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Background: Strengthening the construction of community resilience and reducing disaster impacts are on the agenda of the Chinese government. The COVID-19 pandemic could alter the existing community resilience. This study aims to explore the dynamic change trends of community resilience in China and analyze the primary influencing factors of community resilience in the context of COVID-19, as well as construct Community Resilience Governance System Framework in China.

Methods: A community advancing resilience toolkit (CART) was used to conduct surveys in Guangdong, Sichuan, and Heilongjiang provinces in China in 2015 and 2022, with community resilience data and information on disaster risk awareness and disaster risk reduction behaviors of residents collected. The qualitative (in-depth interview) data from staffs of government agencies and communities (n = 15) were pooled to explore Community Resilience Governance System Framework in China. Descriptive statistics analysis and t-tests were used to investigate the dynamic development of community resilience in China. Hierarchical regression analysis was performed to explore the main influencing factors of residential community resilience with such socio-demographic characteristics as gender and age being controlled.

Results: The results indicate that community resilience in China has improved significantly, presenting differences with statistical significance (p < 0.05). In 2015, connection and caring achieved the highest score, while disaster management achieved the highest score in 2022, with resources and transformative potential ranking the lowest in their scores in both years. Generally, residents presented a high awareness of disaster risks. However, only a small proportion of residents that were surveyed had participated in any “community-organized epidemic prevention and control voluntary services” (34.9%). Analysis shows that core influencing factors of community resilience include: High sensitivity towards major epidemic-related information, particular attention to various kinds of epidemic prevention and control warning messages, participation in epidemic prevention and control voluntary services, and formulation of epidemic response plans. In this study, we have constructed Community Resilience Governance System Framework in China, which included community resilience risk awareness, community resilience governance bodies, community resilience mechanisms and systems.

Conclusion: During the pandemic, community resilience in China underwent significant changes. However, community capital was, is, and will be a weak link to community resilience. It is suggested that multi-stages assessments of dynamic change trends of community resilience should be further performed to analyze acting points and core influencing factors of community resilience establishment at different stages.
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Introduction

In recent years, uncertain public disasters and disturbances, including sudden public health emergencies (such as infectious disease) and natural disasters (such as earthquakes, floods, and hurricanes) (1, 2), have been witnessed worldwide, presenting a trend of normalization. Human casualties and economic losses caused by various disasters should not be underestimated. Disaster risks have become the biggest obstacle to sustainable development (3). The outbreak of COVID-19 in 2020 is a major global public health emergency with far-reaching and profound impacts on the physical and mental health of human beings, global economic development, and international exchanges (4). Even today, its influences can still be experienced with varying degrees (5, 6). Although production and daily life have returned to their normal tracks around the world, human beings are still facing threats from uncertain disasters. The establishment of such resilience capabilities as alerting, resistance, adaptation, and recovery in disaster scenarios has become an issue that needs to be urgently addressed in the world (6, 7).

Community plays a crucial role as the foundational unit of society, with the level of integration within the community directly influencing the collaborative capacity of its members and the effectiveness of collective efforts in disaster management. The concept that strong social integration is indispensable for societal development (8), which also holds significant implications for community level of disaster management. As a basic defense unit in disaster management (9), the community is not only a direct subject confronting disasters but also an important place for carrying out disaster prevention and responses, with its actions affecting the overall level of disaster prevention and mitigation (10). During the COVID-19 pandemic, the Chinese government implemented a series of measures at the community level to curb the spread of the virus (11). These measures include community lockdowns with different degrees, strict restrictions on entering and leaving communities and resident outdoor activities (12), and grid-based and carpet-style management (13). Community residents actively participated in epidemic prevention and control and transformed individual involvement into collective efficacy to address disaster events faced by communities collectively (14). The practice has shown that strong community resilience constitutes a foundation supporting good operational performances of communities during the epidemic. Additionally, the construction of community resilience serves as a strategic approach towards disaster management.

In 1973, the theory of resilience was first applied to the field of ecology and the concept of resilience has been enriched by researchers in the disciplines (15). With the degradation of the ecological environment and the increasing frequency of disasters, community disaster resilience has gradually become one of the mainstream research subjects of disaster resilience (2, 16). The concept of community resilience is complex, with diverse interpretations across disciplines. Nevertheless, as its core, it can be conceptualized that community resilience reflects the abilities of communities to respond and adapt to the impacts of various external disturbances and disasters, including self-organizing abilities, adjustment abilities under pressure, and learning and adaptation abilities of communities (17, 18). Community resilience is a set of dynamic positive attributes rather than a simple static result. Community is a complex social system, and the assessment of community resilience is regarded as a key factor in reducing disaster risks (19). Cutter et al. (20) constructed the index of community resilience baseline characteristics and established The Baseline Resilience Indicators for Communities (BRIC) model, which has been widely utilized to assess community resilience through a series of secondary indicators (17, 20, 21). Based on the prioritizing risk management and reducing system vulnerability, Orencio et al. (22) developed the Local Disaster Resilience Index (LDRI), which used Delphi technology to explore the vulnerability standards and related factors affecting coastal communities through the AHP method (22). Pfefferbaum and other scholars jointly constructed and modified The Communities Advancing Resilience Toolkit (CART) based on their practical experiences (23), which can be used to acquire basic information about communities, identify advantages and challenges of community resilience establishment, and reassess the capacity building of community resilience after a disaster (23–25). The development of community resilience theory and evaluation models has significantly improved the efficacy of community disaster management strategies.

The assessment of community resilience research within the framework of comprehensive disaster prevention and mitigation has become a foundational paradigm, utilizing both qualitative and quantitative methodologies for description and analysis (26). At the operational level, CART is one of the most influential questionnaires, which is a tool for assessing community disaster resilience capacity based on theory and evidence, and it has already been verified with good reliability and validity by various studies at home and abroad (27–29). After the COVID-19 outbreak, researchers have mostly utilized CART to measure community resilience. Siska et al. (3) identified that Transformative Potential and Information and Communication domains differed significantly between Indonesian and Malaysian communities, with Indonesian demonstrated a higher score on Transformative Potential, while Malaysian indicated a higher score on Information and Communication. Empirical research, such as the study conducted by Josephine et al. (29) in Rural Australia, revealed that the primary community resilience strengths were related to the Connection and Caring, whereas the challenges related to Resources. Furthermore, the findings identified that community resilience affected the implementation of a mental health promotion program, and lack of communication and leadership were key barriers to the implementation of the program. In another study with collected 650 valid questionnaires from three citys in China, Zhang (2) indicated that domains such as Information and Communication, and Connection and Caring scored higher. Additionally, the findings identified that participating in volunteer responder groups and exerting the community disaster risk reduction activities were the biggest impact on community resilience. Current studies on the status quo of community resilience are mostly based on cross-sectional surveys without employing a longitudinal comparative analysis.

China is a populous country with vast territory, and various uncertain disaster events occur in this country frequently. Strengthening the establishment of community resilience and reducing disaster impacts are on the agenda of the Chinese government. In 2020, the Chinese government officially introduced the concept of “resilient city” (30), and in 2021, it explicitly stated the goal to build “resilient cities” (31). In China, the evaluation of community resilience primarily relies on qualitative method in the development of index dimensions, including literature reviews, case studies, and policy analyses. Consequently, the majority of pertinent research remains confined to the theoretical level, while existing quantitative studies still limited to cross-sectional surveys. In 2015, our research team conducted an assessment on community resilience in three representative provinces in China. However, with the significant impacts of the COVID-19 pandemic on grassroots communities, previous community resilience in China could have changed. Therefore, the dynamic development trend of community resilience in China deserved to in-depth study.

Thus, based on the Chinese national conditions and real disaster situations, this study aims to describe and analyze the dynamic evolution process of community resilience in China, and explore the key influencing factors in the context of COVID-19 through the surveys of community resilience in three provinces in China before the outbreak of COVID-19 and at the late stage of the pandemic, then construct Community Resilience Governance System Framework in China.



Materials and methods


Data sources

In order to ensure that the study samples can reflect the characteristics of regional geographic location and economic development level, this study selected community residents in three regions in China, namely, Guangdong Province (east region), Sichuan Province (west region), and Heilongjiang Province (central region) based on Chinese Yearbook statistics data. Empirical surveys were conducted twice on community residents in these three regions during the periods from April to June in 2015 and from November to December in 2022 to collect information on community resilience levels during different stages.

A random sampling method was employed by researchers during the first round of empirical surveys conducted in 2015. Based on the conditions of urban population and area distribution in these three provinces, one major city, one medium-sized city, and one town city in each province were randomly selected. Then, two communities were randomly selected from each selected city. With the guidance of community managing staff, uniformly-trained investigators carried out face-to-face interviews with community residents and conducted on-site questionnaire surveys under the informed consent of the respondents.

The COVID-19 pandemic has greatly impacted grassroots community resources and community networks. In response to disasters, communities must make adjustments, adaptations, and changes (2). This could result in changes in community resilience. Against the backdrop of the COVID-19 pandemic, a second round of empirical surveys was conducted in this study at the end of the year 2022. Community residents in Guangdong, Sichuan, and Heilongjiang were still selected as respondents of these surveys. Due to the national pandemic prevention and control policies implemented at that time, the daily traveling of community residents was affected to varying degrees. Considering the limitation during this specific period, we applied a non-random sampling method and conducted questionnaire surveys with the support of the Wenjuanxing platform. Wenjuanxing1 is an online questionnaire distribution and collection platform that has been widely used in various surveys and studies. During the data collection process, online-trained local community administrators invited local residents to fill out questionnaires by scanning QR codes through WeChat with their mobile phones. Respondents would browse through questionnaire instructions and requirements before entering the questionnaire item pages. They were required to click and confirm an informed consent key before they could enter the official questionnaire-filling interface. It is sure that respondents could quit the survey at any time when filling out the questionnaires.

In addition, in order to address the limitations of the non-random sampling in 2022 and ensure the validity and reliability in assessing the multifaceted nature of resilience, an in-depth interview was conducted onsite. Based on the similarity external environment of the unified governance structure of the Chinese government, the impact of the pandemic on the communities and the top-down and uniform community-based administrative measures, as well as the unified social network and cultural context, the differences among communities could be mitigated. Therefore, 15 interviewees were purposively selected based on their roles and experience in government agencies and local communities in Heilongjiang province. Three senior researchers with extensive experience in qualitative research conducted all interviews in-person and one-on-one to ensure the feedback to be independent and confidential. Meanwhile, the researchers developed a semistructured interview protocol to ensure that all relevant topics were covered. Topics covered were: (1) elements of community preparedness and response to disasters; (2) the network structure of community resilience and (3) how to enhance community resilience.



Data quality control

In order to select representative research samples, no limitation on respondents’ ages was imposed during the questionnaire survey process. However, it was ensured that all objects surveyed were independent adults capable of critical thinking (≥18 years old). It was ensured that all investigators engaged in those two rounds of surveys had undergone uniform training and examination and were familiar with the survey methods, target populations, and measurement contents. Meanwhile, they were required to possess good language communication and expression skills. Questionnaires with obvious logic errors, uncompleted and completion time less than 2.5 min, as well as multiple questionnaires submitted from a single IP address, were excluded (It takes at least 3 min to complete the whole questionnaire at a normal rate of reading and answering questionnaire items). A total of 2,506 valid questionnaires were collected during the first round of surveys, and a total of 1,936 valid questionnaires were collected during the second round of surveys.




Measures


Community resilience

CART is a tool developed by Pfefferbaum and other scholars based on extensive research and continuous practical modifications (32). In early versions of the toolkit, four domains correlated with community resilience, namely, connection and caring, resources, transformative potential, and disaster management, were identified. Some studies revealed that significant promoting effects of “information and communication” on those four domains of CART, as well as their importance in community resilience and disaster management, can be identified in the use of the scale (23). Therefore, information and communication were also incorporated into the assessment model of community resilience, thus forming a five-factor model for assessing community resilience (25). Our research team was the first to introduce CART into China after translating it under the normal process, and it has been proven that CART presents good reliability and validity among Chinese sample populations (27).

Based on different social, cultural and economic backgrounds and community development status in China, a Chinese version of CART was used in this study to evaluate community resilience in China, especially the level of community resilience against the backdrop of the COVID-19 pandemic. Five domains and twenty-four items were included in the scale. Among them, five items were contained in the domain of connection and caring, five items were contained in the domain of resources, six terms were contained in the domain of transformative potential, four items were contained in the domain of disaster management, and four items were contained in the domain of information and communication. A Likert five-point scale was used to measure the degree of agreement. A score of each domain was obtained with the sum of the scores of its items, and a total CART score was obtained with the sum of the scores of all domains. With the consideration of Chinese cultural attributes, in this study, responses of “strongly agree”, “agree”, and “neither disagree nor agree” in each item were regarded as positive responses, while responses of “strongly disagree” and “disagree” in each item were regarded as negative responses.



Disaster risk awareness

Risk awareness refers to the intuitive judgment of the public on risks (33). Knowledge plays an important role in risk awareness. The public utilized knowledge to access the impacts of the novel coronavirus and took corresponding behavioral actions. In disaster literature, it shows that risk awareness can significantly affect the willingness of the public to prepare for emergencies (34). During the COVID-19 pandemic, risk awareness of communities was an important component in reducing disaster risks.

In this study, three question items were designed to evaluate the risk awareness of community residents on the COVID-19 pandemic. These question items included: “I think it is highly possible that the pandemic will outbreak in surrounding areas,” “I am very sensitive to the reports of major epidemic-related information,” and “I will always pay special attention to warning messages about various epidemic prevention and control.” Answer options to all these questions were set as 1 and 0, with 1 representing a positive response (agree) and 0 representing a negative response (disagree). All variables were set as dummy variables.



Disaster risk reduction behaviors

Reducing disaster risks is a key part of resilience building (35). At the initial stage of the pandemic outbreak, unknown diseases and various uncertainties caused tremendous panic among the public, which is still fresh in their memories. Communities also fell into chaos due to a lack of supplies, personnel, and funding, as well as no timely information and communication (36). During the late stage, with the carrying out of such various disaster prevention and mitigation actions as increased public awareness of the disease, rational regulation and control of the government, sufficient supply of community supplies, and voluntary participation of residents, community resilience was effectively restored and developed (12).

In this study, three question items related to disaster risk reduction behaviors during the pandemic were designed to test the disaster risk reduction behaviors of people. These question items include: “Have you stored any relevant emergency supplies for the pandemic (such as masks, disinfectants, and medicines)?” “Have you ever participated in any community-organized voluntary services for epidemic prevention and control?,” and “Have you and your family formulated any epidemic response plans?.” The corresponding disaster risk reduction behaviors of participants were: (1) preparing emergency supplies at home for the pandemic, (2) participating in voluntary services organized by communities for epidemic prevention and control, and (3) formulating epidemic response plans. Answer options for all these three questions were set as 1 and 0, with 1 representing a positive response (yes) and 0 representing a negative response (no). All variables were set as dummy variables.



Socio-demographic characteristics

Common socio-demographic characteristics of those two rounds of empirical surveys include gender, age, marital status, education status, and years lived in their neighborhood. Among them, ordinal categorical variables were set as follows: (1) Age: ≤30 = 1, 30–50 = 2, >50 = 3; (2) Education status: primary school and below = 1, middle/high school = 2, College and above = 3; (3) Years lived in their neighborhood: <1 year = 1, 1–5 years = 2, ≥5 years = 3. Nominal categorical variables were set as follows: (1) Gender: male = 1, female = 0; (2) Marital status: married = 1, other = 0. All variables were set as dummy variables.



Data analysis

IBM SPSS Statistical version 26.0 was used for data processing and analysis. Descriptive statistics was used to analyze the socio-demographic characteristics, community resilience, disaster risk awareness, and disaster risk reduction behaviors. A statistical analysis using t-tests was performed on the dynamic development status of community resilience (t-tests are applicable to data following a normal distribution). A hierarchical regression model was constructed with community resilience as a predictive variable, socio-demographic characteristics as control variables, and disaster risk awareness and disaster prevention and mitigation behaviors as core explanatory variables to investigate the main influencing factors of community resilience. A significance level of 0.05 was used for all statistical tests.

The qualitative interview data were categorised and analysed thematically by three researchers independently using triangulation method. The coding framework was developed inductively from the data. The initial coding used open coding (codes derived directly from the data) and theoretical coding, The initial codes were then refined to produce a smaller set of themes and a consensus was reached among researchers.




Results


Socio-demographic characteristics of the participants

A total of 4,442 valid questionnaires were collected during those two rounds of empirical surveys. A total of 2,506 questionnaires were collected for the surveys conducted in 2015, with an average age of 41.2 ± 13.5 years among all respondents of these surveys. Male, married, holding a college degree or above, and with years lived in their neighborhood exceeding five years accounted for 47.0%, 83.8%, 53.7%, and 64.4% of all participants of these surveys, respectively. A total of 1,936 questionnaires were collected for the surveys conducted in 2022, with an average age of 35.9 ± 9.8 years among all participants of these surveys. Male, married, holding a college degree or above, and with years lived in their neighborhood exceeding five years accounted for 42.7%, 55.1%, 82.5%, and 55.3% of all participants of these surveys, respectively (see Table 1).



TABLE 1 Descriptive analysis of socio-demographic characteristics (N = 4,442).
[image: Table1]




Community resilience

According to the scoring status of five domains in the CART scale, it can be seen that the average scores of community resilience in these two rounds of surveys are (2.95 ± 0.706, 3.64 ± 0.698) respectively. The highest-scoring domains in these two rounds of surveys are slightly different from each other, with “connection and caring” (3.18 ± 0.748) being the highest-scoring domain in 2015 and “disaster management” (3.79 ± 0.746) being the highest-scoring domain in 2022. There is no change in the lowest-scoring domain during those two rounds of surveys, with “resources” being the lowest-scoring domain, followed by “transformative potential.”

According to the scoring status of twenty-four items in the CART scale, it can be seen that item 4, “People in my community help each other,” achieved the highest scores during those two rounds of surveys, with agreement proportions of 90.4% and 93.6% obtained in 2015 and 2022, respectively. The lowest-scoring items during those two rounds of surveys are slightly different from each other. Item 7, “My community has the resources it needs to take care of community problems,” scored the lowest in 2015, with an agreement proportion of 62.0%. In contrast, item 8, “My community has effective leaders,” scored the lowest in 2022, with an agreement proportion of 87.9%.

Data collected in this study follow a normal distribution and present homogeneity of variance. Therefore, t-tests can be used to compare data in two groups. From Table 2, it can be clearly seen that community resilience achieved significantly higher scores in 2022 than those in 2015, and t-test analysis indicated that differences between these two groups are statistically significant (p < 0.05) (see Table 2).



TABLE 2 Descriptive and comparative analysis of core community resilience items by domains of CART.
[image: Table2]


Disaster risk awareness and disaster risk reduction behaviors of the participants

Risk awareness is an important component in reducing disaster risks, and reducing disaster risks is a key part of resilience building. Therefore, in the construction of community resilience, risk awareness and disaster risk reduction behaviors of residents should be considered. Relevant items were added in the surveys conducted at the end of 2022 to investigate disaster risk awareness and disaster risk reduction behaviors of residents. From Table 3, it can be seen that residents generally presented a high level of disaster risk awareness, with a proportion of up to 92.5% for residents who “pay special attention to various warning information of epidemic prevention and control.” However, in terms of disaster risk reduction behaviors, a small proportion of residents “had ever participated in any community-organized voluntary services for epidemic prevention and control,” accounting for only 34.9% of all correspondents of the surveys.



TABLE 3 Descriptive analysis of disaster risk awareness and disaster risk reduction behaviors.
[image: Table3]



Analysis of the influencing factors of community resilience

In the hierarchical regression model with overall community resilience as a predictive variable, disaster risk awareness and disaster prevention and mitigation behaviors as core explanatory variables, considering the influence of confounding factors, socio-demographic characteristics as control variables, the fitness of the models are appropriate. The control layer model presented an R2 value of 0.076, with F value of 31.779 (p < 0.001). With the addition of core explanatory variables, the R2 value increased to 0.213, with F value of 47.224 (p < 0.001). In addition, all of the VIF values are all less than 5. The results indicate that 13.7% of the variation in community resilience can be explained by variables of disaster risk awareness and disaster prevention and mitigation behavior. In terms of influencing directions and significance of explanatory variables, the model constructed with scores of all domains as predictive variables presented consistent output results and comprehensive scores.

After controlling for socio-demographic factors, the following results can be obtained from Table 4: (1) the stronger disaster risk awareness of residents results in a higher score of community resilience. Residents who “are very sensitive to major epidemic-related information” and “pay special attention to various warning messages of epidemic prevention and control” will achieve relatively high scores in their community resilience. (2) Effective disaster risk reduction behaviors can raise the level of community resilience. Residents who “have participated in voluntary services of epidemic prevention and control” and “formulated epidemic response plans” will achieve relatively high scores in their community resilience.



TABLE 4 Hierarchical regression results for community resilience.
[image: Table4]



The results of in-depth interview

Of the 15 individuals who participated in the in-depth interview, 6 came from government agencies and 9 came from community institution. All of the interviewees had working experience of epidemic prevention and control, and all of them had engaged in administrative work for more than 5 years. Based on the theory of The Community Disaster Risk Management and the concept of Risk Governance, and combined with the political context and actual practices of community epidemic prevention and control in China, we try to construct Community Resilience Governance System Framework in China, which includes three elements: community resilience risk awareness, community resilience governance bodies, community resilience mechanisms and systems (see Figure 1).

[image: Figure 1]

FIGURE 1
 Community resilience governance system framework in China.





Discussions


The overall level of community resilience in China has been significantly improved

The survey results in this study show that after the outbreak of the COVID-19 pandemic, community resilience in China has undergone significant changes. The score of each item of community resilience during the late stage of the pandemic, as well as its overall score, is all above 3 (that is, neither agreement nor disagreement) but is lower than 4 (that is, agreement). These scores are significantly higher than those achieved during the first round of surveys in 2015. In addition, “connection and caring” is the top-scoring domain obtained from the surveys in 2015, while it is replaced by “disaster management” as the top-scoring domain in 2022. After the outbreak of the pandemic, the Chinese government quickly and decisively implemented potent prevention and control measures, adhering to the notion of “people first and life first.” Meanwhile, the entire nation united together closely. Working towards one direction, Chinese people carried out effective disaster management and epidemic responses. Grassroots communities actively employed measures against the epidemic and prepared for the potential risks of the epidemic. These measures included mutual assistance among community residents, significant investment in community epidemic prevention resources, timely disclosure of epidemic information, and providing door-to-door services for residents under quarantine and control. Therefore, people’s lives were fully protected and respected. These measures represent a good manifestation of disaster management in the case of an epidemic, constituting a good cornerstone of community resilience building and fully reflecting the trust of people in the government. The intensity of community resilience can be measured with a percentage of consistency.

Strength for community resilience are identified as survey items with the highest percentages of consistency. Meanwhile, weakness for community resilience are identified as survey items with the lowest percentages of consistency (15, 37). In this study, item 4, “People in my community help each other, “was identified as a strength item for community resilience. Neighborhood support is a key component of social capital, and its role in enhancing community resilience has been widely recognized and promoted (25, 38, 39). Item 7, “My community has the resources it needs to take care of community problems,” and item 8, “My community has effective leaders,” were identified as weakness item for community resilience during those two rounds of surveys. This indicates that resources of communities were, are, and will be weak links that require special attention in the building of community resilience.



The establishment and development of social capital in community resilience should be fully strengthened

Although community resilience building in China has achieved some progress, we must be clear that the weak point of community resilience building in China in the past and present is the severe lack of community capital. From the perspective of community resilience, social capital refers to the willingness and abilities of community members to actively engage in and contribute to activities promoting the common goals of communities (40). Communities with abundant social capital normally present greater resilience (41, 42). Powerful and responsible community leaders are among the most important factors in addressing public health crises (43), playing a crucial role in promoting close communication among community residents and establishing good partnerships with non-governmental organizations (44). Some studies show that community human resources under normalized epidemic prevention and control have the problems of insufficient reserves, irrational allocation, and weak integration capacities (45). Furthermore, community leaders lack sufficient handling and leading skills for emergency events. Empirical survey results in this study also indicate that the item “My community has effective leaders” ranked the lowest in scoring. Therefore, strengthening the construction of community talent and fostering excellent community leaders are key points for the development of social capital in community resilience in the present and future China.

Besides the human capital of communities, social cohesion and community resources are also key points in the building of community resilience. The study results show that the items “My community has the resources it needs to take care of community problems,” “My community works with organizations and agencies outside the community to get things done,” and “People in my community feel like they belong to the community” all ranked relatively low in their scoring. Under the influence of the traditional Confucian cultural thought of “a neighbor in close proximity is more advantageous than a distant relative,” mutual assistance and support among neighbors during the COVID-19 pandemic were fully reflected. The impact of a disaster can undermine interpersonal relationships and diminish the sense of communal cohesion (46). Some problems, such as an inadequate sense of identity and belonging among community residents, persisted. In addition, investment in community resources was insufficient, and cooperation degrees between communities and external organizations were relatively low.



Disaster risk awareness, disaster risk reduction behaviors are key factors that need to be focused on in community resilience

The study results show that compared with static socio-demographic characteristics (such as gender, marital status, education status, and years lived in their neighborhood), high levels of disaster risk awareness of residents and their active participation in disaster risk reduction have a more significant impact on community resilience. Therefore, this study has focused on these two influencing factors: disaster risk awareness and disaster risk reduction behaviors.

The vigilance of residents towards risks is one important aspect of community resilience enhancement. Existing studies have shown that individuals with higher perception of risks present higher levels of resilience (47). COVID-19 is a new infectious disease that exerts uncertain potential impacts among residents. Community residents with higher risk awareness are more interested in relevant information on major epidemic outbreaks and actively pay attention to various warning information on epidemic prevention and control. When facing epidemic disasters, these community residents will positively perceive and evaluate community resilience. Bennett et al. (48) established a model linking risk awareness with risk mitigation behaviors. This model assumes that community residents with higher risk awareness are more likely to take preventive measures based on official information to reduce the probability of risk occurrence, presenting high evaluation levels of community resilience.

Participation in disaster risk reduction behaviors at the community level is a key influencing factor in community resilience enhancement. This study shows that residents engaging in community voluntary services are more likely to develop a positive view of the capacities of their communities against disasters, which is consistent with the research results obtained by Pfefferbaum et al. (25). Residents participating in community voluntary activities present enhanced community collective awareness, as well as improved abilities against crisis events (49, 50). Involvement in voluntary services against the COVID-19 pandemic has not only strengthened the internal cohesion within the voluntary union but also promoted interactions and communication among community residents and improved communities’ emergency response capabilities. It is the core target of community resilience to develop targeted plans to address current risks and potential public emergencies in the future (51). The key point of the preventive strategy lies in the involvement of the community and its residents in the whole process. Community residents who actively engage in epidemic risk assessment and epidemic response plan formulation will be presented with more opportunities to proactively obtain information, knowledge, and resources related to the pandemic (52). This finding could indicate that positive community interaction is a potential factor in individual perception of community resilience.



Exploring community resilience governance system framework in China

The management model that combines “bottom-up” and “top-down” approaches is emphasized in community disaster risk management. The concept of risk governance focuses on the construction of adaptive governance systems through governance institutions, mechanisms, and methods. By integrating the concepts of community disaster risk management and risk governance with the political context and actual practices of community epidemic prevention and control in China, this study proposes to establish a Chinese community resilience governance system framework that combines “bottom-up” and “top-down” approaches with active participation from residents.

The rapid identification, quick and accurate prediction, and timely alerting of risks are prerequisites for community resilience governance (53). Quantitative and qualitative results in this result show that improved risk perception has a great significance on community resilience. In community resilience governance framework, it is necessary to construct a network-based risk governance bodies that involves various stakeholders such as governments, businesses, social organizations, grassroots communities, and residents (54). The mutual assistance among community residences and substantial input of community epidemic prevention resources during the prevention and control of this epidemic fully highlight the importance of multi-subject participation in a network structure. Community resilience relies on the solid support provided by sound mechanisms and systems. Emergence plans of community disaster management constitute vital support for community resilience (55), while community disaster emergency culture exerts a subtle influence on the behaviors of organizations and members (56). In addition, community resilience governance reflects the flexible adjustments of communities in response to complex changes in external environments, including preparedness, response, and recovery (57). In the prevention and control of this epidemic, prevention, and control measures adopted by the Chinese government during different stages of epidemic occurrence and development, the unity of all Chinese people in fighting the epidemic, and the rapid recovery of community production and livelihood are all the best manifestations of community resilience emergency mechanisms and systems.



Limitation

Besides the contributions discussed above, this study did have at least three limitations. First, limited by geographical location during this specific period in 2022, this study has employed a simple sampling method. This survey method may have excluded aged people with relatively low technological literacy. Therefore, this study has planned to carry out a multi-stage survey evaluation, in which online and offline surveys will be comprehensively employed, with a method combining random sampling with convenient sampling. Second, in terms of disaster risk reduction behaviors, previous studies mostly focused on such factors as disaster experiences, emergency supply stockpiling, community voluntary service participation, emergency drill practicing, and relevant disaster training and education participation. Based on actual situations, this study has selected three items of disaster risk reduction related to the current pandemic, which could result in a problem of insufficient factors considered. Future studies should further investigate relevant behaviors of disaster prevention and mitigation. Finally, constrained by objective factors including capital, manpower, and material availability, and considering the diversity of geographical locations and levels of social-economic development, three representative provinces have been chosen for inclusion in this study. Nevertheless, potential issues related to underrepresentation may exist. Subsequent research endeavors should incorporate a wider array of regions to enhance the validity of our conclusions.



Conclusion

This study has conducted a dynamic assessment of community resilience levels in China and analyzed the influencing factors of current community resilience. The results show that after the outbreak of the COVID-19 pandemic, community resilience in China has undergone significant changes, with the community resilience level during the pandemic significantly higher than that in 2015. However, community capital was, is, and will be a weak link and key focus for the building of community resilience. In addition, disaster risk awareness and disaster risk reduction behaviors of residents are two primary factors influencing community resilience in the context of the pandemic. Therefore, it is recommended that future studies should further perform multi-stage evaluations on the changing trend of community resilience and identify specific focuses of community resilience building under different stages. Furthermore, the causal relationship of risk awareness and disaster prevention and mitigation activities with enhanced community resilience should be further explored.
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Characteristics In 2015 (N =2,506) In 2022 (N =1,936)

Frequency Percentage (%) Frequency Percentage (%)

Gender

Male 1177 470 826 427

Female 1329 530 1110 573
Age (years)

<30 584 23 1,067 55.1

3050 1,664 664 755 390

>50 258 103 14 59
Marital status

Married 2099 838 1,067 551

Unmarried or others 107 162 869 119

Education status

Primary school and below 270 108 2 13
Middle or high school 889 355 313 162
College and above 1,347 537 1,597 825

Years lived in their neighborhood (year)

<1 256 103 30 15

25 1,603 64.4 1070 55.3
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