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Abstract: At the beginning of 2020, the outbreak of COVID-19 has made many cities 

around the world re-examine the health and well-being of citizens, urban planning and 

construction, emergency governance and sustainable development in a state of crisis, and 

the topic of urban resilience has also returned to everyone's discussion. In recent years, the 

population flow and gathering under the wave of urbanization have greatly increased the 

risk of urban public health security. In the face of sudden public health events such as the 

novel coronavirus and SARS, a city's response reflects whether its physical space layout is 

reasonable, management and governance is scientific and effective, and social coordination 

is flexible. How to make the city have a complete set of implementation plans in response 

to sudden disasters, have adequate response measures, and can quickly recover vitality 

after the event, is the focus of urban resilience construction. As we all know, a city is a 

super system coupled by a number of complex systems. The high-speed development of 

transportation and the Internet makes the connections within and between systems more 

extensive and complex. Therefore, the design based on urban resilience should not only 

pay attention to the operation of urban subsystems, but also pay attention to the interaction 

and balance among subsystems. The 14th Five-Year Plan clearly states that we should 

conform to the new concepts and trends of urban development, build resilient cities, and 

enhance the resilience of urban security. The report of the Party's 20th National Congress 

once again emphasized the implementation of urban renewal actions, strengthening urban 

infrastructure construction, and building livable, resilient, and smart cities, which pointed 

out the direction for the comprehensive construction of resilient cities. Under the impact of 

rapid urbanization and industrial structure adjustment, China's cities have gradually 

presented problems such as fragmentation and overlap of urban space, lagging urban 

infrastructure construction, and hollowing out of urban economy. How to build a "safe 

city" in the "stay, reform and demolition" and let "toughness" integrate into the "bone 

marrow" of the city is an important topic at present. This paper first analyzes the 

challenges faced by urban renewal and resilient city construction in the post-epidemic era, 
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then discusses the core elements of resilient city construction, and finally puts forward 

specific methods, implementation approaches and strategies for resilient city construction 

under the state of urban renewal, so as to improve the city's ability to withstand disasters, 

ensure urban security and stability, and promote urban sustainable development. 

1. Introduction 

With the accelerated development of globalization and urbanization, cities, as the main places of 

human activities, are facing more and more challenges and impacts. In recent years, sudden public 

health events such as the outbreak of COVID-19 have exposed the vulnerability of cities in 

responding to crises. How to build a resilient city and improve its resilience and resilience in urban 

renewal has become an important issue in urban planning and construction. 

2. Overview of resilient cities 

Resilient City is a comprehensive urban development concept that originates from the study of 

ecosystems and is gradually applied to the context of urban development. Urban resilience refers to 

the ability of individuals, communities and systems in a city to survive, adapt and grow under 

various chronic pressures and acute shocks. It mainly includes seven characteristics, namely, 

reflective power, flexibility, robustness, redundancy, adaptability, inclusiveness and synergy
[1]

. The 

basic framework of resilient cities includes four dimensions: health and well-being, economy and 

society, infrastructure and environment, and urban leadership and strategy (Table 1). The concept of 

resilient city has been frequently used in the field of disaster prevention and reduction in the 

international community, and has become one of the important indicators to measure the level of 

sustainable urban development. 

Table 1 Basic framework of resilient cities 

Dimensionality Subdimension 

Health and well-being Population health, medical services, social equity and 

inclusion 

Economy and society Economic development, employment opportunities, 

social cohesion, culture and education 

Infrastructure and 

environment 

Energy and Transportation, water resources 

management, Communications and Information 

Technology, built environment, Natural disasters and 

climate change, Environmental quality and ecosystems 

Urban leadership and 

strategy 

Policy development and implementation, planning and 

management, emergency preparedness and response, 

community participation and governance 

3. Challenges of urban renewal and resilient city construction in the post-COVID-19 era 

3.1 Urban space is fragmented and overlapping, and infrastructure lags behind 

Under the impact of rapid urbanization and industrial structure adjustment, Chinese cities 
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gradually show problems such as fragmentation and overlap of urban space and lagging urban 

infrastructure construction
[2]

. The fragmentation and overlap of urban space lead to the 

unreasonable layout of urban functions, traffic congestion, environmental pollution and other 

problems become increasingly prominent. At the same time, the lag of urban infrastructure also 

restricts the sustainable development of cities. For example, the renovation of infrastructure such as 

water supply, power supply and gas supply lags behind and cannot meet the needs of urban 

development. 

3.2 The urban economy is hollowed out and the industrial structure is single 

With the advancement of urbanization, the phenomenon of economic hollowing appears in some 

cities. These cities often rely on traditional industries and lack the support of emerging and 

innovative industries, resulting in insufficient impetus for urban economic development
[3]

. The 

single industrial structure also increases the vulnerability of the urban economy, once the traditional 

industry is affected, the urban economy will face a huge risk. 

3.3 The public health safety system is not perfect 

The outbreak of sudden public health events exposed the imperfection of China's public health 

safety system. Some cities lack effective prevention and control measures and emergency plans 

when dealing with the epidemic, leading to the rapid spread of the epidemic. In addition, the 

shortage and uneven distribution of urban medical resources also aggravate the risk of public health 

security. 

3.4 Insufficient capacity of social governance 

The lack of urban social governance capacity is also one of the challenges facing the current 

urban renewal and resilient city construction. Some cities lack effective coordination mechanism 

and emergency response ability when dealing with emergencies, resulting in social disorder
[4]

. At 

the same time, the weakness of urban community governance also restricts the improvement of 

urban resilience. 

4. Core elements of resilient city construction 

4.1 Urban spatial resilience 

Urban spatial resilience refers to the ability of a city to maintain the integrity and stability of 

urban spatial structure and ensure the normal operation of urban functions in the face of external 

impacts
[5]

. The construction of urban spatial resilience needs to start from urban spatial layout, 

transportation network, green space system, etc., to improve urban resilience and resilience. 

(1) Urban spatial layout 

Reasonable urban spatial layout is the basis of urban spatial resilience. Cities should formulate 

scientific urban spatial planning according to their own characteristics and needs, optimize the 

layout of urban functions, and improve the utilization efficiency of urban space. At the same time, 

the city should strengthen the urban fringe and old urban renewal, improve the quality and vitality 

of urban space. 

(2) Transportation network 

Transportation network is an important component of urban spatial resilience. The city should 

build a perfect transportation network system to improve the connectivity and reliability of the 
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transportation network. At the same time, the city should strengthen the prevention and 

management of traffic congestion and traffic accidents to ensure the smooth and safe traffic 

network. 

(3) Green space system 

Green space system is an important support for urban spatial resilience. Cities should strengthen 

the planning and construction of green space system to improve the coverage and quality of urban 

green space. At the same time, the city should strengthen the management and maintenance of green 

space system to ensure the ecological function and landscape effect of green space. 

4.2 Urban economic resilience 

Urban economic resilience refers to the ability of cities to maintain stable economic growth and 

sustainable development in the face of external shocks. The construction of urban economic 

resilience needs to improve the competitiveness and adaptability of cities from the aspects of 

industrial structure, innovation system and market system
[6]

. 

(1) Industrial structure 

Reasonable industrial structure is the basis of urban economic resilience. Cities should formulate 

scientific industrial development plans and optimize the layout of industrial structure according to 

their own characteristics and advantages. At the same time, cities should strengthen the 

transformation and upgrading of traditional industries and the cultivation and development of 

emerging industries to improve the added value and competitiveness of industries. 

(2) Innovation system 

Innovation system is an important support for urban economic resilience. The city should build a 

perfect innovation system, strengthen scientific and technological innovation and personnel training, 

and improve the innovation ability and competitiveness of the city. At the same time, cities should 

strengthen the transformation and application of innovation achievements and promote the 

industrialization of innovation achievements. 

(3) Market system 

The market system is an important guarantee for the resilience of urban economy. The city 

should build a perfect market system, strengthen market supervision and regulation, and improve 

the transparency and fairness of the market. At the same time, the city should strengthen the 

prevention and response to market risks to ensure the stability and sustainable development of the 

market. 

4.3 Urban social resilience 

Urban social resilience refers to the ability of a city to maintain social stability and harmony in 

the face of external shocks. The construction of urban social resilience needs to start from the 

aspects of social governance, community governance, public security, etc., and improve the city's 

social governance ability and response ability. 

(1) Social governance 

Social governance is the foundation of urban social resilience. Cities should strengthen the 

top-level design and system construction of social governance, and improve the scientific and 

effective social governance. At the same time, the city should strengthen the supervision and 

evaluation of social governance to ensure the quality and effectiveness of social governance. 

(2) Community governance 

Community governance is an important support for urban social resilience. The city should 

strengthen the guidance and support for community governance and improve the level and capacity 

of community governance. At the same time, the city should strengthen the participation and 
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interaction in community governance to enhance the sense of belonging and identity of community 

residents. 

(3) Public safety 

Public safety is an important guarantee for the resilience of urban society. The city should 

strengthen the supervision and prevention of public safety and improve the level and ability of 

public safety. At the same time, the city should strengthen the publicity and education of public 

safety, improve citizens' safety awareness and self-rescue ability. 

5. Methods and implementation of resilient city construction under the state of urban renewal 

5.1 Implementation of urban spatial resilience renewal 

(1) Overall utilization of ground and underground space 

In order to avoid possible risks, appropriate space and leeway should be reserved. Disaster 

prevention zones and open Spaces should be improved in terms of spatial layout for important 

urban infrastructure and crowded places, and three-dimensional evacuation and rescue channels 

should be built
[7]

. Strengthen the functional transformation of public building platforms such as 

schools and large sports stadiums, and the construction of comprehensive emergency shelters. 

(2) Implement urban renewal by combining gray infrastructure such as transportation, water 

supply and power supply with green infrastructure such as ecological corridors and parks 

Combining traditional gray infrastructure (such as transportation, water supply and power supply 

systems) with modern green infrastructure (such as ecological corridors and green parks) is an 

important direction for urban spatial resilience renewal
[8]

. Cities should strengthen the renovation of 

grey infrastructure and the planning and construction of green infrastructure to improve the 

resilience and resilience of urban infrastructure. At the same time, the city should strengthen the 

coordinated management of gray infrastructure and green infrastructure to ensure the coordinated 

development and efficient operation of urban infrastructure. 

5.2 Implement renewal of urban economic resilience 

(1) Speed up the renewal of inefficient idle space in urban areas 

Urban inefficient idle space is an important area of urban economic resilience renewal. Cities 

should strengthen the investigation and evaluation of inefficient idle space in urban areas, and 

formulate scientific renovation plans
[9]

. At the same time, the city should strengthen the utilization 

and development of inefficient idle space to improve the utilization efficiency and economic 

benefits of urban space (Table 2). 

Table 2 Table of renewal measures of inefficient restricted space in urban areas 

Measure Description 

Investigation and 

evaluation 

Strengthen the investigation and evaluation of 

inefficient idle space in urban areas to understand its 

specific distribution, scale and utilization potential 

Make a plan 
According to the investigation and evaluation results, 

develop a scientific renovation plan 

Utilization and 

development 

Strengthen the utilization and development of 

inefficient idle space, and improve the utilization 

efficiency and economic benefits of urban space 

(2) Foster diversified development of new business forms 
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The diversified development of new business forms is an important direction for the renewal of 

urban economic resilience. Cities should strengthen the cultivation and development of new 

business forms and promote the integrated development of traditional industries and emerging 

industries. At the same time, the city should strengthen the supervision and service of new business 

forms to ensure the healthy and sustainable development of new business forms. 

(3) Promote the construction of new consumer areas in cities 

The construction of new urban consumer business district is an important measure of urban 

economic resilience renewal. Cities should strengthen the planning and construction of new 

consumer business areas to improve the agglomeration degree and competitiveness of urban 

commerce. At the same time, the city should strengthen the cultivation and support of new 

consumer business circles, and promote the innovative development and transformation and 

upgrading of urban commerce. 

5.3 Implement resilience renewal of urban projects 

(1) Promote the integration of urban lifeline projects and natural ecology 

The integration of urban lifeline engineering and natural ecology is an important direction of 

resilience renewal of urban engineering. Cities should strengthen the renovation of urban lifeline 

engineering and the protection and restoration of natural ecology, so as to improve the resilience 

and recovery ability of urban lifeline engineering
[10]

. At the same time, the city should strengthen 

the coordinated management of urban lifeline engineering and natural ecology to ensure the 

coordinated development and efficient operation of urban lifeline engineering and natural ecology. 

(2) Upgrade the level of intelligent new infrastructure projects 

The upgrading of the update level of intelligent new infrastructure projects is an important 

measure for the resilience renewal of urban engineering. The city should strengthen the planning 

and construction of intelligent new infrastructure projects to improve the intelligent level and 

operation efficiency of urban infrastructure. At the same time, the city should strengthen the 

supervision and services of intelligent new infrastructure projects to ensure the healthy and 

sustainable development of intelligent new infrastructure projects. 

5.4 Implement resilience renewal of urban communities 

(1) Enhance the spatial resilience of urban communities 

The spatial resilience of urban community is the basis of urban community resilience renewal. 

The city should strengthen the planning and construction of urban community space to improve the 

quality and vitality of urban community space. At the same time, the city should strengthen the 

management and maintenance of urban community space to ensure the cleanliness and safety of 

urban community space. 

(2) Strengthen community governance and services 

Strengthening community governance and service is an important direction for urban community 

resilience renewal. The city should promote the innovation of community governance system and 

build a community governance pattern with the participation of government, society and residents. 

By improving the level of community service, the residents' sense of belonging and satisfaction can 

be enhanced, and the self-repair and self-development ability within the community can be formed. 

(3) Improve the community emergency management system 

The improvement of community emergency management system is the key link of urban 

community resilience renewal. The city should strengthen the planning and construction of 

community emergency management, establish and improve the community emergency plan and 

emergency response mechanism. Through strengthening community emergency drills and training, 
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improve the emergency self-rescue ability of community residents and the emergency handling 

ability of the community. 

5.5 We will renew resilience in urban governance 

(1) Building a smart governance system 

The construction of smart governance system is an important direction for the renewal of urban 

governance resilience. Cities should strengthen the research and development and application of 

smart governance technology, and promote the digitalization, intelligence and refinement of urban 

governance. Through the construction of the smart governance system, the efficiency and accuracy 

of urban governance will be improved, and the coping ability and adaptability of urban governance 

will be enhanced. 

(2) Promoting diversification of governance entities 

The diversification of governance subjects is an important measure for the renewal of urban 

governance resilience. Cities should strengthen the cultivation and support of governance subjects, 

and promote the joint participation and collaborative governance of multiple subjects such as the 

government, enterprises, social organizations and residents. Through the diversification of 

governance subjects, the flexibility and inclusiveness of urban governance will be enhanced, and 

the efficiency and satisfaction of urban governance will be improved. 

(3) Strengthen policy and legal support 

The support of policies and regulations is an important guarantee for the renewal of urban 

governance resilience. Cities should strengthen the formulation and improvement of relevant 

policies and regulations on urban governance resilience renewal, and clarify the goals and tasks of 

urban governance resilience renewal. At the same time, strengthen the publicity and interpretation 

of policies and regulations, improve the awareness and implementation of policies and regulations, 

and provide a strong legal guarantee for the renewal of urban governance resilience. 

6. Implementation strategy of resilient city construction under the state of urban renewal 

6.1 Strengthen planning and guidance 

Planning guidance is the basis of resilient city construction under the state of urban renewal. 

Cities should strengthen the planning and implementation of urban renewal and resilient city 

construction, and clarify the goals and tasks of urban renewal and resilient city construction. 

Through planning guidance, promote the coordinated development of urban renewal and resilient 

city construction, and achieve the optimal layout and improvement of urban space functions. 

6.2 Improve the policy system 

The improvement of the policy system is an important guarantee for the construction of resilient 

cities under the state of urban renewal. Cities should strengthen the formulation and improvement 

of policies related to urban renewal and resilient city construction, and clarify the direction and 

objectives of policies. At the same time, the implementation and supervision of the policy should be 

strengthened to ensure that the policy takes root and is effectively implemented. Through the 

improvement of the policy system, we will provide a strong policy guarantee for urban renewal and 

the construction of resilient cities. 
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6.3 Strengthening financial security 

Financial security is an important support for the construction of resilient cities under the state of 

urban renewal. Cities should strengthen funding and investment in urban renewal and resilient city 

construction to ensure the smooth implementation and landing of projects. At the same time, the 

supervision and use of funds should be strengthened to improve the efficiency and effectiveness of 

the use of funds. Through funding guarantee, we will provide strong financial support for urban 

renewal and the construction of resilient cities. 

6.4 Promoting social participation 

Social participation is an important driving force for resilient city construction in the state of 

urban renewal. Cities should strengthen guidance and incentives for social participation, and 

encourage all sectors of society to actively participate in urban renewal and resilient city 

construction. By strengthening social participation, we will form a pattern of joint participation of 

multiple entities such as the government, enterprises, social organizations and residents, and 

promote the smooth progress of urban renewal and the construction of resilient cities. 

6.5 Strengthen international cooperation and exchanges 

International cooperation and exchange is an important way to build resilient cities in the state of 

urban renewal. Cities should strengthen the promotion and deepening of international cooperation 

and exchanges, learn from international advanced experience and practices, and improve the level 

and quality of urban renewal and resilient city construction. At the same time, we actively 

participate in international exchanges and cooperation, and promote the internationalization process 

of urban renewal and resilient city construction. 

7. Conclusion 

The construction of resilient cities under the state of urban renewal is an important measure to 

deal with the challenges in the post-epidemic era. Through the implementation of urban spatial 

resilience renewal, urban economic resilience renewal, urban engineering resilience renewal, urban 

community resilience renewal and urban governance resilience renewal, we can build a resilient 

urban system and improve the resilience and resilience of cities. At the same time, strengthening 

planning guidance, improving the policy system, strengthening financial security, promoting social 

participation and strengthening international cooperation and exchanges can provide strong support 

and guarantee for the construction of resilient cities under the state of urban renewal. In the future 

urban development, more attention should be paid to the construction of resilient cities, and the 

concept of resilience should run through the whole process of urban planning, construction and 

management. Through continuous exploration and practice, we will promote the construction of 

resilient cities under the state of urban renewal to achieve greater achievements, and make greater 

contributions to the sustainable development of cities and the better life of the people. 
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