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Abstract: Of all the widespread natural hazards with large scale human,
economic and environmental impacts, flooding surpasses. In the urban
areas, the threats of this hazard are substantial and call for ever more
attention, which, within the contexts of sustainable human and urban
development, is increasingly an important problem in social science
research. Urban flooding is a relatively new hazard phenomenon, which is
progressively galvanising significant concerns globally due to the economic
and political significance of cities. Flood risk management, based on the
UNISDR idea of living with floods rather than fighting them, provides
systematic techniques for tackling this hazard. However, the insufficiency
or lack of the pertinent capacities, which are fundamental to best practices
in flood risk management, undermine these techniques in many developing
countries (DCs), such as Nigeria and Bangladesh. This study, through a
desktop review of various published materials, focusing on urban flooding
and management experiences in Lagos, Dhaka and Maputo, explores the
lack of these capacities. Among other issues, the idea of resilient cities and
communities as well as sustainable urban development will be realistic in
the DCs only if adequate attention is given to capacity development.
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Introduction

Throughout history, every act of human development
has a price, which is increasingly an important problem
within social and sustainability sciences research. For
example the two world wars (WW1 and WW?2) were the
price for growth in political interactions and interests,
militarism and territorial integrity among the world powers
(Lyons, 2009). Climate change as seen today is a price for
industrialization and technological growth especially
within the last four decades. Terrorism, according to few
studies in the social sciences such as those of (Newman,
2006; Freeman, 2008; Krieger and Meierrieks, 2011), is
possibly a price for self-awareness for some individuals
who seem to act under the pretext of fighting for social and
political justice. Oddly, the belief that religious fanaticisms
is a way of finding fulfilment and happiness in life and
“righting the wrongs in a particular history” seems to drive
some people to prohibitive limits. Indeed, end often
justifies the means. However, taking human lives and
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causing political and social instabilities just to justify a
religious, ethnic or political motive are unimaginable and
beyond acceptable norms. It simply cam imply that some
of the pathways to self-awareness and self-emancipation
are misdirected and totally misguided.

Parallel to terrorism, climate change and the two
global wars is urban flooding-the focus of this
investigation-which can be considered as a price for
economic development and the rise of concrete world in
the modern-day cities. Urban flooding occurs when
water overflows land areas and properties in a built-up
environment (Fig. 1). It remains a major environmental
hazard that affects many cities across the world,
although the rapidly evolving, more densely populated
urban areas in Developing Countries (DCs) are
disproportionately threatened (Jha et al., 2012). The
flooding of New Orleans USA in 2005, flash flood that
affected many cities within England and Wales in
2007, the catastrophic floods of 2010 in Hong Kong
and the Dhaka floods of 2012 are few recent examples.
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Fig. 1. Examples of urban flooding. The left-side picture shows an area with blocks of houses submerged and residents
displaced. The right-side picture shows a major read inundated. Cars have difficulty travelling under such situation.

Source: Ecns.cn (2016)

Within natural hazard framework, urban flooding is a
relatively new phenomenon when compared to coastal
and fluvial flooding. Due to high concentration of people
and assets in cities, its human and economic impacts are
significant (Chen and Ravallion, 2007).

Urban flooding is particularly a challenging hazard
to address due to the multifaceted nature of the
underlying factors (Dawson et al., 2008). Many
strategies to address the challenges of urban generally
are based on the UNISDR philosophy of flood risk
management (UNISDR, 2010). In many developed
societies including the US, UK and the rest of Europe, it
is certain a number of capacities, which in this research
are referred to as 'pertinent capacities', are required to
address the challenges of urban flooding and they appear
to be enshrined in regional and national flood
management policies (Merz et al., 2007). For example
the European commission flood directive enshrines the
mapping of flood hazard and risk as a capacity for the
development of regional flood risk management policy.
In England and Wales, sustainable urban drainage
system is a strategic capacity for a national flood risk
management (Pitt, 2008). However, in the many DCs,
these capacities are generally lacking. Whilst this
situation often causes severe limitations in the current
approaches to tackle urban flooding in the DCs, it creates
a significant gap in the literature relating to the science
of flood risk management.

Against this background, the main aim of this
study is to investigate the limitations in flood risk
management in the urban areas of DCs, focusing on
Lagos, Maputo and Dhaka. Drawing from flood risk
management in the more developed societies, such as
the US, UK and the Netherlands, the authors
addressed the following specific objectives:
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e Identify those relevant capacities, which characterise
an ideal flood risk management, but which are
lacking in the DCs

e Relate the situation of paucity of relevant capacities
in the DCs to limitations in the management of
urban flooding in such areas

e Make possible recommendations towards a more
proactive management of present and future urban
floods in the DCs

This study provides significant bases for future
research in the field of social sciences, given the obvious
implications of the impacts of urban flooding on the
social and economic development of cities and societies.
Whilst the physical, economic and emotional impacts of
urban flooding on social systems are considerable, a
possible remedy to the hazard only ensures that the risk
to social systems is mitigated. Hypothetically, the range
of capacities that provide such a remedy are underpinned
by research within the core of physical sciences, such as
hydrology and engineering, but social policy, economics
and political structures are also indispensable. The
synergistic effect of these areas of study in flood risk
management is significant. However, considering the
centrality of social systems in the purpose, design and
application of these capacities, attention to social science
debates becomes an increasingly research issue. Thus,
exploring these capacities, especially attempting to
understand their variations across various spatial and
temporal frameworks, as well as the theoretical
underpinnings, to provide the direction and motivation
for qualitative and more empirical research towards
addressing the human and ecological impacts of urban
flooding is of significance within social sciences context.
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Methodology

This study employs a desk research method in which
several literature search processes were undertaken, to
identify the existing studies relating to the concepts of
'flooding' and 'flood risk management'. Firstly, a body of
literature focusing on a general overview of the concepts
was identified. Secondly, specific locations of interest to
the present study (i.e., Lagos, Maputo and Dhaka) were
sorted out from the overall identified literature. The vast
majority of the literature were sourced from mainly
Google Scholar, as many publications nowadays are
open source and Google Scholar referenced. There were
other materials accessed from major databases and

national documentaries. For the online sorting,
combination of terms for flooding such as “flooding and
management in Lagos Nigeria”, “flooding and

management in Maputo, Mozambique”, “flooding and
management in Dhaka Bangladesh” was found relevant
to the research. In line with academic regulations and
standard on ethics and scientific quality, the authors
assigned more weight to articles published by Elsevier,
Science Direct, Taylor and Francis, Wiley and sons,
American Society of Civil Engineers (ASCE), Nature,
Sage, Science publishers, Copernicus and Springer
publishers and on well acknowledged international
conferences, although locally published journals
provided most of the information to establish the case of
the study. The data that provided much of the evidence
regarding the prevalence of flooding in the case studies
were sourced from EM-DAT. These findings are
reported in the subsequent sections.

Results and Discussion
Urban Flooding: Meaning and the General Context

In its simplest sense, urban flooding typically refers
to the overflow of water into cities, resulting in large
scale impacts. This is often as a result of the multifaceted
combination of physical processes, anthropogenic
activities and the complex geomorphological nature of
urban terrains (Sampson et al., 2013). In many studies
such as (Douglas et al., 2008; Djordjevic et al., 2011;
Meesuk et al., 2015), four types of urban flooding can be
recorgnised. (1) Localized flooding which is common in
slum areas due to insufficient drainage facilities,
obstruction of available drains and culverts by waste and
debris, as well as reduced gaps between dwellings which
causes pathways to become streams after heavy rain. (2)
Flooding from small streams whose catchment areas lie
almost entirely within built-up areas. (3) Flooding from
major rivers whose floodplains are important locations
of most towns and cities. (4) Coastal flooding which is
when flood waters from seas inundate exposed coastal
land due to low elevation of the areas.
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Despite the typology being considered, the generality
of urban flooding suggests three important factors:
Climate change, which causes more frequent and intense
rainfall; poor urban planning and the rapid population
growth and urbanization (Fig. 2) (Kundzewicz et al.,
2014). A vast pile of evidence exists to support the reality
of climate change and its effects on global precipitation
(Walther et al., 2002; Dore, 2005; Marvel and Bonfils,
2013). According to global rainfall databases, there is a
significant variation in the intensity and frequency of
rainfall in recent times, compared to the last three
decades (Chou et al., 2013). Critically, pluvial events are
the main sources of hydrological input during urban
flooding and whilst there are predictions of worsened
future climate change scenarios, more urban flooding
events are likely to be expected (Action Aid, 2006;
UNISDR, 2010). This implies that capacity building and
development is now an issue that flood risk managers
must pay attention to in order to be able to mitigate the
present and future impacts of urban flooding.

Poor urban planning and governance appears to be
the primary culprit of urban flooding given the critical
effects of dynamic urban activities on natural ecosystem
processes including the local circulation and distribution
of water resources (Alberti, 2005). Poor urban planning
and governance entails the failure to address these
critical effects, whilst considering the development of
cities (Adeloye and Rustum, 2011). As cities grow and
more people immigrate, the needs for more housing units
and improved urban utilities arise, leading to increased
impervious surfaces. In the DCs, some complex human
activities including indiscriminate disposal of waste,
blockage of drainage systems, construction on drains and
failure to heed flood warning, all which seem to worsen
the occurrence and impacts of urban flooding in those
places are implicated (Aderogba, 2012; Min et al.,
2011). A general perception is that much impervious
surfaces reduce infiltration of water into the soil and
increase surface water runoff and time to peak (Fig. 3
and 4) (Weng, 2001; DeFries and Eshleman, 2004).
Sufficient drainage system often aids the evacuation of
this excess water. But due to poor urban planning, a
limitation or insufficiency of drainage facilities prevails
in many urban locations and this is an important issue of
debate within urban flood risk management.

Rapid population growth and urbanization are major
issue of debate within the global context of urban
flooding. It is estimated that more than half of the
world's population are presently residing in urban areas
and could go up to about 70% by 2050 (Un-Habitat,
2008). In England and Wales, 80,000 homes are at
risk of urban flooding, which is estimated to costs
about £270 million (approximately US$ 490 million) a
year and could rise to between £1-10 billion
(approximately US$ 1.5-15 billion) by 2080 (POST, 2007).
About 80% of the U.S. population resides in urban areas.
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Causes of urban flooding
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Fig. 2. Main causes of urban flooding showing global climate change, poor urban planning, urbanisation and anthropogenic

activities. Source: Nkwunonwo et al. (2016)
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Fig. 3. The effects of urbanisation (impervious cover) on local hydrology (runoff). For a natural ground cover, only 10% runoff
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Fig. 4. The relationship between urbanisation and discharge hydrographs. The pressure of urbanization increases the
peak and reduces the time of peak. Source: USEPA (1983)

Approximately 7 million urban residents in the People’s
Republic of China are presently exposed to urban
flooding of coastal origin while about US$ 250 billion
worth of assets are at risk in the Netherlands (Nicholls ez al.,
2008). India, Japan and Nigeria are examples of
countries in the DCs having many cities each with more
than a million people residing. Although the present
population in Dhaka city of Bangladesh exposed to
urban flooding of coastal origin is nearly a million, more
than 11 million people will be exposed by 2070
(Nicholls et al., 2008).

These statistics give a cross sectional idea of the
potential risk of urban flooding. However, a clearer
picture shows that the risk of urban flooding is in the
form of direct, indirect, tangible and intangible losses
defined on the bases of physical contact with flood
hazard and the possibility of associating monetary values
to losses (Smith, 2013; Merz et al., 2010a). Without
downscaling the sources, these losses include but not
limited to mortality, physical injuries, emotional trauma,
damage to uses and household assets, loss of income,
loss of employment, interruption to transport systems
and economic activities. Critical to the impacts of urban
flooding is present and future population residing in
urban areas. Although ample research has been devoted
to this issue, there remain some uncertainties regarding
preparedness towards reducing the severity of the
impacts of the hazard, exposure and vulnerability of
social and environmental systems.

Flood Risk Management: The General Perspectives

Worsened impacts of urban flooding and how to
manage them are major concern for stake holders and a
key focus for research. The inexorable nature of flooding
generally suggests that systematic efforts are required to
address its challenges and this is what Flood Risk
Management (FRM) entails. Within this perspective,
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attention is drawn to the idea of Disaster Risk Reduction
(DRR), which the general assembly of the United
Nations promotes through a number of historic
initiatives and international for a. The main objective of
DRR is to minimize the impacts of disasters by a critical
investigation of the underlying factors (UNISDR, 2004).
It focuses on three key activities. (1) Mitigation by
reducing the frequency, scale, intensity and impact of
hazards. (2) Preparedness by strengthening the capacity
of communities to withstand, respond to and recover
from hazards, lessening exposure to hazards and
strategic management of land and the environment. This
also involves government and implementing partners to
establish speedy and appropriate interventions when the
communities’ capacities are overwhelmed. (3) Advocacy
by positively influencing the social, environmental,
political and economic issues contributing to the causes
and magnitude of impact of hazards. This also involves
promoting the participation of the wider population
towards the means of addressing the limitations or failure
of current management measures (UNISDR, 2004).

These activities underpin the idea of living with
floods rather than fighting them which tends towards a
policy whereby society adapts to flooding by being
prepared and having the right damage reduction
measures in place (van Ogtrop et al., 2005; UNISDR,
2010). This idea stems from three key considerations: (1)
The limitations or failures of traditional structural flood
control measures; (2) the need for a people-friendly
means of addressing the challenges of flooding and (3)
the goal to lessen all impacts of extreme floods while at
the same time exploiting all benefits of ordinary floods
(UNISDR, 2004; Di Baldassarre and Uhlenbrook, 2012).
Within this framework, the concept of flood risk
management provides systematic techniques for tackling
all forms of flooding, whilst emphasis is placed on
reducing vulnerabilities and developing the capacities of
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social systems to cope with floods through
multidisciplinary approaches (Few, 2003; Schanze, 2006).

Over the years, these efforts were largely focused on
fluvial and coastal flooding (Penning-Rowsell et al.,
2005; Merz et al., 2010b). Despite some recent
progress, urban flood risk management is not
sufficiently treated. Commitments towards urban flood
risk management are underpinned by the large and
evolving challenge of rapid population growth,
urbanization and climate changes, all of which are
expected to worsen flood risk especially in the DCs
(Ashley et al., 2005). For such a commitment, with
overall aim being to build urban areas resilient to
flooding and to ensure urban sustainability and
management, a sound understanding of the source,
pathways, receptors and consequences of urban
flooding is essential. A vast body of literature indicates
that most places especially in the Developed Countries
(MDCs) such as the United States, the Netherlands,
England and Wales have achieved a measure of success
(Brown and Damery, 2002; Vis et al., 2003; Hall et al.,
2003; Merz et al., 2007; Price and Vojinovic, 2008;
Tingsanchali, 2012).

In view of urban flooding, FRM underscores the
importance of accurate and actionable flood risk
assessment with the aim being to reduce the likelihood
and/or the impact of floods on the bases of strategies
which incorporate prevention, protection, preparedness,
emergency response, recovery and lessons learned (EC,
2004). These strategies require sound understanding of
flooding, knowledge-based decision and strong political
leadership. Therefore, integrated approaches which
combine structural and non-structural measures are the
bases of FRM. Structural measures are technically-based
and involve channelization and the use of natural and
man-made barriers to contain waters in rivers and seas.
Non-structural ~ measures  are  multi-disciplinary
approaches such as flood risk mapping, land use zoning
and planning, flood vulnerability assessment, flood
proofing, flood modelling, institutionalization of
policies, flood awareness campaign, flood insurance,
flood forecasting, green infrastructure, relocation and
resettlement plans, etc., (Smith, 2013; Merz et al., 2007;
Jha et al., 2012). The European Commission directive
on flooding, integrated flood risk management in
England and Wales, floodplain management in the
United States and flood risk and water management in
Netherlands are few examples of flood risk
management systems (Hall et al., 2003; EC, 2004;
Galloway, 2008; Terpstra and Gutteling, 2008).

European Union Commission

In the European Commission directive on flooding, a
necessary requirement for the EU member state is to
prepare flood risk and flood hazard map of their country
towards a regional flood hazard mapping (De Moel et al.,
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2009). Flood risk and flood hazard map are necessary
visual representation of flood hazard and risk essential
for flood hazard communication. The maps are
characterized by type of flooding, water depth, velocity
and extent of water flow and can be prepared based on
specified flood frequencies or recurrence interval.
Common scales are | in 10 years, 1 in 25 years, 1 in 100
years, or the more extreme 1 in 1000 year return period
floods. These are valuable aids to decision-making
towards planning development activities, emergency
planning and policy development. In the EC directives,
collaboration, date sharing and corporate assistance are
possible for member states that are threatened by
flooding (EC, 2004; Merz et al., 2007). Following these
directives, many European countries have been active
with several measures that provide flood hazard and
flood risk maps. Recently, Germany launched a project
called DRIVER to facilitate the provision of radar-based
imageries for flood hazard and risk covering the EU
member states and other disaster threatened countries
across the world (DLR, 2015).

The United States of America

Floodplain management in the United States and
flood risk and water management in Netherlands are
national strategies built on the ideologies of integrated
flood risk management. In the United States, the
management strategy arises from the awareness that
much of the country’s urban areas are located on or near
floodplains (FEMA, 1992). As at 1992, the country
encloses nearly 22000 flood prone communities (FEMA,
1992). At present, although with non-substantial
evidence, the number of flood prone areas is perhaps
equally significant on the basis of rapid urban growth.
Reducing floodplain losses which include loos of lives
and properties and loss of natural and cultural resources
is the main objective of the management strategy. More
than four decades ago, this strategy was in place in the
United States, although a significant boost came
following the 2005 Hurricane Katrina that resulted in
flooding of nearly 80% of the city of New Orleans
(Rykhus, 2005). Four key targets are significant in the
US floodplain management strategy, which are
summarised as: Adapting to flooding and its impacts on
communities and individuals, reducing susceptibility to
flood damage and disruption and restoring the natural
and cultural resources of floodplains. The efficiency of
this strategy is driven by perception and awareness of
floodplain losses, knowledge, standard and technology,
cascading potentials into future plans and a
combination of legislative, economic, administrative
and judicial opportunities, incentives and constraints
that is tempered by public interest and the availability
of needed information which forms the underlying
framework (FEMA, 1999).
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The Netherlands

Flood risk management in Netherlands is an
interesting example of commitment to build a corporate
adaptation strategy. The flood risk and water
management strategy combines both structural and non-
structural measures designed to protect the population
within the dykes to against a 0.0001% (1 in 10,000 year
event) (Jha er al, 2012). The country’s natural
topography and historical experiences of flooding are
two major factors which combine to make Netherlands
home of the best flood management experts in the world.
With more than half of the country at or below sea level,
the means of addressing human and property
susceptibility to flooding are robust and clinically full
proof. The 1953 severe flooding that devastated majority
of the nation’s economic and human infrastructure
remains a major historic event. The estimated impact of
the flood was 1835 deaths and one billion Dutch guilders
(US$ 558 million). The event challenged various stake
holders, particularly the general public and local
communities and Dutch government towards what is
seen today as more effective strategies of mitigating the
threats of flooding. Special effects of water management
in the Netherlands include the following. (1) The
commitment of the people and the government that
history will not repeat itself in the country. It is claimed
that flood and water management cost each adult about
USS$ 100 each year. (2) Structural measures that employ
some of the bests flood barriers in the world for
examples delta works and dykes. (3) Flood maps that are
available for different return periods to the public and are
monitored and updated on a regular basis. Finally, some
robust, stable, flexible and easy to use flood model (most
of which are open source) and internationally recognized
are developed by leading research institute, Deltares,
based in the Netherlands.

England and Wales

Integrated Flood Risk Management (IFRM) in
England and Wales stems from the realisation of the
critical implications of climate change scenarios and
urban growth. Among other factors, a synthetic
definition of flooding and impacts, continuous review of
management system performance, iterative decision
making are key features (Hall er al., 2003). Major
components of IFRM in England and Wales are
Sustainable Urban Drainage System (SUDS) and clarity
of institutional responsibilities and legislative acts.
Following the summer 2007 floods, which affected over
55,000 properties because majority (about two-thirds) of
the properties had drains and sewers which were
overwhelmed, major stake holders saw the need to
incorporate SUDS into flood management measures
(Woods-Ballard et al., 2007; DEFRA 2013; Pitt, 2008;
Butler and Davies, 2010). A SUDS is a surface water
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management plan designed to provide capacity for a
storm event of a particular frequency. A significant
feature of SUDS is the ability to increase permeability
and therefore infiltration. The use of SUDS is promoted
in the UK via formal building regulations, which state
that ‘surface water drainage should discharge to a suck
away or other infiltration system where practicable’ (Pitt,
2008). Clarity of legislative acts and institutional
responsibilities is essential for management of flood risk
at different scales and community levels. Flood and
Water Management Act of 2010 assigned the strategic
overview for all sources of flooding and coastal erosion
to the Environment Agency and the responsibility for
local flood risk was assigned to Lead Local Flood
Authorities including government departments and
“quangos”  (quasi-autonomous,  non-governmental
organizations) (Pitt, 2008).

Pertinent Capacities

From the foregoing debates and on the basis of best
practices that can be identified from a wide range of
sources, for example (Ashley et al., 2007; Fratini et al.,
2012; Sayers et al., 2013), it is undoubtable that
significant progresses have been made in urban flood
risk management since the last two decades. Key
fundamental factors, which are herein referred to as
relevant capacities include operational legislation,
enhanced technology, human commitment, clearly
defined institutional roles, economic buoyancy and
vendible research.

Social Capacity

Social capacity is the ability of social groups or
communities to work together for the purpose of caring
for its members (Lichterman, 2006; 2009). The overall
objective is to build a corporate adaptive capacity and
corporate resilience to external stressors. Within a
community, some social factors can be identified which
define strength and weaknesses for different individuals
and these include age, gender, socio-economic status,
family structure and marital status. But is it possible that
every individual within a community will have equal
strength and weaknesses? On the basis of risk, this is an
issue of environmental justice (Brulle and Pellow, 2006).
Any arguments propagating the notion that damage must
be shared equally as benefits must also embrace the
possibility that perception, capacities and involvement
vary among members of a community (Schlosberg,
2007). Considering these variations and on the basis of
social factors, we know that in many communities there
are members who have exceptional strength and others
who are unreservedly weak. For these communities, the
former include political office holders and owners heavy
businesses while the latter mainly include the aged,
infirm and children between the ages 0-14 years. Social
capacity aims at reaching a technically common basis
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where extremes and outliers are insignificant. Members
of a community individually and the government at large
are responsible for social capacity building.

One aspect of social capacity which plays an
important role in recovery from disaster especially at the
community level is social asset. Nakagawa and Shaw
(2004) identified that social capital and community
participation are the missing link in disaster recovery.
Communities with social assets and with a culture of
community-based activities can participate more
effectively in the speedy and successful recovery
process. With regards to urban flooding, flood risk
management in the DCs can be improved by the
participations  of  communities in  government
interventions programmes. Community health centers,
micro finance schemes, small and medium scale business
are some initiatives that can promote community assets
and therefore social capacity. The community can
partner with the government for the actualization of
these initiatives. ~Measures that can promote
preparedness include regular 'town cries' which is a
system of communication on the basis of local
equipment and dialects. Awareness campaign at various
community town centers should also be considered.

Economic Capacity

Economic capacity refers to financial empowerment.
In view of urban flooding, economic capacity is the
capital base of a society to operationalise flood risk
management. Oddly, the DCs are generally referred to as
low income societies (Adams and Page, 2005). Indeed,
abundant human and natural resources within these
places that can support national development are
acknowledged. However, corruption, political weakness,
resources mismanagement and high level inequality,
which creates obvious gaps between the rich and the
poor, are prevalent. These factors have continued to
subject the DCs to extreme hardship and poverty
(Ravallion, 2001; Chen and Ravallion, 2007). It is
undoubtable that economic capacity and the willingness
to invest into technology and skill acquisition are
essential for disaster management. For example, flood
modelling which is a fundamental component of flood
risk and flood hazard assessment is a capital intensive
procedure.  Extensive  economic investment is
indispensable for the acquisition of high resolution input
data, high-end computer hardware and up-to-date
technical-know-how. But the question of funding
remains a limiting factor.

Often, victims of flooding require humanitarian
assistance in the form of shelter, food and clothing.
Donor groups, international organizations and countries
within the United Nations have offered significant
support in view of these needs. However, as pointed out
in (Nkwunonwo et al., 2015a), a crucial aspect of
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mitigating the impacts of flooding on human populations
in the DCs is poverty alleviation. This has received little
attention in the literature. Pre-disaster measures such as
building resilient cities and communities should take
precedence over in-disaster and post disaster measures.
There will be fewer issues to worry about when flooding
occurs if sufficient funds were available to develop the
capacities of social systems to adapt to disasters. For the
DCs, prioritizing job creation for many unemployed
youths, provision of quality drinking water and
affordable health care, food security and national
security, sustainable urban drainage systems, recreational
facilities, quality and affordable education are ways of
achieving this objective.

Research Capacity

In this respect, the question of to what extent, quality
data, technology and collaboration have been integrated
into flood risk management research is fundamental.
Indeed many studies have been carried out in the DCs,
but quality and transferability are critical questions. Due
to the lack of quality input data and efficient technology,
most of these research rely extensively on global
datasets, media findings and open source software
(Tayeb, 2001). Epistemic uncertainties undermine the
use of global datasets. Media findings are often without
ethical and empirical backings. Limited calibration and
technical requirements constrain the adaptation of open
source software to external locations. Under the current
circumstance, it can be argued that researches in the
DCs are weak or insufficient to support operational
flood risk management.

Best practices in flood risk management are
encouraged by collaboration which is obvious in many
regional flood management consortiums such as the
European Commission directive on flooding (EC, 2004).
This provides a platform for exchange of ideas, data and
other resources. For the DCs, understanding and
operationalizing the specific roles research can play in
flood risk management is fundamental. However,
research needs and focus must be identified and
resources must be duly allocated to such areas. Agencies
must be encouraged to set up foundations and grants for
research. New ideas that will foster the provision and
inclusion of more locally available data into research
should be encouraged, while means of improving on data
quality should be addressed. Best practice may not be the
objective of flood risk management in the DCs.
However, developing methodologies that produce results
comparable to best practices should be given attention
far more to provisional measures that address flood risk
as they occur is the need for sustainable development.
This should be borne in mind while developing research
capacity in the DCs.
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Political and Juridical Capacity

Weak political will power is a major limitation to
development efforts in the DCs. Good governance and
democracy which entail judicious administration of the
affairs of a State at all levels on the bases of economic,
political and administrative authority are complicated.
Thinking rationally about these issues requires
recognition of the historical background of governance
in some of these countries. Majority of the countries in
DCs evolved from a long term dictatorship. As pointed
out by (Djankov et al., 2003; Li and Resnick, 2003),
under such leadership condition, a high level of corruption
prevailed, while human right and the rule of law were
abused. Judiciary process takes a longer time to be
completed and most often offenders were not prosecuted.
Due to the sloppiness of the judiciary, laws were not
enforced especially when political elites were involved.
Although democracy has been welcomed in these areas, it
seems the old political nature has not been detached.

Flood risk management requires strong political
influence and judicial capacity as can be recorgnised in
the United States, United Kingdom and Netherlands for
examples. There are operational legislative acts that
guide the use of the environment. On the bases of the
factors that drive urban flooding, legislation and judicial
powers are unleashed in their fullness. There are often no
partialities in terms of enforcement of laws, arrests and
prosecution of those who violate these laws. The
implication is that human population respect the law and
recognize their boundaries and responsibilities towards
environmental standards.

This is often not the case in the DCs. However, to
build the political and juridical capacity in the DCs
would require a renewed ideology and commitment for
change. Political leaders must learn to respond to the
needs of the society not just on the basis of party agenda,
but on clearly defined goals that will move the society
forward. Participatory politics which ensures that the
people have a stake on what is achieved in governance
should be encouraged.

Institutional and Technical Capacity

Institutions or agencies are government’s tools for
bringing leadership goals to the people. In the event of
crises, these agencies coordinate activities ranging from
rescues and recovery to building back for victims. In the
DCs, it is argued that these agencies are weak while their
roles are not clearly defined (Nkwunonwo et al., 2015b).
Similarly, technical capacity is insufficient. This implies
some limitation to what can be achieved. For example
data paucity is a serious condition in the DCs, yet
researchers seem to be at a loss over which agency
should be responsible. In the UK, the Environment
Agency is responsible for data and other disaster related
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issues at the national level (Pitt, 2008). Similarly, FEMA
and  Rijkswaterstaat are responsible for flood
management in the United States and Netherlands
respectively. The operational techniques of these
agencies simplify the gaps between various chains of
commands and speed up operation so that much is
achieved within limited time. This robustness is
evidenced in the attention urban flooding has received
over the years. Technical capacity is also developed
through regular in-service training of staff.

For the DCs, institutional capacity is a direct
opposite. The poor performance of institutions seems to
suggest, inter alia, poor structure, limited funding and
lack of accountability. It equally shows a high level of
laxity in leadership and politics. The author contends
that under such a situation, there is little technical
capacity and it is difficult to address the challenges of
urban flooding or related disasters. Although this
situation has prevailed over time, little research has
focused on the means of addressing the matter. A likely
way forward will be to initiate a reassessment of the
roles and achievements of institutional framework in
these areas. Where there are clear reasons to suggest that
an agency is redundant or underperforming, measures
should be adopted to address the situation. This is a
common practice in many places under the provision of
the law. In Nigeria for example, a number of government
institutions have either been superseded or revoked on the
basis of renewed goal and objectives as well strategies for
addressing burgeoning complex societal issues.

The lack of technical capacity can be addressed by
considering attention to technical training a priority in
these DCs. Technical education at the college level
should be revived and encouraged. Young people should
be encouraged to develop their potentials through
scholarships and education grants. Overseas scientific
trainings should also be promoted.

Urban Flooding and Management in Developing
Countries

Nigeria, Mozambique and Bangladesh are examples
of countries in the DCs where many communities and
urban settlements are now increasingly at high risk of
flooding (Hanson et al., 2011; Jonkman, 2005). Within
global disaster database, reported human, economic and
ecological impacts of flooding are significant (CRED,
2013). Their major cities-Lagos, Maputo and Dhaka
respectively-play significant roles in globalisation and
politics, human and economic development. However, a
corresponding urban planning and development to
mitigate the effects of widespread urban flooding is
lacking (Nkwunonwo et al., 2015a). On the bases of
these realities, researchers have been critical on the
effectiveness of measures to tackle flooding and other
hazards (Christie and Hanlon, 2001; Douglas et al.,
2008; Stalenberg and Vrijling, 2009; Adelekan, 2015).
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Lagos

Lagos is a low lying coastal city located in the south-
eastern part of Nigeria, West Africa. The city, although
relatively small in land mass, with a population of nearly
20 million people is the largest in Nigeria and qualified
as one of the mega cities in the world. With a range of
transportation network, several commercial activities,
strategic utilities and urban infrastructure, including the
harbour, the city serves as a major economic hub for
Nigeria and many African countries. Urban flooding
which reoccurs annually during the rainy season remains
a major factor militating against sustainable
development. An example of these frequent low
magnitude events is the July 2011 urban flooding which
affected more than five thousand people with about 25
deaths and economic loss that reached 30 billion
Nigerian Naira (US$ 320 million). Public utilities
including network of roads, bridges and schools were
destroyed. Houses collapsed, private homes were
submerged, while personal cars were swept away by
flood water (IFRC, 2012; Oladunjoye, 2011). To
highlight the magnitude of the threats, a report was
released by a Vanguard of July 12th 2011 with the
caption, “Lagosian are counting their losses”.

Ample studies suggest that climate change and poor
urban planning are the main causes of urban flooding in
Lagos (Adeloye and Rustum, 2011; Aderogba, 2012).
Talking about climate change (Odjugo, 2006)
investigated significant variations in rainfall since the
last three decades. The study showed that there are now
more high intensity short duration rainfall and low
intensity long duration than there were one or two
decades ago. Poor drainage facilities in Lagos which
Aderogba (2012) investigated clearly indicates poor
urban planning. Various roads and streets of Lagos are
aligned side by side with drainage systems, but many of
them are blocked by debris or covered with unplanned
structures. Besides, they are easily overwhelmed by
rainfall events. Although various political leaderships
have prioritized sustainable drainage systems for Lagos,
but the fulfillment of the objective seems to be
undermined by transitions in leadership.

The means of tackling urban flooding in Lagos has
received some attention in research literature, in politics
and international collaborations. Structural measures
such as chennelisation of various canals, bridges,
culverts and drainage systems to evacuate more storm
water are acknowledged (Adelekan, 2015). Humanitarian
aids (from for examples: Religious bodies, international
communities, the United Nations, foreign agents), have
been prominent all along (Nkwunonwo et al., 2015b).
Local planning authorities legislate against illegal
structures and enforce that more building conform to
local building standards. However, these efforts have
been criticized as limited and unable to address the
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increasing challenges of urban flooding. Poor
awareness of flooding among the wider population
prevails (Oloke et al., 2013). Institutional framework is
poorly administered and the efforts generally appear to
skimp more robust and more scientific approaches such
as flood modelling and assessment of vulnerability to
flooding (Adelekan, 2015; Nkwunonwo et al., 2015b).

Maputo

Flooding in Mozambique, a country in southeast
African, clarifies three significant issues in relation to
climate related events. These include the vulnerability of
coastal areas especially in the DCs, environmentally
induced resettlement caused by disasters and the
persistent efforts of a government to balance the safety
of threatened people with the need to earn livelihoods on
floodplains (Stal, 2011). In Africa, Mozambique shares a
similar experience with Nigeria, Algeria and Ethiopia in
terms of annual recurrence of flooding and the high level
of impacts (Nkwunonwo et al., 2015a). Although
sparsely populated, Mozambique flooding impacts largely
on agriculture which seems to be the mainstay of the
nation’s Gross Domestic Product (GDP). Of all the major
cities in Mozambique, Maputo, which is the capital and
largest city, experiences a relatively higher rate of urban
growth. This implies an increased risk of urban flooding.
Despite this uncertainty, the city plays significant roles in
the country’s economic development. Mozambique’s base
for manufacturing of cement, pottery, furniture, shoes and
rubber and exporting sugar, chromites, sisal, copra and
hardwood is located in Maputo.

Maputo, located in the southern part of Mozambique
is the country’s port city on the Indian Ocean. The city
has a population of nearly 1.8 million with a relatively
short rainy season lasting from November through
March. Although much of severe flooding in Maputo
occurred in the early 1980’s, the poor urban development
of the city in relation to its growth rouses concern for
preparedness in view of future flood disaster. A major
reason for this stems from the year 2000 flooding which
remains a historic event. Mozambique experienced
severe flooding (referred to as the worst in 50 years), that
affected about 4.5 million people and cost approximately
20% of the country's GDP. Whilst much of these
flooding events were influenced by Rivers Zambezi and
Limpopo, however, the combination of global warming
especially in increased frequency and intensity of rainfall
and sea-level rise escalate the city’s vulnerability to
worsened risk of flooding events.

Structural measures have been prominent in the flood
management system within Maputo and Mozambique in
general. However, the need for lessened vulnerability to
flooding and improved preparedness prompts debates
towards adopting integrated approaches and best
practices in flood risk reduction (Lumbroso ef al., 2008).
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Carmo Vaz (2000) claimed that non-structural measures
are difficult to implement in Mozambique due to
inadequate financial and human resources. Preparedness
is far from standard. With a complex chain of command,
stretching through the National Directorate for Territorial
Planning (DNOPT), the District Administrators, the
Provincial Governors, the Minister for the area that
controls the specific activity proposed to be developed in
the flood plain, it is difficult to define who makes decision
towards flood plain management in Mozambique. This
largely constrains efforts to tackle flooding.

Dhaka

Floods have caused devastation in Bangladesh all
through history, especially during the years 1966, 1987,
1988 1998 and 2007. It is worthy of note that 75% of
Bangladesh is less than 10 m above sea level and 80% is
flood plain. Therefore the risk of flooding for the country
with a fast growing population (most of whom are poor
and whose livelihood depend almost entirely on
agriculture) is undeniably high. In a typical year in
Bangladesh, flooding normally occurs during the
monsoon season from June to September affecting about
26,000 km?, (around 18%) of the country, killing over
5,000 people and destroying more than 7 million homes
(Brouwer et al., 2007). Such floods are produced by the
convectional rainfall of the monsoon cum relief rainfall
caused by the Himalayas and major cities are at
extremely high risk.

Dhaka, the capital of Bangladesh, is one of the cities
at a high risk of urban flooding. The city grew strongly
between 2001 and 2011 and is by far the most densely
populated urban area in the world (WB, 2013). The
city’s population density is estimated at 115,000 per
square mile or 44,000 per square kilometer, with slum
(informal dwelling) densities estimated at 4,210 per acre,
or 2.7 million per square mile (1 million per square
kilometer). In Dhaka Metropolitan area water logging is
a common experience. Certain areas of the city can be
inundated for several days following a short duration low
intensity rainfall. The water depth in some of the
inundated areas may be as high as 0.5 m. This can have
significant impacts of human and economic resources.

Flood risk management in Dhaka takes the form of
structural and non-structural measures. In terms of the
structural measures, flood protection embankment along
the river Buriganga is acknowledged (Huq and Aslam,
2003). Flood modelling and other form of non-structural
measures are practicable but at a limited capacity. It is
argued that what is most unfortunate about
Bangladesh’s critical flooding situation is the fact that
its people are those who are least responsible for global
warming (Huq and Aslam, 2003). Economic activities in
Bangladesh result in almost negligible contribution to
the global climate change. Despite this the country
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experiences unfortunate circumstance due to the
occurrence of one of the worst climate events. However,
there are unique flood adaptation strategies. These
include two distinct initiatives which are fascinating. (1)
‘Cluster village” which is elevated building in which
houses are built on platforms elevated above the highest
possible water level during flooding and (2) ‘Floating
schools’, in which school classrooms are constructed on
boats with the aim to enable provision of education for
children who have been torn apart and whose education
have been disrupted by flood catastrophes. This tale of
commitment in Bangladesh however requires beefing up
relevant capacities for future resilience to flooding.

Conclusion

Urban flooding is a major environmental hazard that
threatens many cities across the world. Driven mainly by
climate change and poor urban planning, its impacts are
significant especially in the rapidly growing urban areas
in Developing Countries (DCs) such as Nigeria and
Bangladesh. This is due to the large number of people
and assets within the cities. For reasons that border on
the economic and political importance of cities, finding
solution to the challenges of urban flooding is
increasingly an issue of global concern, which within the
context of sustainable human and urban development is a
major problem in social sciences research. Integrated
flood risk management approaches based on the idea of
living with flood rather than fighting them and this have
been extensively applied to tackle urban flooding in many
developed countries such as the United States,
Netherlands and UK. This involved structural and non-
structural measures aimed at reducing flood hazard
occurrence, exposure of social systems and their
vulnerabilities. Flood risk and flood hazard map used to
create awareness of flooding in the wider population and
to inform the decision of stake holders are major features.

The management of urban flooding in the DCs raises
strong debates. Ongoing measures such as efforts by the
government and other stake holders are aimed to merely
control flooding rather than promote adaptation. Indeed,
these measures are fragmented approaches which
attempt to reduce the complexity of the problem by
subdividing it into manageable subsets and providing
provisional solution on the bases of resources that are
handy. However, they are limited efforts which highlight
various insufficient or lacking capacities. These include
economic, social, research, juridical and political as well
as institutional and technical capacities.

The discussion presented here explores these
capacities, their origins and how they influence flood
risk management in the DCs. Placing the developed
countries side-by-side the DCs, there are clear
fascinating distinctions in flood risk management. Most
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importantly, regional collaborations, human
commitment, institutional robustness, strong legislative
acts and a determination to positively “write the wrongs”
in a history are fundamental. Within the context of
sustainable development, this presents a strong challenge
to the DCs. For these countries, the author argues that
urban flood risk management remains an abstract
concept since it is practised within the context of revived
political commitment. In the context in which it is
practised, opportunities to influence significant and
positive change are not recognized within administrative
and policy frameworks.

Despite these flaws, there are lots of potential within
the DCs which can drive best practices in flood risk
management in the future. Thus the study recognizes the
importance of awakened consciences, responsible
government and people, research and funding. It also
recognizes that the exploratory discussion on these
specific capacities was not on the basis of any empirical
investigation. This means that the uncertainties are large
and significant which is a major limitation to the study.
Future studies that will investigate these capacities and
how they vary across spatial and temporal scales within
the framework of the DCs are recommended.

Recommendation

Many DCs are at a dead-end with regards to tackling
urban flooding. Inadequate sustainable drainage systems,
poor awareness of urban flooding, paucity of data for
more empirical investigation of urban flooding and weak
institutional framework are typical factors that constrain
urban flood management in such places. Little wonder
the impacts of urban flooding are more severe, an issue
which is a major cause of concern within the context of
sustainable development (Daramola and Ibem, 2010).
Under the circumstances of worsened future flood risk, it
is argued that for the DCs to make substantial progress in
tackling urban flooding, among other requirements,
urgent needs in environmental management must be met.
Moreover, issues in political transparency and stability,
in addition to respect for human right and freedom that
undermine positive objectives such as development of
pertinent capacities must be addressed on the basis of
awakened consciences.

From the issues emerging from this study, it can be
argued that at the heart of all possible causes of
escalating threats of urban flooding and the limitations or
failure to address them in the DCs, is the lack of
pertinent capacities. Although there have been
provisional actions, they are feeble and insufficient
compared to the magnitude of threats that confront these
places. For social systems to cope with floods, the
importance of socio-economic capacities should not be
undermined. To reduce widespread vulnerability,
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residential and commercial houses need to be reinforced
and this would require a minimum amount of
engineering and technical capacity. For the efficiency of
urban drainage systems to be improved along with
structures that contain hydrological perturbations, it is
important that capacities which are relevant to
understanding the quality implications of these structures
are put in place.

Exploring the inadequacy or lack of these
capacities can make significant contributions to
knowledge towards addressing the challenges of urban
flooding in these areas. However, on the basis of best
practices in flood risk management, inclusion of more
robust and more scientific approaches such as flood
modelling is supported and recommended for the DCs.
Additionally, the importance of awakened
consciences, responsible government and people,
research and funding are emphasized.
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