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Abstract

Both water scarcity and flood risk are increasingly turning into safety con-
cerns for many urban dwellers and, consequently, become increasingly po-
liticised. This development involves a reconfiguration of the academic land-
scape around urban risk, vulnerability and adaptation to climate change re-
search. This paper is a literature assessment of concepts on disaster risk, vul-
nerability and adaptation and their applicability to the context of studying
water in an African city. An overview on water-related risk in African cities is
presented and concepts and respective disciplinary backgrounds reviewed.
Recent debates that have emerged from the application of risk, vulnerability
and adaptation concepts in research and policy practice are presented. Fi-
nally the applicability of these concepts as well as the relevance and implica-
tions of recent debates for studying water in African cities is discussed.
‘Riskscape’ is proposed as a conceptual frame for close and integrated anal-
ysis of water related risk in an African city.
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1 Introduction

Both the fifth IPCC assessment report and the World Risk Report published
in 2014 stress the particular exposure of African (urban) population to cli-
mate change and environmental hazards, including water scarcity and flood-
ing. Freshwater systems are reported to be under increasing pressure from
land use change, anthropogenic withdrawal and climate change, with wide-
ranging consequences for people’s well-being. As stated in the IPCC report,
“[in] Africa, extreme weather and climate events including droughts and
floods have significant impacts on economic sectors, natural resources, eco-
systems, livelihoods, and human health.” (Field et al. 2014, p. 42). Marginal-
ised groups are particularly vulnerable to such impacts, for instance the ur-
ban poor are particularly exposed to floods (ibid. p. 47). Conventional, mostly
guantitative risk assessments that underlie these two important assessments
give important insights into socio-economic and environmental interactions
that shape the uneven distribution of urban water-related risk. In order to
fully understand the conditions of risk and identify strategies for its reduction
however it is moreover key to identify underlying processes, relations and
perceptions. Various methods and concepts exist to analyse patterns and
processes of risk in different disciplines, but an overarching conceptual frame
bringing these together is currently lacking. The purpose of this paper is to
introduce the multiple dimensions of water related risk particularly for the
context of African cities, and to make the case for a conceptual frame that
embraces them all.

Urban areas contain large proportions of population at risk. At the same
time, adaptation to climate change can entail synergies with urban develop-
ment e.g. by provision of infrastructure such as storm water drainage (Field
et al. 2014). The World Risk report 2014 was published under the title “The
city as a risk area” and assesses the accumulation of risk in urban areas, ac-
knowledging that much of the urban growth that is occurring takes place in
hazard-prone coastal areas and along deltas. It moreover stresses the “expo-
sure effects of urbanization” observed within cities and neighbourhoods. As
indicators for exposure, the assessment refers to parameters on the people
exposed to earthquakes, storms, floods, droughts and sea level rise (number
of people in cities exposed divided by the population size in a country). The
assessment uses parameters on public infrastructure, housing conditions,
nutrition, poverty and dependencies, and economic capacity and income dis-
tributions as indicators of susceptibility. It looks at parameters on govern-
ment and authorities, disaster preparedness and early warning, medical ser-
vices, social networks, and material coverage to assess coping capacity. And
it applies parameters on education and research, gender equity, environ-
mental status/ecosystem protection, adaptation strategies, and investment
to indicate adaptive capacities. The combined indicators give an approximate
estimate of the urban risk in each of the 171 countries assessed. Out of these,
25 Subsaharan African countries are listed among the top third of countries
at risk, and none appears in the bottom third of the list. According to the
index, small West African countries face the highest risks within the African
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continent, with Guinea-Bissau on rank 15 and Gambia on rank 19, closely fol-
lowed by Niger, Benin, Chad and Cameroon (Blindnis Entwicklung Hilft 2014).

Urban water-related risks are linked to access to safe water and flooding, and
result from myriad stakeholder networks and processes across multiple
scales in the provision and disposal of water in cities. Tight linkages exist not
only between regional development and urban water use, but also between
industrial production for global markets and local availability of potable wa-
ter (Budds, Hinojosa 2012; Chapagain, Tickner 2012; Kaika 2005). Urban wa-
ter scarcity in cities all over the globe has recently gained attention of media
and has been a political battleground in many places. It is increasingly pre-
sented, discussed and analysed as a ‘security issue’ (see for instance (Patrick
2012; Rigby 2015; Spooner 2015; Stetter et al. 2011). In parallel to the ‘inse-
curities’ due to scarcity in urban water supply systems, urban ‘risk’ linked to
water overabundance in urban water discharge systems is increasing at a
global scalel. The latter is an outcome of the disproportionate urban growth
in low-lying, coastal areas that naturally inundate on a regular basis, and in-
creasingly so under the influence of climate change (McGranahan et al.
2007), modification of river flows such as in dams and river straightening
(Kruse 2010), and urban development without adequate drainage infrastruc-
ture, particularly in the Global South (Few 2003). In addition to that, urban
uses such as land use change, drainage and sanitation interact with the nat-
ural protection provided by ecosystems, including flood retention and
groundwater production in coastal areas (Meltzer 1998; Xue et al. 2004). This
interaction is influenced by impacts from climate change, such as changes in
rainfall patterns and sea level rise.

Both water scarcity and flood risk are thus turning into safety concerns for
many urban dwellers and, consequently, become increasingly politicised.
This development involves a reconfiguration of the academic landscape
around urban risk, vulnerability and adaptation to climate change research,
as we will see in the following subsections. Before turning to a review of con-
cepts and respective disciplinary backgrounds however, an overview on wa-
ter-related risk in African cities is presented. The overview of concepts and
how they have been developed in different disciplines is followed by a
presentation of recent debates that have emerged from the application of
risk, vulnerability and adaptation concepts in research and policy practice.
Finally the applicability of these concepts as well as the relevance and impli-
cations of recent debates for studying water in African cities is discussed.
‘Riskscape’ is proposed as a conceptual frame for close and integrated anal-
ysis of water related risk in an African city.

1 The terms ‘security’ and ‘risk’ are put in inverted commas to underline their con-
structed nature which plays a considerable role in the politicization of water and
flood research, as discussed for instance by Weichselgartner 2002; Stetter et al.
2011; Brauch et al. 2011.
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2 Water related risk in African cities

Hoekstra et al. in their assessment of water availability in over 400 river ba-
sins across the world conclude “with severe water scarcity occurring at least
one month per year in close to one half of the river basins included in this
study, our results underline the critical nature of water shortages around the
world.” (Hoekstra et al. 2012, p. 7). A similarly alarming message is sent in a
World Bank report on climate change and disaster risk in cities stating that
water shortages and water borne diseases are major impacts from climate
change and environmental hazards on urban residents (The World Bank
2011). At the same time flooding is increasingly putting urban residents at
risk as floods occur more frequently, partly as a result of climate change, and
urbanisation takes place at disproportionate rate in coastal areas that natu-
rally inundate (Few 2003; McGranahan et al. 2007). Four types of urban
flooding can be distinguished, namely drainage overflow, large river floods,
coastal floods, and flooding from small streams in built-up areas (Douglas et
al. 2008).

In their assessment of water scarcity in Africa, Vorosmarty et al suggest in-
frastructure to be a major solution to water scarcity in Africa as the latter is
an issue of distribution rather than availability (Vérosmarty et al. 2005). Basic
infrastructure is also a central component in the creation of flood risk in ur-
ban Africa as a study conducted by the NGO Action Aid found. According to
the authors, “flooding is one of the major factors that prevents Africa’s grow-
ing population of city dwellers from escaping poverty“ (Action Aid 2006, p. 7).
Based on the same study Bhattacharya and Lamond (2011) identified two
major causes of flooding in African cities, firstly coastal inundation, storm
surge and sea level rise, and secondly intense rainfalls. Both types of events
are expected to intensify in the context of climate change (ibid.) which is ex-
pected to be felt stronger and earlier in West Africa than elsewhere (Niang
et al. 2014, p. 8). Urbanisation, land use change and drainage infrastructure
design and management influence the type of floods affecting cities, which
range from frequent localised floods especially in slums to seasonal inunda-
tions and flash floods (Bhattacharya, Lamond 2011).

The West-African coastal strip between Accra and Lagos is severely affected
by the myriad changes in the urban water system. In Accra, urban water sup-
ply is about to collapse - due to a leaky supply system and exploding prices
on the informal market large parts of the population are already facing the
so-called ‘water crisis’. Coastal flooding is becoming more and more frequent
as a consequence of an overstretched drainage system, on-going soil sealing
and solid waste blocking sewers, as well as coastal erosion and sea level rise,
the latter triggered by climate change (Appeaning Addo, Adeyemi 2013b).
The impacts of floods are particularly devastating in informal settlements
where in addition to the lack of infrastructure a high population density pro-
motes the spreading of infectious diseases (Adank et al. 2011, 2011; Rain et
al. 2011).

The fact that water related risks are created by politicised urban planning and
infrastructure development and affect the poor in particular is not specific to
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Africa. What is special about water-related risk in African cities is that in the
context of scattered data e.g. on climate change impacts and demographics
and little knowledge on adaptive capacities there is a particular danger of
international development organisations victimising the urban poor instead
of targeting their real needs (Adelekan et al. 2015; Douglas et al. 2008). Accra
is a city where multiple case studies have been conducted, highlighting the
differential vulnerability (Aboagye 2012), interaction of risk from multiple en-
vironmental hazards (Appeaning Addo 2013; Appeaning Addo, Adeyemi
2013a; Oteng-Ababio 2013; Stoler et al. 2012), and coping strategies (Abdal-
lah Imam, Tamimu 2015; Addo 2015) in specific neighbourhoods. Obtaining
a general understanding of the creation and mitigation of water-related risk
in Accra from these studies is however hindered by the lack of an overarching
conceptual frame.

3 Key concepts and their evolution in different disciplines

In this section an overview on concepts that are important for analysing risk
and adaptation in African cities is presented as a basis for the riskscape
framework. It is followed by a comparison of these concepts as they have
evolved and are used in different research communities.

As indicated in the introduction, concepts around disaster risk and climate
change have not only evolved within disciplinary context, but moreover have
been reframed from various sciences and research fields (Cardona 2004). A
mismatch in terminology persists for instance in the definitions of mitigation
and adaptation in disaster risk versus climate change research: within the
former mitigation is used to refer to the circumvention of disasters by means
of protection (e.g. evacuation) (Lavell, 2011). Adaptation in this context
means the prevention of disastrous impacts of hazards, e.g. by migration
(Wisner, 2004). By contrast in the field of climate change research, mitigation
is used to describe all measures that contribute to the reduction of the green-
house effect (i.e. above all the reduction of greenhouse gas emissions). Ad-
aptation includes all measures to reduce the impacts from climate change on
society and ecosystems — including those that would be considered mitiga-
tion in disaster risk management (Birkmann, Teichman 2010).

The fifth IPCC report has made efforts to reconcile and integrate the various
definitions and concepts on the table. According to this synthesis which is
now widely accepted,

risk is the “potential for consequences where something of value is at stake
and where the outcome is uncertain, recognizing the diversity of values. Risk
is often represented as probability of occurrence of hazardous events or
trends multiplied by the impacts if these events or trends occur. Risk results
from the interaction of vulnerability, exposure, and hazard” (Agard et al.
2014, p. 1772);
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vulnerability is the “propensity or predisposition to be adversely affected.
Vulnerability encompasses a variety of concepts and elements including sen-
sitivity or susceptibility to harm and lack of capacity to cope and adapt”
(Agard et al. 2014, p. 1775), and

adaptation is the “process of adjustment to actual or expected climate and
its effects. In human systems, adaptation seeks to moderate or avoid harm
or exploit beneficial opportunities. In some natural systems, human interven-
tion may facilitate adjustment to expected climate and its effects. Incremen-
tal adaptation [refers to adaptation] actions where the central aim is to main-
tain the essence and integrity of a system or process at a given scale. Trans-
formational adaptation [is the adaptation] that changes the fundamental at-
tributes of a system in response to climate and its effects” (Agard et al. 2014,
p. 1758).

These concepts are highly relevant for studying water in an African city be-
cause they draw out the intrinsic link between changes in the physical envi-
ronment, including water, on the one hand and societal background condi-
tions on the other hand that contribute to the increasing threats to safety
and development in many African cities. When applying them however, an
understanding of disciplinary backgrounds and disputes is key to avoid inter-
disciplinary misunderstandings, as the following overview shows.

3.1 Natural sciences

In the natural sciences (environmental sciences), risk was first understood to
be the probability of a natural hazardous event such as an earthquake or hur-
ricane to occur. The probability of a hazard and hazard risk was thus defined
to be the same thing. This changed towards the 1990s when the likelihood
of damage from a hazard was included in the definition of risk, and what had
formerly been defined a risk became known as a hazard or threat. In this line
of research the causes of a natural hazard are understood to be exclusively
environmental. Damages or impacts are defined in terms of quantifiable ma-
terial loss and demographic characteristics, i.e. exposure as the amount of
people and material in a hazard-prone area. According to this definition Risk
equals to Hazard x Exposure. This conceptualisation of risk is influenced and
applied in the insurance industry (Cardona 2004).

3.2 Applied sciences

In the applied sciences such as environmental planning, urban planning, ge-
ography, and others the concept of vulnerability gained attention to comple-
ment the above definition. Vulnerability can broadly be defined as a potential
for loss (Cutter 1996). It incorporates the potential relative impact into the
risk equation under the premise that an affluent person is less likely to expe-
rience severe damage from a hazard striking than his poor neighbour, even
though his material loss in absolute terms might be greater (Cardona 2004).
The equation is thus broadened to Risk = Hazard x Exposure x Vulnerability.
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A concept increasingly used in DRR and planning research and practice is that
of resilience which aims at integrating environmental and social manage-
ment. Resilience, derived from the concept used in ecology where it de-
scribes the ability of ecosystems to bounce back, has been redefined within
sustainability science (see subsection below) as “the capacity of a system, be
it an individual, a forest, a city or an economy, to deal with change and con-
tinue to develop” (Moberg, Simonsen), also (Turner 1l 2010). In the context
of risk and environmental hazard, it refers to the ability of structures and
people to withstand disturbances such as floods (Adger et al. 2005). It has
become the overall goal of the UN framework for disaster risk reduction
(UNISDR 2015).

The concept of ‘riskscapes’ that has been developed by geographers de-
scribes the environmental injustices causing and caused by the spatial inter-
action of biophysical and social vulnerability (Boruff et al. 2005; Cutter et al.
2000; Muller-Mahn 2013). It facilitates the spatial representation of biophys-
ical and socioeconomic risk and vulnerability factors and thereby importantly
expands the technical view of disaster risk representations that has long
been dominating natural and applied sciences. However, we argue that be-
cause it currently relies on quantifiable indicators and static data the concept
is not apt to capture all the dimensions involved in risk creation, as identified
in the literature from social and sustainability sciences.

3.3 Social sciences

In the social sciences concepts around risk and adaptation have evolved in
disaster studies which in the mid 20" century primarily studied the way peo-
ple respond to emergencies, with no particular focus on environmental haz-
ards. Disaster studies were complemented by critical responses to the natu-
ral and applied sciences approaches to risk research since the 1970s (Car-
dona 2004). They turned to constructivist conceptions of socio-environmen-
tal risk and vulnerability, stressing that vulnerability is not a predetermined
state but defined in social systems and power constellations (Wisner, 2004).
Cutter further distinguishes between vulnerability as a pre-existing condi-
tion, as tempered response, and as hazard of place (Cutter 1996). A decisive
and often underestimated component of the adaptive capacity of social sys-
tems is the perception of threat and risk which is constructed in social net-
works and power constellations (Beck, 2007; Bourdieu, 1983; Castree, 2001;
Miiller-Mahn, 2007). An additional concept brought in from the social sci-
ences is that of coping with disasters which is achieved by short-term action
in anticipation of or response to hazards, without taking into account long-
term effects, processes or feed-back loops (Birkmann, 2011; Pelling, 2011:
37-39; Wisner, 2004).

Critical social scientists emphasise that the separate evolution of concepts
on risk and vulnerability in urban, development and risk/hazard research has
led to a fragmented understanding. Specifically the links between poverty
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and vulnerability, urban development and risk, and small and large scale haz-
ards are underestimated (Bull-Kamanga 2003). Hazard research has long fo-
cused on assessing risk (understood as the probability of an extreme event
to occur) and exposure, rather than vulnerability. Urban specialists have
been most concerned with building resilience, and development studies have
concentrated on poverty reduction (Bull-Kamanga 2003). Yet disasters in ur-
ban areas demonstrate that exposure and susceptibility to urban risks is
formed by patterns of urban development, and conditions of high exposure
and susceptibility tend to correlate with conditions of socioeconomic ine-
quality and poverty. In addition, poverty reduces the ability to prepare for,
cope with and adapt to floods and other hazards, and thus negatively affects
resilience (Wisner, Luce 1993).

3.4 Holistic approaches and sustainability sciences

In the context of global environmental change, sustainability science has
emerged as a separate field, “building toward an understanding of the hu-
man—environment condition with the dual objectives of meeting the needs
of society while sustaining the life support systems of the planet” (Turner et
al. 2003, p. 8074).

3.4.1 Vulnerability and resilience

Vulnerability is a concept that has been addressed within different disci-
plines, although often implicitly. It has been made more explicit in recent
years, and has moreover been reframed in the context of climate change ad-
aptation and sustainability science as these have emerged as separate fields
of research (Birkmann et al. 2013). From these holistic approaches, vulnera-
bility can be summarised as the product of exposure and coping and adapta-
tion capacity of a city, a group or a household (Satterthwaite et al., 2009: 20;
Turner, 2010). Considering the duration and unpredictability of change in
coastal cities, it is evident that vulnerability cannot be reduced by individual
short-term measures to build coping and adaptation capacities or to reduce
exposure. Instead, an iterative course of action is required. This is implied in
the concept of resilience of social-ecological systems (SES): The concept de-
rived from systems theory and ecology and developed in sustainability sci-
ence anticipates an (urban) development that constantly adapts to the car-
rying capacity of the SES (Turner et al., 2010). The carrying capacity is defined
by the stability of the respective system (Pelling, 2011: 42). Here stability is
not referring to the maintenance or reproduction of a constant status, but
rather means the natural change of the basic state (Ernstson et al., 2010;
Pelling, 2011).
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3.4.2 Adaptation

According to (eco)systems theory, the complex relations of ecological pro-
cesses (e.g. natural flood retention) and social processes (e.g. managed ur-
banisation) create a ‘social-ecological system’ where the mutual influences
of social and ecological processes are best understood and managed in an
‘adaptive comanagement process’ in order to deal with the complexity of
cross-scale dynamics and integrated system feedbacks in social-ecological
linkages (Folke 2006; Olsson et al. 2004, p. 87). The adaptation literature has
evolved particularly in climate change research where it entails adaptation
to a variety of climatic disturbances and changes (Birkmann 2011). Pelling
(2011) adds two further dimensions to the concept of adaptation from a ho-
listic approach: while adaptation towards resilience aims at the maintenance
of functions within a changing environment, adaptation towards transition
aims at a comprehensive change of formal planning and governance struc-
tures to reduce injustices. Even more comprehensive is adaptation towards
transformation that results in a fundamental rearrangement of development
mechanisms and structures (ibid.: 50-51).

3.4.3 Adaptive capacity

Adaptive capacity refers to the ability of a system to adjust practices and
modify processes in response to experienced or expected change in socio-
economic and ecological conditions in order to maintain key system func-
tions (Brooks et al. 2005; Folke 2006; Pahl-wostl 2009; Pahl-wostl et al. 2010).
This ability is the outcome of the combined (material and immaterial) re-
sources or capital available for implementation of adaptive action (Adger,
Vincent 2005; Pelling 2011). Adaptive action “drives scope for action, which
in turn can foster or hinder future capacity to act” (Pelling 2011, p. 21), and
can have unintended consequences for the distribution of adaptive capacity
at different scales (ibid.). Understanding patterns and processes in the distri-
bution of adaptive capacity is key in the analysis of riskscapes. This presents
a particular challenge in management of multi-level governance regimes
such as watersheds (Pahl-wostl et al. 2010). The holder of adaptive capacity
(i.e. the system) can be any socio-spatial entity from an individual to a global
governance regime (Adger, Vincent 2005). Adaptive capacity is influenced by
numerous underlying social factors such as social relationships, social capital
(Pelling, High 2005), processes of social learning (Pahl-wostl 2009; Pahl-wostl
et al. 2010), the system’s complexity and diversity (Pahl-wostl 2009), its
structural design ( (Pahl-wostl et al. 2010) and resilience (Folke 2006), insti-
tutions, availability of information (Pelling 2011), governance, civil and polit-
ical rights, and literacy (Brooks et al. 2005), amongst others.
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Table 1: Influential scholars, typical research questions and key concepts on risk, vulnera-

bility and adaptation used in different research fields. Own compilation based on data
from (Wisner, Luce 1993; Cardona 2004; Bull-Kamanga 2003)

Natural sciences

Hazard research

Influential scholars: Frank Press

Research questions: What are the natural/ environmental triggers
that create hazards?

Key concepts: Rational behaviour; risk as a complex concept,
combining objectivist and constructivist views, vulnerability as an
outcome of exposure, fragility and lack of resilience

Applied sciences

Climate Change /
Adaptation re-
search

Urban research

Disaster studies

Influential scholars: Mark Pelling, Neil Adger

Research questions: How do people adapt to climate change?
Key concepts: vulnerability, coping, adaptation, adaptive capacity
Influential scholars: Christine Wamsler, Cassidy Johnson, Patricia
Romero-Lankao

Research questions: How can disaster risk reduction be main-
streamed into urban planning?

Key concepts: Focus on everyday-hazards and resilience
Influential scholars: Susan Cutter

Research questions: What are human responses to hazards? fo-
cus on reducing vulnerability

Key concepts: vulnerability, risk

Social Sciences

Development stud-
ies

Risk research

Vulnerability re-
search

Influential scholars: Robert Chambers, Piers Blaikie, Harold
Brookfield

Key concepts: Climate change, adaptation, mitigation, govern-
ance, livelihoods

Influential scholars: Ben Wisner, Terry Cannon, Piers Blaikie, lan
Davis

Research questions: Who is marginal in society? When? In what
kind of situations?

Key concepts: Vulnerability (defined as the product of susceptibility
and coping), marginalization, realist vs deconstructive approaches,
Pressure and Release model (PAR), livelihoods, coping

Influential scholars: Jérn Birkmann

Research questions: What are the drivers of vulnerability?

Key concepts: resilience, marginality, susceptibility, adaptability,
fragility, and risk

Holistic approaches

Global change re-
search / sustaina-
bility science

Influential scholars: B.L. Turner, Claudia Pahl Wostl

Research questions: Who and what are vulnerable to the multiple
environmental and human changes underway, and where? How
are these changes and their consequences attenuated or amplified
by different human and environmental conditions? What can be
done to reduce vulnerability to change? How may more resilient
and adaptive communities and societies be built?

Key concepts: Vulnerability (defined as the product of exposure,
sensitivity, resilience), coupled human-environment systems, resili-
ence, governance, risk as a complex concept, combining objectiv-
ist and constructivist views, vulnerability as an outcome of expo-
sure, fragility and lack of resilience

4 Applying the concepts — trends and debates

While disciplinary divides within vulnerability research are beginning to be
bridged, a further gap remains in practices of environmental management
and development planning. Vulnerability is “recognised by scientists as a key
factor of risk; but not yet acknowledged by urban planners and decisionmak-
ers” (Miuller 2012, p. 193). Next to ignorance, there are further underlying
reasons that hamper vulnerability reduction in practice are for instance that
decision-makers may also have a stake in reproducing conditions of vulnera-
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bility in order to maintain power constellations (Pelling, Dill 2010). Tradi-
tional, indicator-based, vulnerability assessments tend towards an over-sim-
plification of the multi-dimensional complexity of vulnerability (Barroca et al.
2006). Within different research communities (namely disaster risk research
and sustainability science), it is increasingly being acknowledged that taking
into account the myriad aspects of vulnerability, addressing the multiple di-
mensions of it and conceiving vulnerability as a process rather than a state
appears most appropriate (Birkmann 2007; Turner et al. 2003).

Patterns of risk and hazards are produced in social and bio-physical (material)
processes, including interactions between the two (Cutter et al. 2000). These
urban processes are “infused with relations of power” that create inequali-
ties within these patterns of risk and hazard (Cook, Swyngedouw 2012,
p. 1967). Yet risk and vulnerability research in the natural and applied sci-
ences have traditionally focused on understanding the patterns, and have
largely overseen the role of practices in their creation (Cutter and Solecki
1996). So have hydrologists, who traditionally assess flood risks by measuring
discharge and flow. In combination with meteorological data, these variables
were long perceived as sufficient to design structural measures in order to
prevent flooding.

A pattern of urban flood risk that is commonly described in traditional flood
risk assessments has a spatial dimension in terms of the areas of low eleva-
tion and nearby rivers or seashores are most at risk, as well as a temporal
dimension describing the frequency at which extreme floods occur (cf Flem-
ing and Frost 2002). Structural measures are designed to prevent a flood ex-
treme that has a probability of occurring once in 100 years (Rickard 2002).

Engineered solutions however often didn’t anticipate the vast climatic and
land use changes that have contributed to an accelerated pace at which ex-
treme floods now affect urban dwellers (Fleming and Frost 2002)2. Rather
than those responsible for flood anticipation and prevention, the ‘disaster
people’, i.e. international humanitarian aid organisations such as the Red
Cross, national authorities in charge of disaster relief, and often the army are
in charge when extreme events that hadn’t been adequately prepared for,
occur (Wamsler 2006). Large sums of money are generally made available in
this stage. Several weeks later, emergency relief organisations withdraw
their support, and local and regional governments are left to manage long-
term impacts, rebuild and strengthen structures to prevent future flooding.
The mismatch in resource allocation is thus linked to the disintegrated work
of urban planners, development and disaster professionals, operating at dif-
ferent spatial and temporal scales (Wamsler 2006) reinforcing the uneven
distribution of risks. Adaptation to climate change adds as another separate

2 Whether the frequency of extreme floods has increased over the past century is
disputed, but without doubt the number of people affected by floods has increased...

10
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field of practice and research as the institutional division into UNFCCC and
UNISDR in the UN system illustrates.

As socio-economic and urban development shape adaptive capacity, vulner-
ability and resilience, and vice versa, there is thus a strong link between ur-
ban studies, disaster risk studies, climate change studies, development stud-
ies, and the respective communities of professional practice. Mainstreaming
of adaptation and disaster risk reduction into development planning is
pushed for by international organisations but difficult to put in practice
(Wamsler 2006). To be more specific, a major challenge in translating urban
adaptation and resilience into practice is the ‘spatial and temporal incon-
sistency’ in both planned and unplanned development. What appears most
beneficial in one place at a given time such as housing development along a
river can trigger risks elsewhere, such as water shortage or pollution down-
stream (Greiving 2006). A second challenge is the lack of contextualisation of
adaptation measures in practice, as Johnson (2012) points out: adaptation
measures in the built environment are informed by either the location ap-
proach, i.e. land use planning where hazard-prone areas are designated as
un-suited for construction, or by the design approach, i.e. building codes to
ensure that risks are reduced and not enhanced by constructions in hazard-
prone areas. Although the former approach has limited effects in rapidly
growing cities where informal settlements are spread across hazard-prone
areas, it is widely adopted, also in cities with large informal growth. In infor-
mal settlements, the design approach allows for incremental improvements
and is considered most fruitful when it supports ongoing coping strategies
(Johnson 2012). Similarly Bricefio 2015) emphasises the lack of contextuali-
sation of current disaster risk reduction strategies.

The need to integrate the above mentioned strands of research and practice
has been increasingly stressed in research and governance frames, and yet
concrete framings of how to integrate disaster risk reduction (DRR), urban
settlement planning and development are lacking (Wamsler 2009). There is
moreover a notable mismatch in scales of knowledge and concepts applied
(ibid.). The complex interaction of factors that contribute to (coastal) urban
vulnerability demands for action at multiple levels to prevent disasters (Dod-
man, Mitlin 2011; Pelling 2010). Yet incompatible working priorities, con-
cepts and tools as well as competition for funds among practitioners in dis-
aster risk management, development and urban planning that result from a
historic and bureaucratic divide between these disciplines further hinder
their integration (Johnson 2012; Wamsler 2006). The disintegration of these
areas of practice even contributes to enhancing the vulnerability and expo-
sure of the urban poor to hazards (Wamsler 2006, 2009). In addition, tradi-
tional concepts are challenged by unprecedented processes of global change,
importantly climate change, and the informal form of urban growth in cities
of the global South.

Regardless of an increasing alert of risk, vulnerability and adaptation scholars
to the need to integrate these fields of research as well as sustainable devel-
opment, future UN agendas on these topical issues are discussed at three
different conferences in 2015. At the Third World Conference on Disaster
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Risk Reduction in Sendai (March 2015) voluntary agreements were sought to
overcome current challenges — including the disintegration of disaster risk
reduction in all policy fields, lack of awareness on disaster risk, and limited
attention to social vulnerabilities (Bricefio 2015). In anticipation of the up-
coming conferences on Financing for Development (July 2015 in Addis
Abeba), the Sustainable Development Summit (September 2015 in New York)
and the Framework Convention on Climate Change (UNFCCC; December
2015 in Paris) the negotiations were highly politicised and its unambitious
outcomes caused frustration among participants (Ben Wisner 2015; IISD
2015). The separation of discussions in these separate conferences has been
criticised by Kelman et al (2015) as a lost opportunity to join efforts in pursu-
ing a common goal, which is currently inhibited by tribalism and vested in-
terests. The authors’ conceptualisation of adaptation to climate change sit-
ting within disaster risk reduction which itself forms part of sustainable de-
velopment would, they argue, overcome these hindrances. Along the same
lines it can be argued that the UN Habitat Ill conference taking place in 2016
with the objective of launching a new urban agenda is duplicating efforts to-
wards objectives that are closely linked to those of the 2015 conferences,
and creating another ‘tribe’ competing for international funds.

5 Towards an integrative analytical framework

5.1 Current challenges in analysing water-related risk and adaptation in
African cities

Research on African cities illustrates the need for a shift towards a more in-
tegrated framing of urban risk and adaptation that is grounded on contextual
understanding rather than funding mechanisms.

Environmental catastrophes such as East African droughts have long shaped
the (Western) view of disaster risk in Africa within the concepts of risk, expo-
sure and vulnerability as described above under natural and applied sciences’
approaches. These views have led to a number of misconceptions about risk
in Africa, namely that disaster risk in Africa a) is caused by natural hazards,
b) mostly affects rural areas, and c) requires international intervention (Hol-
loway 2012) quoting Wisner and Pelling). However, more recent research on
risk in urban Africa shows the complexity of risks urban dwellers are facing,
from both natural and socio-economic hazards, and on a wide continuum
from every day small onset disasters to rare extreme events (Benouar et al.
2012; Dodman et al. 2015; Holloway 2012). In the summary of a collection of
contributions on disaster risk in urban Africa, Benouar et al (2012) conclude
with a long list of urban environmental hazards which influence one another:
“The case studies demonstrate that daily life in urban Africa is rife with dan-
gers: inadequate sanitation, shack fire, violence and crime, traffic accidents
and industrial pollution. Episodically there may also be building collapses,
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large explosions, epidemics, floods or storms. However, national policy-mak-
ers, researchers and city managers still tend to look at risk from the point of
view of their specialities and give special attention to more conspicuous risk”
(Benouar et al. 2012, pp. 200-201).

The same body of literature emphasises the key role of local governments in
addressing urban risk which are at the same time often understaffed, un-
derequipped and underpaid in African cities. Conventional views on disaster
risk in Africa moreover underemphasise the differential vulnerability of ur-
ban dwellers in Africa of which roughly 80% live in informal or slum settle-
ments (Dodman et al. 2015). These differential vulnerabilities are inter-
twined with the global context of African cities. For instance Nigerian and
overseas investment in housing development in Accra, Ghana, is pushing
land and housing prices to levels that are out of reach for local residents who
are as a result forced to live in hazardous conditions (cf BBC article February
2015; Appeaning Addo 2015). These circumstances lead to conditions where
affected residents are able to cope, but not to adapt to water-related risks
or build up resilience (Action Aid 2006).

The rural bias in development and disaster research (on Africa) and the hap-
hazard development of cities in recent decades has stood in the way of the
development of an African urban theory. Western urban development mod-
els hardly apply, but alternative models that might contribute to a better un-
derstanding of differential vulnerabilities and adaptive capacities are rare. An
exception is the research conducted at the African Centre for Cities chaired
by Edgar Pieterse (University of Cape Town 2015).

In summary, the challenges in studying risk and adaptation are that while
concepts have been developed independently in different research areas,
they cannot be separated from issues of socio-economic (urban) develop-
ment in practice. An overarching conceptual frame is lacking that is applica-
ble both in theory and in practice, and which could (and should) inform an
institutional redesign across all scales. Research/ experience from African cit-
ies demonstrates the urgent need for a framing that allows to conduct con-
text-specific assessments of risk, vulnerability and adaptive capacity, a prem-
ise for the development of appropriate strategies. Next to paying attention
to differential vulnerabilities according to socioeconomic differences / ine-
qualities, it becomes evident from research on African cities that risks cannot
be looked at in isolation. Hence in the study of water in an African city it is
imperative to understand the distribution of environmental hazards such as
earthquakes and storms, technological risks such as fires, as well as socioec-
onomic and health risks to understand when and where a flood becomes a
hazard, and shortage of clean water becomes an issue of water insecurity.

The following discussion of a floodriskscape is an attempt to conceptualise
risk and adaptation in a holistic manner that is suited to studying water in an
African city.
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5.2  Analysing power in riskscapes

The notion of ‘landscape’ allows conceptualising the material as well as the
social, cultural and cognitive processes that create visible as well as invisible
patterns of form and function in a spatial unit (Cosgrove 1990; Terkenli
2001), De Groot 2006, Tschakert et al. 2013). Derived from the concept of
landscape, ‘Riskscape’ or ‘Hazardscape’ are concepts that encompass both
the processes that produce risks / hazards, and their spatial distribution.
Mustafa (2005, p. 22) defines hazardscapes as "simultaneously, an analytical
way of seeing, which asserts power, and a social space where the gaze of
power is contested and struggled against to produce the lived reality of haz-
ardous places" (Mustafa 2005, p. 22). The term ‘hazardscape’ is sometimes
used interchangeably with ‘riskscape’ (cf Cutter et al. 2000). However, as
Khan and Crozier point out, they are distinct from one another as "haz-
ardscape depicts the current situation of hazards at a place, [whereas]
riskscape illustrates the potential damage" (Khan, Crozier 2009; Morello-
Frosch, Shenassa 2006). This distinction becomes clear when contrasting the
definitions of ‘hazard’ and ‘risk’, as discussed above. Hence while haz-
ardscape focuses on the processes that lead to (uneven) patterns of exposure
to disasters (i.e. hazard probability x exposure), riskscape is more concerned
with the combined generation of vulnerability and hazard exposure in the
“interplay of community and individual [socioeconomic] stressors or buffers”
(Morello-Frosch, Shenassa 2006, p. 1151). Dynamics of gender, politics, reli-
gion, socioeconomics, etc. tend to create riskscapes in which disadvantaged
groups are both most exposed and most vulnerable to environmental haz-
ards (Mair et al. 2011).

Time, Space, and Power are all key dimensions in the analysis of riskscapes
(Khan, Crozier 2009; Mair et al. 2011; Morello-Frosch, Shenassa 2006). Cutter
et al. (2000) stress the role of socioeconomic and biophysical vulnerability in
the assessment of riskscapes, which they identify by spatially intersecting in-
dicators of vulnerability and exposure. The outcome of this method is a map
that shows an important dimension of riskscape (the spatial dimension), but
is less apt to identify temporal processes and the influence of power (Pelling,
pers. comm.). Following Miiller-Mahn and Everts’ definition of riskcapes as
“practised and constituted in practice” (2013: 26) which are “interwoven and
need to be analysed in relation rather than in isolation” (ibid.: 27-28), an ap-
propriate analytical frame moreover needs to take into account the role of
agency, and spatial dynamics. The authors’ approach of defining and analys-
ing riskscapes by agent-based notions of risk and practices is much more flex-
ible in terms of time and scale, but does not address issues of power. The
literature review above has hinted to the role of power relations in risk cre-
ation through international conventions, bodies and funding, through na-
tional and local governments, and through academic framings. We therefore
argue that the riskscape concept needs even further enhancement to fully
embrace power relations. Social capital, understood as relations of trust, rec-
iprocity and exchange (Adger 2003) and critical institutionalism, looking into
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the role of politics in institution-building (Hall et al. 2013), are lenses we pro-
pose to add to get an improved understanding on how patterns of risk and
adaptation to water-related risk are created.

6 References

Abdallah Imam, Haruna; Tamimu, Hardy (2015): 'Life beyond the Walls of
my Hometown': Social Safety Networks as a Coping Strategy for Northern
Migrants in Accra. In Asian Journal of Social sciences and Management
Studies 2 (1), pp. 25-43.

Aboagye, Da Costa (2012): Living with Familiar Hazards: Flood Experiences
and Human Vulnerability in Accra, Ghana. In Articulo - Journal of Urban
Research Briefings (2012). Available online at
http://articulo.revues.org/2110 ; DOI :

Action Aid (2006): Climate change, urban flooding and the rights of the
urban poor in Africa. Key findings from six African cities. Action Aid. London.
Available online at
http://www.actionaid.org/sites/files/actionaid/climate_change_urban_floo
ding_and_the_rights_of _the_urban_poor_in_africa.pdf, checked on
2/24/2015.

Adank, M.; Darteh, B.; Moriarty, P.; Osei-tutu, H.; van Rooijen, D.; Assan, D.
(2011): Towards integrated urban water management in the Greater Accra
Metropolitan Area. Current status and strategic directions for the future.
Accra, Ghana: SWITCH/RCN Ghana. Available online at
http://switchurbanwater.lboro.ac.uk/outputs.

Addo, I. A. (2015): Assessing residential satisfaction among low income
households in multi-habited dwellings in selected low income communities
in Accra. In Urban Studies. DOI: 10.1177/0042098015571055.

Adelekan, I. O.; Johnson, C.; Manda, M.; Matyas, D.; Mberu, B. U.; Parnell, S.
et al. (2015): Disaster risk and its reduction: an agenda for urban Africa. In
IDPR 37 (1), pp. 33-43, checked on 3/4/2015.

Adger, W. N. (2003): Social Capital, Collective Action, and Adaptation to
Climate Change. In Economic Geography 79 (4), pp. 387-404, checked on
3/23/2015.

Adger, W. Neil; Hughes, Terry P.; Folke, Carl; Carpenter, Stephen R,;
Rockstrém, Johan (2005): Social-ecological resilience to coastal disasters. In
Science (New York, N.Y.) 309 (5737), pp. 1036—1039. DOI:
10.1126/science.1112122.

Adger, W. Neil; Vincent, Katharine (2005): Uncertainty in adaptive capacity.
In Comptes Rendus Geoscience 337 (4), pp. 399-410. DOI:
10.1016/j.crte.2004.11.004.

15



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

University of Cape Town (2015): African Centre for Cities. About. Cape
Town. Available online at http://www.africancentreforcities.net/about/,
checked on 3/18/2015.

Agard; J.; E.L.F. Schipper; J. Birkmann; M. Campos; C. Dubeux et al. (2014):
Annex Il - Glossary. In Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D.
Mastrandrea et al. (Eds.): IPCC 2014: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge, New York:
Cambridge University Press, pp. 1757-1776, checked on 2/28/2015.

Appeaning Addo, K.; Adeyemi, M. (2013a): Assessing the impact of sea-level
rise on a vulnerable coastal community in Accra, Ghana. In Jamba: Journal
of Disaster Risk Studies 5 (1), pp. 1-8.

Appeaning Addo, Kwasi (2013): Assessing coastal vulnerability index to
climate change: the case of Accra-Ghana. Proceedings 12th International
Coastal Symposium (Plymouth, England). In Journal of Coastal Research
Special Issue (65), pp. 1892—-1897.

Appeaning Addo, Kwasi; Adeyemi, Michael (2013b): Assessing the impact of
sea-level rise on a vulnerable coastal community in Accra, Ghana. In Jamba:
Journal of Disaster Risk Studies 5 (1). DOI: 10.4102/jamba.v5i1.60.

Barroca, B.; Bernardara, P.; Mouchel, J. M.; Hubert, G. (2006): Indicators for
identification of urban flooding vulnerability. In Natural Hazards and Earth
System Science 6 (4), pp. 553—-561. DOI: 10.5194/nhess-6-553-2006.

Ben Wisner (2015): Lies, damned lies, and statistics. GNDR. Available online
at http://www.gndr.org/news/events/wcdrr2015/item/1370-lies-damned-
lies-and-statistics.html, updated on 3/18/2015.

Benouar, Djillali; Diagne, Khady; Kiunsi, Robert; Songsore, Jacob; Pelling,
Mark; Pharoah, Robyn et al. (2012): Towards a Safer Urban Future:
Conclusions and Recommendations. In Mark Pelling, Ben Wisner (Eds.):
Disaster risk reduction: Cases from urban Africa: Routledge, checked on
12/15/2014.

Bhattacharya, N.; Lamond, J. (2011): A review of urban flood risk situation
in African growing economies. In : Urban flood risk management
approaches to enhance resilience of communities. Urban flood risk
management approaches to enhance resilience of communities,. Graz,
Austria, 21.-23. September 2011. Graz, Austria: UFRIM, checked on
12/11/2014.

Birkmann, J. (2007): Risk and vulnerability indicators at different
scales:Applicability, usefulness and policy implications. In Environmental
Hazards 7 (1), pp. 20-31. DOI: 10.1016/j.envhaz.2007.04.002.

Birkmann, Joern; Cutter, Susan L.; Rothman, Dale S.; Welle, Torsten;
Garschagen, Matthias; van Ruijven, Bas et al. (2013): Scenarios for
vulnerability: opportunities and constraints in the context of climate change
and disaster risk. In Climatic Change. DOI: 10.1007/s10584-013-0913-2.

16



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Birkmann, Jorn (2011): First- and second-order adaptation to natural
hazards and extreme events in the context of climate change. In Natural
Hazards 58 (2), pp. 811-840. DOI: 10.1007/s11069-011-9806-8.

Birkmann, Jorn; Teichman, Korinna von (2010): Integrating disaster risk
reduction and climate change adaptation: key challenges—scales,
knowledge, and norms. In Sustainability Science 5 (2), pp. 171-184. DOI:
10.1007/s11625-010-0108-y.

Boruff, Bryan J.; Emrich, Christopher; Cutter, Susan L. (2005): Erosion
Hazard Vulnerability of US Coastal Counties. In Journal of Coastal Research
215, pp. 932-942. DOI: 10.2112/04-0172.1.

Brauch, Hans Giinter; Oswald Spring, Ursula; Mesjasz, Czeslaw; Grin, John;
Kameri-Mbote, Patricia; Chourou, Béchir et al. (Eds.) (2011): Coping with
Global Environmental Change, Disasters and Security. Berlin, Heidelberg:
Springer Berlin Heidelberg (Hexagon Series on Human and Environmental
Security and Peace).

Bricefio, Salvano (2015): Looking Back and Beyond Sendai: 25 Years of
International Policy Experience on Disaster Risk Reduction. In Int J Disaster
Risk Sci. DOI: 10.1007/s13753-015-0040-y.

Brooks, Nick; Neil Adger, W.; Mick Kelly, P. (2005): The determinants of
vulnerability and adaptive capacity at the national level and the
implications for adaptation. In Global Environmental Change 15 (2),

pp. 151-163. DOI: 10.1016/j.gloenvcha.2004.12.006.

Budds, Jessica; Hinojosa, Leonith (2012): Restructuring and Rescaling Water
Governance in Mining Contexts: The Co-Production of Waterscapes in Peru.
In Water Alternatives 5 (1), pp. 119-137, checked on 12/17/2014.

Bull-Kamanga, L. (2003): From everyday hazards to disasters: the
accumulation of risk in urban areas. In Environment and Urbanization 15
(1), pp. 193-204. DOI: 10.1177/095624780301500109.

Blndnis Entwicklung Hilft (2014): WorldRiskReport 2014. With assistance of
United Nations University. Biindnis Entwicklung Hilft (4). Available online at
www.WorldRiskReport.org, checked on 3/18/2015.

Cardona, Omar D. (2004): The Need for Rethinking the Concepts of
Vulnerability and Risk from a Holistic Perspective: A Necessary Review and
Criticism for Effective Risk Management. In Greg Bankoff, Georg Frerks,
Dorothea Hilhorst (Eds.): Mapping Vulnerability. Disasters, development &
People. London: Earthscan, pp. 37-51.

Chapagain, A. K.; Tickner, D. (2012): Water Footprint: Help or Hindrance? In
Water Alternatives 5 (3), pp. 563—581, checked on 3/18/2015.

Cook, I. R.; Swyngedouw, E. (2012): Cities, Social Cohesion and the
Environment: Towards a Future Research Agenda. In Urban Studies 49 (9),
pp. 1959-1979. DOI: 10.1177/0042098012444887.

17



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Cosgrove, Denis (1990): Landscape studies in geography and cognate fields
of the humanities and social sciences. In Landscape Research 15 (3), pp. 1-
6. DOI: 10.1080/01426399008706316.

Cutter, Susan L. (1996): Vulnerability to environmental hazards. In Progress
in Human Geography 20 (4), p. 529, checked on 12/15/2014.

Cutter, Susan L.; Mitchell, Jerry T.; Scott, Michael S. (2000): Revealing the
vulnerability of people and places. A case study of Georgetown county,
South Carolina. In Annals of the Association of American Geographers. -
Malden. - 90 (4).

Dodman, David; Mitlin, Diana (2011): Challenges for community-based
adaptation: discovering the potential for transformation. In Journal of
International Development 25 (5), pp. 640—659. DOI: 10.1002/jid.1772.

Dodman, David; Soltesova, Katarina; Satterthwaite, David; Tacoli, Cecilia
(2015): Understanding the Assessment and Reduction of Vulnerability to
Climate Change in African Cities: A Focus on Low-Income and Informal
Settlements. With assistance of Chris Jack. Agence Francaise de
Dévellopement (série grise). Available online at
http://librairie.afd.fr/en/understanding-the-assessment-and-reduction-of-
vulnerability-to-climate-change-in-african-cities-a-focus-on-low-income-
and-informal-settlements/, checked on 2/25/2015.

Douglas, lan; Alam, Kurshid; Maghenda, MaryAnne; McDonnell, Yasmin;
McLean, Louise; Campbell, Jack (2008): Unjust waters: climate change,
flooding and the urban poor in Africa. In Environment and Urbanization 20
(1), pp. 187-205. DOI: 10.1177/0956247808089156.

Few, Roger (2003): Flooding, vulnerability and coping strategies: local
responses to a global threat. In Progress in Development Studies 3 (1),
pp. 43-58. DOI: 10.1191/1464993403ps049ra.

Field; C.B.; V.R. Barros; K.J. Mach; M.D. Mastrandrea; M. van Aalst et al.
(2014): Technical Summary. In Field, C.B., V.R. Barros, D.J. Dokken, K.J.
Mach, M.D. Mastrandrea et al. (Eds.): IPCC 2014: Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge, New York:
Cambridge University Press, pp. 35-94, checked on 3/18/2015.

Folke, Carl (2006): Resilience: The emergence of a perspective for social—
ecological systems analyses. In Global Environmental Change 16 (3),
pp. 253-267. DOI: 10.1016/j.gloenvcha.2006.04.002.

Greiving, Stefan (2006): Multi-risk assessment of Europe’s regions. In Jorn
Birkmann (Ed.): Measuring vulnerability to natural hazards. Towards
disaster resilient societies. New York: United Nations University, pp. 210—
226.

Hall, Kurt; Cleaver, Frances; Franks, Tom; Maganga, Faustin (2013): Critical
institutionalism: a synthesis and exploration of key themes. In Environment,
Politics and Development Working Paper Series (63).

18



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Hoekstra, Arjen Y.; Mekonnen, Mesfin M.; Chapagain, Ashok K.; Mathews,
Ruth E.; Richter, Brian D.; Afiel, Juan A. (2012): Global Monthly Water
Scarcity: Blue Water Footprints versus Blue Water Availability. In PloS one 7
(2), pp. €32688. DOI: 10.1371/journal.pone.0032688.

Holloway, Alisa (2012): Disaster Risk in Africa: dynamic discourse or
dysfunctional dialogue? In Lena Bloemertz, Martin Doevenspeck, Elisio
Macamo, Detlef Miiller-Mahn (Eds.): Risk and Africa. Multi-Disciplinary
Empirical Approaches. Minster: LIT Verlag (Beitrdge zur Africa-Forschung),
pp. 2—-23.

1ISD (2015): SUMMARY OF THE THIRD WORLD CONFERENCE ON DISASTER
RISK REDUCTION: 14-18 MARCH 2015. In Earth Negotiations Bulletin 26
(15). Available online at http://www.iisd.ca/isdr/wcdr3/, checked on
3/23/2015.

Johnson, Cassidy (2012): Urban and regional planning and disaster. In Ben
Wisner, Jean C. Gaillard, llan Kelman (Eds.): Handbook of hazards and
disaster risk reduction: Routledge.

Kaika, Maria (2005): City of flows: Modernity, nature, and the city. Oxon,
New York: Routledge.

Khan, S.; Crozier, M. J. (Eds.) (2009): 'Hazardscape': A Holistic Approach to
Assess Tipping Points in Humanitarian Crises. Annual Summer Academy on
Social Vulnerability: "Tipping Points in Humanitaian Crises". Munich,
Germany, 26.07.-01.08.2009, checked on 11/24/2014.

Kruse, Sylvia (2010): Vorsorgendes Hochwassermanagement im Wandel.
Ein sozial-0kologisches Raumkonzept fiir den Umgang mit Hochwasser.
Wiesbaden: VS Verlag fiir Sozialwissenschaften, checked on 3/18/2015.

Mair, Christine a.; Cutchin, Malcolm P.; Kristen Peek, M. (2011): Allostatic
load in an environmental riskscape: The role of stressors and gender. In
Health & place 17 (4), pp. 978-987. DOI:
10.1016/j.healthplace.2011.03.009.

McGranahan, G.; Balk, D.; Anderson, B. (2007): The rising tide: assessing the
risks of climate change and human settlements in low elevation coastal
zones. In Environment and Urbanization 19 (1), pp. 17-37. DOI:
10.1177/0956247807076960.

Meltzer, Evelyne (1998): International Review of Integrated Coastal Zone
Management. In Ocean Conservation Report Series, checked on 3/18/2015.

Moberg, F.; Simonsen, S. H.: What is resilience? An introduction to social-
ecological research. Edited by Stockholm Resilience Centre. Stockholm
Resilience Centre. Available online at www.stockholmresilience.su.se,
checked on 3/4/2015.

Morello-Frosch, Rachel; Shenassa, Edmond D. (2006): The Environmental
“Riskscape” and Social Inequality: Implications for Explaining Maternal and
Child Health Disparities. In Environmental health perspectives 114 (8),

pp. 1150-1153. DOI: 10.1289/ehp.8930.

19



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Miiller, Annemarie (2012): Areas at risk - concept and methods for urban
flood risk assessment. A case study of Santiago de Chile. Stuttgart: Steiner
(Megacities and global change, 3).

Miiller-Mahn, Detlef (2013): The spatial dimension of risk. How geography
shapes the emergence of riskscapes. London: Routledge (Earthscan risk in
society series).

Mustafa, Daanish (2005): The Production of an Urban Hazardscape in
Pakistan: Modernity, Vulnerability, and the Range of Choice. In Annals of
the Association of American Geographers 95 (3), pp. 566—-586. DOI:
10.1111/j.1467-8306.2005.00475 .X.

Niang; I.; O.C. Ruppel; M.A. Abdrabo; A. Essel; C. Lennard et al. (2014):
Africa. In Barros, V.R., C.B. Field, D.J. Dokken, M.D. Mastrandrea, K.J. Mach
et al. (Eds.): Climate Change 2014: Impacts, Adaptation, and Vulnerability.
Part B: Regional Aspects. Contribution of Working Group Il to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change.
Cambridge, New York: Cambridge University Press, pp. 1199-1265, checked
on 12/15/2014.

Olsson, Per; Folke, Carl; Berkes, Fikret (2004): Adaptive comanagement for
building resilience in social-ecological systems. In Environmental
management 34 (1), pp. 75-90. DOI: 10.1007/s00267-003-0101-7.

Oteng-Ababio, Martin (2013): Unscripted (in)justice: exposure to ecological
hazards in metropolitan Accra. In Environment and Planning A 45 (5),
pp. 1199-1218. DOI: 10.1068/a45256.

Pahl-wostl, Claudia (2009): A conceptual framework for analysing adaptive
capacity and multi-level learning processes in resource governance regimes.
In Global Environmental Change 19 (3), pp. 354-365. DOI:
10.1016/j.gloenvcha.2009.06.001.

Pahl-wostl, Claudia; Holtz, Georg; Kastens, Britta; Knieper, Christian (2010):
Analyzing complex water governance regimes: the Management and
Transition Framework. In Environmental Science & Policy 13 (7), pp. 571-
581. DOI: 10.1016/j.envsci.2010.08.006.

Patrick, Steward M. (2012): The coming global water crisis. What happens
when demand for the essential resource starts exceeding supply in many

parts of the world? In The Atlantic 2012, 05.2012 (05). Available online at

http://www.theatlantic.com/international/, checked on 3/18/2015.

Pelling, M.; Dill, K. (2010): Disaster politics: tipping points for change in the
adaptation of sociopolitical regimes. In Progress in Human Geography 34
(1), pp. 21-37. DOI: 10.1177/0309132509105004.

Pelling, Mark (2010): Adaptation to climate change. From resilience to
transformation. London, New York: Routledge. Available online at
http://site.ebrary.com/lib/alltitles/docDetail.action?doclD=10433320.

Pelling, Mark (2011): Adaptation to climate change. From resilience to
transformation. London, New York: Routledge.

20



g)) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Pelling, Mark; High, Chris (2005): Understanding adaptation: What can
social capital offer assessments of adaptive capacity? In Global
Environmental Change 15 (4), pp. 308-319. DOI:
10.1016/j.gloenvcha.2005.02.001.

Rain, David; Engstrom, Ryan; Ludlow, Christianna; Antos, Sarah (2011):
Accra, Ghana: A city vulnerable to flooding and drought-induced migration.
Case study prepared for Cities and Climate Change: Global Report on
Human Settlements 2011. UN Habitat. Available online at
http://www.unhabitat.org/grhs/2011, checked on 3/18/2015.

Rigby, Claire (2015): Sao Paulo - anatomy of a failing megacity: residents
struggle as water taps run dry. In The Guardian 2015, 2/25/2015. Available
online at http://www.theguardian.com/cities/2015/feb/25, checked on
3/18/2015.

Spooner, Samantha (2015): Cities without water: The frightening future of
Africa's urban areas. The imminent rise of water mafias and water wars. In
Mail & Guardian Africa 2015, 3/4/2015. Available online at
http://mgafrica.com/article/2015-03-04-cities-without-water-what-the-
future-holds-for-africas-urban-areas, checked on 3/18/2015.

Stetter, S.; Herschinger, E.; Teichler, T.; Albert, M. (2011): Conflicts about
water: Securitizations in a global context. In Cooperation and Conflict 46
(4), pp. 441-459. DOI: 10.1177/0010836711422462.

Stoler, Justin; Fink, Glinther; Weeks, John R.; Otoo, Richard Appiah;
Ampofo, Joseph A.; Hill, Allan G. (2012): When urban taps run dry: sachet
water consumption and health effects in low income neighborhoods of
Accra, Ghana. In Health & place 18 (2), pp. 250-262. DOI:
10.1016/j.healthplace.2011.09.020.

Terkenli, Theano S. (2001): Towards a theory of the landscape: the Aegean
landscape as a cultural image. In Landscape and Urban Planning 57 (3-4),
pp. 197-208. DOI: 10.1016/S0169-2046(01)00204-3.

The World Bank (Ed.) (2011): Climate Change, Disaster Risk, and the Urban
Poor. Cities Building resilience for a Changing World. The World Bank,
checked on 12/15/2014.

Turner, B. L.; Kasperson, R. E.; Matson, P. A.; McCarthy, J. J.; Corell, R. W.;
Christensen, L. et al. (2003): A framework for vulnerability analysis in

sustainability science. In Proceedings of the National Academy of Sciences
100 (14), pp. 8074-8079. DOI: 10.1073/pnas.1231335100.

Turner Il, B. L. (2010): Vulnerability and resilience: Coalescing or paralleling
approaches for sustainability science? In Global Environmental Change 20
(4), pp. 570-576. DOI: 10.1016/j.gloenvcha.2010.07.003.

UNISDR (2015): Sendai_Framework_for_Disaster_Risk_Reduction_2015-
2030.

21



Q) WATERPOWER WaterPower Working Paper - Risk and Adaptation

Vorosmarty, Charles J.; Douglas, Ellen M.; Green, Pamela; Revenga, Carmen
(2005): Geospatial Indicators of Emerging Water Stress: An Application to
Africa. In Ambio 34 (3), pp. 230-236, checked on 12/15/2014.

Wamsler, Christine (2006): Mainstreaming Risk Reduction in Urban Planning
and Housing: A Challenge for International Aid Organisations. In Disasters
30 (2), pp. 151-177. DOI: 10.1111/j.0361-3666.2006.00313 .x.

Wamsler, Christine (2009): Urban Risk Reduction and Adaptation. How to
Promote Resilient Communities and Adapt to Increasing Disasters and
Changing Climatic Conditions?: VDM Publishing.

Weichselgartner, Juergen (2002): Nach der Elbeflut 2002: Und danach?
Nachtrag zur transdisziplindaren Hochwasserforschung. In GAIA-Ecological
Perspectives for Science and Society 11 (4), pp. 310-311, checked on
3/18/2015.

Wisner, Ben; Luce, Henry R. (1993): Disaster vulnerability: Scale, power and
daily life. In Geolournal 30 (2), pp. 127-140, checked on 3/18/2015.

Xue, Xiongzhi; Hong, Huasheng; Charles, Anthony T. (2004): Cumulative
environmental impacts and integrated coastal management: the case of
Xiamen, China. In Journal of environmental management 71 (3), pp. 271-
283. DOI: 10.1016/j.jenvman.2004.03.006.Vulnerability

22



WaterPower is a laboratory for experimenting with novel ways of doing
research based on the integration of multiple disciplines, approaches, meth-
ods and non-academic knowledge through dialogue and collaboration.

We contribute to current debates on society-nature relations by mapping, an-
alyzing and understanding processes that unfold in the urban water sphere.

Our analyses critically study the interplay of socio-political and ecological pro-
cesses and how they configure place and scale.

WaterPower is funded by

SPONSORED BY THE

Governance and Sustainability Lab # | Fodorel Miistry

of Education
Faculty VI - Regional and Environmental Sciences Al Baseari
Prof. Dr. Antje Bruns

Trier University

www.uni-trier.de FONA
www.waterpower.science BMEF


https://www.uni-trier.de/index.php?id=2449
http://www.waterpower.science/

