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Abstract: After four decades of fierce urban growth driven by economic development, China re-
cently adopted a ‘three red lines’ policy to protect its permanent farmland, vital ecosystems, and to 
contain urban expansion. To delineate urban growth boundaries (UGBs), current methods all em-
ploy quantitative land-use suitability indicators to define a compromise between competing spatial 
claims. However, ignoring site characteristics and underpinned by an increasingly dualistic concep-
tion of the urban and the rural realms, these methods often result in divisive UGBs devoid of any 
spatial quality. This paper explores how UGBs, rather than passive borders, can be designed as con-
text-responsive and integrative urban-rural interfaces. A brief description of the urban growth phe-
nomenon and the authorities’ responses at the national level is followed by more specific investiga-
tions in the Yangtze River Delta (YRD) region. Six representative urban-rural edges are examined in 
terms of historical development, planning, policies, current challenges, and opportunities. Based on 
the analysis, alternative design strategies are proposed to refine the definition of UGBs from a per-
spective of spatial quality and programmatic innovation. A final part discusses how the design ex-
plorations in the YRD can be systematized as a qualitative context-responsive method for UGB plan-
ning in China. 

Keywords: Urban Containment; Urban Growth Boundary; Three Red Lines Policy; Chinese Plan-
ning; Research-Through-Design. 
 

1. Introduction: Containing Chinese cities 
 
China’s recent urbanisation is unprecedented in human history. Since the economic 

reform of 1978, the rate of urban population has increased from 17.9% to over 60% in 
2020 (National Bureau of Statistics of PRC, 2020). This massive human wave, which saw 
774 million people migrate to cities, was accompanied by a fourfold increase in urban land 
on the national average, and up to 11-fold increase in some megacity regions (Kuang, 
2020; Liu et al., 2015). Encouraged by the authorities as an engine of economic develop-
ment, the creation of urban land has been officially guided by urban masterplans (Deng et 
al., 2010; Hsing, 2010; Chen, 2016).  

 
However, on the ground, urban expansion has also occurred less formally. Due to a 

lack of coordination between administrative levels and between sectoral agencies, the cre-
ation of urban land has often exceeded actual market demand (Long et al., 2013). In par-
ticular, many speculative urban developments have been initiated by rural communes on 

Names of the track editors:  
Alexander Wandl 
Rodrigo Cardoso 
 
Names of the reviewers:  
Alexander Wandl 
Huaqing Huang 
 
Journal: The Evolving Scholar  
 
DOI:10.24404/6167f365148632000
9909234 
 
Submitted: 14 October 2021  
Accepted: 01 June 2022 
Published: 21 November 2022 

Citation: Nolf, C., Xie, Y. & Xu, W. 
(2021). China’s Urban Growth Bound-
aries: Towards a Context-Responsive 
Method. The Evolving Scholar | IFoU 
14th Edition. 
 
This work is licensed under a Creative 
Commons Attribution CC BY (CC 
BY) license.  
©2021 [Nolf, C., Xie, Y. & Xu, W.] 
published by TU Delft OPEN on behalf 
of the authors.  

 



 2 of 12 
 

 

the outskirts of cities to inflate their economic performance artificially (Verdini et al., 
2016).  

 
As a result, in most parts of China, the physical growth of cities has preceded, if not 

denied, official town planning. A retrospective of the successive master plans of cities like 
Hangzhou, Nanjing, Shanghai, and Beijing shows how the green belts supposed to contain 
urbanisation have each time been ignored by the voracious appetite of developers (Yang & 
Jinxing, 2007; Zhao, 2011; Yue et al., 2013; Wang et al., 2014; Tian et al., 2017; Shao et al., 
2020).  

 
In this hyperdynamic and semi-controlled context, the very idea of an urban edge has 

long been an abstract and unstable notion. Rather than a space, the urban edge in China 
was more synonymous with an ephemeral condition awaiting hypothetical development. 
Due to its inherently transient nature, China’s urban edge has until recently not been con-
sidered in terms of spatial quality. 

 
Recently, however, the tide has turned. Several studies have highlighted the negative 

environmental impact of urban land expansion (He et al., 2017), as well as its predominant 
contribution to the dramatic loss of agricultural land. It has been estimated that the de-
struction of farmland has accounted for 55% of the newly-expanded urban areas in China 
(Liu et al., 2019). In addition, research has shown that despite national land use plans and 
policies promoting compact forms of development, the average intensity of urban land 
uses in China has steadily declined over the past decades (Chen et al., 2016).  

 
In response to these environmental, food security, and inefficient land use issues, 

China adopted in 2018 a strict ‘three red lines’ policy for the protection of vital ecosystems, 
permanent farmland, and the containment of cities (Xu et al., 2018; Jiang et al., 2019). 
Framed by the national strategy of “Ecological Civilization Construction,” the three red 
lines policy is supported by a new integrated “territorial planning system.” It is steered by 
a new “super” Ministry of Natural Resources, which merges the formerly competing sec-
tors of land resources and spatial planning (Ma & Liu, 2018; Jiao, 2019; Nolf & Xie, 2020; 
Liu & Zhou, 2021).  

 
In addition, massive investments in regional transport networks have completely re-

configured the spatiotemporal relationship between cities (Chen, 2020). In the Yangtze 
River Delta (YRD) megacity region, it now takes less time to reach the center of Shanghai 
from Hangzhou by high-speed train (196 km in 50 minutes) than from Shanghai’s outer 
periphery by metro (42 km in 1h21). In these hyper-connected urban constellations, it is 
now possible and realistic to prevent peri-urban growth around certain cities and redis-
tribute development pressure at a regional scale, in existing or new satellite towns (Mao 
et al., 2020). 

 

2. Theories and Methods: re(de)fining urban growth boundaries  
 
Containing urban growth is an old and global problem. As a country still undergoing 

a process of urbanisation, China has the opportunity to learn from previous experiences 
in other contexts. A substantial body of international literature examines and occasionally 
compares urban containment approaches in terms of objectives, methods, performance, 
and impact (Dawkins & Nelson, 2004; Millward, 2006). It shows that while most contain-
ment approaches aim to protect natural areas and farmland, and to promote compact 
forms of developments, they differ in the method adopted. The diversity of methods re-
flects the different institutional structures, planning systems, and spatial conditions spe-
cific to each context. Containment strategies obviously cannot be the same for addressing 
centralised metropolitan areas in the USA and Japan, or for addressing the polycentric 
constellation of mid-size cities and “territories-in-between” found in Western Europe 
(Wandl et al., 2014). 

 
Among international precedents, the UK’s approach to urban containment is of par-

ticular interest to China. The UK not only pioneered the concept of ‘green belt’ that 
strongly influenced the Chinese planning system (Yang et al., 2007; Wang et al., 2014). 
The UK also founds its containment strategy on a strong countryside protection paradigm, 
and supports it with strict land-use control instruments coordinated at the national level. 
This approach echoes the centralised structure of Chinese planning and its new priorities 
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for environmental protection. In this regard, the work of Nick Gallent and his colleagues 
on urban peripheries is worth examining: questioning the strict classification of urban and 
rural categories in the UK planning system, it seeks to recognise the specific value of ur-
ban-rural fringes as multifunctional areas that perform vital functions for both the city 
and the countryside (Gallent et al., 2004; Gallent & Shaw, 2007). 

 
While most of the literature on urban containment focuses on land-use policies, a few 

precedents also address the question of UGBs in spatial and programmatic terms. Among 
these, the ‘Transect’ model championed by New Urbanism conceptualises the transition 
from the city to the countryside as a gradient in six distinct T-zones characterised by a 
decreasingly dense urban fabric (Duany & Talen, 2002). Used both as an analytical tool 
and as a code-based prescriptive planning instrument, the T-zones transect model none-
theless assumes a radio-concentric layout of the city, which only rarely corresponds to the 
complex reality of polycentric metropolitan peripheries. 

 
Other spatial strategies for urban-rural boundaries have emerged through design 

competitions and calls for ideas. Among the most influential, the winning entry for the 
Dutch Green Heart by Harrison Studio in the mid-1990s imagines the urban-rural inter-
face as a chain of wetlands to store freshwater while spatially marking the boundary (Har-
rison & Harrison, 1997; Tjallingii, 2000). Although not implemented, this vision inspired, 
in subsequent plans, the concept of an active ecological buffer zone at the edge of the Green 
Heart. 

 
In 2008–2009, the international consultation for the future of the Grand Pari(s) 

highlighted the need to requalify the contours of the metropolitan area. Pointing out the 
lack of urban-rural dialogues on the outskirts of Paris, the multidisciplinary team involv-
ing Jean Nouvel and Michel Desvigne proposed widening and upgrading the urban growth 
boundary into an agro-urban ribbon combining small-scale agricultural programs (or-
chards, vegetable gardens, greenhouses) with public facilities (parcs, trails, public spaces) 
so that “the urban and rural worlds can benefit from (...) the qualities of the other” (Des-
vigne, 2009). 

 
In any case, however, the literal transfer of urban containment models and strategies 

from one context to another is neither relevant nor desirable. Observing the challenges in 
Chinese urban-rural edges, Verdini et al. (2016) recall the importance of considering the 
specific institutional, cultural, and spatial conditions of each context: not only China’s dual 
land tenure system that governs urban and rural land fundamentally distinctly (note 1), 
but also the great diversity of spatial patterns found across the country. 

 
Recently, several sophisticated methods have been elaborated and tested to define 

UGBs in the specific context of China. Based on indicators of land-use efficiency, connec-
tivity, carrying capacity, ecological security pattern, and ecosystem services, these meth-
ods provide scientific support for determining the spatial needs of different functions and 
defining their most reasonable locations (Long et al., 2010; Zhou et al., 2014; Jiao, 2015; 
Ma et al., 2017, Mao et al., 2020; Wang et al., 2020). However, the outcomes of these 
methods remain a quantitative compromise between competing land claims. Ignoring site 
characteristics and underpinned by an increasingly dualistic conception of the urban and 
the rural realms, these methods often result in generic and inert UGBs that don’t respond 
to their context. 

  
Aiming to maintain and consolidate urban-rural dialogues, our research enriches the 

outline of the UGBs with a perspective of spatial quality and programmatic innovation. It 
investigates how UGBs, rather than passive boundaries, can be conceived as context-sen-
sitive and integrative urban-rural interfaces (Fig. 1). This objective is broken down into 
three sub-questions related to the past, present, and future of urban edges: 

 
• How can the historical development pattern of urbanisation explain the current con-

ditions of city edges? 
• What specific spatial features and activities can currently be observed in urban-rural 

edges? 
• Based on existing local resources and needs, which alternative UGBs could be imag-

ined in the future? 
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Figure 1. Urban Growth Boundary: from a passive border to an active interface  

 
To address these questions, we examined the urban edges surrounding the vast green 

heart of the YRD megacity region. Developed on the deltaic plain south of the Yangtze 
River, the YRD megacity is an extraordinarily densely populated region comprising the 
cities of Shanghai, Suzhou, Jiaxing, and Hangzhou (Nolf et al., 2021). Subject to an ambi-
tious Integration Plan since 2019, the YRD is a vivid example of the urgent need to protect 
open spaces and contain urbanisation. Next to objectives of economic, transportation, en-
ergy, and service integration, the YRD plan also includes strict quotas for permanent farm-
lands, preservation of ecological space, and a vast demonstration zone for integrated eco-
logical and green development (CPG, 2019; NDRC, 2019; DNRZP, 2020).  

 
We sampled six study areas along the UGBs recently planned to frame this demon-

stration zone (Fig. 2). All study areas have the same dimensions: 20 km in length to cover 
diverse edge conditions; 6 km transversely to provide an in-depth overview of the urban-
rural transition. The study areas are nevertheless differentiated by their urban fabric and 
their landscape morphology. Furthermore, study areas located near major urban centres 
(edges 2, 5, 6) are subject to more intense development pressure than less central areas. 

 
For each study area, a historical analysis, a critical review of successive master plans 

and policies, and a field survey on foot and with aerial views by drone were carried out to 
define local resources, current challenges, and future opportunities. Particular attention 
was devoted to identifying, through interpretive mapping and modelling, the spatial char-
acteristics of the infrastructural and landscape systems framing each study area (Fig. 3). 

 
This diagnosis in turn inspired context-responsive strategies for the (re)definition of 

the UGB in each study area. The strategies consist of a vision for the 20 km-long edge and 
of a detailed spatial design project materialising the vision in a representative 1 x 1 km2 
site (see Table 1).  
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Figure 2. Study areas: 6 samples (20 km x 6 km) of urban edges were selected along the most 
recently planned UGBs surrounding the green heart of the YRD megacity region. 

 

 
Figure 3. Methods: A set of techniques was used to identify the origin, condition, challenges, 
and resources of each of the six urban-rural edges in the YRD: historical analysis, field survey (pic-
tures above), and interpretative mapping and modelling (pictures below).  
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3. Results 
 
The examination of the six sample areas in the YRD generates insights on the past, 

present, and potential future of its urban-rural edges: 
 
 
3.1. PAST: three identified types of edges 
  
A first lesson relates to how the historical development patterns of urbanisation have 

conditioned the current edges. In all sites, the urbanisation process has involved a rapid 
and profound transformation of a preexisting rural landscape, with a peak period in 
2000–2015. Three types of edges can be distinguished according to the intensity of the 
transformation (see Table 1, left column):  

 
• First, sharp edges. Observed near the most densely populated areas, this type of edge 

results from the strict and rapid implementation of an urban masterplan. Replacing 
the original landscape entirely with a new grid of roads and canals, this type of edge 
features an hermetic urban-rural relationship; 

 
• Second, hybrid edges. This type results from the superposition of a grid of roads on 

top of the original hydrological landscape. It is found in areas with less development 
pressure, where the means to reconfigure the water system were more limited. The 
combination of the road grid and the winding course of the rivers creates interesting 
variations within the blocks, but also more porous and diversified borders on the ur-
ban-rural edge; 

 
• Third, organic edges. This type results from in-situ, unplanned, and incremental ur-

ban growth within the preexisting landscape structure. Observed in the least con-
nected places, this type of urban-rural edge manifests itself through a gradual inten-
sification of urban functions. 

  
 

 
3.2. PRESENT: status quo and current activities 
 
The observation of urban edges today reveals contrasting conditions. In several sites, 

the actual urban footprint occupies only a fraction of an overly ambitious old masterplan 
that has not been followed up by development (see Fig. 4). In other sites (including edge 
2 and 4), a recent process of deindustrialization for integrated ecological and green devel-
opment has dismantled the crown of old factories and workshops that occupied the pe-
ripheries. The result is a discontinuous and heterogeneous edge, an amalgamation of pro-
ductive activities, residential functions, and large-scale urban facilities. 

 
This environment is nonetheless the scene of various activities that opportunistically 

take advantage of the proximity of both the rural and the urban realms. Somehow echoing 
the notion of multifunctional fringe described by Gallent et al. (2004), the YRD’s urban-
rural edge today features, among others++, informal vegetable gardens managed by the 
local communities, ancient villages transformed into affordable dormitories for the “float-
ing population” of migrant workers, or abandoned industrial estates temporarily occupied 
by small businesses. 

 
In contrast to the rich diversity of elements and emerging practices encountered on 

the edge today, the official plans for the future urban-rural boundaries are strikingly rigid. 
Guided by top-down quantitative prescriptions and ignoring local specificities, the pro-
jected UGBs of masterplans draw a strict line between monofunctional urban blocks on 
the one hand, and a deeply rationalised agricultural landscape on the other. As such, the 
planned urban-rural boundaries annihilate all possibilities for urban-rural dialogue in the 
future. 

 



 7 of 12 
 

 

 
Figure 4. Plans vs. Reality: the historical review of the urban development in the different 
edges (here: edge 1) explains the persistence of some landscape features within the urban fabric 
but also shows how over-ambitious masterplans of the 2010s have been only partially occupied 
and recently motivated a retracted version of UGB. 

 
 
3.3. FUTURE: alternative strategies for context-responsive UGBs 
  
Based on the analysis of the six study areas, a total of 18 design projects reimagined 

UGBs as active urban-rural interfaces. Out of these 18 projects, three distinct but comple-
mentary contextual strategies can be synthesized (Table 1): 

 
a) Performative landscape fringes 

 
A first strategy is to reconcile the urban edge with its bordering landscape. In all of 

the studied sites, the official UGB has been defined from a purely urban perspective: it 
determines the legal limit up to which the grid carpet of urban blocks can be unrolled. 
However, in several sites, this edge is bordered by a characteristic and significant land-
scape structure, such as the famous Wusong River (edge 2), the World-Heritage listed 
Grand Canal (edges 5 and 6), or the centuries-old cultural landscape of the Jiangnan pol-
ders (edges 1, 3, 4) (Vannoorbeeck et al., 2019; Wang & Nolf, 2020; Xie & Nolf, 2020). 

 
Rather than conceiving the UGB as a dividing line, the strategy is to address the entire 

urban-rural fringe as a significant space in its own right. Inspired by Desvigne’s approach 
to “widen the edge” (2009), the purpose is to identify and select landscape or infrastruc-
tural structures capable of framing the urban border in resonance with its wider context.  

 
Mediating between the city and the countryside, the landscape fringes can be partic-

ularly suitable for hosting large-scale environmental and recreational programs such as 
constructed wetlands, water storage, urban agriculture, windfarms, or riverfront parks. 
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The projects “Farm as Frame” (edge 1) or “Wusong River Wetland Park” (edge 2) exem-
plify, in their own distinct way, how a performative landscape fringe can become a unifying 
and meaningful envelope through which city and countryside dialogue.  

 
 
b) Found Objects 

  
A second principle is to take advantage of the resources and elements present on the 

boundary. As mentioned above, urban edges generally align functions which, due to their 
size or the nuisances they cause, do not fit in the heart of the city: power and waste treat-
ments plants, logistic platforms, and industrial estates. Still in operation, underused, or 
decommissioned, these elements are nevertheless an integral part of the edge’s plural 
identity and offer multiple opportunities for (re)uses (Wood & Ravetz, 2000).  

 
The “Found Objects” strategy consists of a selection and adaptive reuse of these 

unique items. Because of their history or their unconventional spatial qualities, these 
found objects can inspire original reconversion programs linked to education, culture, or 
events. Locally, they can contribute to preserving the memory and identity of the places to 
be urbanized, but also become a constituent element of new narratives along the future 
UGBs. 

 
The project “Jiangnan Villages Cultural Route” along edge 3 proposes, for instance, 

to maintain and revitalise the ancient villages located on the edge and to interconnect them 
as relays between famous water towns. Gaining new significance as a thematic heritage 
route, the UGB can become a vivid linear place where old and new, big and small, and 
urban and rural values dialogue and interplay.  

 
c) Transverses 

  
A third principle takes a lateral view of the urban-rural edge. It investigates the ele-

ments and structures that cross the boundary transversally: the rivers that penetrate the 
urban grid and the streets that end up on the rural edge. The identification, selection, and 
enhancement of these transverse structures – both natural and artificial– is a way to main-
tain a visual, functional, and symbolic link between the city and its surrounding rural land-
scape. 

 
The (re)qualification of transverses offers an alternative to the current model of her-

metic urban carpet that ignores the adjacent rural landscape. As carriers of ecological cor-
ridors, soft mobility networks, or articulating public spaces programs, the activation of 
transverses maintains the possibilities of in-depth urban-rural exchanges. 

 
Two complementary projects for edge 1 illustrate how a transversal approach can be 

applied in both directions: “Intermediary Rivers” rearticulates in a blue-green network the 
residual spaces found along the creeks crossing the boundary. Conversely, the “Urban Bal-
conies” project focuses on dead-end streets abutting the urban-rural boundary and mag-
nifies them as public gateways to nature. Together, these projects form a transversal ar-
mature that enlivens the UGB as a place of dialogue between city and countryside. 
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Table 1: Strategic matrix: three distinct, but complementary strategies are proposed to draw 
context-responsive UGBs: Performative Landscape Fringes; Found Objects; Transverses. A selec-
tion of nine design projects on 1 x 1 km2 sites illustrates how each strategy can be declined in the 
different edge conditions.  

 

4. Discussion: towards a qualitative method for context-responsive UGBs  
 
The implementation of China’s three redline policy is not only a land-use planning 

matter. Involving the delineation of permanent UGBs, it is also a landscape and urban 
design assignment that will determine for a long time how cities interact with their rural 
counterparts. In this regard, our research does not pretend to replace existing quantitative 
land-use suitability methods, but to enrich them with spatial quality and programmatic 
perspectives. Drawing lessons both from exemplary international precedents and from our 
exploration of urban-rural fringes in the YRD, three suggestions can be made for a contex-
tual approach to UGBs: 

 
First, to work across the scales. Most current methods proceed from the general to 

the local: they assess how general quantitative objectives can be implemented in local con-
ditions. In contrast, a cross-scalar method that combines the analysis of large scale land-
scape systems with a sampling of typical edge conditions helps grasping how local speci-
ficities can inductively inform the definition of genuinely contextual boundaries. 

 
Second, to inform planning with historical analysis. Current methods evaluate from 

today’s situation how expansion needs can be met in the future. A retrospective analysis 
of border areas can, additionally, elucidate their origin and development: it assesses the 
capacity of a site to be transformed and densified, but also identifies historic landscape 
features or elements that have the potential to guide site-specific developments. 
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Third, to think inclusively. Unlike land-use based methods that conceive UGBs in ex-
clusive and divisive functional terms, an inclusive approach values the capacity of urban-
rural fringes to accommodate a multiplicity of functions. To this end, onsite fieldwork is 
essential to capture the unique hybridization of activities found in fringe areas and to col-
lect the local intelligence of stakeholders and interest groups. These insights can, in turn, 
inspire innovative programs for future developments.  

 
 

5. Conclusions 
 
The containment of urbanisation is a global issue that has preoccupied the discipline 

of spatial planning since its creation. Even more today, the demographic pressure, the en-
vironmental crises and the climate emergency urgently demand to reinvent the way we 
inhabit the earth while preserving its resources. In that regard, China’s ambitious three 
red lines policy is a milestone from which other countries can learn. 

 
To this end, this paper reviews the phenomenon of massive urbanisation that has 

transfigured China in recent decades and the current policy response. Focusing on its ur-
ban containment strategy, it points out the limitations of existing quantitative land-use 
methodologies to generate context-responsive UGBs. By exploring the past, present, and 
alternative futures of representative urban-rural edges in the YRD megacity region, this 
study suggests three methodological shifts to guide more contextual approaches to the 
definition of UGBs. 

 
As pioneering research on the spatial and programmatic quality of UGBs in China, 

this study nevertheless presents the limitations of empirical, site-specific, and design-led 
explorations. In order to validate its potential as a qualitative method applicable to other 
contexts, we recommend future research directions to investigate how the proposed cross-
scalar, historical, and inclusive approach can be supported by, respectively, typological 
classifications, site character assessment, and measurable indicators of functional integra-
tion.  
 

 
 

Notes 
Note 1: “In the Chinese land tenure system, urban land belongs to the state and is given in concession 
to urban households for a limited period of time, according to prevalent land use; the rural land is 
collectively owned, belonging to the rural communes, who allocate land among the members of the 
community based on egalitarian principles” (Hsing, 2010; cited in: Verdini, 2016). 
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