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Abstract: In recent years, the hierarchical scale structure of urban development in China has
undergone dramatic restructuring, prominently characterized by metropolitan areas and urban
agglomerations, centered around core cities, increasingly becoming the main forms of
urbanization. This indicates that the changes in the urban system reflect a spatial concentration
tendency favoring large cities. As the fundamental component of the new urbanization spatial
pattern, county-level areas are vast and numerous but have not received sufficient research
attention within the new development framework. This study selects 1,853 county-level areas as
research objects, combining the scope of 19 urban agglomerations and 36 metropolitan areas
outlined in existing plans and research. It analyzes the impact of core cities on counties in
different locations, identifying three types: counties radiated by major cities, counties in potential
areas of urban agglomerations, and counties in gaps within urban agglomerations. The study
analyzes the urbanization patterns of Chinese counties through the perspective of urban
agglomeration organization. Using data from the Seventh National Census and related public
datasets, and applying weights determined by the entropy method, the study measures the
comprehensive urbanization level of county-level areas in China based on four dimensions:
population, economy, society, and land. It concludes by summarizing the current spatial pattern
characteristics of county-level urbanization and provides policy recommendations for future
county-level planning practices.
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In recent years, the spatial structure of China's urban system has undergone drastic
reorganization, presenting a significant trend of "urban agglomeration." Metropolitan areas and
urban clusters, with core cities as their organizing centers, have become the main forms of
urbanization. The organizational links of urban agglomerations create spatial frameworks that
harness the radiating and driving effects of core cities, giving them a major advantage in
enhancing national and regional competitiveness. County-level areas located in the confluence
and complementary zones of major urban agglomerations, covering nearly 90% of the country's
land area and hosting over 50% of the permanent population, form an important foundation for
high-quality urbanization development, yet they have long been underappreciated. In May 2022,
the General Office of the CPC Central Committee and the General Office of the State Council
issued the "Opinions on Promoting Urbanization Construction with County Cities as Important
Carriers," marking a renewed recognition by policymakers of the role counties should play in the
urbanization landscape post-COVID-19. A series of supporting policies were proposed to promote
urbanization construction with county cities as important carriers, address shortcomings, and
enhance public services, industrial support, and other infrastructure [1-2]. Achieving these new
urbanization goals requires strengthening national research at the county level [3].

Reviewing existing literature on county-level urbanization patterns [4-7], the research
perspectives and analysis units primarily focus on administrative districts, functional zones,
specific policy areas, and natural geographical divisions. However, within the context of the
"urban agglomeration" spatial organization in the new development framework, analyzing
county-level urbanization in China must consider factors such as the distance from core cities, the
intensity of connections, and even the development level of the core cities themselves [8-9].
Current research lacks a comprehensive socioeconomic analysis within the new development
framework.

Influenced by factors such as geographical location, natural endowments, and the level of
industrialization, county-level areas of different types exhibit significant differences in
urbanization levels, driving mechanisms, and development directions [10-12]. It is important to
clarify the current development stage and national conditions of county-level urbanization in
China. Due to the decennial nature of population censuses and the availability of county-level
data, there are relatively few studies on the urbanization levels of county-level areas nationwide
[13-14], most of which use the fifth or sixth population census years as baseline years, leading to
a significant decrease in the timeliness of measurement results. Existing measurement systems
tend to focus on single dimensions such as population, land urbanization, and economic
development levels [15-17]. With the deepening understanding of urbanization's connotations
across society, composite measurement methods using multiple indicators have emerged
[18-20].

Based on the above overview of the research perspectives and measurement methods for
county-level urbanization, this study is grounded in the current economic and social context of
the new urbanization development framework. It closely aligns with the spatial organization
perspective of metropolitan areas and urban agglomerations centered around core cities. By
delineating the subordinate relationships within urban agglomeration organizations, the study
classifies county-level areas and conducts a nationwide measurement of their comprehensive
urbanization levels. This foundational work summarizes the current spatial pattern characteristics



of county-level urbanization in China and provides policy recommendations for future
county-level planning practices, offering guidance on spatial classification strategies and

promoting multidimensional balanced development.

1. County Classification from the Perspective of Urban Agglomeration Organization

1.1 Spatial Division of Metropolitan Areas and Urban Agglomerations

Metropolitan areas and urban agglomerations are the primary spatial forms that currently
support the development of key factors in China. Within these regions, the core cities interact
with surrounding areas through a mutually reinforcing process of concentration and radiation.
Once the core city becomes a growth pole due to the agglomeration of factors, it radiates its
influence to surrounding areas, driving further development [21]. Therefore, the spatial
relationship between metropolitan areas, urban agglomerations, and their surrounding counties
plays a crucial role in determining the development level of county-level areas.

The classification of spatial subordinate relationships within urban agglomerations in this study is
based on the 19 urban agglomerations outlined in the "14th Five-Year Plan for National Economic
and Social Development and the Long-Range Objectives Through the Year 2035 of the People's
Republic of China" [Figure 1(a)]. The spatial scope is determined according to the urban
agglomeration planning published by the National Development and Reform Commission and
local authorities, as well as related research, including the "Atlas of Chinese Urban
Agglomerations" edited by Fang Chuanglin [22] and other relevant studies.

Currently, the number of metropolitan areas in China is not explicitly stated in official documents.
Referring to relevant academic studies [23-26], the core city of a metropolitan area should have a
permanent population of over 3 million in its urban districts and be responsible for important
administrative functions within the region. In areas such as the western and northeastern regions,
which have significant strategic importance for national security, the population size standard can
be relaxed. In addition to the threshold requirements for core cities, the construction of
metropolitan areas should also be closely integrated with urban agglomerations to jointly build a
new development framework of "circles supporting clusters and clusters supporting circles" [27].
Therefore, based on metropolitan area planning documents issued by various regions, the
Seventh National Population Census data, and related research outcomes, this study has
identified a total of 36 metropolitan areas across the country [Figure 1(b)]. The spatial scope is
mainly based on the 10 metropolitan area development plans approved by the National
Development and Reform Commission and other local "14th Five-Year" and related planning
documents.

1.2 Three Types of County-Level Areas from the Perspective of Urban Agglomeration Organization
By synthesizing the spatial scope of the 19 urban agglomerations and 36 metropolitan areas, it
can be observed that the spatial subordinate relationships within urban agglomerations can be
categorized into four types: within the circle and within the cluster, within the circle and outside
the cluster, outside the circle and within the cluster, and outside the circle and outside the cluster.
As a functional regional concept based on industrial economic links [28], the essence of a
metropolitan area means that the core city has a more direct radiating and driving effect on
surrounding counties compared to urban agglomerations. Counties located within the



metropolitan area have significant locational advantages in terms of economic and social
development, with the opportunity to benefit directly from the core city's radiating influence.
Larger urban agglomerations, on the other hand, may not provide direct coverage of this driving
effect. However, considering factors such as policy support and regional coordinated
development, counties located only within urban agglomerations will represent potential areas
for future development of urban agglomeration organizations.Counties located in the gaps of
urban agglomeration organizations, despite having weaker urbanization foundations and
somewhat insufficient driving forces, more clearly represent the most common county areas in
China. These counties, which are more "closely linked to daily life" [29], support the basic
structure of urbanization and require urgent attention from all sectors.Therefore, based on the
four spatial subordinate relationships, and further considering the influence of metropolitan core
cities on county development, counties are classified into three types: metropolitan radiated
counties, urban agglomeration potential counties, and urban agglomeration gap counties (see
Table 1).

According to data from the Ministry of Civil Affairs, as of the end of 2020, there were a total of
2,844 county-level administrative units in China. Based on the 1,871 county-level units excluding
973 municipal districts, and after excluding 11 county-level cities from the Xinjiang Production
and Construction Corps as well as a small number of counties with missing data, 1,853
county-level areas were ultimately selected as the research subjects. Their spatial distribution
also represents a new county-level pattern from the perspective of urban agglomeration
organization (Figure 2). Among these, 27% of the counties belong to metropolitan radiated
counties, nearly 33% belong to urban agglomeration potential counties, and 40% belong to urban
agglomeration gap counties (Table 2).It can be seen that, despite the recent focus on
metropolitan area and urban agglomeration development as important measures for regional
coordination and the improvement of new urbanization strategies, the majority of counties have
not been directly involved in the core construction of these urban agglomerations. Instead, they
are located on the periphery and in the gap areas of the new spatial system, which is centered
around core cities and supported by the radiation of urban agglomerations.

East of the Hu Huanyong Line (hereinafter referred to as the Hu Line), except for border regions
such as the Yun-Gui-Gui-Xiang, Chuan-Shan-Hubei, and the Three Rivers Plain in the northeast,
urban agglomeration development is relatively dense. The majority of counties in these regions
are metropolitan radiated counties and urban agglomeration potential counties. However, urban
agglomeration gap counties in these areas face issues such as dense agricultural populations, loss
of resource factors, and the need for autonomous development of county functions. Typical
examples include northern Jiangsu, northern Anhui, and southern Zhejiang.To the west of the Hu
Line, due to geographical constraints, economic development and population aggregation are
lower, and these areas are not core regions for urban agglomeration development. The focus for
many urban agglomeration gap counties in this region is on supporting ecological security and
the national spatial strategy.
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1.3 Basic Characteristics of the Three Types of County-Level Areas

The broad coverage and large population size are fundamental characteristics of county-level

urbanization in China. The total land area of the 1,853 counties reaches 8.5928 million square

kilometers, accounting for nearly 90% of the country's total land area, making up the essential

geographic framework of China. Among these, metropolitan radiated counties only account for

10%, while the remaining 80% are urban agglomeration potential counties and urban

agglomeration gap counties. According to the Seventh National Population Census data, in 2020,

the total registered population of the 1,853 counties was 890 million, representing 61.5% of the

national total, while the total permanent population was 740 million, accounting for 52.5% of the

national total—1.5 million less than the registered population. This discrepancy highlights the

critical importance of addressing the urbanization challenges in county-level areas and properly




resolving the issue of rural-to-urban migration.

Specifically, between 2010 and 2020, the total registered population of counties nationwide
increased by 22.82 million, with 1,192 counties experiencing growth in registered population,
accounting for about two-thirds of the total. All three types of counties generally experienced
growth in registered population, but their proportion of the national total registered population
slightly declined, indicating that the trend of rural populations directly settling in urban areas still
outweighs the growth in county-level urbanization. The overall change in permanent population
of counties is in stark contrast to that of the registered population, showing an absolute outflow,
with a decrease of 35.06 million people. The number of counties with a net population outflow
reached 1,244, also about two-thirds of the total, with population loss in county-level areas
becoming a pressing issue. Among these, urban agglomeration potential counties saw the most
significant population outflow, with a net loss of 19.36 million people. In contrast, urban
agglomeration gap counties, generally located farther from core cities, were less affected by the
siphoning effect, and the decline in their share of the total population was the smallest among
the three types of counties. The contrast between the increase in registered population and the
decrease in permanent population further confirms the position and role of county-level areas as
an important variable in the construction of the national urban system and proximity
urbanization process [30-31].In the coming period, the phenomenon of separation between
registered and permanent populations, with people "living between" counties and core cities, will
likely persist for a long time and can be seen as an important potential for county-level
urbanization.
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Fig.2  Layout of counties in relation to metropolitan regions and urban agglomerations
Note: Map review number GS(2024)2320

Although county-level areas account for nearly 90% of the country's land area, 62% of the
registered population, and 52% of the permanent population, their economic and social
development lags far behind the national average, and improving the quality and efficiency of
urbanization in the future remains a significant challenge. In 2020, the total GDP of China's
counties was approximately 38.5 trillion yuan, accounting for only 37.87% of the national total.
Economic development and productivity are still primarily concentrated in urban districts,



represented by city jurisdictions. Driven by the radiation effect of core cities, the economic
development level of metropolitan radiated counties is generally higher than that of urban
agglomeration potential counties and urban agglomeration gap counties. The gap, especially
between the first and third types, is substantial: the average GDP of counties in the first type is
3.6 times that of the third type, and their per capita GDP is 1.7 times higher, highlighting the
issue of regional economic imbalance.Statistics show that county-level areas host more than 50%
of the country's primary and secondary school students, but the educational resources available
to them are far inferior to those in urban districts, where the other 50% of students reside. Urban
agglomeration gap counties host 15% of the country's students, and the quality of the
educational resources they have access to urgently needs improvement [32-33]. According to
data from the National Health Commission, in 2020, the national average number of hospital
beds per 1,000 people was 6.46, but in county-level areas, the figure was only 5.72. The number
of hospital beds per 1,000 people declines significantly from metropolitan radiated counties to
urban agglomeration gap counties, although the average number of beds per county has
increased, reflecting that the configuration of medical facilities still has room for optimization.

In terms of urbanization, the overall urbanization rate in county-level areas was 48.6% in 2020, an
increase of 13.82% compared to 2010. However, this still lags significantly behind the national
urbanization rate of over 60% for the permanent population, as published by the National Bureau
of Statistics. The urbanization rate in metropolitan radiated counties is higher than in the other
two types of counties and is growing faster. About 9.5% of counties have an urbanization rate
below 30%, still in the early stages of urbanization, with most of them located in urban
agglomeration gap counties, particularly in southwestern Tibetan regions and southern Xinjiang.
Additionally, 5.5% of counties have urbanization rates exceeding 70%, entering the stage of
mature urbanization, mostly in the southeastern coastal and northern border regions. Unlike the
high urbanization rates driven by high economic development in the southeastern coastal regions,
the high urbanization rates in northern border counties represent "statistical-type urbanization,"
which is heavily influenced by factors such as the system and statistical standards, and the quality
of urbanization still needs improvement. It is clear that the single metric of permanent
population urbanization rate is no longer sufficient to meet the needs of accurately reflecting real

urbanization levels in an era focused on high-quality development.

2. Comprehensive Urbanization Level Measurement of County Areas

2.1 Indicator System

In order to more comprehensively measure the comprehensive urbanization level of county areas,
this study selects four primary indicators—population, economy, society, and land—from existing
research outcomes. These indicators reflect the degree of non-agriculturalization, economic
structure, quality of life, and construction land use in county areas. Considering the
representativeness and accessibility of data at the national scale, as well as the importance of
social issues such as educational urbanization and equal access to healthcare services, 16
secondary indicators were further identified (Table 3). Although agricultural and ecological
patterns are also key aspects of county urbanization, due to their applicability at the national
scale, they were not included in this study's indicator system. Future work may refine this system
at more suitable scales, such as watershed or provincial levels. The data sources primarily include



the China County Statistical Yearbook (County and City Volume) 2021, 2020 China Population
Census by County, China 2010 Population Census by County, and China Multi-period Land Use
Remote Sensing Monitoring Dataset. For missing data, supplementation was made from the
China County Statistical Yearbook (County and City Volume) 2020, as well as statistics from
provincial, municipal, and county-level yearbooks and the National Economic and Social
Development Statistical Bulletin.

2.2 Entropy Method for Determining Weights

The entropy method is a classic objective weighting method for determining indicator weights. It
adheres to the objective nature of data, and compared to subjective methods like expert scoring
or the Analytic Hierarchy Process (AHP), it eliminates human bias, thus increasing the credibility
of the conclusions [35]. Based on the calculations, the weights of the primary indicators, from
highest to lowest, are economic urbanization, land urbanization, population urbanization, and
social urbanization (Table 3). The top three secondary indicators with the highest weights are
large-scale industrial enterprises, added value of the secondary industry, and urban construction
land, which together account for over one-third of the total weight. This suggests that, at the
national level, economic and land factors have surpassed population as key indicators for
measuring the urbanization level of county areas, with the secondary industry, represented by
manufacturing, continuing to make a significant contribution to the county economy and urban
development.Interestingly, per capita data such as per capita GDP, per capita public budget
expenditure, and per capita savings deposits, which are often emphasized in conventional
thinking, have relatively smaller weights. According to the principle of the entropy method, this
indicates that the disparities in these indicators across counties are narrowing, leading to
increasing regional balance. The indicator with the smallest weight is the urbanization rate, which
is less than 1%, suggesting that after the overall national urbanization rate surpasses 65% and
enters the mid-to-late stage, the gap in urbanization rates between counties continues to shrink.
As a result, a single population-based indicator is no longer sufficient to truly reflect the
urbanization level and development quality of counties. The comprehensive measurement
indicator system thus holds more practical significance.

Table 3: Comprehensive Measurement Indicator System for County Urbanization Level
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Figure 3: County Urbanization Level Statistics (Low, Medium, High)
Note: The measurement results are categorized into three levels—“low level, medium level, and
high level”—using the natural breakpoint classification method to summarize the urbanization
pattern characteristics of counties across the nation.

3. County Urbanization Pattern Characteristics

3.1 The Current Urbanization Level and the Gap with High-Quality Development Requirements
Based on the comprehensive measurement results covering four dimensions—population,
economy, society, and land—it can be seen that the overall urbanization level of counties in China
is still dominated by low and medium levels (Figures 3 and 4). Counties near and west of the Hu
Line, due to factors such as mountainous terrain, high altitude, and poor climatic suitability,
mostly exhibit low urbanization levels. In addition, there is a notable concentration of counties
with low comprehensive urbanization levels in the northeast and the border areas between



Guangdong, Guangxi, and Hunan. High-level urbanization counties account for only 2.2% of the
total, mainly concentrated in the southeastern coastal areas, such as the Yangtze River Delta to
the east of the Hu Line, with scattered occurrences in coastal Shandong and eastern Hunan. In
the western region, the only high-comprehensive urbanization level county is Korla City in
Bayingol Mongol Autonomous Prefecture, Xinjiang.

In terms of single-dimensional indicators, 67.3% of counties nationwide still have low population
urbanization levels. The population urbanization level gap on both sides of the Hu Line is clearly
evident, which aligns with existing understanding. High population urbanization level counties are
mainly concentrated in areas with higher economic development or larger populations, such as
southern Jiangsu, northern Zhejiang, northern Anhui, and eastern Henan, as well as in the
southeast coastal areas and the North China Plain. The economic urbanization level is generally
low, with significant regional disparities. The proportion of counties with low economic
urbanization levels is as high as 88.3%, while high-level counties account for only 1.2%, mostly
concentrated in the southeastern coastal regions. The number of leading counties is limited, and
the advantages are highly polarized, with a clear long-tail effect. The only high-economic
urbanization counties in central China are Changsha County, Liuyang City in Hunan Province, and
Nanchang County in Jiangxi Province. These three counties rank 10th, 19th, and 39th,
respectively, in the list of top 100 counties[36].

In terms of county-level social urbanization, the overall level is relatively high across the country,
and its spatial distribution is more uniform. This aligns with the basic layout principles for public
service facilities, and it confirms the effectiveness of China’s efforts in promoting public service
equalization since the 21st century. Compared to the population, economic, and social
dimensions, the county-level land urbanization level does not show significant differences on
either side of the Hu Line. The number of high-level land urbanization counties to the east of the
Hu Line is only five more than those to the west. Additionally, there is no obvious clustering
around central cities, and there is a clear mismatch with other dimensions and the spatial
organization of urban agglomerations.High land urbanization counties are mainly concentrated in
the northeast, Tibet, and the southeastern coastal regions. Unlike the southeastern coastal areas,
where high population density and economic development have promoted intensive land
urbanization, the northeast region, despite its early industrialization advantage, is currently
experiencing significant population loss and economic decline due to issues such as resource
depletion and challenges in enterprise restructuring. The contradiction between land
urbanization and these problems has become more pronounced. In Tibet, high land urbanization
levels are influenced by factors such as border security and ethnic region development policies,
which have led to faster land development. However, due to a small population base and weak
economic foundation, the issue of coordinated development across dimensions requires
particular attention.
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Figure 4: County-Level Population, Economic, Social, Land, and Comprehensive Urbanization
Levels
Note: The map review number is GS (2024) 2320.

3.2 The Coordination Between Dimensions Needs Improvement

The coupling coordination degree model is an important tool for evaluating the overall balanced
development level of multiple indicators [37]. The results show that, in terms of balanced
urbanization development, the coordination between various urbanization dimensions in county



areas still needs improvement (Figures 5 and 6). The coordination of urbanization dimensions in
counties east of the Hu Line is significantly better than those west of the Hu Line, and the
coordination in urban agglomeration gap counties is noticeably lower than in the other two types
of counties.

Specifically, the coordination of indicators across the four dimensions—population, economy,
society, and land—remains dominated by disequilibrium and transitional development categories,
with only five counties reaching coordinated development overall. These counties are: Kunshan
City, Jiangyin City, Jinjiang City, Changshu City, and Zhangjiagang City, all of which are
metropolitan radiated counties. A total of 71.9% of counties exhibit disequilibrium in the
population-economic dimension, with more than half of them located in urban agglomeration
gap counties. These counties generally lag in economic development compared to those
influenced by urban agglomeration, yet still carry a large population. Improving the industrial
capacity of county areas, particularly in basic manufacturing, is an urgent task.

The coordination of the population-social indicators is relatively high, with 73.2% of counties in a
transitional or coordinated development phase, and the distribution is more balanced spatially.
This also reflects the great achievements of China in equalizing public service facilities between
urban and rural areas, and in spatial equity. The disequilibrium in the economic-social dimension
reflects the growing balance in county-level social urbanization under the fiscal transfer payment
system, with public service facilities being a key feature. In contrast, economic urbanization
shows significant imbalance. Many county governments have increased social urbanization levels
through transferred fiscal input, but this development model is not sustainable.

The coordination of economic-land indicators is the lowest, with more than 88.5% of counties
falling into the disequilibrium or decline category, nearly half of which are urban agglomeration
gap counties. The coordination of population-land indicators is also low, with 60% of counties in
the disequilibrium or decline category. The disorderly expansion of construction land during the
expansive development phase has caused many counties’ land urbanization progress to outpace
that of population and economic dimensions, leading to severe land resource wastage.

100 0.3% 0.3% 1.9% 0.1% 0.6% 0.1% 0.1%
90 11.4%

27.8%
80 41.8¢ 40.0% 4389

70
60 T1.3% 75.0%
50
40

A ELIORCE  EE /%

88.5%

2e
2
<

71.99:
30 58.0% 39.9% 35.69

20
10

|'i] s

%l

26.8% 24.9%

0
ANA—£3F— AO—£&3F% Ad—ie Ad—+ih &fF—He 8% —+ih He—+i
fho—1 b
PR S md PR o UM A 2k

Fig.5  Proportion of three types of counties classified by coordination degree



3.3 The Significant Impact of Urban Agglomeration Spatial Organization on County Urbanization
Levels

Overall, the spatial pattern of county-level urbanization aligns closely with the distribution of
urban agglomeration organizations. Except for the land dimension, the trend of urbanization
levels gradually decreasing from metropolitan radiated counties to urban agglomeration gap
counties is also quite evident (Table 4). By calculating the Spearman correlation coefficients
between county-level urbanization levels across various dimensions and the spatial subordination
of urban agglomerations, it is clear that population, economy, society, and comprehensive
urbanization levels are positively correlated with whether they are influenced by urban
agglomeration organizations (Table 5). Specifically, the population, economy, and comprehensive
urbanization dimensions show a strong positive correlation, while the social urbanization level,
due to the overall equalization trend across counties, shows a moderate positive correlation. No
correlation exists between land urbanization levels and urban agglomeration influences.
Metropolitan radiated counties generally exhibit higher urbanization levels, and they perform
better than the other two types of counties in the population, economy, and social dimensions.
Among the counties with high comprehensive urbanization levels, 70% are metropolitan radiated
counties, confirming the attractiveness and carrying capacity of core cities for surrounding areas.
These counties, however, have lower land urbanization levels, and to some extent, they show
phenomena such as overdevelopment and land resource waste.

Urban agglomeration potential counties, although less influenced by the radiation of core cities,
still demonstrate clear advantages in population, economy, and social urbanization levels
compared to counties in urban agglomeration gap areas that are not covered by metropolitan
areas and urban agglomerations. In terms of the social dimension, these counties are nearly on
par with metropolitan radiated counties. The economic dimension of these counties is slightly
weaker, and improvements are needed in terms of total economic output and industrial chain
organization.

Urban agglomeration gap counties, due to their distance from core cities, population loss, and
natural constraints, exhibit lower urbanization levels, with a significant gap compared to counties
influenced by urban agglomerations. 91% of these counties have a low level of comprehensive
urbanization, with only 0.03% at a high level. Their economic urbanization has not reached a high
level, only about one-quarter of the average level seen in metropolitan radiated counties. The
social dimension shows only a small gap compared to the other two types of counties, but these
counties face a dual challenge of sustained population loss and difficulty in improving public
service levels. How to reasonably allocate public service facilities across various types of counties
from a supply-demand balance perspective is a critical issue in promoting a people-centered new
type of urbanization. Land urbanization in these counties has the highest average level, with land
development and utilization progressing more reasonably.

Table 4: Statistical Summary of Urbanization Average Levels for the Three Types of Counties

Bifo AOWEL | EFENK | HaER | TibigiEk | SEREY
KEBTIE ST B 0.023 365 0.024 004 0.026 259 0.012 984 0.086 613
BNt X 2 0.020 050 0.015 335 0.025 316 0.013 283 0.073 984

B = p it X B 0.009 526 0.005 849 0.017 128 0.014 476 0.046 979




Table 5: Correlation Analysis of County Urbanization Levels and Spatial Subordination

Relationships of Urban Agglomerations

bt Spearman ZR £{
UNEE 700 0.490%*
ZFIRE K E 0.549%%
BN IKF 0.383%%
iR K 0.027
SRWENLKTE 0.429%*

Note: The four types of spatial subordination relationships—within the circle and within the
cluster, within the circle and outside the cluster, outside the circle and within the cluster, and
outside the circle and outside the cluster—were assigned values of 4, 3, 2, and 1, respectively, for
the correlation analysis between urbanization levels and urban agglomeration organizations. **
indicates p<0.01, and the results are highly significant. The S coefficient is interpreted as follows:
Above 0.7 indicates a very strong correlation, 0.4-0.7 indicates a strong correlation, 0.2-0.4
indicates a moderate correlation, and below 0.2 indicates a weak correlation.

Figure 6: Coordination Types of County Urbanization Indicators
Note: The map review number is GS (2024) 2320.

3.4 Urbanization Levels in Counties within Major Urban Agglomerations Show Regional
Differentiation

Further statistics on the average urbanization levels across various dimensions within the urban
agglomerations and metropolitan areas provide a more intuitive comparison of the regional
characteristics of county-level urbanization from the perspective of urban agglomeration
organizations (Figure 7). The results show that the counties within the Yangtze River Delta urban
agglomeration have the highest urbanization levels, with metropolitan areas like the Shanghai
Metropolitan Area, Suzhou-Xuzhou Metropolitan Area, and Nanjing Metropolitan Area also
ranking highly, aligning with the urban agglomeration tier classification in the country's 14th
Five-Year Plan. In the Beijing-Tianjin-Hebei and Pearl River Delta urban agglomerations,



influenced by the full urbanization of their main cities, the advantages of county-level
comprehensive urbanization levels are not fully apparent, and the rankings of the Capital
Metropolitan Area and Guangzhou Metropolitan Area are relatively low. The "metropolitan
shadow zone" caused by the polarization effect of large cities has resulted in significant lag in
economic levels of surrounding counties compared to core cities [38], indicating that the
radiation and driving ability of core cities and the industrial connections with nearby peripheral
areas need to be further enhanced. The Shandong Peninsula Urban Agglomeration, Central Plains
Urban Agglomeration, and Beibu Gulf Urban Agglomeration have relatively high social
urbanization levels, boosting their overall rankings, but their economic urbanization levels have
not reached the corresponding standards. This is partly related to the large scope of these three
urban agglomerations, which cover a significant number of agricultural counties. The Guanzhong
Plain Urban Agglomeration, which is categorized as a second-tier urban agglomeration to be
"developed and strengthened" in the 14th Five-Year Plan, ranks lower overall, indicating that the
development of its core cities is still in the stage of resource absorption, and their radiation and
driving capabilities need further enhancement. The Lanzhou-Xining Urban Agglomeration ranks
lowest overall, with its comprehensive urbanization level even lower than that of counties
outside the 19 urban agglomeration areas, reflecting that the simplistic approach of forming
urban agglomerations solely based on provincial capitals requires more detailed consideration.

4. Planning and Policy Guidance

4.1 Differentiated Evaluation Systems Based on Regional Resource Endowments

China is vast, with significant differences in resource endowments and development stages across
regions. The measurement results indicate that, compared to a single urbanization rate, the
comprehensive urbanization level measurement system is better at distinguishing urbanization
level differences between different regions and different types of counties within the same
region, showcasing the spatial pattern of county-level urbanization across the country (Figure 8).
However, due to the limitations in the availability and representativeness of county-level data at
the national scale, the personalized resource endowment characteristics of specific counties
cannot be fully reflected within the national overall indicator system. Therefore, based on
strengthening statistical surveys, targeted urbanization evaluation systems should be established
for different regions and types of counties. This will avoid a "one-size-fits-all" approach that solely
pursues fiscal revenue, ensuring that regional characteristics are truly reflected in planning and
construction efforts and achieving local development goals. For example, for shrinking counties
represented by regions like Northeast China, emphasis should be placed on the smart
restructuring of the overall pattern, focusing on revitalizing and repairing idle land resources, as
well as evaluating the capacity for public welfare and assistance [39-40]. In counties in Henan
Province, where agriculture is vital to both farmers' livelihoods and national agricultural
production, the weights of indicators related to the secondary and tertiary industries, and
construction land can be reduced, while increasing the focus on agricultural space scale and
quality, and agricultural product security. Similarly, in key ecological function zones, additional
indicators related to ecological space protection and ecological product supply capacity can be
incorporated.
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Fig.8  Comparison of Kriging interpolation results of urbanization rate and comprehensive
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Note: The map review number is GS (2024) 2320.

4.3 Policy Guidance for County Classification Based on the Urban Agglomeration Perspective
After clarifying the county classification under the urban agglomeration perspective and
understanding the urbanization levels and mechanisms of different types of counties, it is
necessary to further propose differentiated policy guidance for the three types of counties in
aspects such as urbanization paths and public service facility construction. This will enable more
precise public policy deployment to serve the high-quality development of urbanization (Figure
10). Based on county case studies conducted through planning and research in recent years, it is
clear that counties of different types, based on their unique urban agglomeration conditions,
have exhibited distinct urbanization paths.

Metropolitan radiated counties have a solid foundation in population, economy, and social
urbanization, and are located close to core cities. Their planning should actively embrace the
development of metropolitan areas or even urban agglomerations, proactively aligning with the
needs of core cities to amplify their locational advantages, positioning themselves as important
functional nodes in a multi-center metropolitan layout. For example, Yixing City in Jiangsu
Province, leveraging its natural resource endowments, actively connected with the cultural and
tourism consumption markets of large cities, driving the transformation of its existing
manufacturing industry and integrating the primary, secondary, and tertiary sectors. It has



become an important all-region tourism destination in the Yangtze River Delta, with its
county-level comprehensive urbanization ranking 7th nationwide in this study.

Urban agglomeration potential counties are situated within a dense urban system but lack a clear
core city driving force. These counties, with relatively large populations, form the basic
foundation for county development. In the future, they should be more closely integrated into
the urban agglomeration network, enhancing their capabilities in industrial chain organization
and public services. Taking Caoxian County in Shandong Province as an example, despite a weak
driving force from core cities like Jinan and Zhengzhou, it has embraced the internet age and
adopted a diversified, low-barrier, decentralized model driven by the digital economy. It has
fostered industries such as Hanfu (traditional Chinese clothing) and performance costumes,
becoming one of the leading areas in these sectors and injecting new vitality into county
development through industrial revitalization [42].

Urban agglomeration gap counties are neither within metropolitan areas nor urban
agglomerations and lack clear spatial connections. Many of these counties are located in major
agricultural production areas or ecological function zones, and improvements in urbanization
levels across various dimensions need to be pursued simultaneously. These counties are key
supports in China's overall urbanization framework and should focus on promoting urban-rural
integration and positioning themselves as basic units of rural revitalization [43]. They should
continue to play a role in ensuring national food security, ecological security, and border security.
For example, Arxan City in Hinggan League, Inner Mongolia, after implementing a complete
logging ban in its forest areas, launched a series of environmental governance projects. It has
become an ecological barrier and an important ecological security area in northern China and an
emerging popular tourist city along the border in recent years [44].
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Fig.9  Balanced development model of county urbanization

5. Conclusion

"Governance at the county level ensures peace throughout the nation." County-level areas



account for nearly 90% of the country's land area, contribute nearly 40% of the GDP, and are
home to over 50% of the permanent population and more than 60% of the registered population.
Over the past decade, the registered population has continued to grow. The vast and numerous
county-level areas have always been the fundamental spatial unit for governance in large
countries and an important foundation for promoting people-centered new urbanization and
establishing a new development pattern. Although policies have relaxed the household
registration restrictions for medium and large cities with populations under 3 million, county
towns remain an important destination for rural residents seeking proximity to urbanization.
Moreover, county towns serve and connect most rural areas in China, playing an irreplaceable
role in coordinating urban-rural development, ensuring food and ecological security, and
preserving local culture. They are a vital part of the process of achieving Chinese-style
modernization [45].As China’ s urbanization enters a new phase of slowing growth and improving
quality, the construction of county-level urbanization aligns with social development trends and
population migration patterns, influencing the nation’ s ecological, economic, social development,
and even national security. Therefore, timely foundational research on this issue is crucial. A
spatially oriented approach to identifying and effectively planning for the dynamic challenges of
current county development is essential.

In the context of the new development pattern, this study integrates the concept of urban
agglomeration organizations, which were originally part of regional planning, with county-level
development at the grassroots level within the same research framework. It scientifically
explores the current urbanization and urban system in China, aiming to serve the high-quality
development of urbanization. By selecting 1,853 counties nationwide as the research subjects
and combining the spatial scope of urban agglomerations and metropolitan areas in existing
planning, the study identifies three types of counties: metropolitan radiated counties, urban
agglomeration potential counties, and urban agglomeration gap counties. Using the weights
determined by the entropy method, an indicator system was constructed across four dimensions
—population, economy, society, and land—to conduct a preliminary exploration of the basic
urbanization pattern of county-level areas nationwide, aiming to assess and improve current

spatial policies.
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Fig.10  Spatial system of counties in relation to metropolitan regions and urban agglomerations
and planning policies

As a foundational study on the county-level urbanization pattern based on the 2020 census data,



this large-scale, multi-dimensional research framework provides the main content of the study.
However, due to the difficulty of obtaining and organizing comprehensive county-level data at the
national scale, the research primarily focuses on characterizing the county urbanization levels,
the degree of coupling coordination among indicators, and the overall development levels of
counties within regions, with brief explanations of underlying causes and driving mechanisms.
Future research should integrate effective county-level model data using multi-data platforms to
guantitatively infer causal relationships and further refine the mechanisms. More typical case
studies are needed for qualitative analysis, and micro-level insights into county development will
help guide future reform paths.
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