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Abstract: Urban flood risk communication continues to challenge governments. Community-based
organizations (CBOs) aim to rapidly detect deficiencies in capacity to deal with flood risk in vulnerable
communities and disseminate accessible risk information to assist in the selection and implementation
of risk mitigation measures. This paper discusses the methods through which CBO members think
their work is beneficial in the response to urban floods. Grounded theory is utilized to guide a mixed-
method approach that included semistructured interviews with CBO members (N = 34), participatory
observations, and policy document analysis. The findings show that localization of risk knowledge
and the emergence of new social networks are important factors in flood risk communication in
vulnerable communities. This discovery may highlight the varied aspects of creating community
resilience and explain why traditional risk communication is currently unsuccessful. Our findings
also shed light on the priorities associated with urban flood risk communication. Only by linking
flood risk management to actual livelihoods can we ensure the smooth execution of relevant disaster
mitigation measures, especially for vulnerable groups.
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1. Introduction

Flooding has become a greater global hazard than any others due to rising global
climate change. Worldwide flood losses have been increasing at a much faster pace than
global GDP [1]. Flood perils impacted an average of 82.7 million people per year from 2001
to 2020, resulting in annual economic losses of USD 34.1 billion and 5185 deaths [2]. The
year 2021 saw more negative effects from floods than the annual average of the preceding
two decades because of a string of catastrophic flood events. There were more than
20 severe floods in Asia in 2021, once again the highest number of any region. In India, for
instance, during the monsoon season, over 1400 people died due to various floods, and
in July, the devastating Henan flood in China killed 352 individuals, while the Nuristan
floods in Afghanistan killed 260 [2]. In response to the increasing number of floods, many
authorities have dedicated greater pre-event investment to structural and nonstructural
measures, and this has undoubtedly worked effectively in terms of decreasing fatalities
and catastrophic economic losses [3]. The majority of Asia’s emerging nations now devote
a significant percentage of their budgets to reducing flood risk along key rivers and in
coastal areas. Even though flooding has also caused harm in inland communities, urban
flood risk control strategies are frequently insufficient.

The complex environment with multiple and compound risks magnifies the inade-
quate urban flood risk management systems [4]. In the context of post-pandemic recovery,
the top-down urban risk management process has revealed a lack of public engagement
and flaws in collaboration and feedback procedures [5–8]. Accelerated urbanization has
certain negative consequences. On the one hand, due to resource constraints, the renewal
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of risk-mitigation-oriented infrastructure and management initiatives is lagging drasti-
cally. On the other hand, vulnerable groups’ exposure, vulnerability, and capacity to cope
with crises are significantly lower than the metropolitan average, and they are frequently
excluded from urban development frameworks [9].

To build community resilience, this study focuses on the effects of flood risk com-
munication by community-based organizations (CBOs) in vulnerable communities. The
motivation for undertaking flood risk communication is diverse [10], but the relevant
academic literature usually agrees on the following risk communication arguments: (1) risk
communication can facilitate it for residents to participate in the management of flood
risk [11,12]; (2) community cooperation is necessary for public sector flood risk mitigation
measures, in which risk communication serves as a coordinating mechanism to establish
emergency interactions [13,14]; (3) risk communication’s role in fostering trust is unclear,
and a rigid approach to risk communication could backfire [12,15–18]; (4) the empirical
findings demonstrate that risk communication, as opposed to coercive administrative
orders, makes it easier to adopt community-based risk mitigation measures [19–24]. We
agree that deepening the understanding of urban flood risk and responding to reduction
measures by making more active use of existing technology and model frameworks is a
chief task of flood risk communication [25]. This requires authorities to have a full picture
of reality and the expected performance of resident participation in the systems, as well as
a clear understanding of the actual demands of communities. As a result, another objective
of risk communication is to establish adequate information exchange channels between
risk experts and the broader community, especially vulnerable populations.

We performed the first field survey on flood risk governance and risk communication
in vulnerable communities in China, in comparison to the previous literature. This paper
contributes by emphasizing the importance of CBOs and improving the qualitative analysis
of successful flood risk communication experiences; as a consequence, the selection of ex-
planatory samples emphasizes sample information richness and analytical capability rather
than sample representativeness, and we attempt to answer the following questions: How
can CBOs successfully increase the efficiency of risk communication, and why can CBOs be
competent? What is the nature of flood risk communication in vulnerable neighborhoods,
and what are the implications of the role of CBOs in urban flood risk governance?

The study contributes to the literature on urban flood mitigation and, specifically, to
public participation and management system enhancement. Vulnerable communities are ex-
ceedingly heterogeneous [9,15,17,18,20,26–28], and this study used qualitative approaches
to explore the unique position of CBOs in the systematic strategy. The urban flood risk man-
agement system in Shijiazhuang, China, should be viewed as a model for growing Asian
countries. First, the practices of local CBOs in flood risk communication were researched to
identify what factors are crucial to communication. Second, this study explores the state of
CBOs’ flood risk communication to understand and identify the obstacles involved and to
provide ideas for advancement.

The next section presents a review of community resilience and risk communication.
Section 3 describes the flood risk communication in Shijiazhuang as a case study, as
well as our qualitative research methods. The findings and discussion are presented in
Sections 4 and 5, and our conclusions are offered in Section 6.

2. Literature Review
2.1. Resilience in Vulnerable Communities

The concepts of vulnerable community resilience are relevant to discuss as conceptual
pillars of this research. Typically, resilience and vulnerability are seen as two sides of
the same coin. Communities are becoming or have become vulnerable to a variety of
elements that influence the extent to which an event or series of events in nature and
society diminish a group’s life, livelihood, property, and other assets [29]. Unlike the
many constraints implied by vulnerability [30], resilience highlights an individual’s or
group’s ability to resist the damaging consequences of a hazard and recover quickly, and
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the capability is formed from multiple dimensions simultaneously or sequentially. Thus,
most research excludes the social processes of some attempts to end vulnerability once
and for all (e.g., [31–33]), which is a much larger social or economic issue. More studies
focus on the current state and changes in sensitivity to emergency preparedness and crisis
resistance in situations where vulnerable communities’ limitations cannot be lifted in a
timely way [25,32,34–36].

Beck’s research is particularly illuminating considering the broad and developing
literature on vulnerability [37]. His work and the debate it inspired about the “risk society”
are still important in the contemporary setting of growing urbanization. At the same time,
a vital objective of urban risk management strategies is to educate vulnerable communities
about the benefits of effective risk adaptation measures and to provide financial support
accordingly, rather than to make vulnerable populations aware of disaster risks or to instill
fear of crisis.

There are significant obstacles to operationalizing effective flood management solu-
tions in cities of developing countries, including expanding informal settlements, inefficient
resource allocation, corruption, insufficient infrastructure, and the sheer magnitude of the
problem of reacting to COVID-19 [38–44]. Finally, adequate access to an urban risk manage-
ment network is a key to vulnerable communities’ resilience, which can be characterized
as follows: (1) capacity to coordinate and mobilize to maximize the public’s attention and
participation in pre-disaster-response decisions and actions and to reduce the adverse
consequences of disaster events; and (2) the development and application of transferable
knowledge, methods, and instruments that drive community changes in keeping with the
objectives of a city’s flood risk management system.

2.2. Flood Risk Communication

Risk communication aims to empower those who are exposed to various sorts of
hazards to make sensible decisions that will lessen the impact of threats and hazards,
as well as increase preventative and protective measures [45,46]. The traditional top-
down approach to risk communication has come under fire for failing to keep up with
the development of information technology and failing to adequately explain the rising
complexity of hazards [47–50]. Some developing research looks at the connection between
risk communication and community engagement [20,44].

It is obvious that the ability of significant rainfall events to create urban floods every-
where clashes with previous experience and local understanding. The urban flood risk
communication is critical in attempts to strengthen the interaction between risk expertise
and localized practice [14]. This has a direct influence on risk information application and
is represented in what and how communication occurs, as well as through what channels,
by whom, and for whom [25,51–54].

The terms “flood risk communication” and “flood emergency messaging” have com-
pletely different meanings and correspond to the catastrophe preparedness phase and the
emergency response and recovery phase, respectively. The success of the former in creating
a network of trust for risk management is correlated with the effectiveness of the total flood
risk response strategy in the later phases [55]. A significant impediment is that during the
preparedness phase, public concerns and participation in risk mitigation initiatives may
not correspond with the objectives stated by risk management specialists. It is debatable
whether the general public fully comprehends the consequences of specialists’ descriptions
of the likelihood and severity of urban floods. On the other hand, Wisner argues that rigid
disaster preparedness methods frequently miss the basic problem of disaster vulnerability,
namely, neglecting the basic risk information and disaster mitigation demands of most
economically and politically vulnerable communities [29].

Community cultural characteristics that impede flood risk communication are fre-
quently disregarded when analyzing flood risk communication strategies in emerging
economies [56]. In view of all that has been mentioned, one may suppose that imple-
menting flood risk communication in developing nations—which focuses on incorporating



Systems 2023, 11, 53 4 of 18

localized knowledge and community cultural values into flood risk analysis—will have a
positive influence.

3. Materials and Methods

This paper used a mixed-method approach that included semistructured interviews
with members of CBOs, policy document analysis, and participatory observations. The
three ways for collecting data allowed for triangulation, which confirmed, corroborated,
and improved the reliability and validity of the data. The study was conducted according
to the ethical standards for interviewing humans as followed by Nankai University’s
academic staff. The participants were informed about the ethical procedures when asked to
participate and that their personal details would not be disclosed.

3.1. Grounded Theory Analysis

Grounded theory is a method for developing abstract theories based on concrete
data using a heuristic procedure. Rather than validating a preexisting idea, grounded
theory seeks to generate theory by systematically collecting and analyzing data. Despite
being a qualitative method, it combines the rigorous and logical systematic analysis of
quantitative research with the insightful and complex explanations of qualitative research.
The grounded theory’s main process is a three-stage analysis with three levels of coding:
open coding, axial coding, and selective coding [57]. Throughout the process, theoretical
saturation tests are run to augment the information until the theoretical model is complete.

In risk management studies involving emerging economies, urban flood risk is mostly
ignored, and there is a dearth of mature theory to serve as a guide for community gover-
nance and community resilience development in the developing world in the setting of
elevated urban flood risk. A lack of situational validation from actual cases and real-life
stories characterizes current research on community resilience in China, which is primarily
based on secondary data and empirical analysis of some traditional variable relationships
in the fields of sociology and management. This is especially true given that the majority
of theoretical concepts related to community resilience in urban development contexts
and local scenarios have not yet been established and refined. Furthermore, there is a
massive amount of qualitative data available for research, such as localized stories and
practices in CBOs’ risk communication. In light of this, this paper employs grounded
theory as a research methodology to clarify the role of CBOs in flood risk management in
vulnerable communities.

3.2. The Study Area

Shijiazhuang is located in North China and the Bohai Bay Economic Zone, approxi-
mately 283 km southwest of Beijing, China’s capital. Shijiazhuang has a temperate monsoon
climate with a total annual precipitation of 401.1–752.0 mm, including 628.4–752.0 mm
in the western mountainous areas; precipitation from June to September accounts for
63–70% of the annual precipitation, influenced by warm and humid ocean currents.

Inland flooding within the city of Shijiazhuang, where it frequently occurs after
excessive rainfall, poses a major threat to vulnerable residents [58,59]. The purpose of
the policy document analysis is to comprehend the state of urban flood management in
Shijiazhuang as well as the traits of vulnerable communities, which is necessary to enable
us to identify four representative vulnerable communities. Table 1 displays the basic
socioeconomic features for the sample communities, with names and precise locations
obscured. Then, we spent five days in the field, experiencing daily community activities
and special events in the vulnerable communities—which were during a July rainy season—
and observing their varied flood risk communication services. The first conceptualizations
and patterns were greatly influenced by these observations, allowing us to investigate the
social milieu from within.
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Table 1. Communities’ characteristics.

Serial No. Flood Risk Description of Vulnerability Population (Thousands)

GZ Urban waterlogging

â GZ is a typical urban village in the urban
area, with old infrastructure, and is
located in the low-lying area of the city.

â The elderly over 65, largely immigrants
from the 1950s during the period of
urban building, make up the majority of
the population. Due to the low cost of
informal accommodation, many
low-income individuals with high
mobility have gathered at the same time.

9.2

NST Urban waterlogging

â The rebuilding of drainage infrastructure
in low-lying regions of NST, a hub for
numerous self-employed businesses, is
far behind schedule. Due to the
community’s unusual topography and
illegally occupied conventional routes,
emergency evacuation is difficult.

â Residents in this community face a
systematic risk of income disruption as
well as the danger of property loss and
personal injury because it is a mixed-use
region with residential and
commercial operations.

12

PS
Urban waterlogging and

river flooding
(Hutuo River)

â Shijiazhuang City has crossed the former
river-created border, and PS’s
appearance is a sign of the city’s growing
urbanization. The standard of drainage
infrastructure and housing construction
have not greatly improved as PS has
integrated into the new urban circle. In
addition to urban flooding that results in
house flooding, heavy rainfall itself has a
good chance of triggering house collapse.

â Because it is not the usual “gated
community” housing structure in China,
the residents are dispersed. There may be
ripple effects if there are more
abandoned, older properties that are
already at danger collapse.

3.0

JX Urban waterlogging and
flash floods

â JX is situated next to an earthen slope on
the western outskirts of the city of
Shijiazhuang. The community has
recently seen multiple abrupt spikes in
summer rainfall, which has raised the
potential of landslides.

â Residents are already zoned for urban
areas, but their primary sources of
income remain farming and
animal husbandry.

2.1



Systems 2023, 11, 53 6 of 18

3.3. Recruitment and Participants

Participants for this study were gathered using snowball sampling in three stages, each
of which served as a guide for the subsequent phases of data collection and were guided
by grounded theory. Between July and November 2021, 34 members of CBOs who took
part in flood risk communication in communities at risk were recruited in Shijiazhuang
City, Hebei Province, China. Each participant underwent a semistructured interview in
a casual setting to ensure that they could express themselves completely and accurately.
Participants ranged in age from 27 to 54 at the time of the interviews and had been involved
in community management or other related work for anywhere between 11 months and
18 years (see Table 2). Full-time employees and volunteers are identified and marked
with the cards “ZZ” and “ZY” throughout the anonymization procedure. All participants
reported being aware of flood risk communication and performing practical activities,
which lowered the possibility that they would misunderstand questions owing to cognitive
barriers and practical ignorance. From July to August 2022, 79% of the respondents received
a return visit in the form of a telephone interview.

Table 2. Participants’ characteristics.

Variable Group n % a

Gender
Female 19 56
Male 15 44

Age

27–29 3 9
30–39 6 18
40–49 16 47
50–54 9 26

Principal Area of Professional Discipline

Communication and Community Engagement 13 38
Sociology 3 9
Economic Development 2 6
Science of Meteorology 2 6
Others b 14 41

Years of Participation in Community Management
0–1 year 5 15
2–10 years 21 62
11–18 years 8 24

Past Working Experience in Urban Flood Emergencies

0 events 7 21
1 event 5 15
2 events 9 26
3–8 events 7 21
8+ events 6 18

a Percentages presented are rounded. b Including the areas of insurance and risk management, public utility
management, wildlife management, government public health and demography, and not specified.

Appendix A contains a guide used for the semistructured interviews. The themes
discussed in the interviews included prior experiences with flood risk communication,
significant factors affecting flood risk management, drivers, and barriers to implementing
flood risk communication in vulnerable communities, interactions with governmental
actors and neighborhoods (i.e., process, type of communication), reflections on the risk
communication process, and the role of CBOs in the process. A total of 63 h of interviews
were audio-recorded with participant agreement.

We used a qualitative content analysis to categorize and distill relevant information
from coded interview transcripts and documents within the software package NVivo.
Following the completion of all interviews and analyses, an additional seven qualified
community residents and three flood risk management experts at the regional level were
recruited for a membership check, all of whom agreed with the previous analysis results.
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4. Findings
4.1. Open Coding

Open coding is the process of categorizing words and phrases in survey materials and
assigning subjective interpretations to them. We used NVivo to develop and manage open
codes by assigning text segments to different nodes. As the open coding developed, we
also spent substantial time revisiting the concepts by renaming, combining, or eliminating
some codes. Finally, the theoretical saturation point, where no new codes are generated,
was reached. Table 3 shows the 48 open codes that were created from the data. Table 3 also
shows how many data sources each code appears in.

Table 3. List of codes that emerged from the open code analysis.

No. Open Codes Sources No. Open Codes Sources No. Open Codes Sources

1 Action guide
utilization 8 17 Face-to-face

communication 4 33
Other threats
stronger than
flooding

6

2 Appealing power 2 18 Flat knowledge
transfer 3 34 Policy sensitivity 4

3 Arrogance of risk
professionals 8 19 Ignorance of

disasters 12 35 Poor access to
information 2

4 Bottom-up knowledge
feedback 7 20 Improved

livelihoods 5 36 Poverty reduction 11

5 Changed risk attitude 3 21 Inculcation of
knowledge 1 37 Reaction speed 3

6 Collective decision
making 8 22 Insurance demand 10 38 Reciprocity 9

7 Community consensus 10 23
Lack of disaster
prevention
resources

5 39 Resident volunteer
participation 8

8 Community lockdown 9 24 Legal gaps 1 40 Risk conceptual
framework 2

9 Community norms 12 25 Local culture 1 41 Sense brought by
scenario 3

10 Conflict with
grassroots government 4 26 Location based

experience 1 42 Stakeholder
communication 6

11 Cross-border
knowledge transfer 12 27 Marginalized

groups 7 43
Structured
resilience
enhancement

6

12 De-labeling 11 28 Mitigation
practices 10 44 Technology

diffusion 4

13
Difficulty in
understanding
publicity

12 29 Mutual aid for
disaster reduction 7 45 Temporary expert

effect 10

14 Emergency response 7 30 Neighborhood
relations 9 46

Transparency in
collective decision
making

12

15 Emotion regulation
process 10 31 Opinion leaders 5 47 trust 8

16 Epidemic control 4 32

Optimization of
online
communication
methods

12 48 Update of
knowledge 1

4.2. Axial Coding

Axial coding is the process of making logical, connotational, and emotional links found
in open coding, that is, connecting categories and interpreting their logic. Axial coding
establishes the research’s focal point, enhancing the theory’s capacity to explain topics and
social contexts while also creating a correlation channel between practice and theory. Three
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core categories—including creating new, solid social networks, integrating risk perceptions,
and reconstructing community resilience—were ultimately developed through this axial
coding method. These three core categories, which are described in Table 4, define the main
dimensions of the study topic.

Table 4. Relationship between 3 core categories, categories, and open codes.

Core Categories Refined Categories Open Codes

Creating new, solid social networks

Focus on livelihoods

Improved livelihoods, Opinion leaders, Poverty
reduction, Emotion regulation process,
Community lockdown, Poor access to
information, Epidemic control, Marginalized
groups.

Community integration

Trust, Reciprocity, Local culture, Optimization of
online communication methods, Neighborhood
relations, De-labeling, Face-to-face
communication, Community norms, Difficulty in
understanding publicity, Flat knowledge
transfer.

Integrating risk perceptions

Change in attitude
Changed risk attitude, Cross-border knowledge
transfer, Sense brought by scenario, Ignorance of
disasters, Other threats stronger than flooding.

Knowledge reorganization
Location-based experience, Inculcation of
knowledge, Update of knowledge, Action guide
utilization, Risk conceptual framework

Communication channels

Bottom-up knowledge feedback, Arrogance of
risk professionals, Temporary expert effect,
Resident volunteer participation, Conflict with
grassroots government.

Reconstructing community resilience

Ex-ante mitigation decisions

Collective decision making, Structured resilience
enhancement, Mitigation practices, Technology
diffusion, Community consensus, Insurance
demand, Policy sensitivity, Stakeholder
communication, Lack of disaster prevention
resources, Transparency in collective decision
making, Legal gaps.

Flooding response Emergency response, Mutual aid for disaster
reduction, Reaction speed, Appealing power.

In Shijiazhuang, CBOs were successful in influencing vulnerable community members
to take advantageous actions to reduce their exposure to flooding during the flood risk
communication process. The three contextualization mechanisms for achievement shown
by the core categories are as follows:

4.2.1. Creating New, Solid Social Networks: A Livelihood-Based Gesellschaft

In From the Soil: The Foundations of Chinese Society1, famous Chinese sociologist Fei
Xiaotong described the contrasting organizational principles of Chinese and Western so-
cieties. Fei’s theoretical claims regarding the characteristics of Chinese society are still
valid today, but social networks in major cities have undergone significant transformation.
A prominent illustration of this is vulnerable communities in cities, which are a type of
informal settlement without the ritual order based on blood and location and with decaying,
outmoded architectural styles that clash with the bustling infrastructure of the metropolises
that surround them. CBOs’ preliminary objective is to help these at-risk populations de-
velop internal social ties. The idea behind this is that residents can decide how to minimize
flood risk based on shared interests.

Whether they are full-time employees or volunteers with diverse career backgrounds,
CBOs’ members may have numerous identities but work to integrate into vulnerable ar-
eas. As identities shift, CBOs that participate in “linkage” activities might also succeed
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in achieving a two-way engagement in local governance, i.e., engaging with grassroots
government actors while providing disadvantaged people a full voice. Since CBOs serve as
a platform for connecting groups within vulnerable communities, the gradual emergence
of a new social network that includes them will make risk communication easier. ZY17
concluded that CBOs’ role positioning was the key to their effective flood risk communica-
tion and that CBOs’ members’ excellent service attitudes—which included daily life service
and mutual aid service in addition to risk communication—helped to create a positive
interactive relationship with the community.

“We were never labeled ‘experts’, even when we had to use formal language to define risk
in the context of complex problems. In China, renowned experts such as Professor Zhong
Nanshan, whose perspective on infectious diseases inspires both the proper response and
high levels of public confidence, have a significant influence. At least for the time being,
the ‘expert effect’ does not apply to the subject of flood risk management. CBOs are not
seen as commanders but rather as regular citizens of the community, and this decreased
emotional distance makes it easier for people to absorb communications about flood risk”.
(quotation from ZY17)

“When we employ urban flood risk communication, the most essential thing is to obtain
an interface to interact with vulnerable populations”. (quotation from ZZ2)

Not the sharing of flood risk knowledge, but, rather, concern for the livelihoods of
those in need is where new social connections are first established. CBOs gained people’s
acceptance by offering practical and emotional support to community members, and
this favorable word-of-mouth swiftly spread throughout the neighborhood. Since some
programs themselves imply an unequal relationship between provider and recipient, are
viewed as a form of command or handout to the poor, and fail to address the underlying
problems that people face, locals frequently find pro-bono-oriented community services
repugnant. Instead, being a part of a vulnerable community, communicating flood risk
accurately, and providing advice on emergency preparedness and mitigation based on the
needs of the vulnerable help to decrease this feeling of alienation.

The new social network has a significant impact on risk communication topics as well
as the overall enlightenment of the participants in the social–ecological system of managing
flood risk in communities at risk [60], including, but not limited to, the innovation of the
method of communication with local government agents, meteorological departments, and
emergency management departments. It can be described as a two-way formation of social
networks using both endogenous and exogenous sources, which is stated to align with an
effective framework for risk communication. One volunteer leader praised the pro-people
approach taken by CBOs, stating that

“Our efforts include going from home to house to understand and attempt to help people
with their livelihood difficulties, as well as carrying out group activities that not only
take residents’ needs into account but also improve the inclusive environment. Residents’
quality of life has improved after taking essential precautions with our guidance, which
has benefited our future offline and online risk communication tactics. Residents truly
think that our efforts or recommendations are meant to improve their welfare. On a
voluntary basis, many residents also take part in our efforts to enlighten other community
members about flood risk awareness and risk reduction”. (quotation from ZY1)

Resulting from the abovementioned creation of the new social network, many pre-
viously prosocial behaviors become theoretically self-interested for the individual. CBOs
have helped most people living in vulnerable and marginalized communities identify
raising their standard of living as a common action goal. In this context, collective com-
munity decisions on flood risk management are no longer taken under social or altruistic
pressure but, rather, serve to advance the fundamental interests of vulnerable community
members and advance the growth and improvement of both people and communities.
It demonstrates how, exactly in line with the findings summarized by our participatory
observations, the new social network in Shijiazhuang’s at-risk neighborhoods does not
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enable the communities to function as a typical Chinese rural geosocial model but, rather,
transforms emotions and identity into shared objectives and performs a Gesellschaft in
which individual actions are improved on a continuous basis and group decisions are
successfully pushed and carried out.

4.2.2. Integrating Risk Perceptions: Bridging Knowledge and Local Experiences

Since the concept of resilience was incorporated into China’s framework for managing
flood risk, the issue of localizing flood risk knowledge has become a key concern [61].
These CBOs promote the idea that addressing community needs and acting in a way that
is best in line with local culture and values should come first when finding solutions to
problems. Therefore, CBOs distinguish between the localization of flood risk knowledge,
i.e., the localization based on perceived flood risk characteristics, and the localization based
on the formulation of action plans within the limitations of vulnerable circumstances under
the objective condition that the risk information requirements of vulnerable populations
reflect the characteristics of generalization.

“Knowledge localization based on perceived flood risk characteristics” has signifi-
cant limitations. (1) Perception is constrained by distinct environmental and temporal
constraints, and its uniqueness is difficult to recreate across groups. Because of this defect,
flood risk communication cannot be repeated on a broader scale, which explains the fail-
ure of the local meteorological departments’ attempts to raise public awareness of flood
dangers by short video platforms. (2) Localization of knowledge based on perceived flood
risk characteristics tends to stay on the more superficial level of experience communication,
such as imitation and replication, and is incapable of rising to the level of universal scientific
meaning to comprehend [62,63]. This means that systematically capturing core knowl-
edge from experience or events might be difficult, and the biased application of subjective
risk perceptions can limit the effectiveness of risk communication. When CBOs began to
serve the underprivileged as local organizations, the prevalence of these limitations was a
serious hurdle.

CBOs have increased their coordination with agencies in charge of managing flood
hazards to provide vulnerable communities with a framework that is agreeable and recog-
nizable for the concept of risk. As ZZ7 points out,

“We have conferred with meteorological experts quite a bit. The cliché problem of how to
explain to the general public why ‘once-in-a-century’ floods have occurred so frequently
recently is one example of this. We attempted to match a large number of examples in
order to highlight the traits of common situations, the evolution of different disaster
outcomes, the paradoxical nature of urban flood probability, and the benefits of disaster
preparedness.”

Then, short-term implementable preparedness strategies and technical and financial
help CBOs may give, as well as long-term flood risk sensitivity inculcation, are among the
themes of risk reduction. The CBOs’ visits strengthened the previously created interaction
with residents after clarifying the topic of risk communication. In addition, thanks to the
preconstruction of risk response mechanisms, the effectiveness of emergency response
approaches (including emergency evacuation, self-help, and mutual assistance) in the case
of a real catastrophe was validated for the 2021 rainy season2.

The cornerstone of “knowledge localization based on action formulation” is under-
standing how vulnerable groups perceive and react to hazards locally. Following the
identification of knowledge components that are professionally relevant to risk manage-
ment advancement, CBOs and risk experts conceptualize these local experiences through
theoretical elaboration and analysis, which is reflected in the scientific transformation of
informal risk perspectives into professional concepts or terminology that can be shared
and utilized by relevant professional practices. After obtaining and analyzing several risk
knowledge items, CBOs eventually incorporate local experience into the risk management
knowledge system.
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CBOs’ “risk communication” is involved in all four phases of flood risk management
to varying degrees: early warning and surveillance; prevention and preparedness; response
operations and rescue; and rehabilitation and recovery. In each phase, the experts and CBOs
conducted an adaptive exploration of community risk management elements with the goal
of bridging expertise and generalized experience to reprocess practically meaningful risk
mitigation guidance strategies. The existence of potential risks and the benefits of coping
strategies are frequently mentioned in communities, expanding from verbal communication
to dissemination on online platforms, where residents of vulnerable communities have the
interface to consider risks and individual livelihoods together. Although risk perception
is a long-term, complex process influenced by a variety of factors, including culture and
education, risk communication strategies pioneered by CBOs that are oriented toward the
outcomes of mitigation actions and emergency response options can assist residents in
making science-based decisions.

“When all outcomes point to improved livelihoods, the risk knowledge framework devel-
oped by CBOs gains traction for widespread transfer”. (quotation from ZY4)

4.2.3. Socially Reconstructing Community Resilience

As determined most clearly by a measurement of the community’s environment and
organizational management capabilities, resilience denotes the coordination and unity of
a community’s physical space and social systems [64]. CBOs invest initially in disaster
preparedness support for the physical environment in vulnerable communities, offering
the most basic material and equipment support for the growth of resilience. The next
step is for CBOs to standardize and organize managerial and organizational soft power in
terms of fostering community resilience. It has been successfully implemented to provide
transparent, effective, and multiparticipatory public services and management systems
that incorporate the decision-making procedures that foster community resilience.

The original vulnerable community management paradigm limited the ability for
multiactor engagement in governance. As previously stated, CBOs revitalize a community’s
social network, and their most significant effect is the building of trust and reciprocity
in the community. Once trust and public participation are established, the community’s
collective decision-making and implementation process becomes more reliable, for example,
by strengthening the implementation of ex ante mitigation measures such as infrastructure
upgrades and disaster insurance agreements and by ensuring that residents respond
appropriately to emergency flood evacuations, among other things. ZY8 claims that

“In vulnerable areas, the issue of harmonizing public interests is typically a problem for
risk governance. Many of the flaws can be solved by increasing the number of decision-
makers and improving feedback methods. The primary goal of flood risk management is
to protect people’s livelihoods. Finally, our efforts resulted in a gradual change in the
community’s single, inflexible management paradigm.”

The resilience of vulnerable populations is significantly harmed by pandemic shocks
because there is a lack of economic diversity and stability. The possibility of inhabitants
suffering health harm or income interruptions as a result of the pandemic is juxtaposed with
the property and life dangers of urban floods. The information in CBOs’ risk communication
needs to be diversified because of the overlap of hazards. Numerous projects to increase
the resilience of infrastructure and organizational systems have seen quick updates. An
unanticipated conclusion was that, in addition to improving the transmission of risk
knowledge and the implementation of mitigation measures, CBOs’ risk communication
considerably reduced the negative emotions that had collected in the minds of residents as
a result of the ineffectiveness of the epidemic response.

4.3. Theory Building

This study first demonstrates the theoretical connection between the CBOs’ risk com-
munication and social networks. The findings imply that the relationships among vul-
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nerable community members and their interactions with outside stakeholders affect the
effectiveness of risk communication during the response to an urban flood disaster. Strong
mediation links between various vulnerability groups, as represented by CBOs, are es-
pecially important for improving disaster prevention instincts, risk perceptions, and risk
communication practices. The capacity to send and receive information across various
cohesive networks is substantially correlated with the effectiveness of urban flood risk
communication between CBOs and vulnerability groups. A relationship that “enables” can
be suggested between the CBOs’ risk communication and social network remodeling.

Second, the findings of this study point to a connection between CBOs’ risk com-
munication and risk perceptions. Effective risk communication depends on the effective
integration of professional risk knowledge and local risk experience. Participatory observa-
tions also identify the strong correlation between risk communication and risk perceptions.
The findings also show that when locals have unfavorable opinions about conventional
risk communication, the effectiveness of shared decision-making for disaster prevention
and mitigation may suffer. For instance, community members reduced their intentions to
self-mitigating flood risk and rejected subsequent risk communication when they began to
believe it was more advantageous to be assisted by the government after a disaster. Thus,
when negative beliefs emerge among vulnerable groups, risk communication leads to fewer
resilience-enhancing outcomes, and vice versa.

The findings of this study imply that social networks and risk perceptions are related.
When CBOs actively engage in risk communication and there are numerous strong links
between members of vulnerable groups, residents have more opportunities to learn about
urban flood risk and indirectly spread or reinforce risk perceptions among other residents.
Therefore, a group’s interconnected links enable risk communicators to rapidly share fresh
flood risk information. Additionally, inhabitants of a community with strong intimate ties
are more likely to contact CBOs by feeding back their demands for risk reduction.

The study’s fourth relationship discovery is the link between community resilience and
CBOs’ risk communication. CBOs’ activities influenced flood risk reduction and emergency
preparedness in high-risk neighborhoods. These vulnerable groups could, for instance,
adopt the principle of maximizing the welfare of the community and take actions that
strengthen community resilience. CBOs exchange bits and pieces of evidence of mutual
assistance resulting from hazard mitigation driven by livelihood development.

Fifth, how people perceive flood risk has a direct impact on how resilient a community
is. For instance, this study further isolates views of urban flood danger as a shared cognitive
model created by an interest group that is motivated by their goal to improve their standard
of living. It is beneficial to reinforce or correct risk perceptions. Residents contributed to
mitigation despite the difficulties when they realized the hazards of flood risk. Residents of
vulnerable communities are more willing to develop resilience when they perceive risk.

Finally, the restructuring of social networks can be seen, on one level, as a particular
path to improving community resilience.

The above findings imply that vulnerable communities’ proper understanding of the
formal system of meaning of urban flood risk prevention and response is due to the molding
of social networks and risk perceptions brought about by risk communication by CBOs.
CBOs’ risk communication enhances disaster response among vulnerable populations.
Residents’ comprehension of the urban disaster management system and their ability to
make wise decisions on catastrophe mitigation depend on the effectiveness of each level of
risk communication.

An integrative diagram showing the relationships between the main categories that
came out of this study is shown in Figure 1. CBOs’ involvement can lead to greater synergy
levels. The findings also show that social network optimization can improve the beliefs
and confidence of vulnerable groups to build more resilient communities. Communities
can establish a shared view of risk when there is a willingness to mitigate that is livelihood-
centered. One illustration is how the livelihoods of those who are struggling have been
significantly impacted by COVID-19, and, through their prior influence, community organi-
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zations aided local governments and citizens to create and sustain a consensus on epidemic
control to a certain extent.

Figure 1. Theory of CBOs’ risk communication in vulnerable communities: integrative diagram
reflecting the relationships among the core categories *. Note: * The dashed box is considered to be
the general mechanism for CBOs to engage in vulnerable communities’ risk communication, which
directly affects the procedure of local disaster preparedness and response.

5. Discussion

The available research emphasizes the need for public involvement in urban flood
risk management and suggests that the first step is to provide the public with a scien-
tific understanding of the potential threats [12,16,65,66]. As a result, various theoretical
frameworks for including the community in flood management have been proposed. The
majority of studies, however, have ignored vulnerable people by neglecting the state of
their livelihoods and the relationship between such livelihoods and the steps they take
to reduce flood risk [67]. We also point out that vulnerable groups in earlier research
have typically been based on the least developed nations, which is obviously crucial and
essential [3,18,36]. However, in typical developing nations, we place more emphasis on the
growth of metropolitan areas with economic promise, many of which contain vulnerable
communities. These marginalized neighborhoods are more frequently ignored and sub-
ject to greater intraurban disparities. The process used in Shijiazhuang, China, as a case
study may provide insight into how to improve flood risk communication. It is critical to
concentrate on vulnerable people in cities, where survival has become increasingly tough
as a result of the twin shocks of climate change and pandemics. Our findings are in line
with several exploratory studies that examine effective strategies for enhancing resilience
in high-risk locations, such as the effects of lowering floods, earthquakes, and manmade
disasters, as well as the benefits of assisting marginalized residents [5,46,68,69]. Although
the anticipated effects of CBOs involved in risk communication support the critical impor-
tance of frameworks to manage flood risk [41], the specific content still has to be adjusted
in accordance with the social and cultural context [70].

This study demonstrates that these CBOs are seen as playing prominent roles in
the promotion of new social networks and the localization of risk knowledge, which
influences risk perceptions as well as the capacity and attitudes of vulnerable communities
to participate in governance. To promote residents’ comprehension of community resilience
performance levels based on objective assessment and prevent the deviation of disaster
preparedness and emergency self-rescue decisions, community resilience is strongly linked
to individual livelihoods. As a go-between for residents and risk experts, CBOs not only
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enable contextual transformation of risk knowledge based on the trust mechanism but also
realize the refining and feedback of residents’ risk information needs. The enrichment of
risk management participants optimizes the flood risk management operation mode, which
comprises stripping and reengineering the original government participants’ activities [71].
Given the changing risk environment, the most pressing question is whether sensible
choices for sustainable urban flood risk management are available, particularly for moving
away from top-down approaches when prioritizing the resilience of vulnerable areas. The
slow implementation of risk mitigation measures in many developing nations is a result of
bloated government operations, but CBOs can step in to replace government agencies and
finish the task of influencing the public’s perception of risk.

The study’s significant contribution is that it is a response to strengthening resilience in
vulnerable populations. To address the absence of public disaster response capabilities, the
early notion of public involvement centered on whole-of-society engagement in emergency
management problems [69,72,73]. This paper expands this theory from emergency manage-
ment to ex ante risk response, summarizing the essential concepts and mechanisms of flood
risk communication in this setting. The findings support the basic theoretical principles
that CBOs play a role in disaster mitigation acts such as trust, reciprocity, knowledge
transmission, and decision-making.

Therefore, our findings support the critical role played by CBOs’ risk communication in
fostering effective resilience-related sense-making. To ensure information is exchanged and
organized during an incident, effective coordination across all parties involved is essential.

6. Conclusions

This study focused on CBOs to determine how they may manage flood risk communi-
cation to develop resilience in vulnerable communities. The current situation is thoroughly
investigated by employing a variety of methodologies, in which traditional risk communica-
tion has difficulty being effective in vulnerable groups, and, thus, risk knowledge is lacking
under many contextual systems. Although the sharing of risk information and collaborative
disaster adaptation options generates the idea that communities band together to deal with
disasters, this is not the only step that successful CBOs take. Community trust, reciprocal
relationships, and shared goals of improving livelihoods developed through knowledge
acquisition and trust mechanisms are the driving forces behind the gradual improvement
of community resilience, even though not all people are willing to accept disaster reduction
strategies in a short period of time. It is crucial for policy and practice to comprehend how
CBOs approach the problem of risk communication and how to unite diverse stakeholder
demands into a community of interests centered on catastrophe prevention and mitigation.
The approaches that have been found pertain to enhancing flood risk management and
mobilizing the populace for group activity in the interest of boosting social resilience.

This study adds to the research on improving community resilience from the perspec-
tive of a “social–ecological system,” which expands the participants and alters the develop-
ment mode of the actors’ interaction accordingly. Regardless of the number of vulnerable
communities, more broad and universal governing experiences are always needed. In this
study, the risk communication systems drawn from the case-building theory may have lim-
itations. Future research might investigate whether CBOs are the optimal choice of agents
for flood risk communication, as well as the pleiotropy of community risk communication.
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Appendix A. Guide to Semistructured Interviews

Duration: On average 35 min.
Type of Interview: Semistructured.
Process:

Step 1: Discuss potential flood risk management or risk communication scenarios with
participants and plan a review of the scenario with them. On any specific aspect,
participants may be asked to provide more details.

Step 2: Describe to the respondents the goal of the interview. The scientific category of
“flood risk communication” given in the scenario is meant to illustrate how community
governance is driven by participants’ work.

Step 3: The participant is then asked to elaborate on the work-in-progress and make a list
of its key components.

With that, the main query was raised: How can you, under the aforementioned
scenarios, engage in flood risk communication in vulnerable areas to assist in the creation
of useful judgments on flood risk mitigation?

Here are some examples of possible inquiries:

(1) How can residents better grasp flood risk information?
(2) How will you respond if locals are uncertain about risk communication?
(3) How should you prepare to carry out your risk communication tasks?
(4) What method is used to improve communication between local populations and

government agencies?
(5) How resilient is the community to disasters now, in your opinion?
(6) Has the effectiveness of early risk communication been demonstrated in the context

of emergency flood risk avoidance information?
(7) What are the key obstacles to the development of community-wide flood risk mitigation?

Notes
1 From the Soil: The Foundations of Chinese Society, the representative work of sociologist and anthropologist Fei Xiaotong, is a

compilation of his lecture notes from the late 1940s, when he taught rural sociology at the National Southwest Associated
University and Yunnan University. The English version was published by the University of California Press in 1992, and can be
viewed at http://www.jstor.org/stable/10.1525/j.ctt1pn6km (accessed on 18 November 2022).

2 The catastrophic effects of massive floods brought on by heavy rain in Henan Province in 2021 shook China. In fact, the subtropical
anticyclone over the western Pacific caused severe rainfall in Shijiazhuang in July 2021. However, Shijiazhuang’s casualties and
property damages were kept to a minimum thanks to efficient disposal.
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