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A B S T R A C T   

Flood Early Warning Systems (FEWS) are implemented in many parts of the world, but early warnings do not 
always translate into an emergency response from all individuals at risk. This article examines challenges such as 
warning communication and community response capabilities. Literature review, global online survey results, 
and experiential knowledge helped identify cross-cutting issues such as failure to use participatory approaches 
involving communities and addressing their concerns in warning, insufficient preparedness and response levels 
of FEWS, inadequate translation of disaster risk reduction (DRR) policies into action at the community level, lack 
of DRR knowledge and practices among key stakeholders, insufficient gender and social inclusion in all stages of 
FEWS, gaps in institutional communication and collaboration, and, finally, technical and financial constraints. 
The paper also discusses the contribution of Civil Society Organizations (CSOs) in addressing the identified 
challenges and eventually strengthening FEWS locally. CSOs were found to act positively at local level challenges 
and significantly contribute to addressing them through tailored solutions to community concerns. Such solu-
tions include DRR awareness campaigns to educate the communities and key officials; enhanced communication 
between vulnerable communities and local authorities; transforming reactive community response that relied on 
government officials to a risk-informed and self-prepared community response; gender inclusion and diversity in 
various stages of FEWS; and advocacy campaigns to build resilience to disasters. Eventually, policy-based rec-
ommendations that can help to root out the challenges discussed in this study are presented.   

1. Introduction 

Floods accounted for over half of the total water-related disasters 
that occurred from 2001 to 2018 and were responsible for about 94,000 
casualties and USD ~504 billion financial losses globally [1]. The Sendai 
Framework for Disaster Risk Reduction 2015–2030 has seven targets 
and four priorities for action. Target 7 of the framework focuses 
explicitly on “substantially increasing the availability of and access to 
multi-hazard early warning systems and disaster risk information and as-
sessments to people.” UNDRR [2] states that effective “end-to-end” and 
“people-centered” early warning system comprises four interrelated 
components: (1) disaster risk knowledge based on the systematic 
collection of data and disaster risk assessments; (2) detection, moni-
toring, analysis and forecasting of the hazards and possible conse-
quences; (3) dissemination and communication, by an official source, of 
authoritative, timely, accurate and actionable warnings and associated 
information on likelihood and impact; and (4) preparedness at all levels 

to respond to the warnings received. 
The authors conducted a survey of operational Flood Early Warning 

Systems (FEWS) in 2019. The analysis of survey responses suggested 
that FEWS number nearly doubled since 2000 [9]. Fig. 1 shows a 
gradually declining trendline for flood disasters and mortalities while a 
significant decline for the individuals affected by floods globally during 
the 2000–2018 period. The declining trend in the affected population, 
mortality and flood occurrence may be explained by the continuous 
efforts in flood mitigation and risk reduction strategies, including FEWS. 
However, financial losses incurred due to floods are on the rise over the 
same period. This is likely because FEWS may not affect economic losses 
directly as non-transferrable asset losses can still occur. 

The ability of FEWS to mitigate flood risks and impacts on commu-
nities is widely acknowledged [3–8]. It was found in Ref. [9] that 
developing and developed countries often have similarly 
well-established flood forecasting and early warning components in 
their FEWS. In contrast, communication and response components are 
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less developed. Moreover, casualties and economic losses are found to be 
higher in developing nations, suggesting that warning communication 
and ability of the community to timely respond to the flood alerts are 
those parts of FEWS that need to be strengthened in the developing 
world. This issue is present in the developed world as well, though [42, 
43]. It is well-documented that the production of technically sound early 
warnings is meaningless if it does not translate into emergency response 
action. Failure to respond to flood alerts can result from misunder-
standing of the warnings and an inefficient of coordination between 
stakeholders and actors at all levels of FEWS. It may also be due to a lack 
of resources, knowledge, or contingency plans [3,4,7,10–14]. Yet, most 
of the FEWS-related literature either focus on purely technical aspects of 
FEWS (i.e., risk knowledge and flood forecasting components) [15–18] 
or describe the entire FEWS with limited attention to communication 
and preparedness components [4,19,20]. 

Accordingly, the focus and objectives of this paper are to: 

1. Identify societal challenges in flood warning communication, pre-
paredness to respond, and response capabilities  

2. Discuss the role of Civil Society Organizations (CSOs) in addressing 
the gaps outlined above, particularly at the community level  

3. Formulate policy recommendations that may help strengthen 
governance and institutional capacity at all levels 

2. Flood early warning systems 

Fig. 2 describes the typical components of a FEWS, where risk 
assessment forms the foundation of the system and includes risk map-
ping and assessing the population, land-use, and assets. It is followed by 
data collection (generally, precipitation and temperature), to force a 
hydrologic model that simulates river discharges. A hydraulic/hydro-
dynamic modeling would then be used to predict water levels and 
floodplain extent. If a pre-set threshold is exceeded or is likely to be 
exceeded in the near future, a flood warning is issued. The warning in-
formation is then disseminated through various media to the commu-
nities at risk, and potential flood victims would be required to take 
appropriate action, such as evacuating to higher safe grounds. In some 
cases, an intermediate flood forecasting system, which involves real- 

time upstream river monitoring and prediction of downstream floods 
based on simple regression analysis or past experiences, can be as 
effective as a sophisticated flood forecasting method [48,50]. Risk 
knowledge, monitoring, and flood forecasting elements of the FEWS are 
generally carried out by a formal technical institution equivalent to 
Flood Forecasting Centres (FFCs). Sometimes, flood forecasting re-
sponsibility lies with different institutions such as the department of 
agriculture, conservation authorities, or the national hydrological ser-
vice. There have been many technological advances in the production of 
timely and accurate flood forecasts thanks to investments in data 
collection, monitoring, training, and promotion of new technologies, 
especially in the developing world [9]. Yet, the three non-technical 
components of FEWS (Fig. 2) have not received similar attention [9]. 
These components involve collaboration between a variety of stake-
holders, including disaster management committees, local authorities, 
CSOs, and communities at risk. This collaboration remains limited 
because of a range of barriers. The lack of cooperation, in turn, is a 
frequently invoked reason for the failure of the entire FEWS [3,4,11]. 
These factors tend to receive less attention from FEWS developers and 
operators who are generally from technical backgrounds such as engi-
neering and atmospheric sciences. Advances in the non-technical com-
ponents of FEWS are not as decisive as in the technical components. This 
is a serious problem for the ‘end-to-end’ effectiveness of FEWS, which’s 
fundamental goal is to prevent human, property, and economic losses. 
Some examples of low-income countries such as in Bangladesh and Cuba 
exist where end-to-end FEWS have been effective [43,44]. Even a 
technically sound flood alert is ineffective if the intended recipient does 
not receive the warnings, does not understand it, or is not able to take 
actions promptly. Gaps in non-technical components of FEWS are 
identified in this paper through a literature survey and experiential 
knowledge. The gaps are then categorized into gaps in dissemination 
and communication, preparedness, and response capabilities, and dis-
cussed in detail hereafter. 

3. Methodology 

This paper is developed based on a literature review covering FEWS 
since the year 2000 and information collected through a comprehensive 
global survey conducted to identify the operational effectiveness of 
FEWS [9,41]. The authors’ past experiences in Mali, Niger, West Africa, 
and Sri Lanka [51–54,65] also enrich the analysis. To illustrate the role 
of CSOs in FEWS, we select case studies from the ‘Views from the 
Frontline’ (VFL) program of Global Network of CSOs for Disaster 
Reduction (GNDR) which encompasses countries such as Nigeria, India, 
Cameroon, Tonga, and Bangladesh. Moreover, we referred to several 
other studies from various countries conducted on this topic to bring 
meaningful examples and evidence on the social challenges of FEWS. 

3.1. The ‘Views from the Frontline’ (VFL) program 

The Global Network of CSOs for Disaster Reduction (GNDR) was 
launched at the Global Platform for Disaster Risk Reduction in Geneva to 
improve the lives of people affected by disasters worldwide in 2007 
[38]. VFL [39] is GNDR’s flagship program launched in 2009 involving 
nearly 200 partner organizations around the globe. It is the most 

Fig. 1. Trends in flood occurrence, casualties, people affected, and economic losses 
incurred due to flood disasters globally (Data Source: EM-DAT). 

Fig. 2. Technical and Non-Technical Components of a Flood Early Warning System.  
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extensive independent global review of DRR at the local level. It aims to 
strengthen the inclusion and collaboration among the people at-risk, 
civil society, and governments in the design and implementation of 
policies and practices to reduce risks and strengthen resilience. The VFL 
program has received nearly 100,000 survey responses, and CSOs 
appeared as “DRR champions” at the commune level in closing FEWS 
gaps. 

4. Results and discussion 

4.1. Challenges in warning dissemination and communication 

The flaws in warning dissemination and communication can take 
place in different scales and can arise at any stage of a flood event. The 
following two disasters provides examples of how such flaws attribute to 
social challenges. 

Event 1: A flash flood disaster in the Cameron Highlands, Malaysia 
occurred on October 23, 2013, when authorities had to make an emer-
gency release from the Sultan Abou Bakar dam [55]. A siren was acti-
vated at the time of the release, but the same siren was used before for 
normal nonlife-threatening water releases. The warning was, therefore, 
not correctly interpreted, leading to casualties and loss of property. 
Post-disaster interviews showed that victims believe strongly that the 
flash flood early warning system was confusing and dysfunctional, and 
communities had failed to respond positively to it. 

Event 2: Cyclone Eline was a category 4 hurricane that started on 
February 1, 2000, in the Indian ocean and hit Madagascar, Mozambique, 
Southern Africa, causing between 700 casualties and 500,000 homeless 
[56]. The effectiveness of the early warning system during Cyclone Eline 
was discussed by Gwimbi [56]. A post-disaster survey of 78 victims 
showed that only 11.6% of respondents received the warning before the 
floods; 14.1% during the flood only; 16.7% after the flood; 5.2% before, 
during and after floods and finally, 53.8% during and after floods. 

In technology-based FEWS, a “top-down approach” is usually used, 
where a national (or international) technical agency issues warnings and 
communicates them to the national authorities. The alerts are then 
channeled through to the regional, district, and local government au-
thorities, disaster management agencies, CSOs involved to flood risk 
management. Media organizations such as newspapers, TV and local 
radio stations, security forces, and local police are contacted last and 
tasked to convey the warnings to the vulnerable population. Unfortu-
nately, the warnings does not reach all the people-at-risk [10] equally 
and timely, particularly those in remote and/or coastal areas, illiterate 
and/or impoverished people, highly vulnerable groups such as women, 
children, and elderly in developing and least developed countries [9]. 
The reason is that warning messages are generally broadcasted on na-
tional or local media (television, radio, or website), and such vulnerable 
groups lack access to basic amenities required to receive these warnings 
[21]. The reasons for low access to the broadcasted messages include 
power outages, lack of access to TV and radio, limited signal for mobile 
phones during natural hazards, and limited knowledge of using the 
emergency websites for flood warnings and updates. 

Even when the warning reaches a particular community, many fail to 
heed the warning because of to a lack of risk awareness, and doubts 
about the credibility of the warning [22,23]. It is possible to improve the 
credibility of the early warnings: for instance, the Cuban Institute of 
Meteorology was able to regain the trust of the people by using 
enhanced communication, improving forecast accuracy, and replacing 
TV broadcasters by trained meteorologists to communicate warning 
information [43]. 

To circumvent the limited access to media, alternative modes of 
communication such as sirens and loudspeakers can be used to reach 
low-income vulnerable people. However, this may result in delayed 
response since early warning passes through a chain of actors before 
reaching volunteer groups responsible for disseminating the alerts via 
megaphones and suchlike. By that time, evacuation routes may have 

become more dangerous for communities, specifically for women, 
children, and senior citizens. The involvement of well-prepared CSOs, 
the use of local communication pathways and available social media in 
the region can successfully bridge this gap in some cases. These partic-
ular groups are more likely to experience socio-economic, education and 
health-related constraints [24]. A study conducted in Nepal and Peru 
[25] suggests that women experience more difficulties during evacua-
tions because of lower physical strength, inability to swim, lack of 
decision-making abilities, and other cultural and social constraints and 
stereotypes. Time lags in communicating flood warnings across borders 
are significantly higher for the most vulnerable communities [26]. It was 
found that three out of ten deaths caused by transboundary floods are 
due to late delivery of early warning [26] that leaves fewer opportu-
nities to reduce flood risk impacts. 

Even when they are delivered, warnings are often incomplete due to 
the lack of standardized nomenclature, protocols, and standards for 
issuing the warnings. This leads to inadequate, irrelevant or missing 
information [10,27]. Further, warnings are often perceived as confusing 
if they are issued by multiple institutions (technical agencies, local au-
thorities, disaster managers, non-government organizations) unless the 
communication is done in a coordinated and responsible manner. Mul-
tiple sources of communication paths have to be encouraged to ensure 
various channels to reach the vulnerable communities. Unless otherwise 
coordinated properly, multiple sources of warning may lead to a lack of 
clarity and misinterpretation of the warnings [10]. To trigger a 
responsive action, warning needs to be tailored to the local commu-
nities’ interests, needs, and values. This involves the use of local lan-
guage and content that targets the understanding of the recipient and 
contains an appropriately tailored course of action. However, in a 
‘command and control’ type of FEWS, most warnings are communicated 
to the entire population through media organizations, rather than tai-
lored/targeted warnings generated for individual groups [10,27,28]. 
For example, key informant interviews in Pakistan suggest that let alone 
targeted warnings and engaging communities in formulating flood risk 
message, government officials’ stated and unstated assumptions reveal 
that they played their part only by passing the information to lower 
revenue officials without actually knowing if the potential victims 
received the warning in time [21]. 

Targeted warnings are particularly important for uneducated people 
at flood risk in remote areas who cannot understand and act on generic 
warnings. For example, in a country where different languages exist at 
the national, state, and local-level, warning needs to be translated ac-
cording to the target group at risk for them to heed warnings. Similarly, 
community-specific warnings are particularly important for gender in-
clusion in flood risk areas of developing countries, as the technical jar-
gon in warnings messages and highly professional languages used by 
media organizations makes it difficult for illiterate women to under-
stand. For example, focal group discussions in Pakistan revealed that 
uneducated women in certain Punjabi speaking communities were un-
able to comprehend the warning messages that included figures about 
millimeters of rainfall or percent probability of flooding and the formal 
Urdu language used by the TV [21]. 

An interactive and effective warning-communication chain is 
essential to a successful FEWS since multiple stakeholders are involved 
at all levels, and across sectors. However, there are often weak inter- 
personal and Inter-Agency relationships between producers and con-
sumers of early warnings [11]. In most cases, there is a limited or 
inefficient coordination and, thus, ineffective communication between 
specialized agencies generating warnings and communicating author-
ities assigned to alert the public [10]. The lack of clarity in the roles 
played by each institution involved in the warning-communication 
chain is, in part, a consequence of the absence of formal dedicated 
institutional structures with authority to issue and communicate warn-
ings to those at risk [27]. The problem is more pronounced in trans-
boundary river basins. For instance, Zahmatkesh et al. [29] mentioned 
that the absence of an active network of communication and 
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coordination between Canadian provinces and US states for trans-
boundary watersheds is a major communication challenge. A similar gap 
was found in a study conducted of FEWS for the Bhotekoshi river along 
the China-Nepal border, Karnali river on Nepal-India border, and 
Brahmaputra river on India-Bangladesh border in Asia [30]. Also, the 
catastrophic flood that occurred in Mozambique in 2000 on the Limpopo 
River, which’s headwater is in South Africa [45], and frequent floods in 
Somalia emanated from upstream catchments in Ethiopia [46] are Af-
rican examples for transboundary flood warning communication gaps. 
All these gaps, in turn, weaken public interest and trust in FEWS 
resulting in fewer responses to flood alerts. 

4.2. Challenges in preparedness 

In a previous study, the authors found that a community’s readiness 
to effectively respond upon receiving early warning is limited [9], which 
often stems from various inter-related challenges such as limited public 
interest and risk awareness, as well as inadequate involvement or 
encouragement of the government in preparing vulnerable communities 
[31]. The minimal public interest and engagement is often due to limited 
understanding about why community’s prompt response is imperative, 
how their response affects reduction in humanitarian impacts, ambi-
guity in their roles in safeguarding their lives and livelihoods, irregular 
organizational awareness programs such as seminars, training, and drills 
to prepare the community before the natural disaster with contingency 
and disaster preparedness plans. The operationalization of 
awareness-raising seminars remains a challenge partly because of weak 
strategies in place. These include irregularity in awareness campaigns, 
training, and drills that may originate from the inadequate commitment 
of financial resources for risk mitigation and lack of understanding of 
DRR concept amongst key government stakeholders and local commu-
nities. For instance, in Indonesia, there was light coordination among 
government authorities, and no systematic strategy was in place for 
awareness-raising while in Macedonia, unsustainable commitment and 
capacities for such activities existed [31]. Therefore, there seems to be 
less impact of seminars on people’s behavior during emergency 
response. 

The participation of all at-risk residents in the decision-making 
process and the integration of traditional knowledge is vital to 
enhance the community’s compliance with the flood warnings. How-
ever, there is limited awareness of including women as well as social 
groups such as ethnic, religious or gender minority, LGBTIQ (Lesbian, 
Gay, Bisexual, Transgender, Intersex and Queer) individuals in the 
decision-making process [32]. Such groups are particularly vulnerable 
[33], and are covered under Gender Equality and Social Inclusion 
(GESI). The common understanding of GESI in the context of DRR is 
weak among key ministries and departments dealing with Disaster Risk 
Management (DRM) [32]. Their exclusion or limited inclusion in pre-
paredness activities, including in designing response plans, makes them 
feel disempowered, and thus, they lose interest, which results in lower 
response rates. The Asian Ministerial Conference for Disaster Risk 
Reduction - AMCDRR [33] analyzed the responses from 10 governments 
and 12 non-state agencies in Asia and found that gender is often seen as a 
women’s issue and did not address concerns of other social groups. 

Moreover, when addressing women’s concerns, governments kept 
more emphasis on their vulnerabilities and servicing them during 
emergencies as victims of disaster rather than focusing on their capa-
bilities and treating them as individual community members with roles 
to play during and after disasters. This contributes to limitations in 
exploring gender dynamics, the promotion of inequalities, gender- 
related structural issues, and their impact on participation and leader-
ship in preparedness activities for DRR. Progressive community feed-
back sessions to be conducted by key officials for the lessons learned 
from previous disasters and integration of such feedbacks in response 
strategies are very limited [10]. 

Contingency plans, most commonly prepared at the national level 

[31], are often not customized to better adapt to the target communities 
and integrate traditional knowledge in emergency response plans due to 
lack of participatory approaches in the planning and development of 
warning response measures [10]. The problem is complemented by 
fewer than necessary updates of contingency plans (since risks change 
over time, especially in the era of climate change and rapid urbaniza-
tion) owing to the technical and financial resource constraints. For 
example, UNDRR [31] indicated that international donors fund nearly 
80% of the contingency plans in Mozambique. However, these donations 
are inconsistent; therefore, the availability of funds for updating con-
tingency plans may be limited. Moreover, evidence-based contingency 
planning is imperative to support the Sendai Framework for DRR. It 
requires the application of scientific approaches using genetic and 
socio-economic data. But these data are not available in all flood-prone 
areas of the world, therefore limiting the availability and effective 
functioning of contingency plans in all parts of the world. 

Although Ohara et al. [34] aimed to close this gap by developing a 
method for local communities to conduct contingency planning, the use 
of such methods is limited as its effectiveness in different flood-affected 
areas of the world is not verified. Even though contingency plans are 
available in many countries, they are seldom carried during emergencies 
[11,31,47]. The implementation of the planned activities is impeded by 
weak information dissemination capacities and weak coordination 
among the actors at all levels. This ultimately leads to a lack of public 
awareness about the hazard areas, warning codes, evacuation pathways, 
and locations. As an example, plans and programs exist in Mauritania 
but are not operationalized; in Indonesia, most plans were presented in 
theory but were never tested, simulated, or used for emergency response 
[31]. In Nepal, response plans were not implemented or updated [31]. 
Limited inclusion of disaster risk awareness in the school curriculum 
further poses a barrier to risk awareness among the public. The lack of 
implementation of emergency plans is also an issue in the developed 
world. For example, a study of coastal flooding in England and France 
[57], and an assessment of flood emergency plans in England and Wales, 
France, and the Netherlands [49] provide evidence that the actual 
practice of emergency plans is still a challenge even in the developed 
world. The problem is compounded among impoverished people and 
communities with low literacy rates who are disproportionately affected 
during floods [3]. Education about warning-response makes vulnerable 
people feel empowered by building confidence in the warning system, 
ultimately leading to higher response rates. 

Limited Inter-Agency coordination and planning, as well as the 
absence of political commitment and will to encourage preparedness 
activities, due to political and institutional mindset of post-disaster relief 
instead of risk mitigation strategies, often constitute barriers to pre-
paredness capacities among the key government stakeholders. Conse-
quently, this results in limited financial and technical resource 
availability and adversely affects resource allocation capacity and 
response functions of authorities on time. This challenge is particularly 
acute in transboundary river basins that necessitate capacity building 
through multinational cooperation in terms of adequate evacuation 
planning, updating of such plans, timely resource availability, allocation 
of such resources, responsibilities among the agencies, and authorities 
across political borders. An example of such issues is the Koshi flood that 
occurred in 2008 in Nepal, where over 400 people died, and millions 
were displaced. Because of the absence of cross border DRR framework 
between India and Nepal, many victims of Bihar, India, crossed the 
borders to take shelters in Nepal. The inter-governmental coordination 
of such a response was very poor and resulted in an outbreak of epi-
demics as there was no safe drinking water supply [31]. Moreover, po-
litical conflicts can worsen the situations; for example, because of 
conflicted relationships with Turkey and Azerbaijan, cross-border DRR 
was found to be impossible in Armenia. In Pakistan, the geopolitical 
situation was such that it does not allow a free flow of information be-
tween other South Asian countries [31]. 
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4.3. Challenges in response capabilities 

Floods can be fast on-set disasters in small river basins while they can 
be slow on-set disasters for large river basins, especially in trans-
boundary rivers. In all cases, timely response from the potential victims 
is critical to efficiently mitigating human, social, and economic losses. 
Despite that, several impediments are affecting the ability of target 
communities to respond when confronted with the early warning: risk 
perceptions, inefficient communication chain, limited options (re-
sources) to respond, limited knowledge of evacuation routes, inadequate 
infrastructure and other facilitation for evacuees, risk of losing liveli-
hood, properties, and livestock, a culture of neglect, and loss of trust in 
early warning systems. In some cases, it is not only the communities that 
don’t have the information on evacuation actions and routes; often, 
those have not been assessed by the relevant authorities even in high- 
income countries such as the UK and France [57]. Affected residents 
often suffer from limited resources such as reliable modes of trans-
portation, logistic support including life jackets, ropes, boat, helmet, 
stretcher, knowledge of feasible escape route options, and safe shelters 
to respond to the warnings [11,30]. For instance, in Dhubri and South 
Salmara districts located along the Brahmaputra river in India, sanita-
tion facilities and clean drinking water supplies were not available to 
communities during floods [30]. Safe upstream shelters for flood victims 
were also found to be either inadequate or non-existent in some areas 
where FEWS are active. For example, only one emergency shelter plat-
form was constructed for about twenty-two communities in the Dhubri 
district in India. In the absence of flood shelters, victims had to stay in 
the public schools with limited facilities, particularly in rural areas [30]. 
Due to limited viable escape routes and modes of transport, evacuees 
often find insufficient boats for transportation, poor roads condition, 
deteriorated infrastructures, limited public transport as a result of the 
flood, which are all essential for warning response [11,30,31]. 

Risk perception is another major challenge among flood-prone 
communities as it largely affects their attitudes about heeding the 
warnings [11]. Individuals at risk tend to relate their past experiences of 
warning response to the current flood scenarios, while each flood is 
unique due to changing threats in the wake of climate change. There-
fore, the response plan and methods should also be updated in line with 
present flood scenarios. Further, relating past experiences and using 
indigenous knowledge such as observing animal behavior, changes in 
flora and fauna, observation of wind direction and the shape of a cres-
cent moon, and astronomy may be helpful to cope with low magnitude 
flood events [60–64]. But for the rapid, high-intensity, frequent events 
that are experienced nowadays, the application of such knowledge was 
not found to be very effective [35]. Flood victims often lack such 
updated knowledge and fail to understand the situation and react 
accordingly. This is particularly true for high-risk groups such as 
women, children, and the elderly and people with low literacy levels in 
flood-prone communities. This may lead to a “culture of neglect” among 
the potential victims. For instance, Perera et al. [9] found that although 
warnings are often conveyed, only about half of the residents responded 
to the warnings amongst surveyed FEWS. Such a tendency to neglect 
warnings is common among many other FEWS [30,31], particularly in 
developing and least developing countries. However, such cases can be 
found in the developed world as well. A study conducted by Berry et al. 
[58] found that a significant number of flood causalities are associated 
with driving under extreme weather conditions, with victims ignoring 
the extended specific warnings for motorists. Gissing et al. [59] found 
that in 84% of studied cases, motorists have ignored issued warnings, 
and continued driving through floodwater. While there exists a culture 
of neglect everywhere, there also exists a culture of fatalism in some 
societies that leads to the acceptance of fatal effects of high-intensity 
disasters and weaken community responses. One such example is 
mentioned in Ref. [36], where potential victims were aware of the threat 
of an impending high magnitude disaster, but by fatalism did not 
evacuate while recognizing the seriousness of the situation. Eventually, 

victims inherently accept the flood risk rather than building resilience or 
work towards changing risks. This further hampers the ability of FEWS 
to reduce casualties. Because of the increasing use of social media and its 
role in spreading warning messages, there are higher chances of inac-
curate or misleading warning information being disseminated on social 
media. As a consequence of the overflow of information from unofficial 
sources, communities tend to overreact, panic, become anxious, or get 
confused over responding to such messages [31], which can cause 
inconvenience to the public or lead to mixed responses delaying an 
effective response. 

A prompt response is necessary for safeguarding lives, livestock, 
household necessities to higher grounds once the warning is conveyed. 
However, strong cultural ties to the ancestral land, risk of losing liveli-
hood and assets pose as barriers to the ability of a community to respond 
to early warnings. People in some at-risk communities tend not to move 
to safer grounds as they are very attached to their ancestral land [31] or 
due to the risk of losing their properties as they do not possess property 
entitlement papers [21]. The safety of resident’s assets is another 
concern as when assets are left unwatched, there is a higher potential of 
valuables being stolen. Moreover, securing livelihoods like livestock, 
farming equipment, physical property, and assets are also important in 
the view of delayed compensation from the governments and/or insur-
ance. For instance, in the flood-affected district of Dhubri in India, the 
compensation verification process was in progress even after eight 
months after the disaster, and the promised amount was not provided to 
the needful [30]. The problem worsens in case of low-income and illit-
erate victims who are unaware of such rights. All these, in turn, either 
extends the response time increasing the vulnerability or affects 
response rates altogether. 

5. Role of Civil Society Organizations in addressing challenges 

According to UNDP [37], CSOs can be defined as all non-market and 
non-state organizations outside of the family in which people organize 
themselves to pursue shared interests in the public domain. Examples 
include community-based organizations and village associations, 
non-governmental organizations (NGOs), environmental groups, 
women’s rights groups, farmers’ associations, faith-based organizations, 
labor unions, co-operatives, professional associations, chambers of 
commerce, independent research institutes and the not-for-profit 
media.” CSOs work with local communities and often substantiate the 
DRR efforts at the local level by instilling DRR knowledge, training, and 
practices. Exploring the role of CSOs in closing the social gaps identified 
in the previous section is imperative because they have a better under-
standing of the community’s experiences, the impact of disasters on 
people-at-risk and serve as an important link between local government 
actors and at-risk residents. CSOs also appeared as “DRR champions” at 
commune level among other local actors in a global survey of 7000 
people conducted by Global Network of Civil Society Organizations for 
Disaster Reduction [38]. GNDR was launched at Global Platform for 
Disaster Risk Reduction in Geneva, and it is the largest international 
network of organizations committed to working together to improve the 
lives of people affected by disasters worldwide [38]. GNDR’s members 
implemented ‘Views from the Frontline’ program [39], which is the 
most extensive independent global review of DRR at the local level (96, 
000 survey responses to date). It aims to bridge the gaps between policy 
formulation at the international level and realities of policy execution at 
the local level by strengthening the inclusion and collaboration between 
at-risk people, civil society, and governments in the design and imple-
mentation of policies and practice. Fig. 3 presents scores generated from 
the responses to a survey on community involvement by CSOs and local 
government in planning and implementation of policies, actions, and 
plans to mitigate disaster risks [39]. A level 1 score means no involve-
ment at all while a level 5 score means a very effective community 
involvement. It is evident from the figure that most respondents (over 
40%) believe that there exists no community engagement by local 
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governments at all (scores at level 1). Most respondents (over a quarter) 
scored CSOs involvement at level 3, meaning they occasionally involve 
communities in planning and implementation. However, it is worth 
noting that responses for both the government and communities were 
provided by government officials, while CSOs provided their own 
scorecards. Overall, more than 60% of respondents perceive that gov-
ernments do not involve communities at all or involve them to a very 
limited extent. 

On the other hand, more than 60% of respondents believe that 
community engagement by CSOs is within scores 3 to 5, i.e., occasional, 
with some limitations or is very effective. This initiative has resulted in 
the development of new local action plans, the establishment of new 
coalitions, and CSOs acting as national advocates and influencing the 
governments to change policies and plans to incorporate the review 
data. Some illustrations of their actions in addressing the previously 
mentioned social challenges are described hereafter. 

Clarity of institutional roles and responsibilities and tailored con-
tingency plans were found to be warning dissemination challenges 
described in the previous section. CSOs contributed to this sector in the 
most flood prone Gbekuba community in Ido, Nigeria, where actions 
were taken on the community’s concerns about recurrent flood impacts 
and awareness of rights before, during, and after flood disasters [40]. 
The Centre for Disaster Risk and Crisis Reduction (CDRCR) organized 
meetings for communities and CSOs to design and implement a 
campaign in which impacting flyers were shared door-to-door, high-
lighting the steps to follow during, before, and after the emergencies. A 
rally was also held to draw the community’s attention towards the 

responsibility of government departments that can help during disasters. 
Consequently, personal contingency plans were developed by at-risk 
communities. Local flood response teams were organized to provide 
information to the governments before the floods and relationships were 
built between different flood management actors. These actions 
empower communities to proactively protect themselves from floods 
and hence build resilience to disasters. 

In order to turn policy into practice, Sustainable Environment and 
Ecological Development Society (SEEDS), a GNDR member, established 
a multi-stakeholder Citizen’s Forum to bridge the gap between local 
government and communities and address local concerns relating DRR 
in the most vulnerable parts of East Delhi in India [40]. This forum has 
resulted in local government being more receptive to community needs 
and ensured joint action is taken by providing communities direct access 
to the local government authorities for voicing their concerns. This was 
achieved by creating community action groups that included high-risk 
groups such as women, children, and elderly and organizing 
capacity-building workshops so communities can identify local issues 
and act to reduce the risks their community faces. Capacity building 
seminars enhanced community involvement that led to an increased 
number of volunteers joining the effort and taking initiatives in tackling 
risks in their communities. 

Communities engagement in decision making was also identified as 
one of the challenges in preparedness activities. GNDR attempted to 
address this gap by involving communities in decision making and 
focusing on their priorities and needs to take local evidence-based 
collaborative action. For example, the NGO, Geotechnology, 

Fig. 3. Level of community engagement in planning (preparing policies, plans, and actions to mitigate risks) and implementation (implementing actions to mitigate risks) by 
CSOs and Local Governments (Responses from government and communities) (Data Source: Global Network of CSOs for Disaster Reduction (GNDR) Views from the Frontline, 
2019, https://vfl.world/explore-vfl-data/). 
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Environmental Assessment, and Disaster Risk Reduction (GEADIRR) 
found through a local survey that recurrent flooding in every rainy 
season in the Lower Motowoh region of Cameroon was caused by 
garbage that blocked the river flow [40]. The NGO led the discussion of 
follow-up actions involving the communities and local authorities and 
came to a collaborative solution to which all the stakeholders contrib-
uted. The watercourse was then cleared by dredging the rubbish for 
faster water flow, which led to the prevention of floods in the rainy 
season the next year. Such collaborative actions are more effective and 
treat the root cause of the problem making local actions sustainable. 

Key government stakeholder’s mindset of post-disaster relief instead 
of disaster risk mitigation was also found as a preparedness challenge. 
CDRCR in Nigeria recognized negligent attitudes of government officials 
responsible for implementing global frameworks, including the Sendai 
Framework. Therefore, an advocacy initiative was hosted for changing 
attitudes of key government stakeholders targeting the government 
Ministries, Departments, and Agencies (MDAs) directly working for 
disaster risk management in the country. This included stressing on the 
importance of effective implementation of Sendai Framework for at-risk 
communities and the development and delivery of a simplified version 
of Sendai Targets and priorities for action to facilitate the understanding 
of public officials. Such an initiative has led to several positive actions 
taken at the state level, including the development of implementation 
plans for the Sendai Framework, providing a budget for disaster resil-
ience activities, and establishing functional local emergency manage-
ment authorities within the states. Overall, the advocacy campaign 
improvised understanding of the targeted roles of each level of gov-
ernment in implementing DRR and led to positive attitudes and will to 
implement global frameworks. 

One other challenge mentioned previously was the limited inclusion 
of women, in general, in the DRR activities. Frontline, through repre-
sentative surveys, including women, found that women and girls are 
most vulnerable to disasters in Tonga. NGOs realized that women could 
influence their families and society as a whole. Therefore, Tonga Com-
munity Development Trust hosted a workshop focusing on women and 
girls discussing the disasters and ways to mitigate their impacts [40]. It 
also emphasized the importance of diversity and inclusiveness of the 
entire community in DRR. Discussions also took place on the alternative 
livelihoods, and participants were trained on making some popular 
tourist items. Since livelihood is an important subject among many 
communities in developing countries, this step can lead to long term 
engagement of women in such DRR activities. All this resulted in 
empowering women, engaging them, and imparting a better under-
standing of disasters and measures to build resilience against it in their 
families and thus communities. 

Even though CSOs have been active in DRR efforts, it should be noted 
that they exist only in some flood-affected parts of the world. Take the 
cross-border Brahmaputra river in India and Bangladesh, for example, 
where the districts along the shoreline experience recurrent riverine and 
flash floods, but no NGOs or any other influential CSOs are working in 
these flood-prone districts neither in India nor in Bangladesh [30]. This 
can be because CSOs have their limitation in terms of unsustainable 
funding to carry out macro scale as well as micro-scale projects in 
different countries. 

6. Conclusions and Recommendations 

The study used evidence from a survey and published literature to 
identify and discuss gaps in communication, preparedness, and response 
stages to warnings issued by FEWS. The survey conducted by the authors 
[9] and other studies cited in this paper suggest that in the communi-
cation component, warnings, even when issued and disseminated with 
enough lead time, do not necessarily reach all the people-at-risk. When 
the warnings reach communities, too many people fail to heed them. 
Warning messages are often either incomplete, in a different language, 
or too technical for potential victims to understand. Very often, the 

messages are not tailored to the need of the community and not 
formulated for easy uptake by highly vulnerable groups. Coordination 
and communication between different actors of early warning systems 
for communicating warnings were found to be lacking particularly for 
transboundary river basins. 

The challenges identified about the preparedness component of 
FEWS include the lack of public interest and risk awareness in early 
warnings; limited and irregular drills and training seminars; general 
contingency planning instead of specific and tailored to the community; 
absence of political commitment and will; financial and technical 
resource constraints for DRR; minimum participation of communities in 
the decision-making process; and lack of Inter-Agency planning and 
coordination, particularly among transboundary river basins. High-risk 
groups, including women, indigenous people, ethnic and religious mi-
norities, elderly, children, disabled individuals in remote and isolated 
areas generally suffer even more exclusion [33]. In the response capa-
bilities component of FEWS, identified gaps include insufficient up-
stream shelters and other resources to respond; wrong risk perceptions 
despite changing flood regimes; a culture of neglect; and a lack of trust in 
authorities. 

Overall, some of the emerging cross-cutting issues were inadequate 
participatory approaches through community involvement and 
addressing their concerns in warning, preparedness and response stages 
of FEWS; inadequacy in translating DRR policies and frameworks into 
action at commune level; limited DRR knowledge in communities as 
well as key stakeholders; inadequate inclusion of diversity in terms of 
GESI in all the stages of FEWS; ineffective Inter-Agency and multina-
tional communication and collaboration and unsustainable technical 
and financial resource availability for DRR. However, there are ongoing 
interventions to address these issues, including by CSOs that play an 
important role between the communities’ and key government stake-
holders. Some of the ways the Global Network of CSOs for Disaster 
Reduction (GNDR) has addressed these challenges include tailored so-
lutions to community-specific concerns; DRR awareness and education 
to communities and key officials; enhanced communication between 
people-at-risk and local authorities; creation of proactive response and 
action by empowering and involving the communities; implementation 
of GESI at various stages of FEWS development; and conducting advo-
cacy campaigns to build resilience against disasters. 

Translating flood early warnings into a rapid, responsive action by 
every individual at risk of flood disaster and in all the flood-affected 
areas around the world requires coordinated and collaborative action 
from all the actors and stakeholders of early warning at all levels. To 
achieve a significant reduction in flood disaster-related risks, and build 
resilience in all the communities affected by floods in line with Sendai 
targets for DRR, the following recommendations are put forward:  

a. Warning Dissemination and Communication 
• Expand the coverage of information and communication infra-

structure so that warning can reach remote locations in developing 
and least developed countries.  

• Tailor the warning messages in local community languages in a 
simplified manner. 

(E.g. Cases of Pakistan [21] and Uganda [27]).  

• Establish a clear two-way communication of updated emergency 
preparedness plans, organizational structure, and institutional re-
sponsibilities across government, disaster management organiza-
tions, and communities-at-risk. (E.g. The case of Cuba [43] shows 
that more transparent communication improves the level of aware-
ness and response)  

• Involve well-prepared CSOs in the warning communication process 
(From the case from Nepal [24], ease the community unrest in un-
derstanding the warning) 
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• Increase the awareness of FEWS operators and designers about non- 
technical and social aspects of FEWS and invest more resources on 
these aspects.  

b. Preparedness 
• Increase the local outreach and development of healthy under-

standing among the stakeholders, community engagement through 
improved strategical communications channels, and transformation 
of DRR policies into action on real ground. 

(E.g. the cases found in Indonesia and Macedonia [31], the limited 
involvement from government authorities and ineffective strategies in 
disaster drills and capacity building programs minimize the commu-
nities’ interest in preparedness).  

• Implement funding-related policies to encourage local level flood 
risk mitigation by funding CSOs’ networks and community volun-
teers towards gender integration and social inclusiveness to improve 
preparedness.  

c. Response Capabilities  
• Develop effective and efficient working relationships between flood 

warning issuing agencies and ground-level disaster managers and 
foster the effective communication among the stakeholders to 
improve the trust of issued warning and consequently improve the 
response levels of vulnerable communities.  

• Improve local outreach and community engagement through better 
media, communication, and DRR policies to ensure community 
response and prompt actions when a disaster occurs and transform 
them into action. 
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