a significant clustering pattern with uneven spatial distribution (Figure 11a). It
was sparse in the northwest and southeast and dense in the southwest and northeast. A
high-density cluster was formed around Beijige Park, Jiming Temple, and Heping Park.
This area is therefore a comprehensive “hotspot” with concentrated and high-value heritage
cultural resources in Nanjing’s old city. In the northwest, areas such as Yuejiang Tower,
Gan Xi’s former residence in the south, Changxiang Park in the east, and the Wuchao Gate
ruins in the east show moderate clustering with a point-based distribution. They exhibit
a linear distribution trend from the south to the northwest and northeast. The results
revealed the continuity and networked characteristics of the number and value of relic
culture in Nanjing’s old urban open spaces. Thus, these heritage sites are not isolated but
interconnected through spatial links, forming a relatively organic cultural ecosystem.

  
(a) (b) 

 
(c) 

Figure 11. (a) Aggregation patterns of cultural heritage sites; (b) aggregation patterns of living
cultural sites; (c) aggregation patterns of other cultural sites.

Living cultural sites were concentrated in the central area, presenting a “multi-center
aggregation” distribution pattern with fewer sites in surrounding areas (Figure 11b). The
central area, with historically protected districts such as Yihe Road and Zhujiang Road,
formed the core group. High cultural value and density create hotspots for living culture,
which are connected through linear extensions to key living culture nodes such as Zhan
Garden Road and the Confucius Temple. Most of these living culture sites are active histor-
ical neighborhoods, old parks, and squares. They reflect the city’s cultural vitality but are
also an integral part of the community residents’ daily lives. The spatial analysis of cultural
value further revealed the mobility and adaptability of living culture in the old city’s open
spaces. This suggests that these cultural resources dynamically adapt to the development
of urban functions and residents’ needs, thus maintaining their cultural vitality.
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Other cultural sites had a dispersed spatial distribution showing a point-like discrete
pattern, mostly near communities. Areas such as Taiping North Road and Daxinggong
Square exhibited concentrated cultural value (Figure 11c). Not only do they provide spaces
for daily communication and recreational activities for community, but they also offer
potential space for developing new cultures. Relic culture represents the direct use of
cultural achievements created by predecessors; living culture reflects citizens’ continuation
and contribution to the culture initiated by their predecessors. Other culture signifies the
emerging human–environment relationship, with community residents actively forming
new cultural identities. The proximity of other cultural sites to communities further
emphasized this dynamic.

5.4. Analyzing the Matching Degree Between the Cultural Map and Plans

To further validate the effectiveness of the cultural map as a planning tool, we com-
pared the evaluation results with Nanjing’s existing urban planning, heritage preservation,
and other relevant policy documents as follows.

The planned protection and control scope of the key conservation areas largely coin-
cides with the evaluation results of this study. In September 2023, the latest version of the
“Nanjing Historical and Cultural City Protection Plan” [57] entered the public consultation
phase. The plan “designates four historically significant areas—South of the city, Ming
Palace, Gulou—Qingliang Mountain, and Beijing East Road—as historical districts that
need focused protection and control”. This designation closely aligns with the distribution
of heritage cultural spaces shown on the cultural map (Figure 12).

Figure 12. Comparison of the Relic Culture Distribution.

The official identification of developable resources is largely consistent with the evalu-
ation results of this study. The Nanjing Historical and Cultural City Protection Plan also
states the need to “preserve and continue the overall pattern, spatial scale, and historical
style of the street districts, maintaining the continuity and vitality of social life in these
areas”. Documents such as the “Nanjing “14th Five-Year Plan for Culture and Tourism
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Development” [58] and “Conservation Plan for the Yilu Road Historical and Cultural
District–Revitalization Plan for the Yilu Road Historical and Cultural District” [59], address
similar issues, emphasizing the “integrated development of culture and tourism”. This
resonates with the high concentration of living cultural resources in historical districts such
as Yihe Road and Zhujiang Road, as indicated on the cultural map.

Compared with the assessment of this study, the planning of the cultural network
lacks comprehensiveness and attention to residents. The Nanjing Historical and Cultural
City Protection Plan further proposes the goal to “fully utilize the Ming city wall, city
moat, Qinhuai River, and historical streets to repair, connect, and integrate, building an
ancient capital’s cultural ecological network”. This aligns closely with the cultural axes
outlined earlier (Figure 13). However, the cultural map and evaluation results indicate
that the cultural resources of the old city still lack effective integration and utilization.
Unlike the four cultural axes in Nanjing’s old city built upon the existing road network
shown on the cultural map, the ancient capital cultural ecological network emphasizes
historical corridors, including historical axes, streets, and waterways. It focuses on the
logic and cohesiveness of textual planning but lacks attention to the public’s daily life.
The reason for this is that these planning documents have not adequately considered
other types of living culture, such as historical districts, city walls, and emerging spaces
for community cultural development, beyond designated heritage sites. International
studies and practices in preserving living heritage emphasize the relationship between
heritage sites and communities, which is a crucial aspect overlooked by the aforementioned
plans. The significance of constructing the cultural map lies in clarifying the relationship
between culture and the public, promoting a comprehensive understanding of the old city’s
cultural resources.

Figure 13. Comparison of cultural axis planning.

5.5. Evaluation Results

Based on the evaluation data, the cultural map of Nanjing’s old urban open spaces
reveals three key findings. First, Nanjing has successfully integrated heritage sites into
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open spaces like parks and squares. However, most relic culture is concentrated along the
city’s scenic belt, serving primarily as static displays rather than fostering new cultural
developments. While some living culture has been integrated into residents’ daily lives,
challenges remain, including insufficient quantity, uneven distribution, and inadequate
protection. For example, traditional districts like the GanXi blocks have been replaced by
luxury villas. Other cultures are less evident due to rigid open space designs that lack
flexibility and fail to inspire community creativity. Overall, the community has not been
fully incorporated into cultural protection and development.

Second, the old city’s spatial structure is clear but imbalanced. Four cultural axes,
connected by the Nanjing Circumvallation scenic belt, form a network covering the old
city. However, cultural types are unevenly distributed. The overall cultural density varies
across administrative areas, and the linear density of the four axes differs significantly. This
imbalance suggests room for improvement in community-level cultural development.

Third, the cultural map aligns with Nanjing’s urban planning and heritage preserva-
tion goals, serving as an effective visualization tool. It highlights issues such as the limited
number and uneven distribution of living culture resources, as well as the lack of integration
of other cultural resources. Unlike the planned ancient capital cultural ecological network,
which focuses on heritage, the cultural map emphasizes the connection between culture
and the community. These issues remain unaddressed in existing plans, and the community
has yet to play a central role in the sustainable development of cultural resources.

6. Discussion
6.1. Discussion of Results and Methods

This study, based on the Nanjing case, reveals several less-documented spatial pat-
terns and planning issues. The evaluation results show significant differences in the spatial
aggregation patterns of relic, living, and other cultures. This finding refines the “cultural
core area” phenomenon observed by Kourtit & Nijkamp [3] at the global city scale, indicat-
ing that the spatial aggregation of high-value cultural resources exhibits diverse patterns
and requires targeted conservation and activation strategies in planning. The uneven
distribution of relic culture is attributed to Nanjing’s complex evolution from an ancient
capital to a modernized metropolis, compounded by wartime destruction, which prevented
the complete preservation of the urban structure from any single historical period. The
insufficiency and uneven distribution of living culture echo the cultural spatial inequality
issues highlighted by Currie and Correa [42]. The four cultural axes identified through
linear density analysis reveal that cultural resources are primarily clustered along the
city’s main transportation arteries, confirming the role of cultural mapping as a visual and
dynamically adjustable route planning tool [7]. Furthermore, the matching degree analysis
with existing urban planning policies indicates that Nanjing’s historical and cultural con-
servation plans highly align with the distribution of relic culture identified in this study
but pay severely insufficient attention to ongoing living culture and emerging other culture.
This resonates with the view of Florentin et al. [40] that urban planning will struggle to
maintain sustainable cultural vitality without effectively incorporating bottom-up cultural
narratives. Thus, cultural mapping can serve as an effective tool for connecting heritage
site culture with the community.

This study presents a methodology for elucidating the real relationship between cul-
ture and people, establishing a new concept of cultural site. It divides the cultural aspects
of old urban open spaces into relic, living, and other culture, moving beyond the traditional
dualistic perspective, and examines the relationship between culture and community, which
aligns with scholars’ emphasis on the importance of community participation in cultural
policy [28,34,39,60,61]. The stock of heritage-type culture indicates whether the old city’s
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historical and cultural depth is substantial and whether preservation efforts are appropriate.
The stock of living culture reflects the continuity of the old city’s culture and spatial vitality,
while the stock of other cultures highlights the community’s role in creating a new urban
citizen culture. Compared to previous studies that have employed methods such as the
analytic hierarchy process [7,62,63] and system evaluation [64], this study reconstructed a
nine-rectangle-grid evaluation system for old urban open spaces, overcoming the limita-
tions of previous single-indicator approaches through multi-dimensional and categorized
assessment. It considered three aspects: material elements, perceptual elements, and cul-
tural connotations. The study designed cultural value assessment indicators, incorporating
perceptual and cultural elements such as healthiness, authenticity, and popularity, thereby
making the evaluation more aligned with the community’s actual usage experience and
emotional identification [39], utilized GIS technology, and analyzed the spatial distribution
structure and aggregation pattern of cultural resources in conjunction with the urban spatial
structure based on cultural-value scoring. This contributes to visualizing, quantifying, and
systematizing the cultural-resource value assessment of old urban open spaces. Further-
more, the matching analysis between the cultural mapping outcomes and urban planning
documents transcends the traditional scope of cultural mapping applications limited to
environmental impact assessment [60] or cultural resource valuation [3,63]. It elevates its
application to the level of providing feedback and optimization for urban master planning,
offering a more operational policy tool.

6.2. Applications of Cultural Mapping

Cultural mapping contributes to preserving and enhancing the old city’s unique
characteristics. By providing a systematic and efficient way to assess the value, quantity,
spatial distribution, and land-use status of cultural sites, cultural mapping allows planners
to incorporate the social processes required for forming and developing culture into the
old city’s planning. This ensures sustainable dynamics for preserving or reshaping the
city’s unique character. Extensive data collection, analysis, and evaluation are completed
within the cultural mapping process, thus streamlining the work for planners. As a highly
integrated tool, cultural mapping significantly reduces time costs and enhances decision-
making efficiency.

Second, cultural mapping supports the planning of cultural and creative industries
in the old city [41]. The cultural mapping reflects the essential cultural elements required
for fostering the growth of cultural and creative industries. This includes their influence,
relevance to residents’ daily lives, and current land-use status. When treated as a platform,
cultural mapping can be enhanced by integrating cultural geographic information, which
translates social science theories into spatial representations. This approach facilitates
cluster effects for cultural and creative industries through more effective planning.

Finally, cultural mapping promotes community involvement in the old city’s sustain-
able development. The methods presented in this study—the classification of cultural
sites, cultural value evaluation, cultural density analysis, aggregation assessment, and
the analysis of the matching degree between the cultural map and relevant plans—aim to
deepen the understanding of the relationship between culture and community. These meth-
ods offer essential information to clarify the community’s role, support the establishment
of cooperative models, and guide the formulation of sustainable development goals and
action plans.

6.3. Limitations and Future Research Directions

This study has several limitations that should be addressed in future research. First,
it primarily focuses on the status of cultural resources, lacking an in-depth analysis of
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their dynamic evolution process and future development trends. Furthermore, while the
current methodological framework prioritizes the integration and comparison of cultural
attributes, the relationship between cultural sites and their land-use boundaries has not
been extensively explored and remains a subject for future research. Consequently, reflect-
ing the dynamic nature and complexity of cultural resources is difficult. Future research
should incorporate historical data and dynamic monitoring methods to provide a more
comprehensive understanding of cultural resources. A layered approach should be intro-
duced, positioning the open spaces in the old city as dynamic information systems that
emphasize cultural diversity. By overlaying cultural maps from different periods, future
studies can visualize the quantity and spatial distribution characteristics of cultural changes.
At the same time, these studies can plan open spaces as sustainable living entities. Second,
evaluation indicators in this study were primarily selected based on expert experience. This
involves top-down judgment and may introduce subjectivity. Future studies can validate
and optimize the evaluation indicator system. Bottom-up approaches and large-scale
sample verification will enhance the objectivity of the evaluation results. Third, we further
develop an accurate method to assess the relationship between old city culture and the
community, providing a basis for formulating sustainable development plans that involve
community participation. Finally, the scope and depth of cultural mapping applications
still have room for expansion. In future research, we plan to design the cultural mapping
of old urban open spaces as a GIS-based cultural information retrieval platform, further
refining the evaluation indicators to provide intuitive and comprehensive information
support for decision-makers, researchers, and the public.

7. Conclusions
Grounded in the real relationship between culture and urban residents, this study

designed cultural mapping with cultural categories, cultural value scores, and land-use
types as coordinates for cultural site information. It proposed an evaluation method for the
status of cultural resources in old cities, using cultural density, cultural resource aggregation
patterns and the matching degree between cultural mapping and relevant plans as key
indicators. The academic contributions of this research are threefold. First, it establishes
the concept and classification method of cultural sites in open spaces, fully considering
the realistic relationship between culture and community residents. Second, the cultural
mapping integrated spatial, categorical, value, and land-use information, providing an
analytical base map to acquire useful planning data. Third, evaluating the status of cultural
resources reveals their presence and operation in old urban open spaces. The cultural map
of Nanjing’s old urban open spaces effectively characterizes the existence state and spatial
structure features of three types of culture: relic, living, and other. The evaluation results of
the current state of cultural resources show that the spatial structure derived from cultural
density analysis, aggregation patterns obtained through kernel density analysis, and the
matching degree between the cultural mapping and relevant plans provide a reference for
adjustments to the development plans in Nanjing‘s old city, demonstrating the potential
of cultural mapping as a tool for planning and research. Beyond old urban open spaces,
the approach and methodology presented in this study can be applied and evaluated in
broader contexts.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/buildings15183318/s1, Table S1: List of Government planning
documents and literary sources.
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