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Abstract

Cultural heritage is widely recognized as a critical resource for urban regeneration and
sustainable regional development, yet its value realization depends on adequate support-
ing conditions. While existing studies have examined the spatial distribution of heritage
resources, frameworks that jointly address resource endowments and regional support
capacities remain scarce. This study constructs a two-dimensional evaluation system
comprising Cultural Heritage Value (CHV) and Heritage Regeneration Support Capacity
(HRSC), and proposes a two-stage CRITIC method. An empirical analysis is conducted
across 84 county-level units in Fujian Province, integrating five categories of cultural her-
itage data and POl-based urban functional data. The CRITIC method is applied separately
within CHV and HRSC, followed by a second-stage weighting to calculate the Cultural
Heritage-led Urban Regeneration Potential Index (CHURPI). Spatial patterns are examined
through kernel density estimation, typology classification, and spatial autocorrelation
analysis. Four key findings emerge. First, the five heritage categories exhibited differenti-
ated spatial clustering, supporting the need for multi-type integrated assessment. Second,
high-CHV counties were widely distributed across coastal and mountainous areas, whereas
high-HRSC counties were concentrated in core metropolitan areas such as Fuzhou and
Xiamen, indicating a notable spatial mismatch between heritage endowment and support
capacity. Third, only 8.3% of counties were classified as high-potential, mainly clustered in
the northeast, with a global Moran’s I of 0.161 (p < 0.001) indicating a weak-to-moderate but
statistically significant positive spatial autocorrelation. Fourth, traditional village density
(0.386) and functional diversity (0.509) received the highest weights within CHV and HRSC,
respectively. These weights indicate that the two indicators are the most information-rich
and least redundant within the selected indicator system, rather than universally the most
important drivers of heritage-led regeneration. With this caveat, the results are consistent
with the interpretation that traditional settlements serve as primary heritage carriers in
Fujian and that diversified functional environments may be more conducive to heritage
value translation than single-type facility provision. The framework offers an operational
pathway for identifying heritage-led regeneration potential and supporting differentiated
cultural resource allocation.
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1. Introduction
1.1. Background

Rapid urbanization and land spatial transformation are driving urban development
from greenfield expansion towards stock renewal and sustainable utilization. In this pro-
cess, the objectives of urban regeneration are no longer confined to physical improvement,
but increasingly emphasize local distinctiveness, socio-cultural continuity, and the reuse
of existing spatial resources [1,2]. Cultural heritage has thus gradually shifted from a
traditionally protected object to an important resource for urban regeneration and sustain-
able regional development [3,4]. Cultural heritage carries historical information and place
memory. It also supports local economic and social development through cultural tourism,
spatial reuse, cultural industries, and community activities [5].

This recognition is closely related to the recent paradigm shift in cultural heritage
conservation. The Historic Urban Landscape (HUL) approach proposed by UNESCO
emphasizes that historic urban environments should be managed within broader social,
economic, and spatial contexts, rather than treating heritage as isolated conservation
objects [6,7]. Consequently, cultural heritage conservation has gradually evolved from a
narrow focus on physical preservation towards an integrated coordination of conservation,
utilization, planning, and development [8]. Related studies have also demonstrated that
historic environments and cultural heritage can provide unique endogenous resources for
urban regeneration, contributing to economic vitality, social identity, and spatial quality
enhancement [9].

However, cultural heritage does not automatically translate into regeneration out-
comes. The presence of heritage resources forms only the basis of potential value; their
actual contribution depends on whether regions possess adequate conditions for utilization
and support [10,11]. Research on cultural tourism indicates that heritage tourism devel-
opment relies not only on attractive cultural resources, but is also influenced by transport
accessibility, tourism facilities, service capacity, and the local economic environment [12].
Similarly, the adaptive reuse of historic buildings and industrial heritage can achieve func-
tional renewal of existing spaces, yet its implementation outcomes are equally affected by
location, market demand, public services, and governance conditions [13].

Therefore, the relationship between cultural heritage and urban regeneration is not
a simple “resource quantity—development outcome” nexus, but rather a value trans-
formation process co-determined by the heritage resource base and regional support
conditions [14]. Mountainous counties with abundant resources may possess numerous
traditional villages and cultural heritage sites, yet their regeneration potential may not nec-
essarily be high due to constraints in transportation, public services, and tourism utilization
conditions. Conversely, urban core areas, despite having relatively limited heritage resource
density, may exhibit stronger capacity for heritage value transformation by virtue of well-
developed cultural services, tourism facilities, and urban functions. Hence, identifying the
spatial relationship between cultural heritage resource endowments and regional support
conditions is of critical importance for understanding heritage-led urban regeneration
potential. This study uses “urban regeneration” in a broad sense, referring to heritage-led
regeneration beyond urban built-up areas, including county-level territorial units and their
rural and regional heritage resources.

1.2. Literature Review
1.2.1. Cultural Heritage and Sustainable Urban Regeneration

The relationship between cultural heritage and urban regeneration has become a
prominent topic in heritage conservation, urban planning, and sustainable development
studies [15]. Early research primarily focused on reconciling heritage preservation with
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economic development, whereas recent studies have increasingly treated cultural heritage
as a comprehensive resource for local development and urban regeneration [16,17]. Cul-
tural heritage generates economic value through cultural tourism, commercial activities,
and cultural industries, while simultaneously strengthening local identity, community
participation, and social cohesion, thereby producing social effects that extend beyond
physical conservation [1,18].

In terms of spatial renewal, the adaptive reuse of historic buildings, historic districts,
and industrial heritage is widely regarded as a crucial pathway linking heritage conserva-
tion and urban regeneration [19]. By introducing new functions such as commerce, culture,
public services, and leisure, existing heritage spaces can meet contemporary societal needs
while retaining historic character, thus avoiding marginalization due to functional obso-
lescence [20]. Meanwhile, cultural heritage also serves as a symbolic resource for local
development, enhancing regional attractiveness by shaping distinctive urban images and
place brands [21].

Nevertheless, the value of cultural heritage is not entirely predetermined by its mate-
rial attributes. Recent research has increasingly emphasized the socially constructed nature
of heritage value, whereby heritage significance is continuously reinterpreted through
social use, cultural identity, community participation, and interactions among diverse
stakeholders [22,23]. This implies that there is no fixed causal relationship between heritage
conservation and urban regeneration; heritage resources can only realize their developmen-
tal value when embedded in specific socio-economic and spatial contexts [24].

Therefore, from the perspective of sustainable urban regeneration, heritage research
needs to shift from asking how much value heritage resources possess towards examining
under what regional conditions heritage value can be effectively translated. This recognition
provides a theoretical foundation for understanding heritage-led regeneration potential
from both resource endowment and external support dimensions.

1.2.2. Spatial Assessment of Cultural Heritage Resources

The advancement of GIS and spatial analysis techniques has provided new method-
ological tools for regional assessment of cultural heritage resources. Existing studies have
widely employed GIS, kernel density estimation, spatial autocorrelation, and hotspot anal-
ysis to identify the spatial distribution of historic buildings, historic districts, traditional
villages, cultural landscapes, and intangible cultural heritage, and further analyzed their
spatial clustering, regional disparities, and evolutionary characteristics [25-27]. These stud-
ies are of significant value for heritage conservation zoning, cultural resource integration,
and regional spatial planning [28].

With the increasing availability of multi-source spatial data, heritage spatial research
has also expanded from single-type analysis towards integrated assessment of multiple
heritage categories. Different heritage types exhibit notable variations in their forma-
tion mechanisms and spatial manifestations [29]. For instance, traditional villages are
often closely associated with physiographic environments and historical settlement pat-
terns, whereas historic cultural towns, historic buildings, and intangible cultural heritage
tend to display distinct spatial clustering modes [30,31]. Therefore, synthesizing multiple
heritage types contributes to a more comprehensive understanding of regional cultural
heritage endowments.

However, existing spatial assessment studies primarily address where heritage re-
sources are located and how they are distributed, while paying insufficient attention to
whether these resources possess the conditions for further translation into regional regenera-
tion dynamics [32]. Higher resource density does not necessarily imply superior utilization
conditions. Mountainous traditional villages, for instance, may have high heritage density.
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Their capacity to transform heritage value, however, may be limited by poor transport,
weak public services, and few tourism facilities. Conversely, urban core areas, despite
possessing relatively limited heritage resources, may leverage well-established commercial,
cultural, and public service systems to achieve stronger resource utilization capacity [33].

Consequently, heritage spatial assessment should not be confined to resource distribu-
tion mapping, but must further attend to the spatial relationship between the resource base
and external environments [34]. This shift links traditional heritage resource evaluation
with regional development conditions, and opens up research space for further assessing
heritage-led urban regeneration potential.

1.2.3. Multi-Criteria Evaluation of Heritage-Led Regeneration Potential

This shift from resource mapping to resource-context matching calls for evaluation
methods that can handle multiple dimensions simultaneously. Multi-criteria evaluation
provides an effective approach for analyzing regional development issues with multidimen-
sional attributes [35]. Studies on urban sustainability, eco-environmental quality, land use
efficiency, and regional development potential have widely adopted multi-criteria decision-
making methods to integrate diverse resource, environmental, and socio-economic factors
into unified evaluation frameworks [36,37]. Among these, Criteria Importance Through
Inter-criteria Correlation (CRITIC) is an objective weighting method that determines in-
dicator weights based on the degree of variation and conflict among indicators, whereas
Technique for Order Preference by Similarity to an Ideal Solution (TOPSIS) is primarily
a ranking method that evaluates and ranks alternatives according to their distance to an
ideal solution. In practice, the two are often combined: weights derived from CRITIC (or
other weighting methods) are fed into TOPSIS to rank spatial units. This combination
makes them suitable for regional evaluation problems involving multiple dimensions and
indicators [38,39].

In cultural heritage research, the advantages of multi-criteria evaluation are mainly
reflected in two aspects. First, cultural heritage itself is inherently multidimensional.
Historic buildings, traditional villages, historic cultural towns, intangible cultural heritage,
and religious cultural spaces each reflect different dimensions of historical, social, and
cultural value. Relying solely on a single heritage type is insufficient to fully characterize the
regional cultural resource base. Incorporating diverse heritage types into comprehensive
evaluation can reduce the bias caused by single-indicator assessment [39,40].

Second, heritage-led regeneration essentially involves the alignment between resource
value and regional development conditions. The utilization of heritage resources is influ-
enced by multiple factors, including infrastructure, public services, tourism functions, and
the local economic environment [41]. Therefore, evaluating cultural heritage resources
and regional support conditions separately, and further examining their spatial matching
relationship, is more conducive to explaining potential differences across regions than
simply aggregating all indicators directly [18,42].

Thus, multi-criteria evaluation provides a methodological foundation for identifying
heritage-led urban regeneration potential from multiple dimensions. However, how to
distinguish cultural heritage resource endowments from external support conditions at the
regional scale, and further identify their spatial matching relationships, remains an open
question requiring further investigation.

While previous studies have applied GIS, multi-criteria decision-making (MCDM),
and indicator-based approaches to heritage assessment, they have mainly focused on iden-
tifying heritage values, prioritizing adaptive reuse options, or evaluating cultural tourism
potential within individual sites or districts. For example, GIS-based studies have mapped
the spatial distribution and tourism potential of intangible cultural heritage resources [43],
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while MCDM studies have developed frameworks for prioritizing adaptive reuse alter-
natives using methods such as Stepwise Weight Assessment Ratio Analysis—Weighted
Aggregated Sum Product Assessment [44]. Similarly, adaptive reuse evaluation frame-
works have been developed to assess post-reuse performance of heritage buildings, and
cultural tourism potential assessments have been conducted in traditional villages [45-47].
These studies have substantially advanced the operationalization of heritage evaluation,
but they generally treat heritage resources and their supporting conditions as a single evalu-
ative object, or assess them at the site or project scale. As a result, they do not systematically
examine whether the spatial distribution of heritage resources aligns with the regional
conditions required to translate heritage value into regeneration outcomes. The present
study addresses this gap by separating heritage endowment from regeneration-support
capacity at the county scale and by explicitly assessing the spatial mismatch between
the two.

1.3. Research Objectives and Contributions

This study constructs two evaluation dimensions—Cultural Heritage Value (CHV)
and Heritage Regeneration Support Capacity (HRSC)—and employs a two-stage CRITIC
method to evaluate both dimensions and their combined regeneration potential. Further-
more, through CHV-HRSC typology classification and spatial autocorrelation analysis,
this study identifies the resource—support relationships across counties and their spatial
clustering characteristics. The research focuses on three questions: (1) What spatial distri-
bution patterns do different types of cultural heritage resources exhibit in Fujian Province?
(2) What matching relationships exist between cultural heritage value and regional regen-
eration support capacity in spatial terms? (3) What spatial differentiation and clustering
characteristics does county-level cultural heritage-led urban regeneration potential display?

The main contribution of this study is not the application of CRITIC or GIS techniques
per se, but the conceptual and analytical distinction between cultural heritage endowment
(CHV) and the regional support conditions (HRSC) that jointly determine whether her-
itage value can be translated into urban regeneration potential. This distinction reframes
heritage-led regeneration as a matching problem between resource endowments and sup-
port capacities, rather than a simple function of resource quantity. The two-stage CRITIC
method, the CHURPI index, the CHV-HRSC typology, and the spatial clustering analysis
are presented as operational tools that support this argument, rather than as ends in them-
selves. By making this distinction explicit, the study provides a transferable framework
for identifying where heritage resources are most likely to be translated into regeneration
outcomes, and where support conditions must first be strengthened.

2. Materials and Methods
2.1. Research Framework

Based on this understanding, this study constructs an analytical framework of
“CHV—HRSC—Cultural Heritage-led Urban Regeneration Potential Index (CHURPI)”
to assess the potential capacity of converting cultural heritage resources into urban re-
generation momentum across different counties. CHV characterizes county-level cultural
heritage resource endowments, HRSC reflects the regional functional support conditions on
which the dissemination, utilization, and continuous revitalization of heritage resources de-
pend, and CHURPI comprehensively measures the potential regeneration capacity formed
under their joint effects. This study evaluates the potential regeneration capacity based on
cultural heritage resource endowments and regional support conditions, rather than the
current level of urban renewal or existing regeneration outcomes.
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As shown in Figure 1, the research workflow consists of five main steps. First, multi-

source cultural heritage data and urban functional data are integrated to construct a county-
level spatial database. Second, the indicator systems for CHV and HRSC are established.
Third, the two-stage CRITIC method is applied to calculate CHV, HRSC, and the final
CHURPIL Fourth, the resource-support matching types across counties are identified based

on the combined relationship between CHV and HRSC. Finally, kernel density estimation

(KDE), the Jenks natural breaks classification, and spatial autocorrelation analysis are

employed to reveal the spatial patterns of cultural heritage resources and CHURPL
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Figure 1. Analytical workflow of the study.

2.2. Study Area and Spatial Evaluation Unit

This study selects Fujian Province as the research area, as shown in Figure 2. Fujian is
located in the southeastern coastal region of China (23°12'-28°35' N, 115°40'-120°55 E) and
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possesses a long history of development and a diverse cultural background. The province
administers nine prefecture-level cities: Fuzhou, Xiamen, Zhangzhou, Quanzhou, Sanming,
Putian, Nanping, Longyan, and Ningde. Shaped by long-term maritime trade, population
migration, regional exchanges, and multicultural interactions, Fujian has developed a
culturally significant heritage system with distinctive regional characteristics, giving rise to
diverse tangible and intangible cultural heritage carriers [48].

Meanwhile, notable regional development disparities exist within Fujian. Coastal
areas, represented by Fuzhou, Xiamen, and Quanzhou, exhibit higher urbanization levels,
more complete public service facilities, and stronger tourism and consumption capacity.
In contrast, certain mountainous and traditional settlement areas possess abundant his-
torical and cultural resources, yet face constraints in realizing the value of these heritage
resources due to population loss, relatively lower economic development levels, and lim-
ited public services and tourism utilization capacity [49]. This spatial condition—where
heritage resource endowments and regional development support conditions are not fully
aligned—provides a strategic test case for analyzing the matching relationship between the
heritage resource base and support capacity.

Fujian is therefore selected not as a statistically representative coastal province, but as
a strategic test case in which cultural heritage resources and regional support conditions
are spatially mismatched. The province combines a heritage-rich but unevenly developed
coastal-mountain gradient, with abundant traditional settlements, intangible heritage,
and religious cultural landscapes in inland and mountainous counties, alongside well-
developed urban functions and tourism facilities in coastal metropolitan cores such as
Fuzhou and Xiamen. This configuration allows the CHV-HRSC framework to be tested
precisely where the distinction between heritage endowment and regeneration-support
capacity matters most. The framework itself is transferable to other regional contexts,
including other Chinese provinces and heritage-rich regions in other countries, provided
that indicator selection, weighting, and spatial units are recalibrated to local data availability,
governance scale, and heritage composition.

Given that heritage conservation, territorial spatial planning, public service allocation,
and regional governance are all conducted within the administrative system, this study
adopts county-level administrative units as the spatial evaluation units. The county level
is adopted because it is the basic administrative unit through which heritage conserva-
tion, territorial spatial planning, public service allocation, and regional governance are
implemented in China. It also accommodates both urban and rural heritage resources
within a single spatial framework, allowing the relationship between heritage endowment
and regional support conditions to be examined in a policy-relevant manner. The county
level serves as a critical governance scale connecting regional development strategies and
local planning implementation, while also effectively accommodating the relationship
between heritage resource distribution and regional development conditions. Furthermore,
the county scale enables the integration of heritage and Point of Interest (POI) data from
different sources and spatial scales into a unified spatial framework, thereby enhancing
the consistency of multi-source data analysis. Ultimately, this study takes 84 county-level
administrative units in Fujian Province as the basic spatial evaluation units, and matches
all cultural heritage resources and POI data to their corresponding counties.

2.3. Data Sources and Preprocessing

To ensure spatial consistency among multi-source spatial data, this study first unifies
all data from different sources into the WGS84 coordinate reference system, followed
by spatial calibration and data matching. For spatial metric analyses involving county
areas, point distances, and kernel density estimation, the data were transformed into the
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Krasovsky 1940 Albers equal-area projection to ensure accuracy in spatial distance and

area calculations. All spatial overlay operations, spatial joins, and county-level statistical

aggregations were performed in ArcGIS Pro 3.5.4.
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Figure 2. Geographical location of Fujian Province and boundary (adapted from [50] and map
approval number: GS (2024) 0650).

2.3.1. Cultural Heritage Resource Data

Given that cultural heritage exhibits characteristics of multiple types, scales, and

carriers, this study constructs a cultural heritage resource database from five aspects:

tangible heritage, traditional settlements, historic towns, intangible heritage, and

cultural landscapes.

@

@)

®)

National Key Cultural Relics Protection Units. These represent nationally significant
immovable cultural heritage categories in China, possessing high historical, artistic,
and scientific value. This study adopts the spatial distribution dataset of national
key protected cultural relic units of China compiled by Ye et al. [51]. This dataset is
constructed based on the eight batches of national key cultural relic protection units
announced by the State Council from 1961 to 2019, comprising 5058 cultural heritage
sites with spatial location information.

Traditional Villages. These serve as important spatial carriers of traditional Chinese
cultural landscapes, rural historical spaces, and local social memory. This study adopts
the list of Chinese traditional villages announced by the Ministry of Housing and
Urban-Rural Development and relevant authorities, covering six batches published
from 2012 to 2023, with a total of 8155 samples.

Historical and Cultural Towns. These are important carriers of regional historical
spatial structures and local cultural memory, collectively forming a historically contin-
uous settlement-type heritage system together with traditional villages. This study
adopts the spatial dataset of historical and cultural towns and scenic spots in China
published by Yu et al. [52]. This dataset is primarily constructed based on the lists
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of Chinese historical and cultural towns announced by the Ministry of Housing
and Urban-Rural Development and the National Cultural Heritage Administration,
including town names, geographic locations, and related spatial attributes.

(4) National Intangible Cultural Heritage. Intangible cultural heritage embodies local
cultural traditions, knowledge systems, craftsmanship transmission, and cultural
identity, serving as an important social and cultural carrier within the heritage system.
This study adopts the spatial dataset of national intangible cultural heritage of China
published by Guo et al. [53]. This dataset is constructed based on the five batches
of national intangible cultural heritage items announced by the State Council in
2006, 2008, 2011, 2014, and 2021, including item names, categories, and spatial
location information.

(5) Religious Cultural Spaces. These are important components of local historical and
cultural landscapes, having long carried local belief systems, social memory, cultural
activities, and historical spatial continuity. This study adopts the spatial dataset
of Chinese religious sites published by Liu et al. [54], which includes site names,
religious types, addresses, and geographic locations. Unlike heritage resources with
clear national-level designations, religious sites do not possess uniform heritage
grades. Therefore, this study does not treat religious sites as equivalent to national-
level heritage resources, but rather as supplementary data reflecting the continuity
of regional historical and cultural landscapes and the cultural space base. For the
purposes of this study, religious cultural landscapes are operationally defined as
spatially fixed religious sites and their associated cultural spaces, including temples,
churches, mosques, ancestral halls, and other recognized religious or belief-related
sites recorded in the dataset. Density is measured as the number of recorded religious
sites per unit county area, consistent with the other four CHV indicators.

2.3.2. Urban Functional Support Data

The translation of cultural heritage resources into social value, tourism value, and
spatial vitality depends not only on the resource endowment of the heritage itself, but is
also influenced by regional cultural dissemination, tourism utilization, and the compre-
hensive urban service environment. Therefore, this study adopts Baidu Maps POI data
to construct the HRSC evaluation system. The POI data were collected from August to
October 2025. The raw data include 14 categories of urban functions: catering, shopping,
commercial residential, leisure and entertainment, healthcare, sports and fitness, science
and education culture, tourist attractions, hotel accommodation, life services, corporate
enterprises, transportation facilities, financial institutions, and automobile-related services.

Considering the differential roles of various urban functions in the dissemination
of heritage value, tourism utilization, and spatial revitalization, this study reclassifies
the 14 original POI categories into three functional categories based on their attributes:
cultural service, tourism utilization, and urban service. Cultural service includes sci-
ence and education culture-related POls, representing spatial facilities associated with
cultural dissemination, cultural exhibition, educational exchange, and public participation.
Tourism utilization includes four POI categories—tourist attractions, hotel accommodation,
catering, and leisure and entertainment—representing spatial facilities related to tourist vis-
itation, visitor stays, recreational experiences, and associated consumption activities. Urban
service includes the remaining POI categories outside cultural service and tourism utiliza-
tion, representing the comprehensive urban functions and social service environment of
the region.
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2.4. Indicator System Construction

Given the notable variations in spatial area across different counties, directly using
the counts of cultural heritage resources or POI facilities may be subject to the scale
effect of county area. Therefore, this study converts all count-based indicators into area-
normalized spatial density indicators, calculated as the ratio of the number of corresponding
resources or facilities within a county to the county’s administrative area. Through area
normalization, the influence of county area differences on indicator outcomes can be
reduced, and the comparability of resource and functional intensity across different spatial
evaluation units can be enhanced. Based on this, this study constructs a two-dimensional
indicator system comprising CHV and HRSC. CHYV is used to measure county-level cultural
heritage resource endowments, while HRSC is used to measure the regional functional
support conditions required for the dissemination, utilization, and continuous revitalization
of heritage value.

2.4.1. Cultural Heritage Value

CHV is used to evaluate county-level cultural heritage resource endowments. CHV
in this study is operationalized as the spatial concentration and endowment of cultural
heritage resources, rather than as a direct measurement of the intrinsic historical, artistic,
or social value of individual heritage assets. Cultural heritage value is inherently multi-
dimensional and context-dependent, and cannot be fully quantified through any single
indicator at the regional scale. Following established regional heritage assessment studies,
we therefore use the spatial density of five heritage categories as a proxy for the stock and
diversity of heritage value available for conservation and regeneration. Accordingly, CHV
should be interpreted as a regional-scale proxy for heritage value endowment, not as a
direct evaluation of heritage significance.

It is further acknowledged that the five heritage categories differ substantially in
designation level, visibility, protection status, historical importance, and public accessibility.
For instance, National Key Cultural Relics Protection Units are nationally designated and
legally protected, whereas religious cultural spaces are not uniformly graded and may vary
widely in heritage status and public accessibility. Intangible cultural heritage items differ
from tangible heritage in that they are carried by practitioners and communities rather than
by fixed spatial assets, while traditional villages and historical cultural towns represent
settlement-based heritage with distinct historical and social trajectories. These differences
mean that simple density measures cannot fully represent the qualitative significance of
individual heritage assets. In this study, CHYV is therefore intended to capture the density
and diversity of recognized heritage carriers across a county, rather than heritage value
in a fuller qualitative sense. This operationalization is deliberate: at the regional scale,
the number, type, and spatial concentration of recognized heritage carriers provide a
comparable and policy-relevant proxy for the heritage resource base, while fine-grained
qualitative attributes such as designation level, visibility, and protection status are more
appropriately assessed at the site or project scale.

Considering that cultural heritage possesses multiple attributes, including materiality,
settlement patterns, historical continuity, and cultural transmission, this study constructs
the CHV indicator system from five complementary categories of cultural heritage re-
sources, namely National Cultural Relic Density, Traditional Village Density, Historical
Cultural Town Density, Intangible Cultural Heritage Density, and Religious Cultural Land-
scape Density. Among these, Traditional Village Density and Historical Cultural Town
Density are treated as complementary indicators. The former primarily reflects rural tradi-
tional cultural landscapes and their settlement carriers, while the latter mainly represents
historic urban spaces and regional historical development trajectories. Together, they reflect
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the continuity of regional historical settlement systems. Religious Cultural Landscape
Density serves as a supplementary indicator reflecting local historical and cultural land-
scapes and cultural spatial continuity. All five indicators are measured using county-level
spatial density.

2.4.2. Heritage Regeneration Support Capacity

HRSC is used to evaluate the regional functional conditions required for the dissem-
ination, utilization, and continuous revitalization of cultural heritage resources. Unlike
CHYV, which emphasizes regional cultural heritage endowments, HRSC focuses on whether
regions possess the functional and spatial conditions to support the translation of heritage
value. This study constructs the HRSC indicator system from four aspects: Cultural Service
Density, Tourism Utilization Density, Urban Service Density, and Functional Diversity. The
first three indicators are obtained by dividing the corresponding POI counts within a county
by the county area. Cultural Service Density reflects the spatial supply of facilities related to
cultural dissemination, cultural exhibition, and public cultural services. Tourism Utilization
Density reflects the spatial support of facilities related to tourist visitation, visitor stays,
recreational experiences, and consumption activities. Urban Service Density reflects the
comprehensive urban functions and social service environment on which the continuous
utilization of heritage depends.

In addition to facility quantity, the diversity of regional functional structure is also an
important factor affecting the sustained spatial utilization of heritage. The richer and more
balanced the distribution of functional types, the more diverse the consumption, leisure,
cultural, and social activities that a region can typically provide. Therefore, this study
adopts the Shannon entropy index to measure county-level functional diversity

FD; = —) _ pijln(py) 1)
=

where FD; denotes the functional diversity of county i; p;; denotes the proportion of
POlIs of category j to the total POI count in county i; and m denotes the number of POI
functional categories.

HRSC is measured through the presence and diversity of urban functional facilities,
rather than through their quality, accessibility, affordability, heritage relevance, governance
capacity, or actual usage. POI data capture the spatial existence and category of facilities,
but they cannot fully represent whether these facilities are effectively used for heritage
dissemination, whether they are accessible to local residents and visitors, or whether they
are supported by adequate governance and management. A county with many facilities
may still lack strong regeneration capacity. Its facilities may be poorly connected to heritage
resources, unevenly distributed, or unrelated to heritage activities. HRSC should therefore
be read as a facility-based proxy, not as a measure of realized regeneration capacity.

2.5. Two-Stage CRITIC-Based Evaluation

To comprehensively evaluate the potential capacity of converting cultural heritage
resources into urban regeneration momentum across different counties, this study proposes
a two-stage CRITIC-based evaluation framework. This method performs hierarchical eval-
uation of the heritage resource base and the regional support conditions required for value
realization, thereby avoiding information confusion caused by directly mixing indicators
at different theoretical levels. In the first stage, the CRITIC objective weighting method
is applied separately to indicators within CHV and HRSC to obtain county-level CHV
and HRSC indices. In the second stage, CHV and HRSC are treated as two higher-order
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evaluation dimensions, and the CRITIC method is reapplied to determine their relative
weights and calculate the final CHURPIL.

2.5.1. Indicator Normalization

Since different indicators have different dimensions and value ranges, dimensionless
normalization is required prior to comprehensive evaluation. All indicators in this study
are positive indicators, meaning that higher values indicate greater heritage resource value
or regeneration support capacity. The Min-Max normalization method is therefore adopted

Xj — X"
Zij = S i (2)
] ]

where X;; denotes the original value of the j-th indicator for the i-th county; X}""x and
X]T'“” denote the maximum and minimum values of the j-th indicator, respectively; and
Z,-j denotes the normalized indicator value. After normalization, Z,-]- ranges within [0, 1],
ensuring that different indicators can participate in subsequent objective weighting and
comprehensive evaluation on a unified scale.

2.5.2. CRITIC-Based Weighting Method

This study adopts the CRITIC method for objective weighting. CRITIC simultaneously
considers the degree of variation in indicators and the degree of information conflict
among indicators, thereby determining their information contribution based on the data
characteristics of the indicators themselves. First, the standard deviation of the j-th indicator
is calculated

where ¢; denotes the standard deviation of the j-th indicator; n denotes the number of
counties; and Z; denotes the mean value of the j-th indicator.

Subsequently, the Pearson correlation coefficient rj between different indicators is
calculated. If two indicators have a high positive correlation, the information they contain
is highly redundant; conversely, if the correlation is low, the indicators are highly informa-
tionally independent. Therefore, the amount of information conflict for the j-th indicator is
defined as

Rj=) (1-rx) (4)
k=1

where m denotes the number of evaluation indicators, and rj denotes the Pearson correla-
tion coefficient between indicator j and indicator k.

Considering both the degree of indicator variation and the degree of indicator conflict,
the information content of the j-th indicator is defined as

C] =0 ]'R] (5)
The final indicator weight is calculated as

G (6)

W = ———
] m .
X G

where w; denotes the objective weight of the j-th indicator, satisfying 2}'”:1 w; = 1. Conse-
quently, indicators with greater spatial variability and higher informational independence
from other indicators receive higher weights.
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It is important that CRITIC weights reflect the degree of statistical variation and
information conflict among indicators within a given dataset, rather than their theoretical
or substantive importance. An indicator may receive a high weight because it varies
substantially across spatial units or because it carries information not captured by other
indicators, without necessarily being the most important driver of the phenomenon under
study. CRITIC weights are therefore dataset-dependent and context-specific, and should be
interpreted as reflecting the statistical contribution of each indicator within the selected
indicator system, not as universal measures of causal or theoretical importance.

2.5.3. Calculation of CHV and HRSC

In the first stage, CRITIC weighting is applied separately to the indicators within CHV
and HRSC. For CHYV, the five indicators include National Cultural Relic Density, Traditional
Village Density, Historical Cultural Town Density, Intangible Cultural Heritage Density,
and Religious Cultural Landscape Density. The CHV for county i is calculated as

5
CHV; =Y ijHVzl-j 7)
j=1

where w]-CHV denotes the CRITIC weight of the j-th indicator in the CHV indicator system,
and Z;; denotes the corresponding normalized indicator value. A higher CHV value
indicates that the county possesses richer, more diverse cultural heritage resources with a
stronger spatial clustering foundation.

For HRSC, the four indicators include Cultural Service Density, Tourism Utilization
Density, Urban Service Density, and Functional Diversity. The HRSC for county i is calcu-
lated as A

HRSC; = )~ wj®*C 7, (8)
j=1
where w?RSC denotes the CRITIC weight of the j-th indicator in the HRSC indicator sys-
tem. A higher HRSC value indicates that the county possesses more developed condi-
tions for cultural dissemination, tourism utilization, comprehensive urban services, and
functional diversity.

2.5.4. Calculation of CHURPI
In the second stage, CHV and HRSC are treated as two higher-order evaluation

dimensions for comprehensive assessment. First, the CHV and HRSC obtained from the
first stage are normalized using Min-Max normalization

CHV; — CHV™in

CHV; = ax in’
CHV™X _ CHV™

©)

L min
HRSC! — HRSC; — HRSC N 10)
" HRSC™> _ HRSC™in

When CRITIC is applied to only two higher-order dimensions, the conflict term be-

comes mathematically identical across the two dimensions, so the relative weights of
CHYV and HRSC are effectively determined by their relative dispersion. This is an inher-
ent property of CRITIC when the number of indicators is small, rather than a method-
ological flaw. We retain the second-stage CRITIC because it provides an objective, data-
driven basis for dimension weighting and avoids arbitrary equal weighting. Nevertheless,
to test whether the final CHURPI is sensitive to this weighting choice, we conduct a
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sensitivity analysis comparing the two-stage CRITIC weighting with equal weighting and
entropy weighting.

A single-stage CRITIC application, in which all nine indicators are pooled into
one weighting process, was also considered but not adopted, because pooling indica-
tors across two theoretical levels would reintroduce the information confusion that the
two-stage design is intended to avoid.

Subsequently, the normalized CHV and HRSC are treated as two evaluation indicators,
and the CRITIC method is reapplied to calculate their relative weights, denoted as wcpy
and wygrsc, respectively. Finally, the CHURPI for county i is calculated as

CHURPI; = wepyCHV! + wyrsc HRSC! (1)

where wcpyy and whrsc sum to 1. A higher CHURPI value indicates that the county
simultaneously possesses a robust cultural heritage resource base and strong regional
regeneration support conditions, and therefore exhibits higher cultural heritage-led urban
regeneration potential.

2.6. Spatial Pattern Analysis
2.6.1. Kernel Density Estimation of Cultural Heritage Resources

Cultural heritage resources typically exhibit pronounced spatial clustering characteris-
tics, and county-level statistical values alone are insufficient to fully reveal the clustering
areas of different heritage types across continuous geographic space. Therefore, this study
employs KDE to identify the spatial clustering characteristics of cultural heritage resources.
KDE generates a continuous spatial surface for point-based cultural heritage resources by
considering the distance between heritage points and target locations [29,55]

Fd) = Y k(di n d) (12)

where F(d) denotes the kernel density estimate at spatial location d; n denotes the number

of heritage resource points; k(-) denotes the kernel function; /1 denotes the bandwidth
parameter; d; denotes the location of the i-th cultural heritage point; and d; — d denotes the
spatial distance between the target location and the heritage point.

This study performs KDE analysis separately for National Key Cultural Relics Protec-
tion Units, Traditional Villages, Historical and Cultural Towns, Intangible Cultural Heritage,
and Religious Cultural Spaces, to identify the major spatial clustering areas of different
cultural heritage types in Fujian Province and their spatial overlap characteristics.

The KDE was performed in the Krasovsky 1940 Albers equal-area projection using the
Kernel Density tool in ArcGIS Pro 3.5.4. The search radius was set to 50 km, the output cell
size was 1 km, and the quartic kernel function was used.

2.6.2. CHV-HRSC Typology and CHURPI Classification

To further reveal the combinatorial relationships between the cultural heritage re-
source base and regional support conditions, this study uses the mean values of CHV and
HRSC across the 84 counties as thresholds to construct a two-dimensional classification
matrix, dividing counties into four types. High CHV-High HRSC represents counties
with favorable matching between heritage resource endowments and regional support
conditions, constituting priority advantage areas for heritage-led urban regeneration. High
CHV-Low HRSC indicates counties with abundant heritage resources but limited value
translation due to constraints in regional services and functional conditions. Low CHV-
High HRSC represents counties with relatively favorable development environments but
insufficient heritage resource bases, suitable for enhancing regeneration potential through
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resource identification and cultural identity cultivation. Low CHV-Low HRSC reflects
counties with dual constraints in both resource endowments and support conditions.

On this basis, the Jenks natural breaks classification method is employed to clas-
sify CHURPI into grades. This method determines classification boundaries based on
the distribution characteristics of the data themselves, minimizing within-class variance
while maximizing between-class variance. County-level CHURPI is divided into four
grades: High potential, Medium-high potential, Medium-low potential, and Low potential.
This classification is used to identify the spatial hierarchy of cultural heritage-led urban
regeneration potential across counties in Fujian Province.

Both the CHV-HRSC typology and the CHURPI classification are partly data-
dependent. The high/low categories in the typology are defined relative to the mean
values of CHV and HRSC across the 84 counties, while the CHURPI classes are derived
from Jenks natural breaks, which minimize within-class variance for this particular dataset.
These thresholds are therefore relative rather than absolute, and the resulting categories
should be interpreted as relative positions within the study area, rather than as univer-
sally applicable cut-offs. Alternative thresholds or classification methods could shift the
boundaries between categories, although the overall spatial pattern is expected to remain
broadly stable.

2.6.3. Spatial Autocorrelation Analysis

Both Global and Local Moran’s I were computed using the Spatial Autocorrelation and
Cluster and Outlier Analysis tools, based on the county-level CHURPI values. The spatial
weights matrix was defined by K nearest neighbors (K = 8) with Euclidean distance and
row standardization. The number of permutations was set to 499. Statistical significance
was assessed at p < 0.05, and results with p < 0.001 were considered strong evidence against
spatial randomness. No FDR correction was applied in the Local Moran’s I analysis.

To test the spatial dependence of CHURP], this study employs Global Moran’s I for
global spatial autocorrelation analysis. A positive Moran’s I indicates that similar high or
low values tend to cluster spatially; a negative value indicates that high and low values
tend to be adjacent, and a value close to zero suggests a random spatial distribution.

Local Moran’s I is further applied to identify local spatial association patterns of
CHURP], including four types: High-High (HH), Low-Low (LL), High-Low (HL), and
Low-High (LH), thereby identifying high-value clusters, low-value clusters, and local
spatial outliers. This analysis serves to further reveal the spatial clustering and local
differentiation characteristics of heritage-led urban regeneration potential.

Through Global Moran’s I and Local Moran’s I analyses, this study can further
determine whether heritage-led urban regeneration potential exhibits spatial clustering
characteristics, and identify high-value clusters, low-value clusters, and local spatial out-
liers, thereby providing spatial evidence for differentiated regional planning and heritage
revitalization strategies.

3. Results
3.1. Spatial Distribution of Cultural Heritage Resources

Figure 3 presents the KDE results for the five categories of cultural heritage resources in
Fujian Province. The results indicate that different heritage types exhibit differentiated spa-
tial distribution patterns. National Key Cultural Relics Protection Units display a multi-core
clustering pattern, with high-density hotspots mainly located in the eastern coastal areas,
concentrated around Fuzhou and the Quanzhou-Xiamen metropolitan area, while densities
are lower in the western and northern inland regions (Nanping, Sanming, Longyan). Tradi-
tional Villages show a strong tendency to concentrate in inland mountainous areas. The
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highest-density areas are mainly located in central and northern Fujian (the border area
between Ningde and Nanping) and southwestern mountainous Fujian (the border area be-
tween Longyan and Zhangzhou), while densities are relatively low in coastal metropolitan
areas. Historical and Cultural Towns exhibit a belt-like clustering pattern along the coast
and major river corridors, with high-density clusters mainly distributed along the Ningde
coast and surrounding Fuzhou. Intangible Cultural Heritage displays a highly concentrated
distribution, with the highest-density points concentrated in Fuzhou and Quanzhou, while
other areas are relatively sparse. Religious Cultural Spaces show a clear gradient pattern
decreasing from the coast to the interior. High-density areas are mainly concentrated in
the southeastern coast (Quanzhou, Xiamen, Zhangzhou) and the eastern coast (Fuzhou,
Putian), with densities declining significantly towards the western interior. Overall, the
five heritage types show distinct spatial clustering patterns at the provincial scale.

Nanping

Nanping

Sanming Sanming

Nanping

Sanming Sanming

Putian’~ "% I,

Quanzhol e

Longyan Longyan

Figure 3. Cont.
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Longyan
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Figure 3. Spatial density distribution of cultural heritage resources in Fujian Province: (a) National
Key Cultural Relics Protection Units; (b) Traditional Villages; (c¢) Historical and Cultural Towns;
(d) Intangible Cultural Heritage; (e) Religious Cultural Spaces.

3.2. Spatial Distribution of CHV, HRSC, and CHURPI

Figure 4 presents the spatial distribution of CHV and HRSC across the 84 county-level
units in Fujian Province, classified using the Jenks natural breaks method. CHV exhibits
significant spatial heterogeneity. High-value counties (dark purple, CHV > 0.225) are
mainly clustered in the eastern coastal and northeastern areas, particularly in Ningde,
Fuzhou, and parts of Zhangzhou. These areas possess abundant and diverse cultural
heritage resources. In contrast, the central-western inland regions (Nanping, Sanming,
Longyan) are predominantly characterized by low-to-medium CHYV levels. HRSC displays
a markedly different spatial pattern (Figure 4b). High-value areas (dark purple, HRSC
> 0.509) are heavily concentrated in a few core metropolitan areas, primarily the central
urban districts of Fuzhou and Xiamen, which possess well-developed urban services and
tourism facilities. The vast majority of counties across the province, particularly those in
inland areas, fall into the lower HRSC categories. CHV and HRSC show a clear spatial
mismatch. High-CHYV areas are widely distributed across coastal-inland transitional zones
and mountainous areas, whereas high-HRSC values are highly confined to a limited number
of urban core areas.

Based on the combined relationship between CHV and HRSC, Figure 5 presents the
spatial distribution of the four CHV-HRSC matching types across the 84 county-level units
in Fujian Province. The four types show considerable spatial heterogeneity and mismatch
between heritage resources and regional support capacity. The High CHV-High HRSC
type (red) represents priority advantage areas. This type is mainly concentrated in the
northeastern coastal areas (dominated by Ningde), with a notable cluster in the southwest
(western Zhangzhou), and a significant isolated cluster in the central-western inland area
(central Sanming). The High CHV-Low HRSC type (light orange) is mainly distributed in
specific transitional zones and coastal areas. This type is concentrated at the border between
Quanzhou and Sanming, along the coasts of Putian and Quanzhou, and in the inland areas
of Ningde and Nanping. This relatively dispersed distribution pattern reflects that these
areas possess abundant heritage resources but lack corresponding regional support capacity.
The Low CHV-High HRSC type (gray) is the least distributed. This type does not appear
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as contiguous patches but rather as isolated clusters, mainly concentrated in the core urban
districts of Fuzhou and Xiamen, as well as a few counties in the northern inland (northern
Nanping) and western (western Sanming) areas. The Low CHV-Low HRSC type (blue)
occupies the largest spatial extent across the province. This type covers large contiguous
areas across the central and western inland regions (encompassing most of Nanping,
Sanming, and Longyan), extends to the northern fringe (parts of Ningde), and includes
inland fringe areas of the southeastern coast (parts of Quanzhou). Within the thresholds
adopted here, high-potential areas appear relatively limited and locally concentrated, while
mismatched areas (High-Low type) and disadvantaged areas (Low-Low type) constitute
the predominant spatial pattern across the province.

[10.000, 0.045)
[77[0.045, 0.111)
[N[0.111, 0.225)
m[0.225, 0.590]

[ 1[0.005, 0.149)
[71[0.149, 0.306)
m[0.306, 0.509)
[0.509, 0.840]

100 km 100 km

(a) (b)

Figure 4. Spatial distribution of cultural heritage value and regeneration support capacity: (a) CHV
distribution; (b) HRSC distribution.

The typology describes the spatial configuration of CHV and HRSC. The next step is
to examine how the two dimensions are weighted. Table 1 presents the objective weights of
dimensions and indicators derived from the two-stage CRITIC method. At the dimension
level, CHV (0.538) receives a slightly higher weight than HRSC (0.462), indicating that
CHV carries slightly more statistical information within the selected indicator system and
therefore contributes marginally more to the overall CHURPI in a weighting sense. CRITIC
weights reflect the degree of variation and information conflict among indicators, rather
than their substantive or causal importance. Within the CHV dimension, Traditional Village
Density exhibits the highest indicator weight at 0.386, followed by Historical Cultural Town
Density (0.217) and Religious Cultural Landscape Density (0.160). In contrast, National
Cultural Relic Density and Intangible Cultural Heritage Density both receive the lowest
weights at 0.118. Within the HRSC dimension, Functional Diversity receives the highest
weight (0.509), indicating that it is the most information-rich and least redundant indi-
cator within this dimension, rather than that it is substantively more important than the
other three indicators. The remaining three indicators—Cultural Service Density (0.173),
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Tourism Utilization Density (0.160), and Urban Support Density (0.158)—receive similar
and relatively lower weights.

[ ]High CHV—Low HRSC
[ JLow CHV—High HRSC
I Low CHV—Low HRSC

50 100 km

Figure 5. Spatial distribution of CHV-HRSC typology.

In particular, the high weights of Traditional Village Density within CHV (0.386)
and Functional Diversity within HRSC (0.509) should be interpreted with caution. These
weights indicate that the two indicators exhibit relatively high statistical variation and
low redundancy within the selected indicator system in Fujian, rather than that they are
universally the most important drivers of heritage-led regeneration. Traditional village
density may receive a high weight because traditional settlements are unevenly distributed
across Fujian’s counties, while functional diversity may receive a high weight because
it summarizes the overall balance of urban functions and is less correlated with single-
category facility densities. In other contexts or with different indicator sets, these relative
weights could differ.

Table 2 presents the CHURPI classification results for the 84 county-level units in Fujian
Province. The classification shows a hierarchical pattern. The High potential category
includes 7 counties (8.3% of the total), with CHURPI values ranging from 0.488 to 0.824.
The Medium-high potential category includes 18 counties (21.4%), with values ranging
from 0.297 to 0.487. The Medium-low potential category constitutes the largest group,
comprising 36 counties (42.9%), with values between 0.179 and 0.296. Finally, the Low
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potential category includes 23 counties (27.4%), with CHURPI values ranging from 0.055 to
0.178. Overall, this classification indicates that the distribution of regeneration potential is
uneven. Specifically, the Medium-low potential grade accounts for the largest proportion
of spatial units, while the High potential grade is relatively limited, representing less than
10% of county-level units. Among all county-level units, Gulou District of Fuzhou exhibits
the highest CHURPI value (0.824), while Xianyou County of Putian exhibits the lowest
(0.055), indicating a substantial gap between the highest and lowest potential levels.

Table 1. CRITIC-derived weights of dimensions and indicators for cultural heritage-led urban

regeneration potential assessment.

Dimension Indicator Dimension Weight Indicator Weight

— 0.538 —

National Cultural Relic Density — 0.118

Traditional Village Density — 0.386

CHV Historical Cultural Town Density — 0.217

Intangible Cultural Heritage Density — 0.118

Religious Cultural Landscape Density — 0.160
— 0.462 —

Cultural Service Density — 0.173

HRSC Tourism Utilization Density — 0.160

Urban Support Density — 0.158

Functional Diversity — 0.509

Table 2. Classification of county-level cultural heritage-led urban regeneration potential.

Potential Level CHURPI Range Number of Counties Percentage

High Potential 0.488-0.824 7 8.3%
Medium-High Potential 0.297-0.487 18 21.4%
Medium-Low Potential 0.179-0.296 36 42.9%

Low Potential 0.055-0.178 23 27.4%

To examine whether the CHURPI results are sensitive to the second-stage weighting
scheme, we compared the proposed two-stage CRITIC weighting with two alternative
schemes: equal weighting (0.5 for CHV and 0.5 for HRSC) and entropy weighting. The
county-level CHURPI rankings under the two alternative schemes are highly consistent
with the two-stage CRITIC results, with Spearman rank correlation coefficients of 0.996
(equal weighting) and 0.926 (entropy weighting). The top-quartile counties identified as
high-potential overlap by 100% under equal weighting and 90.5% under entropy weighting.
The mean rank shift is 1.40 for equal weighting and 6.69 for entropy weighting, while
the maximum rank shift is 9 and 27, respectively. The spatial pattern of high-potential
counties remains stable, with high-potential counties still concentrated in northeastern
Fujian. Under both alternative schemes, the CHV-HRSC quadrant assignment remains
unchanged, because the CHV and HRSC values themselves are not affected by the second-
stage weighting choice. The identification of high-potential counties is therefore robust to
the choice of second-stage weighting scheme.

It is also worth noting that the second-stage weights of CHV (0.538) and HRSC (0.462)
are nearly equal, indicating that heritage endowment and regeneration-support capacity
contribute comparably to the overall CHURPI in a weighting sense. This is consistent with
the conceptual premise of the study, since heritage-led regeneration potential is jointly
determined by resource endowment and support conditions rather than being dominated
by either dimension.
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Figure 6 presents the spatial distribution of CHURPI grades, which integrate the
two evaluation dimensions. The Medium-low potential grade (blue) constitutes the largest
spatial share, mainly covering the central, western, and northern inland areas (encom-
passing most of Nanping, Sanming, and Longyan). The High potential grade (red) is
highly localized, forming a contiguous core in northeastern Ningde, with isolated counties
appearing along the coast in Fuzhou, Xiamen, and Quanzhou. Notably, the Low potential
grade (orange) exhibits a strong southern and coastal predominance, covering large areas
of the southeastern coastal corridor (extensive parts of Quanzhou, Zhangzhou, and Putian),
with scattered distribution in the western inland areas and contiguous patches in northern
Nanping. The Medium-high potential grade (gray) serves as a transitional zone, mainly
distributed in Fuzhou, parts of Ningde, and the border area between Zhangzhou and
Longyan. Overall, the spatial pattern of CHURPI indicates that high regeneration potential
is mainly concentrated in the northeastern region, while low regeneration potential exhibits
pronounced clustering in the southern inland and coastal areas.

Potential
Bl High

[ JLow

[ IMedium-high
I Medium-low

100 km

Figure 6. Spatial distribution of CHURPI levels.

3.3. Spatial Autocorrelation of CHURPI

Global spatial autocorrelation analysis reveals significant positive spatial autocorrela-
tion of CHURPI across counties in Fujian Province (Moran’s I = 0.161, Z = 3.603, p < 0.001),
indicating that heritage-led urban regeneration potential is not randomly distributed but
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exhibits a modest yet statistically significant tendency toward clustering of High-High and
Low-Low values.

To further identify local spatial association patterns, this study conducted Local
Moran’s I analysis (Figure 7). Four types of local spatial association emerge. High-High
(HH) clusters (pink) are mainly located in the northeastern region, spanning Ningde and
northern Fuzhou, indicating that high-potential counties form contiguous core clusters of
regeneration potential with their high-potential neighbors. Low-Low (LL) clusters (light
blue) are primarily situated in the south-central inland areas, covering extensive parts of
multiple counties in Quanzhou, indicating a continuous trough of regeneration potential
in this region. Low-High (LH) outliers (dark blue) are highly localized, mainly covering
the core urban districts of Fuzhou, manifesting as isolated low-value patches surrounded
by high-value areas. High-Low (HL) outliers (red) are sparsely distributed, with distinct
patches along the coast of Putian and the southernmost tip of Zhangzhou, appearing as
isolated high-potential nodes surrounded by low-potential areas. The majority of counties
exhibit non-significant (white) spatial autocorrelation, suggesting that CHURPI distribution
in the central and western inland areas is relatively random.

[ High-High cluster
Il High-Low outlier
Il Low-High outlier
[ ]Low-Low cluster
[ 1 No significant

100 km

Figure 7. Local spatial clusters of CHURPL
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4. Discussion
4.1. Spatial Differentiation of Cultural Heritage Value and Regeneration Support Capacity

CHYV and HRSC show clear spatial differentiation. CHYV is relatively widespread,
with higher values occurring in both coastal and mountainous areas, reflecting the diverse
distribution of historical settlements, traditional villages, intangible cultural heritage, and
religious cultural spaces. In contrast, HRSC is more concentrated in major urban centers,
particularly Fuzhou and Xiamen, where cultural services, tourism-related facilities, ur-
ban services, and diverse urban functions are more developed. This difference indicates
that areas with rich cultural heritage resources do not necessarily possess equally strong
conditions for heritage-based regeneration.

The distinction between CHV and HRSC is important for understanding the spatial
potential of heritage-led regeneration. Heritage resources provide the underlying base.
Supporting functions determine how far these resources can be accessed, interpreted, used,
and integrated into contemporary urban and regional activities. Therefore, the relatively
high HRSC of major urban areas should not be interpreted as indicating high heritage value,
but rather as reflecting their stronger capacity to support the utilization and regeneration
of heritage resources. This finding is consistent with previous studies emphasizing that
heritage should be understood as part of interconnected cultural landscapes rather than as
isolated heritage sites [56]. It also echoes research identifying insufficient recognition of
overall heritage value, imprecise protection boundaries, and fragmented governance as
important constraints on integrated heritage conservation and development in China [57].

The CHV-HRSC typology further shows that the relationship between heritage re-
sources and supporting conditions varies substantially among counties. High CHV-High
HRSC areas represent relatively favorable combinations of resource endowment and sup-
porting conditions, whereas High CHV-Low HRSC areas indicate that substantial heritage
resources exist without corresponding functional support. Low CHV-High HRSC areas,
mainly found in major urban centers and some other developed areas, suggest that strong
urban functions do not automatically translate into high heritage regeneration potential.

One counterintuitive result is the concentration of low potential counties in the south-
eastern coastal corridor (Quanzhou, Zhangzhou, and Putian), which are among the most
heritage-rich areas in Fujian. This result may reflect three different mechanisms: a gen-
uine mismatch between abundant heritage resources and insufficient support conditions,
particularly functional diversity; a measurement artifact arising from the relative nature
of the CHURP], since these counties are compared with highly urbanized cores such as
Fuzhou and Xiamen; or a limitation of the indicator system, which does not capture her-
itage quality, community preferences, ownership constraints, conservation risk, investment
feasibility, or governance capacity. We therefore interpret this classification as an indication
that heritage-led regeneration in these counties is not straightforwardly supported by the
current configuration of facilities and functions, rather than as evidence that they lack
regeneration potential altogether. Further case-based and qualitative research would be
needed to distinguish among these mechanisms.

4.2. Importance of Functional Diversity for Heritage Regeneration

The CRITIC weights clarify the composition of regeneration support capacity. Func-
tional diversity received the highest weight within the HRSC dimension (0.509), substan-
tially exceeding the weights of cultural service density, tourism utilization density, and
urban support density. Since CRITIC weights reflect the degree of variation and informa-
tion conflict among indicators, this result indicates that functional diversity is the most
information-rich and least redundant indicator within the HRSC dimension, rather than
that it is substantively more important than facility quantity. With this caveat in mind, the
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result is nonetheless consistent with the interpretation that the regeneration potential of
heritage areas may not depend solely on the quantity of individual facilities, but may also
be related to the diversity of functions available within the surrounding area. This interpre-
tation is correlational rather than causal, and should be further tested with longitudinal or
case-based evidence.

In addition, the high weight of functional diversity does not imply that it is universally
more important than facility quantity for heritage-led regeneration; rather, it reflects the
statistical properties of this indicator within the present dataset, where it captures variation
that single-category densities do not.

A diversified functional environment can provide complementary activities and ser-
vices that support different stages of heritage utilization, including cultural participation,
tourism, leisure, consumption, and everyday activities. This pattern is consistent with
previous research showing that functional diversity and heritage openness can contribute
to spatial vitality in heritage-led regeneration projects, while relying on a single type of
infrastructure or tourism function may be insufficient to maintain long-term vitality [58].
Related studies on adaptive reuse have also emphasized the integration of cultural, com-
mercial, leisure, and residential functions in creating more sustainable “living heritage”
environments [59].

The relatively high weight of traditional village density within the CHV dimension
(0.386) indicates that traditional village density is the most information-rich indicator
within the CHV dimension in Fujian. This weighting result is consistent with, but does not
by itself prove, the interpretation that traditional settlements occupy a central position in
Fujian’s heritage resource structure. Rather than treating traditional villages as isolated
protected sites, regional planning could strengthen their connections with surrounding
cultural landscapes, settlements, and tourism networks. Such an approach is consistent
with integrated heritage conservation frameworks that emphasize heritage corridors and
associated cultural landscapes as ways of overcoming fragmented administrative bound-
aries [57]. As with functional diversity, this high weight should be understood as reflecting
the statistical contribution of traditional village density within the selected indicator system,
rather than as a universal measure of its substantive importance.

The facility-based measurement of HRSC captures the presence and diversity of urban
functions, but not their quality, accessibility, affordability, heritage relevance, governance
capacity, or actual usage. The interpretation of functional diversity as a support condition
for heritage regeneration should therefore be treated as indicative rather than definitive,
and should be complemented by qualitative evidence in future applications.

4.3. Spatial Clustering and Differentiated Regeneration Planning Strategies

CHURPI shows significant positive spatial autocorrelation (Moran’s I = 0.161,
p < 0.001), with HH and LL clusters concentrated in different parts of Fujian. The HH
cluster in the northeastern part of the province indicates a relatively favorable spatial
concentration of regeneration potential, whereas LL clusters identify areas where both
heritage resources and supporting conditions remain comparatively weak. These spatial
clusters suggest that regeneration potential is influenced not only by conditions within
individual counties but also by the characteristics of neighboring areas.

The planning implications presented below should be understood as a cautious
planning-support framework, rather than as direct intervention prescriptions. The CHURPI
index and the CHV-HRSC typology identify relative spatial patterns of heritage endow-
ment and regeneration-support capacity, but they do not directly measure community
preferences, ownership constraints, conservation risk, investment feasibility, governance
capacity, or actual regeneration outcomes. The four pathways should therefore be treated
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as initial guidance for differentiated planning and further investigation, and should be com-
bined with site-level assessment, stakeholder consultation, and local governance analysis
before any specific intervention is designed.

The four CHV-HRSC types therefore provide a useful basis for differentiated planning.
High CHV-High HRSC areas may consider prioritizing the quality and sustainability of
heritage utilization, while remaining alert to the risks of excessive commercialization
and loss of heritage authenticity. High CHV-Low HRSC areas are likely to benefit first
from improvements in basic supporting functions, accessibility, cultural services, and
appropriate adaptive reuse, rather than from simply increasing development intensity. Low
CHV-High HRSC areas may consider emphasizing the identification and interpretation
of local cultural resources, using existing urban functions to strengthen cultural identity
and diversify regeneration opportunities. Low CHV-Low HRSC areas may require more
gradual interventions, with initial priority given to essential public services, accessibility,
and basic cultural infrastructure. These pathways are intended to support differentiated
planning thinking, not to prescribe specific interventions. Their application in practice
would require additional evidence on community preferences, ownership and land-use
constraints, conservation risk, investment feasibility, and local governance capacity, none
of which are directly captured by the CHURPI index.

The strength of spatial clustering should be interpreted with caution. The Global
Moran’s I of 0.161 is statistically significant but relatively modest in magnitude, indicating
a weak-to-moderate spatial dependence rather than strong clustering. Likewise, the CHV-
HRSC typology and the CHURPI classes depend on the mean-based thresholds and Jenks
natural breaks adopted in this study; these classifications are useful for identifying relative
spatial patterns within Fujian, but their boundaries should not be treated as fixed or
universally applicable.

These differentiated strategies also highlight the importance of governance in heritage-
led regeneration. Previous research has shown that conflicts among governments, devel-
opers, and local communities can influence the implementation and outcomes of heritage
regeneration. Greater coordination among public authorities, market actors, and local com-
munities can therefore help align heritage conservation with local development needs [18].
The CHV-HRSC framework can thus help identify where different interventions are appro-
priate, instead of applying uniform strategies across all heritage areas.

4.4. Implications and Limitations

Two implications follow for regional spatial planning. First, heritage-led regeneration
should not be planned solely according to the spatial distribution of heritage resources.
Areas with high CHV but insufficient HRSC may require improvements in supporting
functions before large-scale heritage utilization can be considered. Second, areas with
strong HRSC but relatively low CHV should not automatically be regarded as heritage-
led regeneration hotspots. Their existing urban functions can instead provide a basis for
identifying, connecting, and developing locally distinctive cultural resources.

Several limitations should nevertheless be acknowledged. First, the county-level spa-
tial unit may conceal substantial intra-county variation in heritage resources and supporting
conditions. Second, POI data capture facility presence rather than service quality, accessibil-
ity, or actual usage, as discussed in Section 4.2. Third, CHURPI measures potential rather
than actual regeneration outcomes; therefore, high-potential areas may not necessarily
achieve successful regeneration without appropriate policies, investment, and governance.
Fourth, the cross-sectional design does not capture temporal changes in heritage value
or supporting capacity. Future research could use finer spatial units, longitudinal data,
and case-based or spatial econometric methods to examine how heritage resources are
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translated into regeneration outcomes. Finally, the spatial autocorrelation analysis was

based on a K nearest neighbors weight matrix (K = 8). Alternative weight matrices, such as

Queen contiguity, were not tested in this study. Because the Global Moran’s I is statistically

significant but modest in magnitude (0.161), the spatial dependence should be interpreted

as weak-to-moderate, and the results should not be read as evidence of strong clustering.

5. Conclusions

This study constructed a two-dimensional evaluation framework comprising CHV

and HRSC, and proposed a two-stage CRITIC method to systematically assess heritage-led

urban regeneration potential across 84 county-level units in Fujian Province. The main

conclusions are as follows:

@

@

®)

4)

Cultural heritage resources exhibit type-specific differentiation and spatial clustering,
confirming the necessity of multi-type integrated assessment. National Key Cultural
Relics Protection Units and intangible cultural heritage are highly concentrated in
eastern coastal core cities such as Fuzhou and Quanzhou; traditional villages are
predominantly distributed in central and northern Fujian mountainous areas; and
religious cultural spaces display a gradient pattern decreasing from the coast to
the interior. Spatial analysis based on single heritage types cannot fully capture
the regional cultural resource base, whereas multi-type integrated assessment helps
overcome such partiality.

A significant spatial mismatch exists between CHV and HRSC. High-CHV counties
are widely distributed across coastal and mountainous areas, whereas high-HRSC
counties are heavily concentrated in a few core metropolitan areas such as Fuzhou
and Xiamen. This pattern validates the core hypothesis of this study: cultural heritage
resource endowments and regional regeneration support conditions are not naturally
aligned, and heritage resource abundance does not necessarily equate to higher
regeneration potential.

CHURPI exhibits uneven spatial differentiation with significant spatial clustering.
High-potential counties account for only 8.3%, mainly concentrated in the Ningde
area of the northeast; Medium-low and Low-potential counties together account for
over 70%, extensively covering inland areas and the southeastern coastal corridor.
Global spatial autocorrelation analysis confirms significant positive spatial clustering
of CHURPI (Moran’s I = 0.161, p < 0.001), with High-High clusters in the northeast
and Low-Low clusters in the south-central inland areas.

Traditional village density and functional diversity are the highest-weighted indi-
cators within CHV and HRSC, respectively. CRITIC weights reflect the degree of
variation and information conflict among indicators rather than their substantive or
causal importance. With this caveat, the highest weight of traditional village density
(0.386) suggests that traditional settlement density is the most information-rich indica-
tor within CHV in Fujian, which is consistent with the interpretation that traditional
settlements play a central role in the regional heritage resource structure. Similarly,
the highest weight of functional diversity (0.509) suggests that functional diversity
is the most information-rich indicator within HRSC, which is consistent with the
interpretation that diversified functional environments may be more conducive to
heritage value translation than single-type facility provision. These interpretations
are correlational and require further causal testing. High CHV-High HRSC coun-
ties may consider prioritizing utilization quality and sustainability; High CHV-Low
HRSC counties are likely to benefit first from improving basic support functions;
Low CHV-High HRSC counties may consider emphasizing local cultural resource
identification; and Low CHV-Low HRSC counties may require gradual interventions
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with initial priority given to basic public cultural services. These directions should be
treated as initial planning guidance and complemented by site-level and governance-
related evidence.

The two-stage multi-criteria spatial evaluation framework proposed in this study
offers an operational methodological pathway for identifying regional heritage-led urban
regeneration potential, and provides decision-making references for the differentiated
allocation of cultural resources and the spatial planning of heritage revitalization strategies
in territorial spatial planning.
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