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SUMMARY 
This report has looked at the concept of coping capacity in the context of urban flood resilience.  
Coping capacity represents the capacity and/or ability that communities have to prepare to, respond 
to or recover from a flood event (natural ƘŀȊŀǊŘύΦ  LǘΩǎ ŎƭŜŀǊ ǘƘŀǘ ŎƻǇƛƴƎ ŎŀǇŀŎƛǘȅ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ 
of urban flood resilience, and needs to be considered in the investigation into potential flood 
damage.  However, assessing the coping capacity of a community is not a simple task, and is 
complicated by social system dynamics and variables (e.g. social, cultural, economic, institutional, 
governance etc.). 

In order to enable coping capacity to be included in the flood damage estimates being carried out in 
the CORFU case studies, three primary variables representing the cornerstones to coping capacity 
were identified, from the literature these are: Awareness, Relationships and Livelihood.  Awareness is 
the collective social (or individual) cognisance that a community (or individual) has of the flood risk 
they are exposed to and the strategies for preparing or mitigating for potential flood events.  This 
awareness is based upon information sources in their contexts; these may be cultural, environment, 
historical, formal or informal and experiential.  Three secondary variables were identified for 
awareness: experience, education and environmental clues.  Relationships represent the key links and 
interactions that exist between individuals, communities and government agents that create avenues 
of co-operation and communication in the event of a flood event.  In many respects dynamics around 
this primary variable are described by the concept of social capital.  Three secondary variables were 
identified for the assessment of relationships in the case studies: kin & friendship networks, 
community networks, and formal networks.  Livelihood is seen as the means by which (or ability to) 
individuals or communities obtain the resources that sustain their daily existences in the event of a 
flood and/or disaster.  The three assessment secondary variables identified were: resources 
(livelihood assets), flexibility and health.  

With these primary and secondary variables an assessment framework was developed in order to 
assess or gain understanding around coping capacity in the different CORFU cities.  This framework 
was then termed the ARL Framework because of its three primary variables (Awareness, 
Relationships and Livelihood). The assessment part of this framework is qualitative and utilises key 
questions developed around important aspects of the various secondary variables, to assess the 
strength and efficiency of the secondary and primary variables.  A scoring scale was constructed 
around the five-point scale that Twigg (2009) developed to indicate the milestone levels towards the 
ŎǊŜŀǘƛƻƴ ƻŦ ŀ ΨŎǳƭǘǳǊŜ ƻŦ ǎŀŦŜǘȅΩΦ  ¢ƘŜ IȅƻƎƻ CǊŀƳŜǿƻǊƪ ŦƻǊ !Ŏǘƛƻƴ Ƙŀǎ Ǉǳǘ ŦƻǊǿŀǊŘ ǘƘŜ ΨŎǳƭǘǳǊŜ ƻŦ 
ǎŀŦŜǘȅΩ ƛŘŜŀƭ ŀǎ ŀ Ǝƻŀƭ ƛƴ ǊŜǎƛƭƛŜƴŎŜ ŜŦŦƻǊǘǎ ό¦bκL{5wΣ нллрύΦ  ! ǎŎƻǊŜ ǎŎŀƭŜ ǊŀƴƎƛƴƎ ŦǊƻƳ м-5 where 1 
represents a low level of capacity or ƭŜǾŜƭ м ƛƴ ¢ǿƛƎƎΩǎ όнллфύ ǎŎŀƭŜΣ ŀƴŘ р ǊŜǇǊŜǎŜƴǘƛƴƎ ŀ ƘƛƎƘ ƭŜǾŜƭ ƻŦ 
capacity or communities with strong aspects of safety culture towards flooding (i.e. Level 5). 

In order to test the framework, the case studies of Hamburg and Dhaka were selected for 
investigation.  Field trips varying in two months and three months durations respectively were taken 
to Hamburg (in late 2011) and Dhaka City (early 2012).  During these trips interviews and 
observations were made with vulnerable communities and in vulnerable areas.  In addition to the 
field trips desktop investigations were carried out to determine key literature and policy around the 
issue of flood risk perception and coping capacity in these case studies. 

Results show that neither case study achieved a score higher then 3 for any of their primary 
variables, which indicates that in both cities mitigation measures are required to strengthen the 
coping capacity vulnerable communities have to flooding.  In Hamburg (Wilhelmsburg) the two 
primary variables that scored 3 where awareness and livelihood; relationships scored a 2.  In terms of 
awareness, the lowest secondary variable was: experience (score of 3).  Other aspects of awareness 
that indicated areas where mitigation strategies need to be developed or strengthened are: lack of 
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direct experience; lack of school-based initiatives; and a high (and growing) lack of interest in the 
topic.  In terms of livelihood, the lowest secondary variables were: flexibility and resources (scored a 
3).  Other aspects of livelihood that indicated areas where mitigation strategies are needed were: 
accessibility to resources; the large proportion of immigrant and low-income communities; high 
reliance on State welfare therefore lack of diversity of income sources.  Relationships are an area of 
weakness in Wilhelmsburg, although it is not sure how the different communities would be able to 
come together to support each other during an event, their pre-event condition is characterised by 
numerous social, cultural and socio-economic barriers. These barriers act to limit the interaction, 
participation and co-operation that are happening between the different communities, and the local 
communities and formal networks. 

In Dhaka City (amongst the urban poor communities) the two primary variables that scored 3 where 
awareness and relationships; livelihood scored a 2.  Experience in Dhaka is not and issue, as it is in 
Hamburg, in fact this aspect scores a 5 in Dhaka where floods are annual events.  However, in Dhaka 
there is limited education on flood risk and mitigation strategies provided.  In terms of relationships, 
the vulnerable urban poor communities live in collectivist societies, so have considerable social 
capital to rely on during a flood.  Family and friendship networks live in close proximity and for the 
most part work together to ensure survival for the community.  However, relationships between local 
communities and formal networks are weak and for the most part involve NGOs and charity 
organisations as opposed to government authorities.  As would be expected urban poor communities 
are weakest in terms of livelihoods, their access and the availability of resources significantly impacts 
their ability to cope, however, because of their experience with flooding, many communities have 
developed some coping strategies, or livelihood strategies to help get them through the flood season.  
In the event of too frequent floods, or a large flood event with considerable depth or duration their 
ability to manage becomes impaired and their livelihood strategies cannot support them. 

Its concluded that neither city can be truly seen as more resilient then the other, although given the 
high experience levels in Dhaka, local communities have a much high understanding of what is 
involved and what can happen then in Hamburg.  However, in both cities there are clear areas that 
require mitigation action in order to enable local communities to cope with flooding and minimize 
damage.  The ARL Framework, requires additional testing and refinement, and will have to be 
adapted based on cultural contexts, but at the present it is believed it provides a useful tool, by which 
to assess coping capacity of urban communities vulnerable to flooding, and identify areas in which 
mitigation actions are required to improve local community (and city authorities) coping capacity 
with flooding. 
 

Related deliverables 

This deliverable requires inputs from:  

¶ Deliverable 3.6 ς assessment of protection motivation in case studies 

This deliverable provides inputs for:  

¶ Deliverable 4.5 ς Evaluation of coping capacity to assess community resilience  
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1 

1. INTRODUCTION 
The world is currently άǳǊōŀƴƛȊƛƴƎ ǊŀǇƛŘƭȅέΣ ǳƴƭƛƪŜ Ǉŀǎǘ ŘŜŎŀŘŜǎ ƳƻǊŜ ǘƘŜƴ ƘŀƭŦ ƻŦ ǘƘŜ Ǝƭƻōŀƭ 
population is now living in urban centres (International Federation of Red Cross & Red Crescent 
Societies, 2010, pp. 14). Cities are urban centres characterized by unique and diverse architectural 
structures, population concentrations, places of assembly, and interconnected infrastructure 
(Godschalk, 2003; Pelling, 2003).  They are products of long processes of development and the 
effects of cities are being felt daily on the lives of those who live in the remotest rural areas (Clark, 
1982). All of which makes cities highly desirable places to live and work; unfortunately the very 
things that create this desirability also make them areas highly vulnerable to natural [and 
technological] disasters (Godschalk, 2003; Pelling, 2003; IRFC, 2010).  It is this vulnerability that has 
made cities the foci of much national and international research in both developed and developing 
nations (UN-Habitat, 2004; UN-Habitat, 2008; International Federation of Red Cross & Red Crescent 
Societies, 2010; Grünewald et al., 2011; UN-Habitat, 2012). 
 
Natural hazards are an outcome of social processes and structures interacting with environmental 
extremes.  Such interactions may be observed to result in extreme costs and damages (Burton et al., 
1993).  The threat of damages to property, enterprise and human life is intensified in urban centres, 
where there is a high concentration of society, infrastructure and economy (Pelling, 2003; 
International Federation of Red Cross & Red Crescent Societies, 2010).  Investigations into how and 
why such damages occur, and what strategies and measures can be implemented to mitigate against 
them, have been with increasing measure the focus of research into urban disasters (Breitmeier, 
2009; SAARC, 2010; Grünewald et al., 2011; Adedeji, 2012).  These investigations have been 
intimately connected with the underǎǘŀƴŘƛƴƎǎ ƻŦ ΨǊƛǎƪΩ ŀƴŘ ƭƛǾƛƴƎ ǿƛǘƘ ǳƴŎŜǊǘŀƛƴǘȅ ό¢ǾŜǊǎƪȅ ϧ 
Kahneman, 1982; Douglas, 1985; Blaikie et al., 1994; Slovic, 2000; Slovic, 2010). 

1.1  Setting the stage: aim and process for looking at the social 
dimension of urban flood resilience  

The topic of resilience enhancement at any scale or social level is a complex and complicated one - 
not least because of the lack of established definition for resilience.  Twigg (2009) has written a 
ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ ŘƛǎŀǎǘŜǊ-ǊŜǎƛƭƛŜƴǘ ŎƻƳƳǳƴƛǘȅΩ, in which he suggests not to 
worry so much about finding one specific and encompassing definition, but instead to work with 
broad definitions and commonly excepted characteristics to unpack the topic of community 
resilience.  In following this approach he suggests that community resilience can be understood as 
the capacity to: 
 

¶ Anticipate, minimise and absorb potential stress or destructive forces through adaptation or 
resistance; 

¶ Manage or maintain certain basic functions and structures during disastrous events; 

¶ wŜŎƻǾŜǊ ƻǊ ΨōƻǳƴŎŜ ōŀŎƪΩ ŀŦǘŜǊ ŀƴ ŜǾŜƴǘΦ 
 
The conceptual understanding behind resilience may go beyond capacities and specific behaviour 
ŘŜǎƛƎƴŜŘ ǘƻ ǊŜŘǳŎŜ Ǌƛǎƪ ŦƻǊ ŘƛǎŀǎǘŜǊΣ ōǳǘ Ƴƻǎǘ ƻŦǘŜƴ ƛǘ ŀǇǇŜŀǊǎ ǘƘŀǘ ǳǎŀƎŜ ƻŦ ǘƘŜ ǘŜǊƳ ΨŎŀǇŀŎƛǘƛŜǎΩ ƻǊ 
ΨŎƻǇƛƴƎ ŎŀǇŀŎƛǘƛŜǎΩ ƛǎ ǎȅƴƻƴȅƳƻǳǎ ǿƛǘƘ ΨǊŜǎƛƭƛŜƴŎŜΩ ό¢ǿƛƎƎΣ нллфύΦ  Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘ ŀ ŦƻŎǳǎ ƻƴ ǊŜǎƛƭƛŜƴŎŜ 
Ŝƴǘŀƛƭǎ ǇƭŀŎƛƴƎ ƎǊŜŀǘŜǊ ŜƳǇƘŀǎƛǎ ƻƴ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎΩ ŎŀǇŀŎƛǘƛŜǎ ǘƻ ŀŎǘ ŦƻǊ ǘƘŜƳǎŜƭǾŜǎΣ ŀǎ 
opposed to their vulnerability to natural hazards and stresses, or even their needs in an emergency 
(Twigg, 2009).  
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Flood Exposure
- frequency
- water level

- flow velocity
- flood duration...

Flood Sensitivity
- population density
- economic values

- building 
structures...

Potential 
Damage

Administrative 
Adaptation

of Public Agencies

Private Adaptation
of Residents & Businesses 

at risk

Precautionary 
Adaptation
'before a flood'

Reactive 
Adaptation
'during a flood'

e.g. positioning 
of mobile walls

e.g. building 
levies

e.g. carrying 
furniture 
upstairs

e.g. buying 
protective barriers 
for the windows; 

structural changes 
to the home, or 
rearranging of 

furniture

Actual 
Damage

(Vulnerability)

This makes up the foundation of the aim behind the two deliverables for Work Package 3 (D3.6 & 
3.7) that looks at the social dimension of urban flood resilience - determining mechanisms for 
assessing and strengthening urban communities capacities to act for themselves.  The first of the 
two reports (D3.6, Birkholz, in preparation) investigates how a motivational attribute can be utilised 
in assessing the likelihood of communities and households privately preparing for a potential flood 
event.  The second report (the current one) is focused on the identification of variables that describe 
or provide insight into the coping capacity of urban communities to flooding in the CORFU case 
studies.  And developing a framework for how these variables can guide direction around mitigation 
focus and measures in order to enhance resilience characteristics within urban communities; by 
either influencing their motivation to prepare or supporting their survival and livelihood needs.  The 
focus and context of this report is the community (and/or household) scale of the social dimensions 
ƻŦ ŦƭƻƻŘƛƴƎ ƛƴ /hwC¦Ωǎ ŎŀǎŜ ǎǘǳŘȅ ŎƛǘƛŜǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ IŀƳōǳǊƎ ŀƴŘ 5ƘŀƪŀΦ 
 

1.2 Mitigation measures: influencing preparedness and supporting needs 
 
As this report is linked to Work Package 3, identification of measures that aim at resilience 
enhancement of vulnerable urban communities need to be linked with flood damage potential.  
IŜǊŜ DǊƻǘƘƳŀƴƴ ϧ wŜǳǎǎǿƛƎΩǎ όнллсύ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭ ƻŦ the determinants of potential and actual 
flood damage relative to adaptations adopted in the social system (Figure 1.1) is useful.  These 
authors identify four types of adaptions within social systems in the preparation of flood events: 
administrative and private adaptions, and reactive and precautionary ŀŘŀǇǘŀǘƛƻƴǎΦ  Ψ!ŘŀǇǘŀǘƛƻƴΩ 
describes the ability, capacity or action of the people affected to avoid some of the potential 
damage. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1 Influence of adaptation on potential and actual flood damage. 

(Source: Adapted from Grothmann & Reusswig, 2006) 

 
From Figure 1.1 it can be seen then that potential damage and actual damage (both tangible and 
intangible, direct and indirect) can differ in regard to the preparedness measures and adaptations 
that city authorities and residents implement or undertake before or during a flood event 
όDǊƻǘƘƳŀƴƴ ϧ wŜǳǎǎǿƛƎΣ нллсύΦ  .ŜƛƴƎ ΨǇǊŜǇŀǊŜŘΩ ƛǎ ǘƘŜǊŜŦƻǊŜΣ ǎŜŜƴ ǘƻ ƛƳǇŀŎǘ ƻƴ ŘŀƳŀƎŜ ǇƻǘŜƴǘƛŀƭΦ  
!ǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨŘŀƳŀƎŜΩ ŜƴŎŀǇǎǳƭŀǘŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ōƻǘƘ ǘangible and intangible impacts of 
floods, minimising it, within the context of a flood event (or over a series of flood events), also 
stands to improve the resilience of the social dimension.   
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Preparedness, is defined by the UN/ISDR (2008, pp. 3) as beinƎ άThe capacities and knowledge 
developed by governments, professional response organisations, communities and individuals to 
anticipate and respond effectively to the impact of likely, imminent or current hazard events or 
conditionsέΦ  ¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ ŜƴŎapsulates several key variables: firstly that preparedness is required 
amongst all social stakeholders, authorities and communities a like; secondly that it requires 
capacities and knowledge that the social stakeholders are intimate with, i.e. that has been adapted 
and/or made available relative to a specific context; thirdly that this knowledge and capacities 
enable stakeholders to both respond to a flood event, and provide means and support for recovery 
post the event; and lastly that there is an awareness of the danger and this awareness has lead to an 
assessment of risks that has resulted in positive actions being taken.  It is also accepted that 
preparedness measures taken by communities and individuals do have an affect on actual damage 
(Grothmann & ReǳǎǎǿƛƎΩǎΣ нллсύΦ  ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǇǊŜǇŀǊŜŘƴŜǎǎΩ ŀƴŘ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ƻŦ ΨǇǊƻǘŜŎǘƛƻƴ 
ƳƻǘƛǾŀǘƛƻƴΩ ƛǎ ŘŜǎŎǊƛōŜŘ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜƭƛǾŜǊŀōƭŜ оΦс ό.ƛǊƪƘƻƭȊΣ ƛƴ ǇǊŜǇŀǊŀǘƛƻƴύΦ  Lƴ ǘƘƛǎ ǊŜǇƻǊǘ 
mitigation measures that promote adaptations in the social dimension are looked at, so in effect 
those things that enable the social system to be better motivated to prepare for potential flood 
events. 
 
In order to discuss and identify coping capacity variables relevant specifically to the social dimension 
within the CORFU structure, two objectives where investigated:  
1. What are the aspects (primary variables) of coping capacity important in describing a 
ŎƻƳƳǳƴƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ƳƛǘƛƎŀǘŜ ŀƎŀƛƴǎǘ ŦƭƻƻŘ Ǌƛǎƪ ŀƴŘ ŘŀƳŀƎŜ όŘƛǎŀǎǘŜǊ Ǌƛǎƪ ǊŜŘǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎύΚ 

2. Use the understanding around what characterizes resilient communities in developing a 
framework, which utilizes the primary variables of coping capacity in assessing social resilience 
aspects in the case study cities of Hamburg and Dhaka?  

 
In order to achieve the first objective, lƛǘŜǊŀǘǳǊŜ ŀǊƻǳƴŘ ΨŎƻǇƛƴƎΩ ŀƴŘ ΨŎƻǇƛƴƎ ŎŀǇŀŎƛǘȅΩ ǿŀǎ 
investigated, and primary variables believed to describe coping capacity in a community to flooding 
ƛŘŜƴǘƛŦƛŜŘΦ  Lƴ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ǎŜŎƻƴŘ ƻōƧŜŎǘƛǾŜ ¢ǿƛƎƎΩǎ όнллфύ ƎǳƛŘŀƴŎŜ ƴƻǘŜ ŜƴǘƛǘƭŜŘ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
of a disaster-ǊŜǎƛƭƛŜƴǘ ŎƻƳƳǳƴƛǘȅΩ ǿŀǎ ǳǘƛƭƛǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŘƛǎŀǎǘŜǊ-resilient 
communities that are specific to the social dimension; specifically characteristics that were related 
to 1. Influencing preparedness motivation in the communities, and 2. Strengthening essential 
resilience characteristics within social systems where looked at.  It is important to note that no 
community can ever be completely risk free or completely safe from natural and man-made hazards.  
In retrospect it is best simply to consider a resilient community as being the άǎŀŦŜǎǘ ǇƻǎǎƛōƭŜ 
community that we have the knowledge to design and build in a natural hazard contextέ ό¢ǿƛƎƎΣ 
2009, pp. 8-9).    
 
In addition to Twigg (2009), grey literature on non-structural measures was investigated in order to 
guide the development of an assessment framework.  Within the context of this report, non-
structural measures are those that do not necessitate the investment in hard-engineering 
infrastructural measures to reduce flood risk in an urban environment (Jha et al., 2012).  Instead 
there is a reliance on understanding the flood hazard (awareness) and effective forecasting (Jha et 
al., 2012).  In effect they are measure that do not act in influencing the flood event itself, rather they 
focus on providing pathways for preparedness, response and recovery that reduce the potential risk 
(to life, belongings, shelter, livelihood and health) vulnerable people face (Andjelkovic, 2001; Jha et 
al., 2012).  Jha et al. (2012, pp. 27) list three main points in regards to non-structural mitigation of 
floods in urban areas, these are: 
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¶ Engagement of the community at risk and encouragement of citizen preparedness is critical to 
the success of non-structural flood risk management.  Communication is, therefore, a key 
element 

 

¶ Land use planning and regulation of new development is a central measure for reducing future 
flood risk, particularly in rapidly urbanising emerging economies. 

 

¶ Many non-structural measures have multiple benefits, over and above their flood management 
role. 

 
The difference/s between what Twigg (2009) is describing and those authors who focus on non-
structural mitigation is in the long run negligible.  The achieved for outcome of both is a capacitated 
community that has the ability and capacity to respond positively and effectively in preparing for, 
responding to and recovering from a flood event.  The only real fundamental difference is that Twigg 
(2009) comes from the perspective of Disaster Risk Reduction (DRR), as described in the Hyogo 
Framework for Action (UN/ISDR, 2005) and the others from the perspective of Flood Risk 
Management (FRM) (Jha et al., 2012).  In the endΥ άǘƘŜ ǳƭǘƛƳŀǘŜ Ǝƻŀƭ ƻŦ ŦƭƻƻŘ ƭƻǎǎ ǇǊŜǾŜƴǘƛƻƴ ƛǎ ǘƘŜ 
improvement of the quality of life by reducing the impact of flooding and flood liability on individuals, 
ŀǎ ǿŜƭƭ ŀǎ ǊŜŘǳŎƛƴƎ ǇǊƛǾŀǘŜ ŀƴŘ ǇǳōƭƛŎ ƭƻǎǎŜǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ŦƭƻƻŘƛƴƎέ (Andjelkovic, 2001, pp. 7). 
 
¢ƘŜ ƴŜȄǘ ŎƘŀǇǘŜǊ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴǘ ŎƻƴŎŜǇǘ ƻŦ ΨŎƻǇƛƴƎ ŎŀǇŀŎƛǘȅΩΣ ŀ ŎƻƴŎŜǇǘ 
considered to be an essential component of preparedness and resilience in social systems.  Chapter 
three elaborates on the three primary variables identified in chapter two.  Chapter four looks at 
assessment points for the primary and secondary variables based around the characteristics of 
ŘƛǎŀǎǘŜǊ ΨǊŜǎƛƭƛŜƴǘΩ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀƴŘ ŘŜǾŜƭƻǇǎ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ !w[ CǊŀƳŜǿƻǊƪΦ  
Chapter five applies the framework to the case study cities of Hamburg and Dhaka. 
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1.3 Clarifying terms  

1.3.1 Resilience 

As has been ǎƘƻǿƴ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ƛƴ Ƴŀƴȅ ƻǘƘŜǊ ǿƻǊƪǎ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ŀǊƻǳƴŘ ΨǊŜǎƛƭƛŜƴŎŜΩ ŘƛŦŦŜǊǎ 
with discipline and project (Thywissen, 2006).   The most reoccurring theme (in disaster literature) 
within these definitions is the recognition of resilience as being the ability or capacity a system 
possesses to resist, respond, recover (cope) and adapt to environmental and social change - this 
change is in general considered to carry with it a high risk or potential for damage (i.e. be considered 
negative).  The difference between defining the concept of resilience as being either ability or 
capacity is largely dependent on the aim of either describing it in a system or measuring it, 
respectively.   

'Ability', by the time of writing this, is not actively defined by research endeavours, policy and 
international programs, although features prominently within numerous other key definitions (e.g. 
resilience) (Thywissen, 2006).  The New Oxford American Dictionary (2005) defines ability as that 
which enables someone to achieve desired goals.  This could refer to power, skills, entitlements, 
access to resources, talents, relationships etc.  Interestingly the New Oxford American Dictionary 
όнллрύ ŘŜŦƛƴŜǎ ΨŎŀǇŀōƛƭƛǘȅΩ ŀǎ άǘƘŜ ŜȄǘŜƴǘ ƻŦ ǎƻƳŜƻƴŜΩǎ ƻǊ ǎƻƳŜǘƘƛƴƎΩǎ ŀōƛƭƛǘȅέΦ  

Ψ/ŀǇŀŎƛǘȅΩ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘ Ƙŀǎ ōŜŜƴ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ¦bκL{5w όнллпΣ ǇǇΦ нύ ŀǎ άŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŀƭƭ 
the strengths and resources available within a community, society or organisation that can reduce 
the level of risk, or the effects of a disaster.  Capacity may include physical, institutional, social or 
economic means as well as skilled personal or collective attributes such as leadership and 
ƳŀƴŀƎŜƳŜƴǘΦ /ŀǇŀŎƛǘȅ Ƴŀȅ ŀƭǎƻ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ŎŀǇŀōƛƭƛǘȅέ.   

Going back to resilience and its definition, whether ability or capacity the outcomes are the same, 
the system is able to cope and adapt to environmental and social changes effectively. Coping and 
adaptation are, therefore key components in the development of resilient systems.  For the 
purposes of assessment of the urban community flood resilience and CORFU, the definition put 
forward by the International Strategy for Disaster Reduction (ISDR) has been selected:  Resilience is 
άǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŀ ǎȅǎǘŜƳΣ ŎƻƳƳǳƴƛǘȅ ƻǊ ǎƻŎƛŜǘȅ ǘƻ ǊŜǎƛǎǘ ƻǊ ǘƻ ŎƘŀƴƎŜ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ƛǘ Ƴŀȅ ƻbtain an 
acceptable level in functioning and structure (this is determined by the degree to which the social 
system is capable of organising itself to increase this capacity for learning from past disasters for 
better future protection and to improve risk ǊŜŘǳŎǘƛƻƴ ƳŜŀǎǳǊŜǎύέ  ό¦bκL{5wΣ нллрΣ ǇǇΦ пύΦ  ¢ǿƛƎƎΩǎ 
(2009) approach as discussed in the introduction, therefore, provides an approach to identify and 
enhancing this capacity, i.e. he suggests that community resilience can be understood as the 
capacity to: 

¶ Anticipate, minimise and absorb potential stress or destructive forces through adaptation or 
resistance; 

¶ Manage or maintain certain basic functions and structures during disastrous events; 

¶ wŜŎƻǾŜǊ ƻǊ ΨōƻǳƴŎŜ ōŀŎƪΩ ŀŦǘŜǊ ŀƴ ŜǾŜƴǘΦ 
  
Lƴ ǎǳƳƳŀǊȅΣ ŦƻǊ ΨǳǊōŀƴ ŎƻƳƳǳƴƛǘȅ ŦƭƻƻŘ ǊŜǎƛƭƛŜƴŎŜΩ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ Ŏŀƴ ōŜ ǊŜŦƛƴŜŘ ǘƻ ōŜΥ  ǘƘŜ ŀōƛƭƛǘȅ ƻŦ 
social systems (individuals, households, communities, institutions, organisations, governments), 
within urban environments (towns, cities, mega-cities) to recover quickly from or adjust easily to 
flood events (arising from various sources e.g. pluvial, fluvial and costal.) that carry the potential to 
ŎŀǳǎŜ ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƴƎŜ ŀƴŘ ŘƛǎǘǳǊōŀƴŎŜΧ ǎǳŎƘ ŀōƛƭƛǘȅ ƛǎ ƛƴƴŀǘŜƭȅ ŎƻǳǇƭŜŘ ǿƛǘƘ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜǎŜ 
systems to resist or to change in order that it may obtain an acceptable level in functioning and 
structure (this is determined by the degree to which the social system is capable of organising itself 
to increase this capacity for learning from past disasters for better future protection and to improve 
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risk reduction measures) (UN/ISDR, 2005). 
 

1.3.2 Community (Twigg, 2009) 
 
The community is not a clear-cut unit, unfortunately.  Although most often defined by a group of 
people in a shared geographic location, this does not account for aspects such as: shared interests, 
values and beliefs, activities and structures.  Indeed a community need not be unified in space at all, 
and be more defined by differences in wealth, social status and labour activities.  It is also possible 
for individuals to be members of several communities, associated to each community through 
variables such as: location, occupation, economic status, gender, religion or recreational interests.  
They are also dynamic in that a community of people may form simply to achieve a set of goals, once 
achieved all members will go their separate ways.  All these characteristics are especially prevalent 
in cities, where although people may live in closer proximity to one another, they need not know 
their neighbour (as seen in ǘƘŜ ǿŜǎǘΣ 9ǳǊƻǇŜŀƴ ŎƻƴǘŜȄǘǎύ ƻǊ ǘƘŜ ƻǇǇƻǎƛǘŜ Ŏŀƴ ōŜ ǘǊǳŜ ŀƴŘ ƻƴŜΩǎ 
neighbour may be made up of close-knit family and friends (often evident in Asian contexts).  
 
¢ƻ ŜƴŎŀǇǎǳƭŀǘŜ ǘƘŜ ƛŘŜŀ ƻŦ ΨŎƻƳƳǳƴƛǘȅΩ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ /ƛǘȅ ƭƻŎŀǘƛƻƴΣ ŀƭǘƘƻugh 
geographic, is kept as a defining delineator.  However, location is characterised relative to 
vulnerability to flooding, i.e. those living (or working) within areas of the City with varying risk of 
ŦƭƻƻŘƛƴƎΦ  ²ƛǘƘƛƴ ǘƘŜǎŜ ΨǎƘŀǊŜŘ-ǊƛǎƪΩ ŎƻƳƳǳƴƛǘƛŜǎΣ Ŏƻƴsideration of socio-economic differentiations 
then aid in guiding further delineations.  Such differentiations reflect connections to awareness (in 
terms of education and information access), relationships (in terms of family and networks) and 
livelihood (in terms of resource accessibility and availability). 
 
In summary the unit that is the focus of this report is urban communities characterised by their 
shared levels of flood risk.  Within a shared level of flood risk it is further assumed that levels of 
vulnerability will vary based on access to wealth and resources, health and physical (and mental) 
ability, gender and age (in selected case studies), and awareness.  These can all be considered 
shared-vulnerability communities, but will carry significant degrees of overlap and may be very 
difficult to clearly identify and assess.  Given that these communities are already part of the larger 
shared-Ǌƛǎƪ ŎƻƳƳǳƴƛǘȅΣ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ ΨǾǳƭƴŜǊŀōƛƭƛǘȅΩ ƘŜǊŜ ŘƻŜǎ ƴƻǘ ǎƻ ƳǳŎƘ ŘŜƴƻǘŜ ǘƘŜƛǊ 
exposure to the threat, but instead their capacity to protect themselves from the impacts of a flood 
event. In this context discussion around mitigating measures involves aspects that increase their 
capacity to positively respond to flood events.  This increase in capacity is related, therefore, to what 
is considered here as their urban flood resilience.  Furthermore, positive response is viewed in terms 
ƻŦ ŀōƛƭƛǘȅ ǘƻ Ƴŀƛƴǘŀƛƴ ŀƴ ΨŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭ ƛƴ ŦǳƴŎǘƛƻƴƛƴƎ ŀƴŘ ǎǘǊǳŎǘǳǊŜΩ ό¦bκL{5wΣ нллрΣ ǇǇΦпύΦ   
 

1.3.3 Ψ{ƻŎƛŀƭ 5ƛƳŜƴǎƛƻƴΩΚ 
 
It is a bit of a misnomer to think there is any part of Disaster Risk Reduction (DRR) & Flood Risk 
aŀƴŀƎŜƳŜƴǘ όCwaύ ǘƘŀǘ ƛǎ ƴƻǘ ǇŀǊǘ ƻŦ ǘƘŜ ΨǎƻŎƛŀƭ ŘƛƳŜƴǎƛƻƴΩΦ  LƴŘŜŜŘ ŀƴȅ ǎǘǊŀǘŜƎȅ ŦƻǊ ǊŜŘǳŎǘƛƻƴ ƻŦ 
risk from flood impact on a city (or any social environment) is in essence only meaningful in terms of 
how it enables the social dimension to continue in functioning and structure.  However, for the 
purposes of CORFU and this report, a more specific delineation is given for the understanding of the 
ΨǎƻŎƛŀƭ ŘƛƳŜƴǎƛƻƴΩΦ  CƛƎǳǊŜ мΦн ǎƘƻǿǎ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ǘƘŜ ǇƭŀŎŜ 
of the social dimension as viewed here.  At the centre where there is little to no overlap with any of 
ǘƘŜ ƻǘƘŜǊ ŘƛƳŜƴǎƛƻƴǎ ƛǎ ǿƘŀǘ ƛǎ ŎŀƭƭŜŘ ƘŜǊŜ ΨƳƻǘƛǾŀǘƛƻƴΩΦ  ΨaƻǘƛǾŀǘƛƻƴΩ ƳŀƪŜǎ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ 
motivation to act that may or may not exist within the social dimension for the implementation and 
monitoring of mitigating measures.  Arrows indicate how motivation is essential for feeding back 
into the other dimensions in order to bring change in them. 
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CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǘƘŜ ΨǎƻŎƛŀƭ ŘƛƳŜƴǎƛƻƴΩ ƛǎ ǘŀƪŜƴ ǘƻ ƳŜŀƴ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ƘǳƳŀƴ-centred 
responses, behaviour and motivation to act.  These need not have direct connection to flooding or 
flood risk, but make up the fundamentals of what enable vulnerable people to withstand potential 
hazardous flood events in the long-run relative to their motivating forces (Figure 1.2).  Although this 
dimension innately includes social systems at governance and institutional level, this report limits its 
description to the community level, see above for clarification on community definition.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2   The different dimensions of CORFU urban resilience planning.  The red circle represents the 

social dimension.  Arrows indicate the flow of influence, impact and motivation between 
all the dimensions. 

 

1.3.4 Mitigation  
 
¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ CŜŘŜǊŀǘƛƻƴ ƻŦ wŜŘ /Ǌƻǎǎ ϧ wŜŘ /ǊŜǎŎŜƴǘ {ƻŎƛŜǘƛŜǎΩ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ ƳƛǘƛƎŀǘƛƻƴ ƛǎ ǳǎŜŘ 
here ά¢ƘŜ ƭŜǎǎŜƴƛƴƎ ƻǊ ƭƛƳƛǘŀǘƛƻƴ ƻŦ ǘƘŜ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ƻŦ ƘŀȊŀǊŘǎ ŀƴŘ ǊŜƭŀǘŜŘ ŘƛǎŀǎǘŜǊǎέ (IFRC, 
2011, pp. 5).  Mitigation in general refers to actions that are taken to minimise the extent of flooding 
or potential flood disasters; it is most used in reference to measures against potential disasters - 
mitigation measures can be either structural or non-structural (Jones et al., 2010). 
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1.3.5 Preparedness Motivation  
 
Preparedness Motivation is a parameter described and defined in deliverable 3.6 to describe the 
scale of motivation to undertake private preparedness measures within vulnerable communities in 
the case study cities. 
 
ΨtǊŜǇŀǊŜŘƴŜǎǎΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƳŜŀǎǳǊŜǎ ǘŀƪŜƴ ōŜŦƻǊŜ ŀ ŘƛǎŀǎǘŜǊ ǎǘǊƛƪŜǎΦ 
 

1.3.6 Disaster Risk Reduction (DRR) 
 
Ψ5ƛǎŀǎǘŜǊ Ǌƛǎƪ ǊŜŘǳŎǘƛƻƴΩ ό5wwύ Ƙŀǎ ōŜŎƻƳŜ ŀ ƪŜȅ ǘŜǊƳ in the field of disaster management and 
emergency response (Twigg, 2004; ISDR, 2005).  This is a term that broadly denotes the 
development and application of policies, strategies and practices designed to reduce the 
vulnerabilities and disaster risks throughout society, via prevention, mitigation and preparedness 
(Twigg, 2004).   
 
ά¢ƘŜ ŎƻƴŎŜǇǘ ŀƴŘ ǇǊŀŎǘƛŎŜ ƻŦ ǊŜŘǳŎƛƴƎ ŘƛǎŀǎǘŜǊ Ǌƛǎƪǎ ǘƘǊƻǳƎƘ ǎȅǎǘŜƳŀǘƛŎ ŜŦŦƻǊǘǎ ǘƻ ŀƴŀƭȅǎŜ ŀƴŘ 
manage the causal factors of disasters, including through reduced exposure to hazards, reduced 
vulnerability of people and property, wise management of land and the environment, and improved 
ǇǊŜǇŀǊŜŘƴŜǎǎ ŦƻǊ ŀŘǾŜǊǎŜ ŜǾŜƴǘǎέ (IFRC, 2011, pp. 5). 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

9 

2. COPING CAPACITY 

In deliverable 3.6, a variable for describing the motivation to prepare in the case studies was 
identified and developed; however having this motivation is only one aspect of preparedness (and 
resilience) in vulnerable urban communities.  Another important aspect is the capacity and/or ability 
to act that these communities have to effectively prepare, respond and recover, and this has been 
well explored within the concept of coping capacity.  As such it is necessary to identify variables that 
provide information, description and/or indication of what coping capacity the vulnerable urban 
communities living in the case studies have.  This chapter reviews the topic of coping capacity and 
examines how it has been approached from social disciplines such as psychology and sociology of 
disasters.  It also provides discussion around what coping capacity has been observed to entail 
within vulnerable urban communities in Asia. 

Twigg (2004, pp. 2) defines a disaster as being άŘŀƳŀƎŜ ŀƴŘ ŘƛǎǊǳǇǘƛƻƴ ǘƘŀǘ ŜȄŎŜŜŘǎ ǘƘŜ ŀŦŦŜŎǘŜŘ 
ǎƻŎƛŜǘȅΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ŎƻǇŜέΦ  Under such a definition and understanding of what a disaster is, the 
ƴŜŜŘ ǘƻ Ŧǳƭƭȅ ŜȄǇƭƻǊŜ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ŀ ǎƻŎƛŜǘȅΩǎ ŎƻǇƛƴƎ ŎŀǇŀŎƛǘȅ ōŜŎƻƳŜ ŜǾŜƴ ƳƻǊŜ ŜǾƛŘŜƴǘΦ  
Flooding represents a natural event that can in social environments result in disaster.  Coping 
capacities or mechanisms of a society that enable it to avoid and/or reduce the potential for disaster 
from flooding are important variables influencing the resilience of that society (Few, 2003).  
Societies that are exposed to flooding be it in developing or developed contexts, have to establish 
strategies or actions (adaptions) for coping with or reducing the negative impacts of flooding (Few, 
нллоύΦ  hƴŜ ōǊƻŀŘ ŘƛǎǘƛƴŎǘƛƻƴ ƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ǎǘǊŀǘŜƎƛŜǎ ƛǎ ōŜǘǿŜŜƴ ΨǎǘǊǳŎǘǳǊŀƭΩ ŀƴŘ Ψƴƻƴ-
ǎǘǊǳŎǘǳǊŀƭΩ όCŜǿΣ нллоύΦ   

Structural strategies usually refer to physical, engineered interventions such as: river channel 
modifications, embankments, reservoirs and barrages and modified drainage systems.  Interventions 
designed to halt and/or abate the flow of water and control the spread of flooding (Few, 2003).  
Non-structural measures are typically designed not to prevent floods, but to reduce the short and 
long-term impacts of the Hazard (Few, 2003).  These forms of risk reduction measures can be at the 
macro-level implemented through formal governance and policy systems i.e. flood warning systems, 
evacuation programs, controls over land-use, building regulations, and insurance schemes (Few, 
2003).  Alternatively there is a range of risk reduction or coping mechanisms that households and/or 
communities implement to protect themselves from flooding.   

Blaikie et al. (1994, pp. 136) points out that άƭƻŎŀƭ-ƭŜǾŜƭΣ ƛƴŘƛƎŜƴƻǳǎ ǊŜǎǇƻƴǎŜǎ ƛƴŎƭǳŘŜ ǇŜƻǇƭŜΩǎ ƻǿƴ 
ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ŘŜŀƭƛƴƎ ǿƛǘƘ ŦƭƻƻŘ ǊƛǎƪǎΧ ǘƘŜǎŜ ǊŜǎǇƻƴǎŜǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ōȅ ǇŜƻǇƭŜ ƛƴ Ƴŀƴȅ 
places, often over hundreds of years, especially where people have had to colonize and cultivate new 
ƭŀƴŘǎ ƛƴ ŦƭƻƻŘ Ǉƭŀƛƴǎέ. This is an observation that echoes the work and research of Gilbert White 
(1945) and his student Robert Kates (1963).  White (1945, pp. 436) worked under the premise that 
άŦƭƻƻŘǇƭŀƛƴ ƻŎŎǳǇŀƴŎȅ ǊŜǇǊŜǎŜƴǘǎ ŀƴ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ŀ ƘǳƳŀƴ ǎȅǎǘŜƳ ŀƴŘ 
its economic, social, and geographical relationships, and a hydrologic system marked by strong 
ŜƭŜƳŜƴǘǎ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅέ.   Uncertainty, in our daily lives, essentially provides the context in which 
we make judgments regarding outcomes and impacts of risks (Tversky & Kahneman, 1982).  It is in 
ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘƛǎ ǳƴŎŜǊǘŀƛƴǘȅ ǘƘŀǘ ǇŜƻǇƭŜΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ǌƛǎƪ ŀƴŘ ǊŜǎǇƻƴǎŜ ǘƻ ƛǘ ƘŀǾŜ ǘƻ be 
ƛƴǾŜǎǘƛƎŀǘŜŘΦ  ! ƪŜȅ ǾŀǊƛŀōƭŜ ƛƴ ǇŜƻǇƭŜΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ǌƛǎƪ ǿƛǘƘƛƴ ŜƴǾƛǊƻƴƳŜƴǘǎ ǿƘŜǊŜ ǳƴŎŜǊǘŀƛƴǘȅ 
ŀǊƻǳƴŘ ǇƻǘŜƴǘƛŀƭ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎΣ ƭƛƪŜ ŦƭƻƻŘƛƴƎΣ ŜȄƛǎǘǎ ƛǎ ΨŜȄǇŜǊƛŜƴŎŜΩ ό²ŜƛƴǎǘŜƛƴΣ мфуфύΦ  ¢ƘŜ ƴŀǘǳǊŜ 
of the experience (i.e. time, frequency, extent of event/s, outcomes of event) individuals and 
communities have of flooding has a significant influence on their knowledge of the risks associated 
with it, and assessment of those risks in terms of preparing and protecting themselves from them 
(Grothmann & Reusswig, 2006).  In areas where natural hazards are not new to people, they will 
work out their own methods for protecting themselves and their livelihoods, such adaptation is 
ƻŦǘŜƴ ŎƻƴǎƛŘŜǊ ŀǎ ŀ ŦƻǊƳ ƻŦ ΨƛƴŘƛƎŜƴƻǳǎ ƪƴƻǿƭŜŘƎŜΩ ό¢ǿƛƎƎΣ нллпύΦ   
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²ƘŜƴ ΨLƴŘƛƎŜƴƻǳǎ ƪƴƻǿƭŜŘƎŜΩ ƛƴŎƭǳŘŜǎ ŀ ǎŜǘ ƻŦ ƪŜȅ ǎǳǊǾƛǾŀƭ ǎƪƛƭƭǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ǘƘŀǘ ǿƘŜƴ 
implemented in the context of hazards and other threats results in risk reduction it is referred to as 
ΨŎƻǇƛƴƎ ƳŜŎƘŀƴƛǎƳǎΩ ƻǊ ΨŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎΩ ό¢ǿƛƎƎΣ нллпύΦ  /ƘƻƛŎŜǎ ŀǊƻǳƴd skills and resources 
employed during an event, varies with the nature of the threat/hazard, the capacities available to 
deal with it, and to community and individual priorities ς which can change themselves throughout 
the course of a disaster (Twigg, 2004; Scheuer, et al., 2011). 

Villagran de Leon (2006, pp. 9) defines coping capacity as ΨǘƘŜ ƳŜŀƴǎ ōȅ ǿƘƛŎƘ ǇŜƻǇƭŜ ǳǎŜ ǊŜǎƻǳǊŎŜǎ 
ōŜŦƻǊŜΣ ŘǳǊƛƴƎ ƻǊ ŀŦǘŜǊ ǘƘŜ ŘƛǎŀǎǘŜǊ ǘƻ ŎƻǇŜ ǿƛǘƘ ƛǘǎ ŀŘǾŜǊǎŜ ŎƻƴǎŜǉǳŜƴŎŜǎΩ. Coping capacity is the 
extent of the ability that the social system has to respond to current or imminent events or hazards 
(Scheuer, et al., 2011).  It is clear that coping has become a core component to the discussion 
around resilience to natural disasters.  This is illustrated through the recognition of coping strategies 
as being essential to enabling communities, households and individuals to not only survive disasters 
but also be able to effectively reduce the risk of them or recover from them.   

2.1 ²Ƙŀǘ ƛǎ Ψ/ƻǇƛƴƎΩ  

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨŎƻǇƛƴƎΩ Ƙŀǎ ōŜŜƴ ƛƴvestigated in a diverse range of social disciplines (e.g. Sociology, 
ŀƴǘƘǊƻǇƻƭƻƎȅΣ ŀƴŘ ǇǎȅŎƘƻƭƻƎȅύΦ  9ǎǎŜƴǘƛŀƭƭȅΣ ΨŎƻǇƛƴƎΩ ǊŜŦƭŜŎǘǎ ǇǎȅŎƘƻƭƻƎƛŎŀƭΣ ōŜƘŀǾƛƻǳǊŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ 
ƳŜŎƘŀƴƛǎƳǎ ŦƻǊ ŘŜŀƭƛƴƎ ǿƛǘƘ ΨǎǘǊŜǎǎΩ ό¢ƘƻƛǘǎΣ мффрΤ {ƪƛƴƴŜǊ Ŝǘ ŀƭΦΣ нллоΤ /ŀǊǾŜǊ ϧ /onnor-smith, 
2010), and can include defence mechanisms and active problem-solving strategies (Wisner et al., 
2004). Although all the ways in which people cope with stress are not fully known or understood, it 
is generally accepted that the ways in which people deal with stress can reduce or amplify the 
effects of adverse life events and conditions (Skinner et al., 2003; Wisner et el., 2004).  This has been 
found to be the case for not only short-term emotional distress and functioning, but also on long-
term development of physical and mental health or disorders (Thoits, 1995; Skinner et al., 2003).  As 
ŎƻǇƛƴƎ ǘƘǊŜǎƘƻƭŘǎ ŀǊŜ ƻǾŜǊǘŀȄŜŘ ŀƴŘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇƘȅǎƛŎŀƭ ŀƴŘ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ǊŜǎƻǳǊŎŜǎ ŀǊŜ 
depleted, there is an increasing probability of illness, injury, or disease, or that psychological distress 
or disorder will follow (Thoits, 1995). 

2.1.1 Psychological views and theory on the coping strategies of individuals 

Stress 

Carver & Connor-smith (2010, pp. 684) suggest that stress is άǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŜƴŎƻǳƴǘŜǊing or 
ŀƴǘƛŎƛǇŀǘƛƴƎ ŀŘǾŜǊǎƛǘȅ ƛƴ ƻƴŜΩǎ Ǝƻŀƭ-ǊŜƭŀǘŜŘ ŜŦŦƻǊǘǎέ.  More established definitions suggest that stress 
ƻŎŎǳǊǎ άwhen people confront situations that tax or exceed their ability to manage themέ ό[ŀȊŀǊǳǎΣ 
1966 cited in Carver & Connor-smith, 2010, pp. 684). Thoits (1995, pp. 54) says, άΩǎǘǊŜǎǎΩ ƻǊ ΨǎǘǊŜǎǎƻǊΩ 
refers to any environmental, social, or internal demand which requires the individual to readjust 
ƘƛǎκƘŜǊ ǳǎǳŀƭ ōŜƘŀǾƛƻǳǊ ǇŀǘǘŜǊƴǎέΦ  !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ΨǎǘǊŜǎǎΩ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ƻŎŎǳǊǊƛƴƎ ǿƘŜƴ 
resources are threatened; resources are seen as anything a person values (Carver & Connor-smith, 
2010), i.e. resources can be physical (e.g. house, car), conditions of life (e.g. having friends and 
relatives, stable employment), personal qualities (e.g. a positive world view, work skills), or other 
assets (e.g. money or knowledge) (Carver & Connor-smith, 2010, pp. 684).  Two major forms of 
stressors, investigated in the literature, are: life events and chronic strains, one additional type is 
daily hassles (Thoits, 1995).  Table 2.1 provides basic descriptions on the first two types of stressors. 

Table 2.1 Different stressor types. 

Stressor type Description of Stressor type 

Life events 
Are acute changes that require major behavioural readjustments within a relatively short 
period of time, e.g. birth of first child, divorce. 

Chronic strains 
Are persistent or recurrent demands which require readjustments over prolonged periods of 
time, e.g. disabling injury, poverty, marital problems. 

(Source: Thoits, 1995)  
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Coping is defined by Carver & Connor-smith (2010, pp. 685) as the άŜŦŦƻǊǘ ǘƻ ǇǊŜǾŜƴǘ ƻǊ ŘƛƳƛƴƛǎƘ 
ǘƘǊŜŀǘΣ ƘŀǊƳΣ ŀƴŘ ƭƻǎǎΣ ƻǊ ǘƻ ǊŜŘǳŎŜ ŀǎǎƻŎƛŀǘŜŘ ŘƛǎǘǊŜǎǎέ.  It is a concept that encompasses the 
relatively stable coping styles individuals employ in habitual interactions with their environment, as 
well as the cognitive and behavioural coping responses (or skills) individuals use to manage and 
overcome specific stressful situations (Moos & Holahan, 2003).  In achieving these outcomes, 
ΨŎƻǇƛƴƎΩ ŀƴŘ ǳƴŘŜǊǎtanding the different approaches people take to cope with stress, cannot be 
seen as a specific behaviour (Skinner et al., 2003).  Instead the concept of coping must be seen as an 
organisational construct, which encompasses the myriad actions individuals use to deal with 
stressful experiences (Skinner et al., 2003).  Human coping capacity functions at a number of 
different levels and is attained ōȅ άŀ ǇƭŜǘƘƻǊŀ ƻŦ ōŜƘŀǾƛƻǳǊǎΣ ŎƻƎƴƛǘƛƻƴǎΣ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴǎέ (Skinner et 
al., 2003, pp. 217). Figure 2.1 shows SkinnŜǊ Ŝǘ ŀƭΩǎ όнллоύΣ ƘƛŜǊŀǊŎƘƛŎŀƭ ŎƻƴŎŜǇǘǳŀƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ 
ǎǘǊǳŎǘǳǊŜ ƻŦ ŎƻǇƛƴƎΦ  Lƴ ǘƘƛǎ ŎƻƴŎŜǇǘǳŀƭ ŦǊŀƳŜǿƻǊƪΣ ΨŎƻǇƛƴƎ ƛƴǎǘŀƴŎŜǎΩ ǊŜǇǊŜǎŜƴǘ ŀŎǘǳŀƭ ǊŜŀƭ-time 
ǊŜǎǇƻƴǎŜǎ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭΩǎ ǳǎŜ ǘƻ ŘŜŀƭ ǿƛǘƘ ǎǇŜŎƛŦƛŎ ǎǘǊŜǎǎŦǳƭ ǎƛǘǳŀǘƛƻƴǎ όŜΦƎΦ ΨL ǿƻǊŜ Ƴȅ ƭǳŎƪȅ ǎƻŎks 
ǘƘŜ Řŀȅ ƻŦ ǘƘŜ ǎǳǊƎŜǊȅΩ ƻǊ ΨL ǊŜŀŘ ŜǾŜǊȅǘƘƛƴƎ L ŎƻǳƭŘ ŦƛƴŘ ŀōƻǳǘ ƛǘΩύ ό{ƪƛƴƴŜǊ Ŝǘ ŀƭΦΣ нллоύΦ Ψ²ŀȅǎ ƻŦ 
ŎƻǇƛƴƎΩ ƻǊ ΨŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎΩ ǊŜŦŜǊ ǘƻ ǊŜŎƻƎƴƛǎŀōƭŜ ŀŎǘƛƻƴ ǘȅǇŜǎ  ό{ƪƛƴƴŜǊ Ŝǘ ŀƭΣ нллоύΦ ΨCŀƳƛƭƛŜǎ ƻŦ 
ŎƻǇƛƴƎΩ ƛƴŎƭǳŘŜΥ ǇǊƻōƭŜƳ-focused versus emotion-focused; engagement versus disengagement; 
accommodative coping and meaning-focused coping; proactive coping (Skinner et al., 2003; Carver & 
Connor-smith, 2010). 

The process is adaptive in that there is no fixed number of adaptive processes (i.e. family of coping, 
ways of coping, or instances of coping) and each adaptive process will be unique to the situation, 
stressor and associated stress.  Furthermore, as these develop, they synergistically establish 
adaptive capacity (Figure 2.2).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1 A hierarchical conceptualization of the structure of coping.   

(Source: Adapted from Skinner et al., 2003) 
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Figure 2.2  A hierarchical conceptualization of the adaptive process of coping relative to stress aspects 

ς here made specific to flooding.  

(Source: Adapted from Skinner et al., 2003) 
 
In Figure 2.2 each coping instance (small circles) represents an instance in which an individual, 
household or even community (social unit) has encountered or experienced flooding.  This 
experience of flooding will of course vary with event, (e.g. duration, depth, type, impact), and the 
ǎƻŎƛŀƭ ǳƴƛǘΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ƛǘ ǿƛƭƭ ǾŀǊȅ ǿƛǘƘ ŀǿŀǊŜƴŜǎǎΣ ǇǊŜǾƛƻǳǎ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ǘȅǇŜ ƻŦ ŜȄǇŜǊƛŜƴŎŜ 
(e.g. Negative or positive).  Each way of coping then represents collections of different instances of 
coping, that carry some similarity for example: through structural defences (e.g. the dikes protected 
me/us); through non-structural like awareness (e.g. we knew what to do when it came because we 
had good information); through preparedness (pre-flood) measures (e.g. we has an emergency kit 
ǊŜŀŘȅ ǎƻ ǿŜ ŘƛŘƴΩǘ ŦŜŜƭ ǎŎŀǊŜŘύΤ ǘƘǊƻǳƎƘ ǎƻŎƛŀƭ ƴŜǘǿƻǊƪǎ όŘǳǊƛƴƎ ŜǾŜƴǘǎύ όŜΦƎΦ ǿŜ ǿŜǊŜ ŀōƭŜ ǘƻ Ǝƻ ǎǘŀȅ 
with my family who live on higher ground).  Alternatively ways of coping can be classified like Twigg 
(2004) into: economic, technological, social organisation, and cultural (Table 2.3).  
 
Families of coping represent collections of ways of coping that reflect the strategy that the social 
unit took in dealing wiǘƘ ǘƘŜ ǎǘǊŜǎǎ ƻŦ ŦƭƻƻŘƛƴƎ ό¢ŀōƭŜ нΦнύΦ  CƻǊ ŜȄŀƳǇƭŜΣ ŀƴ ΨŜƴƎŀƎŜƳŜƴǘΩ ƻǊ 
ΨŀǇǇǊƻŀŎƘΩ ǿŀȅ ƻŦ ŎƻǇƛƴƎ ǿƛǘƘ ŦƭƻƻŘƛƴƎΣ ǿƻǳƭŘ ƴƻǘ ŀƭƭƻǿ ŦƻǊ ŘŜƴƛŀƭ ƻŦ ǘƘŜ ǊƛǎƪΣ ŀƴŘ ŀǘǘŜƳǇǘ ǘƻ ŘŜŀƭ 
ǿƛǘƘ ǘƘŜ Ǌƛǎƪ ΨƘŜŀŘ-ƻƴΩ ό¢ŀōƭŜ нΦнύΤ ŘƛǎŜƴƎŀƎŜƳŜƴǘ ŎƻǇƛƴƎ ǿƻǳƭŘ ƛƴǾƻƭǾŜ ǘƘŜ ƻǇǇƻǎƛǘŜ, where the 
social unit will deal with the threat or stressor by trying to escape it through denial (e.g. there is no 
risk of flooding here) or avoidance (e.g. there is no risk of flooding here at the moment) and/or even 
wishful thinking (e.g. we have had one big flood here in the last ten years there wont be another in 
our lifetime).  The ideal for any awareness or preparedness program is to develop a coping system 
that enables social units to engage with the stressor in such a way as to reduce the risk they face, 
therefore, understanding what the different coping strategies are in a case study is important.  
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Table 2.2  Different classifications for individual psychological ways of coping. 

Coping families Description of coping type 

Problem-
focused coping 

Is directed at the stressor itself and involves taking steps to remove it, evade it, or to 
diminish its impacts (if it cannot be evaded). 

Emotion-
focused coping 

Is aimed at minimizing distress triggered by stressors, e.g. through self-soothing (relaxation, 
seeking emotional support), expression of negative emotion (e.g. yelling, crying), focusing 
on a negative thought/s (e.g. rumination), attempts to escape stressful situations (e.g. 
avoidance, denial, wishful thinking). 

Engagement 
coping 

(approach 
coping) 

¶ Is aimed at dealing with the stressor or related emotions. 

¶ It includes problem-focused coping and some forms of emotion-focused coping e.g. 
support seeking, emotion regulation, acceptance and cognitive restructuring. 

¶ Can be divided into attempts to control the stressor itself (primary-control coping) & 
attempts to adapt or adjust to the stressor (accommodative or secondary-control coping). 

Disengagement 
coping 

(avoidance 
coping) 

¶ Is aimed at escaping the threat or related emotions. 

¶ Includes responses such as: avoidance, denial and wishful thinking. 

¶ This type of coping is most often emotion-focused as it involves attempts to escape 
feelings of distress. 

¶ It can be an effort to literally act as though the stressor does not exist so that it does not 
have to be reacted to, behaviourally or emotionally. 

¶ Usually ineffective in the long term, as it does nothing to change the cause of the 
ǎǘǊŜǎǎƻǊΩǎ όƛΦŜΦ ŀ ǘƘǊŜŀǘΣ ƘŀǊƳ ƻǊ ƭƻǎǎύ ŜȄƛǎǘŜƴŎŜΦ 

Accommodativ
e coping 

¶ Refers to adjustments within the self that are made in response to constraints. 

¶ Lǘ ƛƴŎƭǳŘŜǎ ǊŜǎǇƻƴǎŜǎ ǎǳŎƘ ŀǎΥ ŀŎŎŜǇǘŀƴŎŜΣ ŎƻƎƴƛǘƛǾŜ ǊŜǎǘǊǳŎǘǳǊƛƴƎΣ ŀƴŘ ǎŎŀƭƛƴƎ ōŀŎƪ ƻƴŜΩǎ 
goals in the face of insurmountable interference, and self-distraction (engagement with 
positive activities is a means of adapting to uncontrollable events). 

Meaning-
focused coping 

¶ People draw on their beliefs and values to find, or remind themselves of, benefits in 
stressful experiences. 

¶ This type of coping may include reordering life priorities and infusing ordinary events with 
positive meaning. 

¶ People try to find benefit and meaning in adversity. 

¶ Involves reappraisal and appears to be most likely when stressful experiences are 
uncontrollable or are going badly. 

Proactive 
coping 

¶ Includes strategies to prevent threatening or harmful situations from arising. 

¶ Nearly always problem-focused. 

¶ Involves the accumulation of resources that will be useful if a threat arises and scanning 
the experiential horizon for signs that a threat may be building. 

(Source: Carver & Connor-smith, 2010) 

Skinner et al. (2003) suggest that in understanding the ways that people cope with adverse 
ǎƛǘǳŀǘƛƻƴǎΣ ŀƭƭ ƭŜǾŜƭǎ ƛƴ ǘƘŜ ΨŀŘŀǇǘƛǾŜ ǇǊƻŎŜǎǎΩ όCƛƎǳǊŜ нΦнύ ƴŜŜŘ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΣ ƛƴǾŜǎǘƛƎŀǘŜŘ ŀƴŘ 
meaningfully linked in order to more fully understand adaptation to stress and stressors.  A 
suggestion that within experimental contexts holds merit and that has been well explored within 
psychological research; however, within the context of DRR and social resilience to natural hazards 
such comprehensive exploration of community coping and adaptive processes could not be found 
for this document.  DRR researchers and practitioners tend to focus on the ways in which people 
cope, from the perspective of the actual actions and activities they take to protect themselves, their 
families, their belongings and livelihoods from the threat they face (i.e. ways of coping), seldom 
focusing on individual instances of coping, or larger cultural or community orientations in regards to 
ΨŦŀƳƛƭƛŜǎ ƻŦ ŎƻǇƛƴƎΩ ό{ƪƛƴƴŜǊ Ŝǘ ŀƭΦΣ нллоύΦ 

The ultimate goal of mitigation measures has to be to provide or enable vulnerable social units to 
cope with flood events of vary size and duration.  Such development of coping capacity, over time 
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and experience enables the development of valuable adaptive capacity and greater degrees of 
resilience to flooding. 

2.2 Coping with natural disasters (floods)  

Lƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǿƘŜƴ ƭƻƻƪƛƴƎ ŀǘ Ƙƻǿ ŎƻƳƳǳƴƛǘƛŜǎ ŎƻǇŜ ǿƛǘƘ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ ΨŦǊŜǉǳŜƴŎȅ ƻŦ ŜǾŜƴǘǎΩ 
and associated experience appears to be a dominant marker in terms of comparing the ways in 
which different cultures cope.  In European contexts, very little could be found on coping strategies 
in urban areas to flooding.  The closest concept that could provide some insight into coping or 
potential coping related activities, in the CORFU case studies based in Europe, is perception of risk, 
and structural and non-structural mitigation within FRM. In European Cities (areas) at risk of 
flooding, one of the larger issues is that dependence and trust (reliance) in the State to protect and 
provide has minimised the degree to which current (generational) social units believe they need to 
invest in personally preparing for a potential flood.  In many ways this could be seen as a disengaged 
coping strategy or meaning-focused strategy (e.g. some higher power will take care of us, we trust 
that the city authorities have good plans in place to protect us).   
 
The lack of direct experience of flood events in these cities also means that there is a higher reliance 
on awareness programs to build understanding, knowledge and awareness of the risk.  However, 
because flooding is so rare, these programs need to be dynamic to enable a continued injection of 
information into the vulnerable social units, which do not result in excessive fear, or boredom 
around the topic.  In addition this awareness needs to be girdled with an active monitoring plan, as 
with time the message will become dulled as no actual incident occurs. 

2.2.1 Classification of coping strategies in the context of frequent hazard (floods) events 

In contexts where events are more frequent, there is extensive literature on, and examples of, rural 
coping strategies, but considerably less around urban coping strategies.  In terms of the CORFU case 
studies, there is research connected to the urban poor in both Mumbai (Chatterjee, 2010) and 
Dhaka (Faisal et al., 1999), but little direct urban flood coping capacity research for these case 
studies or Beijing could be found.  As such the following presents some general insight around 
disaster coping from Twigg (2004) and some examples from other Asian cities where coping 
strategies have been directly explored.  It is suggested that the coping strategies utilised in these 
examples would be similar to strategies used in Mumbai, Dhaka, Taipei and Seoul. 
 
In communities where natural hazards are a frequent obstacle to sustained livelihoods, Twigg (2004) 
suggests that when categorising associated coping strategies simpler typologies are more effective.  
He divides coping strategies into four broad categories, i.e. economic/material, technological, 
social/organisation, and cultural.  Table 2.3 lists these categories and provides some description and 
examples where applicable.   
 
Table 2.3  Classifications of community coping strategies to natural hazards and disasters by Twigg 

(2004). 

Coping type Description Examples 

Economic/material 
coping strategies 

¶ Principal element is economic 
diversification: 

¶ More then one source of income (or 
food). 

 

¶ wǳǊŀƭ ƘƻǳǎŜƘƻƭŘǎ ǿƘƻ ŎŀƴΩǘ ŜƴƎŀƎŜ ƛƴ 
agriculture take up other work e.g. 
selling handicrafts, carpentry, 
building, blacksmithing, and fishing. 

¶ Many rural households depend on 
cash remittances from family 
members working in towns and cities. 

¶ Rickshaw drivers (Dhaka City), turn to 
day workers when water logging or 
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Coping type Description Examples 

floods due to monsoon rains inundate 
the streets. 
 

±ǳƭƴŜǊŀōƭŜ ƘƻǳǎŜƘƻƭŘǎ ǎǘƻǊŜ ǳǇ ΨōǳŦŦŜǊΩ 
supplies of food, grain, livestock, and 
cash to draw on in difficult times. 

Eat food of poor quality or less food, 
ŀƴŘ ƭƻƻƪ ŦƻǊ ΨǿƛƭŘ ŦƻƻŘǎΩ όŜΦƎΦ ǎŜŜŘǎΣ 
nuts, roots and berries) during times of 
food shortage. 

Sell assets in times of crisis.  
Invest in moveable assets. 

Selling livelihood assets e.g. animals, 
tools, seeds for planting or land, a last 
resort. 

Technological: 
Purposes: 

¶ To control hazards 
(e.g. building 
embankments and 
dikes to protect 
against floods); 
 

¶ To protect private and 
public facilities (e.g. 
safe construction or 
strengthening of 
homes, public 
buildings and 
infrastructure; 
 

¶ To provide people 
with places of safety 
at times of disaster 
(e.g. flood and 
cyclone shelters). 

¶ Management of land for food 
production: 

¶ Employ practices that reduce the risk of 
poor harvests by increasing the range of 
crops grown. 

¶ Traditional seed varieties are selected 
for drought or flood resistance, and for 
particular locations. 

¶ Mixed cropping, intercropping, 
kitchen gardens. 

¶ Other crops kept in reserve to plant 
where others are ruined by floods. 

¶ Pesticides made from local plants 
applied to crops. 

Land use strategies ¶ Avoid flood or landslide-prone 
locations when building a home. 

¶ Keeping away from hazardous places 
at certain times of year e.g. not taking 
livestock to pasture up mountain 
valleys during spring floods. 
 

¶ To mitigate against erosion and 
flooding during monsoons, Nepalese 
villagers: 

¶ Convert hillsides into level terraces,  

¶ Create outlets to manage water 
overflow from one terrace into 
another,  

¶ Create networks of ponds to slow 
rainwater run-off and save it for the 
dry season, 

¶ Build stone-works and plant trees to 
stabilise slopes and prevent erosion of 
gullies. 

Adapted housing ¶ Houses built on stilts so that 
floodwaters can pass underneath. 

¶ Houses built on plinths or platforms of 
mud or concrete to keep them above 
flood levels. 

¶ Building escape areas either under or 
on top of the roof. 

¶ Building house from light-weight 
materials (that can be easily 
dismantled and moved) (Bangladesh). 

¶ Building false roofs where goods can 
be stored and people can live 
(Bangladesh). 

¶ Using beds as a living area when water 
enters the house (Bangladesh). 
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Coping type Description Examples 

¶ Hanging belongings from the roofs in 
jute nets (Bangladesh). 

Invest in moveable assets Animals and boats. 

Social/organisational ¶ Indigenous organisations 

¶ Kinship networks 

¶ Mutual aid 

¶ Self-help groups 

People suffering from food shortage 
could call upon kin, neighbours or 
patrons for help. 
 

Labour and food sharing during crisis Work parties (mingas) in are formed in 
certain indigenous communities in Latin 
America to rebuild after floods. 

Family the fundamental social unit for 
reducing risk 

¶ Extended kin networks provide 
avenues for exchange, mutual 
assistance and social contact. 

¶ Families living on chars (islands) in the 
Jemuna River (Bangladesh) try to 
marry their children into families on 
the mainland so they have 
somewhere to move to. 

May appeal to wider community for 
charity 

¶ In many communities, gifts or alms 
are expected at times of trouble or 
hardship. 

Cultural ¶ Risk perceptions: 

¶ Will vary between and within 
communities according to culture, 
experience, and pressure to secure 
livelihood. 

¶ Communities have unique ways of 
determining when conditions have 
shifted. 

¶ Religious views 

 

(Source: Twigg, 2004) 
 
In an alternative approach Wisner et al. (2004) classifies coping strategies based on timing relative to 
a hazardous event i.e. pre-Σ ŘǳǊƛƴƎ ŀƴŘ ǇƻǎǘΦ IŜǊŜ ΨŎƻǇƛƴƎΩ ƛǎ ǎŜŜƴ Ψŀǎ ǘƘŜ ƳŀƴƴŜǊ ƛƴ ǿƘƛŎƘ people act 
ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ŜȄƛǎǘƛƴƎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǊŀƴƎŜ ƻŦ ŜȄǇŜŎǘŀǘƛƻƴǎ ǘƻ ŀŎƘƛŜǾŜ ǾŀǊƛƻǳǎ ŜƴŘǎΩ ŀƴŘ 
ΨǊŜǎƻǳǊŎŜǎΩ ŀǎ ΨǘƘŜ ǇƘȅǎƛŎŀƭ ŀƴŘ ǎƻŎƛŀƭ ƳŜŀƴǎ ƻŦ ƎŀƛƴƛƴƎ ŀ ƭƛǾŜƭƛƘƻƻŘ ŀƴŘ ŀŎŎŜǎǎ ǘƻ ǎŀŦŜǘȅΩ (Wisner et 
al., 2004, pp. 113).  However, the only attainable need and goal of coping may in instances be 
survival of the individual (Wisner et al., 2004).  Coping behaviour may require specialised knowledge 
in order to access and utilise selected resources, and this can disappear with disuse or become 
useless through rapid change (Wisner et al., 2004).  Therefore, the genesis or redundancy of coping 
behaviours to natural disasters, such as flooding, and the associated knowledge, could be seen as a 
series of adaptive strategies to preserve essential or perceived needs in the face of threat; how this 
threat is perceived, occurs, or changes impacts on the necessity for that knowledge and behaviours 
(Wisner et al., 2004).  For the most part, coping behaviour or strategies work under the assumption 
that events will foƭƭƻǿ ŀ ŦŀƳƛƭƛŀǊ ǇŀǘǘŜǊƴΣ ŀƴŘ ƛƴ ƻŦ ǘƘƛǎ ǇŜƻǇƭŜΩǎ ǇǊŜǾƛƻǳǎ ƻǊ ŜŀǊƭƛŜǊ ŀŎǘƛƻƴǎ ǿƛƭƭ ōŜ ŀƴ 
effective guide in similar events (Wisner et al., 2004).  The assumption under which people function 
is that sooner or later a particular risk will occur to which people will have some experience of how 
to cope  (Wisner et al., 2004).  Therefore, all adverse events perceived to have precedents, will have 
coping strategies that occur or are implemented before, during and after the event (Wisner et al., 
2004).  Table 2.4 lists and describes the different types of coping strategies mentioned by Wisner et 
al. (2004). 
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Table 2.4  Classifications of community coping strategies to natural hazards and disasters by Wisner 

et al. (2004). 

Coping 
type 

Description Example 

Preventive 
strategies 

¶ Attempts to avoid disaster from 
happening; 

¶ Reliance on State level 
mobilisation; 

¶ Most effective in the aftermath 
of a disaster when awareness is 
high (and payoff for 
government action high). 

¶ At State level: 

¶ Structural defences (e.g. Dikes, embankments, flood walls 
etc.); 

¶ Building standards; 

¶ Zoning of residential areas. 

¶ At individual or group level: 

¶ Avoiding dangerous time & space e.g. Fishing offshore 
during a storm; 

¶ !ǾƻƛŘƛƴƎ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ŘƛǎŜŀǎŜ ǾŜŎǘƻǊǎ όŜΦƎΦ 5ƻƴΩǘ ŘǊƛƴƪ 
flood waters if can be helped, treat for mosquitoes and 
other potential vectors). 

Impact-
minimising 
strategies 

¶ When part of government 
policy, often referred to as 
mitigation; 

¶ Seek to minimise loss and 
facilitate recovery; 

¶ Huge range of strategies; 

¶ Strategies most often vary 
between people or groups with 
different access to resources 
and class. 

¶ Securing food, security, shelter, income in times of 
disaster; 

¶ Diversification to access to resources: 
o Building up stores of food & saleable assets 

(predominant for urban poor communities in 
developing contexts); 

o Diversifying production (predominate for rural 
communities); 

o Diversifying income sources (predominant for urban 
poor communities in developing contexts): 
Á Quasi-legal/ illegal (post disaster): e.g. hawking 

without a license, waste recycling, pilfering, and 
looting. 

¶ Development of social support networks: 
o Rights and obligations within households e.g. 

between wives and husbands, children and parents etc.  
Parents select wealthy spouses for their daughters to 
give them access to resources in difficult times; 

o Between members of the extended family and/or 
other wider groups with a shared identity e.g. Clan, 
tribe, caste. 

Post-event 
Coping 
strategies 

¶ Strategies that seek to help 
develop adaptations in 
preparation for the next event. 

¶ Strategies that enable recovery 
post event. 

¶ Accessing relief (financial, food, clean drinking water, 
clothes etc.),  

¶ Obtaining loans to help in recovery (through family, 
government, banks, or loan sharks). 

(Source: Wisner et al., 2004) 

2.2.2 Managing hazard (floods) events   

Having coping strategies is one half of coping capacity, the other half involves the ability to utilise 
these strategies optimally before, during and after an event - essentially a community, household or 
ƛƴŘƛǾƛŘǳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ƳŀƴŀƎŜ ŀƴ ŜǾŜƴǘ ǘƻ ŜƴǎǳǊŜ ǎǳǊǾƛǾŀƭ ŀƴŘ Ŏƻƴǘƛƴǳŀǘƛƻƴ ƻŦ ΨŘŀƛƭȅ ƭƛŦŜΩΦ  ¢ǿƛƎƎ 
όнллпύ ŜȄǇƭŀƛƴǎ ǘƘŀǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜƳŜƳōŜǊ ǿƘŜƴ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎΣ ǘƘŀǘ ǘƘŜȅ ŀǊŜ 
often used in sequence to respond to different stages of adversity or crisis.  This has been observed 
in the differences in responses to slow-onset, prolonged disasters like droughts (where coping 
strategies and resources are most often used up by the time outside aid arrives), and rapid-onset 
disasters like floods (Twiggs, 2004).  The work Peters-Guarin et al. (2012) have done in Naga City, 
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Philippines, further illustrates this point.   
 

These authors looked at poor-urban communities in two boroughs in Naga City and investigated the 
perceptions of manageability these communities have in regard to flooding.  What they found was 
that manageability of flooding was determined relative not just to physical aspects such as depth, 
duration and velocity of the water, but also from understanding and knowledge at the community 
level, as well as the awareness afforded through community-based warning systems and available 
household coping strategies (Peter-Guarin et al., 2012).  Essentially all these elements helped these 
communities determine the range of options available to its members and households, for managing 
the flood threat (Peter-DǳŀǊƛƴ Ŝǘ ŀƭΦΣ нлмнύΦ  ΨaŀƴŀƎŜŀōƛƭƛǘȅΩ ǿŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜǎŜ ŀǳǘƘƻǊǎ ŀǎ άǘƘŜ 
way in which local communities and individuals experience flooding and recognise the hazard posed, 
in relation to their capacity to handle the situation depending on their resources and range of coping 
ƳŜŎƘŀƴƛǎƳǎέ (Peter-Guarin et al., 2012, pp. 5).  This capacity is described by these researchers as 
ƘŀǾƛƴƎ ŀŎŎǳƳǳƭŀǘŜŘ ƻǾŜǊ ƎŜƴŜǊŀǘƛƻƴǎ ŦǊƻƳ ǇŜƻǇƭŜǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ŎƻǇƛƴƎ ƛƴǎǘŀƴŎŜǎ ǿƛǘƘ ŦƭƻƻŘƛƴƎΦ  
Essentially most of this capacity has had to develop due to limited assistance from higher 
governance and authority structures (Peter-Guarin et al., 2012).  Table 2.5 shows the community-
based warning systems and respective protective responses or mechanisms that local ward officers 
and households have to flooding.  Table 2.6 lists the various coping mechanisms households utilise 
to reduce the impact of flooding on their daily lives, before, during and after flooding.  
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Table 2.5  Community-based warning signals/levels and protective responses/mechanisms against 
floods in Naga City urban poor. 

Public 
storm 
signal 

Community-
based warning 

parameters 

Precautionary measures taken by local ward 
officers 

Precautionary measures taken by 
households 

No.1  Signal no. 1 + 
water at knee 
depth  

¶ Local ward officers ask residents about their 
intention to evacuate and suggest 
precautions.  

 

¶ Households start to pack and 
wrap valuable items/ appliances 
in plastic to avoid damage. 

¶ Households should store water 
for drinking/domestic use. 

¶ Store food (rice + viands) and 
firewood/gas. 

¶ Livestock is moved to safety. 

No.2  Signal no. 2 + 
water rising 
above knee 
depth  

¶ Local officials ask the municipality to assist 
residents by providing trucks for a potential 
evacuation.  

¶ Information/forecasts by radio/television. 

¶ Prepare evacuation centres. 

¶ Listen to radio/television for 
forecasts. 

¶ Residents move all valuables to 
elevated areas/mezzanines. 

¶ Children, women and elderly 
people are evacuated to. 

¶ The homes of relatives or 
neighbours in flood-free areas or 
to evacuation centres. 

No.3  Signal no. 3 + 
water at waist 
depth + strong 
winds  

¶ Ward and municipal officers carry out 
rescue operations, usually by means of 
ǿƻƻŘŜƴ ōƻŀǘǎ όƪƴƻǿƴ ƭƻŎŀƭƭȅ ŀǎ ΨōŀƴŎŀΩύΦ  

¶ Municipal authorities ask the electricity 
company to cut off light/electricity. 

¶ Local officials visit residents who are still in 
their houses. 

¶ Local officers guide people to evacuation 
centres and conduct roll calls to count 
evacuees. 

¶ Some people still in their homes are 
evacuated. 

¶ Husband or eldest son stays 
behind to guard the house. 

(Source: Adapted from (Peters-Guarin et al., 2012) 
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Table 2.6         IƻǳǎŜƘƻƭŘǎΩ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ƛƴ ǊŜŘǳŎƛƴƎ ƛƳǇŀŎǘ ƻƴ Řŀƛƭȅ ƭƛŦŜΣ ōŜŦƻǊŜΣ ŘǳǊƛƴƎ ŀƴŘ Ǉƻǎǘ ŦƭƻƻŘƛƴƎ 
in Naga City urban poor. S ς temporary (short term) strategies; M strategies integrated into 
daily lives for a medium term; L ς strategies integrated into daily lives for the long term. 

Aspect of 
daily life 

Before flooding During flooding After flooding 

Housing  ¶ Reinforce wooden/-thatched 
houses by tying with wire (S). 

¶ Nail down walls and windows 
and put heavy items (sandbags, 
tyres) on top to protect roofing 
(S).   

¶ Prepare second-hand or scrap 
materials for future repairs (S). 

¶ Elevate part of the house/ build 
mezzanine (L). 

¶ Build house using reinforced 
materials or over two storeys 
(L). 

¶ Secure access to the 
house to avoid intrusion 
of debris and waste (S).  

¶ Vacate the house to 
avoid loss of life (S). 

¶ Source relief materials (S).  

¶ Dry walls with an electric 
fan to avoid deterioration 
(S). 

¶ Repair house with family 
members to avoid the cost 
of labour (SM). 

¶ wŜǇŀƛǊ ǘƘŜ ŘŀƳŀƎŜ ΨƭƛǘǘƭŜ ōȅ 
ƭƛǘǘƭŜΩ όaύΦ 

¶ Earth-filling to elevate 
room levels (L). 

¶ Ψ[ŜŀǾŜ ŀǎ ƛǘ ƛǎΩ ό[ύΦ 

Livelihood  ¶ Look for additional sources of 
income (SL).  

¶ Stock up shops so there are 
enough supplies to sell (S). 

¶ Increase working hours (SM). 

¶ Save money (ML). 

¶ Replace stock in shops and 
purchase agriculture products 
(farmers) (S). 

¶ Gather seeds for next planting 
season (SM). 

¶ Elevate shop buildings (L). 

¶ Stop working outdoors 
(S).  

¶ Use savings (S). 

¶ Temporary change in 
business location 
(second floor, roof or 
other safer place) (S).  

¶ Look for jobs in flood- 
free areas to meet family 
needs (SM).  

¶ Work over time (SL). 

¶ Ask for work or for 
assistance from other 
community members (S).  

¶ Look for alternative 
employment (ML). 

¶ Sell stored items on credit 
(S). 

¶ Sell scrap material from 
damaged houses (S). 

¶ Work for food (on farms) 
(SM). 

¶ Borrow money from 
relatives, moneylenders 
όΨƭƻŀƴ ǎƘŀǊƪǎΩΣ ŎƘŀǊƎƛƴƎ ƘƛƎƘ 
interest) or from the 
government (SL). 

¶ Pawn appliances and other 
valuables (SL). 

¶ Work over time (SL). 

Food  ¶ Buy food supplies to pre-empt 
scarcity and rising prices (S).  

¶ Store basic non- perishable food 
items (canned goods, rice, salt, 
sugar) (S). 

¶ Collect/store wood for fire and 
cooking (S). 

¶ Buy items or food stocks 
in bulk (S). 

¶ Buy food items at nearby 
stores (S). 

¶ Bring enough food to 
evacuation site (S).    

¶ Purchase cheap food 
(SL). 

¶ Collect relief items from 
local government unit and 
NGOs (S).  

¶ Place food stocks in 
containers to avoid damage 
by rats (SM). 

¶ Fetch wild edible foods (SL). 

¶ Change diet by eating 
cheaper food (ML). 

¶ Reduce food intake (ML). 

Health/ 
sanitation  

¶ Purchase nutritious food (S).  

¶ Store drinking water to avoid 
disease (S). 

¶ Do not buy perishable goods (S). 

¶ Buy first-aid medicines (S). 

¶ Prevent children from 
playing amidst 
floodwaters (S).  

¶ Dispose of human waste 
in plastic bags (SM). 

¶ Boil water to avoid 

¶ Consult health workers on 
sickness or injury (S).  

¶ Boil drinking water (S). 

¶ Avoid stagnant water, or 
thoroughly wash after 
coming into contact with it 
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Aspect of 
daily life 

Before flooding During flooding After flooding 

illnesses (S). 

¶ Follow proper personal 
hygiene routine (S). 

(S). 

¶ Avoid drinking pumped 
water (S). 

¶ Ask Barangay (Borough) or 
NGOs for medicines (SM). 

¶ Clean house and 
surroundings (SM). 

Safety of 
belongings  

¶ Arrange/improvise storage (S).  

¶ Install metal hooks to hang 
items (S). 

¶ Prepare waterproof containers 
(S). 

¶ Wrap valuable items/ 
appliances in plastic for safe 
storage (SM). 

¶ Fix things before evacuating (S). 

¶ Build stands for refrigerators 
and heavy items (SM). 

¶ Construct/install mezzanine 
floors (ML). 

¶ Place effects on second 
floor, in mezzanines or in 
sealed containers (SM).  

¶ Move livestock, poultry 
and vehicles to elevated 
roads (S). 

¶ Guard the house to 
protect belongings (S). 

¶ Place appliances at the 
homes of relatives or 
neighbours or at 
evacuation sites (SM). 

¶ Dry wet things with an 
electric fan (S).  

¶ Clean flood dirt from items 
(S). 

¶ Repair minor damage to 
appliances (SL). 

Mobility  ¶ Assemble improvised floaters 
(basin or cans) (S).  

¶ Get clothes ready for walking in 
the flooded area (S). 

¶ Prepare improvised walkways 
(SM). 

¶ Prepare banca (rustic boat) or 
identify some- one owning one. 
(S) 

¶ Set up temporary 
walkways (SM).  

¶ Wear suitable clothes, 
such as shorts and 
waterproof boots (S). 

¶ Do not walk bare foot, to 
avoid injury (S). 

¶ Build a make shift raft or 
floaters to carry heavy 
objects (S). 

¶ Use boats for mobility 
within the ward (S). 

¶  

¶ Do not go out unless it is 
necessary (S).  

¶ Do not walk bare foot in 
areas full of debris, to avoid 
injury (S). 

¶ Keep the walkways in place 
until the terrain is dry again 
(SM). 

Overall 
safety  

¶ Raise awareness of expected 
flooding during the typhoon 
season (JuneςDecember) (SM).  

¶ Follow forecasts/broad- casts 
from the Philippines 
Atmospheric, Geophysical and 
Astronomical Services 
Administration (PAGASA) via 
radio/ television (SM). 

¶ Ask in advance for temporary 
refuge in safer homes of 
relatives or friends (S). 

¶ Proper waste disposal (SM). 

¶ Participate in community 
programmes (that is, waste 
management, also known as 
RABUZ) to clean the drainage 
system (SM). 

¶ Follow official safety 
instructions (S).  

¶ Stop sending children to 
school (S). 

¶ Evacuate children, 
women and elders to 
temporary shelter 
(neighbours or relatives 
or evacuation centres) 
(S). 

¶ Clear surroundings of 
debris and dangerous 
materials (S).  

¶ Ask relatives, friends or city 
government for support 
(SL). 

¶ Help community members 
with repair work (S). 

¶ Participate in community 
recovery activities (S). 

¶ Clean canals (SM). 

(Source: Adapted from Peters-Guarin et al., 2012) 
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Cultural 
Strategies

Risk 
perceptions

Religious views 
& beliefs

Social 
(organisational) 

Strategies

Family

Networks 
(kinship & social)

Community - 
clans, caste, 

tribe, etc.

Awareness

Knowledge 
about threat

Knowledge of 
response options

Economic 
strategies

Economic 
diversification 

(flexibility)

Resource 
availability - food, 
shelter, income

Health

Coping Capacity

Coping Strategies

Livelihoods Relationships

Technological 
Strategies

Housing 
(protection)

Warning 
system

Waste 
management

Safety of 
belongings

Mobility

Land use 
practices

CORFU 
variables

Twigg, 2004 
categories of 

coping 
strategies

Other examples of coping strategies utilised by urban communities in developing Asian contexts can 
be found in Appendix A. The cases given in Appendix A and what the current tables (2.5 & 2.6) 
illustrate, are the essential aspects and components of the coping capacity of these urban 
communities they provide insight into how mitigation measures may assist them, and where these 
are needed.  Knowledge around their coping capacity also enables a more informed and focused 
FRM & DRR activities. 

2.3 Identifying variables for the assessment of coping capacity  

From the discussion on coping capacity and related strategies, a good starting point in selecting 
ǾŀǊƛŀōƭŜǎ ƻŦ ŎƻǇƛƴƎ ŎŀǇŀŎƛǘȅ ŦƻǊ ǘƘŜ /hwC¦ ŘŀƳŀƎŜ ǊŜǎŜŀǊŎƘΣ ƛǎ ǿƛǘƘ ¢ǿƛƎƎΩǎ όнллпύ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ 
coping strategies (Table 2.3).  He identifies: technological strategies, economic strategies, social 
strategies and cultural strategies, components of which are activated in specific sequence relative to 
the event: before, during and post (Twigg, 2004).  This temporal aspect is what Blaikie et al. (1994) 
base their classification of coping capacity.  From the examples of case studies from urban poor 
communities in several Asian cities (Appendix A) and the work of Peter-Guarin et al. (2012) in Naga 
City in the Philippines, it can be seen in what areas of life these coping strategies are applied in order 
to sustain daily life, these include: housing and shelter; protection of belongings; food and water; 
mobility; health and sanitation; overall safety & information; warning systems; access to resources 
and preparation actions. 

Figure 2.3 shoǿǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ¢ǿƛƎƎΩǎ όнллпύ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘǊŜŜ ǇǊƛƳŀǊȅ 
CORFU variables believed to best describe and/or encapsulate the fundamentals of coping capacity 
ƛƴ ŎƻƳƳǳƴƛǘƛŜǎΦ  ¢ƘŜ ǾŀǊƛŀōƭŜǎ ƻŦ Ψ!ǿŀǊŜƴŜǎǎΩΣ Ψ[ƛǾŜƭƛƘƻƻŘΩ ŀƴŘ ΨwŜƭŀǘƛƻƴǎƘƛǇǎΩ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘΦ 
The following chapter builds on what understanding and meaning may underpin these variables and 
their applicability to the current research process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3 Identification of primary variables for CORC¦ ²tо ŦǊƻƳ ¢ǿƛƎƎΩǎ όнллпύ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ 

coping strategies - ǘƘŜ ōƻȄŜǎ ƛƴŘƛŎŀǘŜ ǘƘŜƳŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ¢ǿƛƎƎΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǘƘŀǘ Ŏŀƴ 
provide guidance in the selection of secondary descriptive variables.
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3.  PRIMARY SOCIAL VARIABLES FOR COPING CAPACITY 

3.1 Awareness: the cornerstone of flood risk management 
 
An aspect that is not explicit in the above discussion, but instead exists implicitly behind the 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǇǊŜǇŀǊŜŘƴŜǎǎΣ ƛǎ ΨŀǿŀǊŜƴŜǎǎΩΦ  ¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ CŜŘŜǊŀǘƛƻƴ ƻŦ 
RŜŘ /Ǌƻǎǎ ŀƴŘ wŜŘ /ǊŜǎŎŜƴǘ {ƻŎƛŜǘƛŜǎ όLCw/ύ ŘŜŦƛƴŜǎ ǇǳōƭƛŎ ŀǿŀǊŜƴŜǎǎ ŀǎ άthe extent of common 
knowledge about disaster risks, the factors that lead to disasters and the actions that can be taken, 
individually and collectively, to reduce exposure and vulnerability to hazardsέ όLCw/Σ нлммΣ ǇǇΦ рύΦ  
Public awareness of the threat and need to act is essential for the effectiveness of all other actions.  
In an ideal situation, awareness will lead to mitigation and preparedness of stakeholders and in turn 
reduce the impacts of floods (Jha et al., 2012).  The lack of awareness can lead to people not heeding 
warnings or being aware of the need to evacuate.  It can also reduce the effectiveness of other 
structured and non-structured mitigation measures and in effect iƴŎǊŜŀǎŜǎ ŀ ŎƻƳƳǳƴƛǘƛŜǎΩ 
ǾǳƭƴŜǊŀōƛƭƛǘȅΦ  WƘŀ Ŝǘ ŀƭΦΣ όнлмнΣ ǇǇΦ флύ ǎǘŀǘŜǎ ǘƘŀǘ άFlood risk awareness is the cornerstone of non-
structural flood risk managementέΣ ŀƴŘ ŀǎ ǎǳŎƘ ŀƴ ŜǎǎŜƴǘƛŀƭ ŦŀŎǘƻǊǎ ƛƴ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ 
development of coping capacity in a city - as such a variable that must be represented in CORFU 
outputs.  
 
The United Nations Hyogo Framework for Action is an international strategy aimed at the reduction 
in the risk of disasters through the development of resilient communities (UN/ISDR, 2005).  The 
Strategy has been adopted by 168 countries, including the CORFU case studies: Nice (France), 
Germany (Hamburg), Spain (Barcelona), Bangladesh (Dhaka), China (Beijing), and India (Mumbai).  It 
sets out 5 priorities for reducing the risk of disasters: 
 
1. Ensuring that disaster risk reduction is a national and a local priority with a strong institutional 

basis for implementation. 
2. Identify, assess and monitor disaster risks and enhance early warning. 
3. Use knowledge, innovation and education to build a culture of safety and resilience at all levels. 
4. Reduce the underlying risk factors. 
5. Strengthen disaster preparedness for effective response at all levels. 
 
As can be seen the 3rd Priority of Action of the Hyogo Framework for Action (UN/ISDR, 2005) states 
ΨǳǎŜ ƪƴƻǿƭŜŘƎŜΣ ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ǘƻ ōǳƛƭŘ ŀ ŎǳƭǘǳǊŜ ƻŦ ǎŀŦŜǘȅ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜ ŀǘ ŀƭƭ ƭŜǾŜƭǎΩΦ  
This objectives works under the knowledge that disasters can be reduced when the people affected 
are well informed and motivated within a culture of disaster prevention and resilience (UN/ISDR, 
2005). Such a culture is generated through collection, compilation and dissemination of relevant 
knowledge and information on hazards (UN/ISDR).  
 

3.1.1 Experience: awareness in decision making in hazard (flood) response 
(coping capacity)  
 
! ŎƻƳƳǳƴƛǘȅΩǎ ŀǿŀǊŜƴŜǎǎ ǿƛƭƭ ōŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜƛǊ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ƘƛƎƘ ƛƳǇŀŎǘ ŦƭƻƻŘ 
events (i.e. their experience) (Jha et al., 2012). Their experience will add to their adaptive capacity, 
through their instances of coping.  These adjustments and ability to manage and based on 
awareness gathered through experience and ultimately will become part of the cultural knowledge 
of an area (given enough time and depending on the predictability of hazard characteristics, e.g. 
duration, frequency, depth etc.) (Burton et al., 1993). 
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Does the heavy rain 

persist?

Are the þoodwaters 

rising/remaining?

Can we continue 

with our everyday 

activities?

Is the family safe?

Are our belongings/

valuables safe?

Can we manage the 

situation with our 

own means?

Continue with 'normal' life;

Wait until þood recedes;

Restore everyday aspects;

Provide help to vulnerable community members.

Yes

Yes

Yes

Yes

Yes

Yes

Back to 'normal' life

Adopt coping mechanisms to lessen 

disruption of 'normal' life.

Adopt coping mechanisms to provide 

safety to the most vulnerable members.

Adopt coping mechanisms to avoid 

losses of everyday items and other 

important assets.

Adopt coping mechanisms which look for 

assistance inside the community and 

outside (government, NGOs, churches).

No

No

No

No

No

No

1

2

3

4

5

6
Back to 

Question No. 2

 
Expression of this is encapsulated under Peters-DǳŀǊƛƴ Ŝǘ ŀƭΦΩǎ όнлмнύ ŎƻƴŎŜǇǘ ƻŦ ƳŀƴŀƎŜŀōƛƭƛǘȅ ŀƴŘ 
illustrated through the decision-making processes their communities possess to manage flood 
events.  Figure 3.1 shows the decision-making processes these researchers identified from their 
work with flood-affected urban-poor communities in Naga City. Box 3.1 lists some of the criteria 
these researchers described as guiding points for household decision making. Based on such criteria 
communities and households can begin to characterise their ability to manage flood events (Peter-
Guarin et al., 2012). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1 Decision-making by households when flooding reaches ankle, knee, waist depth and 

above. 

(Source: Adapted from Peters-Guarin et al., 2012) 
 
Understanding the awareness vulnerable communities have to flood risk and flood dynamics enables 
a description of what is manageable to these communities, and ultimately the threshold at which a 
flood event becomes disastrous.  Figure 3.2 shows the results from Peters-DǳŀǊƛƴ Ŝǘ ŀƭΩǎ όнлмнύ 
interviews with vulnerable communities in regards to how they utilise hazard characteristics (water 
depth and flood duration) to identify manageability and appropriate response.  Four hazardous 
categories were described by communities (and classified by these authors): normal, manageable, 
highly disturbing, unmanageable, disastrous, in regards to flood episodes; Table 3.1 provides 
descriptions and definitions for each category as well as indicating responses (coping strategies) 
these communities have to enable them manage flood events (thereby improving their resilience to 
them)  (Peter-Guarin et al., 2012). 
 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

25 

 
Box 3.1 The course of household decision-making is based on what can be called a subjective 

ΨƳǳƭǘƛ-ŎǊƛǘŜǊƛŀΩ ƧǳŘƎƳŜƴǘ ǘƘŀǘ ƛƴŎƭǳŘŜǎΥ 

¶ Flood behaviour in their own zone: from previous experience the households know the potential 
depth and duration of a given type of flood in their surroundings. 

¶ Perceptioƴǎ ƻŦ ǘƘŜƛǊ ƻǿƴ ǎǇŀǘƛŀƭ ƭƻŎŀǘƛƻƴ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ŦƭƻƻŘƛƴƎΥ ǘƘŜ ƘƻǳǎŜƘƻƭŘΩǎ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ƻŦ 
local variations in the topography around its residence, and its proximity to flooding paths.  

¶ Awareness of their own levels of physical exposure: the security that their house can provide to 
family members and belongings.  

¶ Perceptions of their own socioeconomic capacity or resilience for absorbing the progressive losses 
caused by the succession of flood stages.  

¶ Expectations of potential external assistance from Barangay and municipal authorities, churches, 
local politicians and NGOs; based on their experience of previous floods.  

¶ Awareness of potential health environmental problems in their area associated with the presence 
of pollutants, such as human and animal waste. 

¶ Perceptions of the state of affairs for the whole community: the levels of dislocation experienced 
by other households in their own zone and ward. 

(Source: Adapted from Peters-Guarin et al., 2012) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2  Shows how depth and duration of flooding were identified by community participants and 

used to explain the progressive hazardousness of flood episodes. 

(Source: Adapted from Peters-Guarin et al., 2012) 
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Table 3.1 IƻǳǎŜƘƻƭŘǎΩ ƳŀƴŀƎŜŀōƛƭƛǘȅ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǊŜǎǇŜŎǘƛǾŜ coping strategies. 

Category Description Coping strategies 

Normal ¶ Low flood levels ς ankle depth 
(+/-30cm). 

¶ Lasting less then three days. 

¶ This stage does not embody high 
levels of direct physical threat, 
but because of its high 
recurrence it increases the 
exposure of people, particularly 
children, to water-borne 
diseases. 

¶ Adaptation strategies:  

¶ Elevated houses and pathways; 

¶ Help working people to carry on with their economic 
activities; 

¶ Students can attend school;   

¶ Generally people are able to continue with their 
ΨƴƻǊƳŀƭ ƭƛŦŜΩΦ 

¶ During these flood stages people carefully follow the 
official warnings, and their coping mechanisms sustain 
their mobility while avoiding direct contact with 
floodwaters polluted with human and animal waste.  

Manageable 
(disturbing) 

¶ Flood stages below or slightly 
above knee depth (40-60 
centimetres or 1-2 feet) and 
which lasts less than three days,  

¶ Or flooding at ankle depth but 
which lasts between three days 
and one week. 

¶ By instigating some coping strategies at the family 
level, the situation is still found to be manageable. 

¶ The disturbance comes from the interruption of 
normal activities, schooling, for example, such that 
working parents have to allocate time from economic 
activities to take care of their young. 

¶ Disruptions to ǇŜƻǇƭŜΩǎ ŜǾŜǊȅŘŀȅ ŀŎǘƛǾƛǘƛŜǎ ǊŜǇǊŜǎŜƴǘ 
extra stress in their already challenging daily lives. 

¶ Mobility difficulties arise as many roads and pathways 
are flooded and economic activities such as street 
vending and washing clothes, as well as the running of 
sƳŀƭƭ Ψƛƴ-ƘƻǳǎŜΩ ǎƘƻǇǎ ŀƴŘ ŦƻƻŘ ǎǘŀƭƭǎΣ ƘŀǾŜ ǘƻ ŎŜŀǎŜΦ 

¶ This stage also represents a higher exposure to 
diseases among people who still commute to work or 
perform tasks such as collecting potable water, for 
they have to wade amidst stagnant waters. 

Highly 
Disturbing 
(hardly 
manageable or 
intolerable) 

¶ Flooding reaches below or 
slightly above waist depth (80-
100 centimetres or 
approximately three feet) and 
lasts between one and three 
days,  

¶ Or when water levels are below 
or slightly above knee depth (40-
60 centimetres or 1-2 feet) but 
last between three and seven 
days. 

¶ Mechanisms to counteract the negative effects of 
inundations are nearly depleted 

¶ The disturbance created usually exceeds the resilience 
of the most vulnerable groups - Their flimsy 
residences do not constitute a safe shelter anymore 
and most of their daily economic livelihood activities 
come to a halt. 

¶ The field studies found that this flood stage marks the 
boundary at which the poorest and more exposed 
families are forced to seek external physical 
protection and food assistance. 

¶ The first option for most families is to look for 
stronger buildings nearby to allow them to continue 
to protect their land plot. If neighbours cannot 
provide such assistance, people move to the homes of 
friends or relatives or to official evacuation centres in 
more remote areas. 

¶ Livelihoods and services. Flooding up to waist depth 
can cause severe damage to structures and poses a 
serious threat to the longer-term well being of the 
entire ward. 
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Category Description Coping strategies 

 

Unmanageable ¶ Flooding reaches around chest 
depth (130 centimetres or 
approximately four feet) in a 
single day and lasts a maximum 
of three days,  

¶ Or, when flooding reaches waist 
depth (80-100 centimetres or 
about three feet) but lasts 
between three days and one 
week,  

¶ Or, moderate magnitude 
flooding below knee depth (40-
60 centimetres or 1-2 feet), 
which lasts for more than one 
week. 

¶ The community asserts that it does not have the 
resources to manage or cope with the situation at this 
stage; most households have to rely on external 
assistance to meet basic needs, including drinking 
water, food, health care, sanitation and shelter. At 
this stage most people in low-lying areas have to leave 
their residence and move out of the ward; social and 
economic activities in the low-lying areas come to a 
stop and the community as such nearly disintegrates 

Disastrous ¶ Flooding, regardless of the 
duration, reaches above chest 
depth (more than 130 
centimetres or more than four 
feet),  

¶ Or when flood levels are below 
or slightly above waist depth 
(80-100 centimetres or 
approximately three feet) and 
last more than three days,  

¶ Or when floodwaters are below 
or slightly above hip depth (70-
90 centimetres or around three 
feet) but accompanied by strong 
winds (that is, during a category 
four or five typhoon). 

¶ In this case extreme mechanisms are adopted, such as 
family disintegration, migration (particularly of the 
head of household) to bigger cities, or simply 
remaining in a state of marginalisation and destitution 
ŦƻǊ ȅŜŀǊǎΣ ǿƘƛŎƘ ōŜŎƻƳŜǎ ǘƘŜƛǊ ΨƭƛŦŜǎǘȅƭŜ they are part 
of the collective memory. 

(Source: Adapted from Peters-Guarin et al., 2012) 
 

3.1.5 !×ÁÒÅÎÅÓÓ ÉÎ ÓÕÍÍÁÒÙȣ  
 
This section is in no way an exhaustive review of the role and importance of awareness in enabling 
communities to prepare for and coping with floods.  It is instead aimed at providing some 
background to how awareness of flood risk provides essential capacity for coping with hazards, and 
highlight some of the areas (decisions-making in relation to protective actions, understanding of 
protective measure options, awareness of the risk) in which awareness impact.  
 
Three aspects of awareness identified as being important to vulnerable communities, are:  1. 
Experience of flooding and flood related impacts.  2. Education on the risk and what are the options 
for coping with a flood. 3. Signs of the risk of flooding (environmental clues) in the environment.  
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3.2 Livelihoods  
 
Chambers and Conway (1992, pp. 7 cited in Sanderson, 2000) describes livelihoods as comprising 
ΨǘƘŜ ŎŀǇŀōƛƭƛǘƛŜǎΣ ŀǎsets (both natural and social) and activities required for a means of living; a 
livelihood is sustainable when it can cope with and recover from stresses and shocks, maintain or 
enhance its capabilities and assets, both now and in the future, while not undermining the natural 
ǊŜǎƻǳǊŎŜ ōŀǎŜΩΦ  [ƛǾŜƭƛƘƻƻŘǎ ǘƘŜǊŜŦƻǊŜΣ ǊŜǇǊŜǎŜƴǘ ŀƴ ƛƳǇƻǊǘŀƴǘ ŀǎǇŜŎǘ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ 
cope with flooding; they in essence provide the material support (economic, nutritional, shelter) for 
ǎǳǎǘŀƛƴƛƴƎ ΨƴƻǊƳŀƭ ƭƛŦŜΩΦ  Lƴ ǘƘŜ Ŧollowing section two aspects of this component are described, first 
the Livelihood Approach, which is a DRR strategy for enhancing livelihoods in vulnerable 
communities, and Livelihood assets and the strategies that are utilized in making optimal use of 
what assets are available and accessible to communities. 
 

3.2.1 Livelihood Interventions  
 
Livelihood interventions aim at sustaining and/or enhancing vulnerable communities abilities to 
cope with natural hazards through 1. Development of policies, institutions and processes that enable 
people to have available (and access) the assets (resources) they need to carry out their livelihood 
strategies, and 2. Support the provision, protection and recovery of assets (Jones et al., 2010). By in 
large livelihood-oriented programs have yet to move beyond the local level and take into 
consideration policies and institutions at regional, national and even international levels (e.g. The 
ŘŜǎƛǊŜŘ ƻǳǘŎƻƳŜǎ ƻŦ ƛƳǇǊƻǾŜŘ ƭƛǾŜƭƛƘƻƻŘ ǎǘŀōƛƭƛǘȅΣ ŎŀƴΩǘ ōŜ ŀŎƘƛŜǾŜŘ ǘƘǊƻǳƎƘ ǎǳǇǇƻǊǘ ƻf alternative 
income generation activities at local levels alone, wider markets must be sufficiently developed as 
well) (Jones et al., 2010).  Box 3.2 summaries livelihood interventions. 
 
Box 3.2  Livelihood interventions 

Livelihoods provisioning: Interventions that meet immediate needs, e.g. cash transfers, food aid 
Livelihood protection: Interventions that protect or recover assets, e.g.: 

¶ Agricultural support (crops, livestock, fisheries, agro-forestry), improvements (inputs, assets, services)  

¶ Income generation, vocational training  

¶ Microfinance/microcredit/savings and loans and insurance  
Livelihood promotion: Interventions that create new skills, influence policies and strengthen 
institutions:  

¶ CBO/local institution capacity building (e.g. farming coopeǊŀǘƛǾŜǎΣ ǿƻƳŜƴΩǎ ƎǊƻǳǇǎΣ ǾƛƭƭŀƎŜ 
development committees, self-help groups, etc.)  

¶ Natural resource management (e.g. soil and water conservation, afforestation, etc.)  

¶ !ŎŎŜǎǎ ǘƻ ƳŀǊƪŜǘǎ όƛƴŦƻǊƳŀǘƛƻƴΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ǾƻǳŎƘŜǊǎΣ ǇǊƻŘǳŎŜǊǎΩ ŎƻƻǇŜǊŀǘƛǾŜǎύ  

¶ Influencing policy: land rights/ownership, border controls, remittances, trade, environmental policies, 
etc. 

(Source: Jaspars & Maxwell, 2009, cited in Jones et al., 2010) 
 
In terms of supporting livelihoods, the following have been utilised to help vulnerable communities 
in coping with natural disasters (Jones et al., 2010):  

¶ Strengthening community organisation 

¶ Natural resource management; 

¶ Income generation; 

¶ Access to markets and living conditions; 

¶ Capacity building to analyse hazards and stresses; 

¶ Improve early warning; 

¶ Contingency planning. 
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Several different approaches aimed at supporting community livelihoods exist: social protection, the 
livelihood approach and DRR in general (Jones et al., 2010).  Box 3.3 describes the some of the 
frameworks used in social protection, the next sections discusses the livelihood approach. 
 
Box 3.3  Social protection frameworks 

Social Risk Management: 

¶ Preventive strategies are public measures to reduce the probability of risk. For example, in the labour 
market, preventive SRM interventions are geared towards improving the skills or the functioning of 

labour markets to reduce the risk of un- or under-employment or low wages.  

¶ Mitigation strategies decrease the impact of a probable risk. Typical mitigation strategies are portfolio 
diversification, insurance and hedging. They can be either formal or informal. Reciprocity 

arrangements in families or communities are examples of informal insurance schemes.  

¶ Coping strategies relieve the burden of risk once it has occurred. The government has an important 
role in assisting people in coping, for example when individual households have not saved enough to 
handle serious illness or catastrophic risks.  

 
Protective, preventive, promotive and transformative measures:  

¶ Protective measures provide relief from deprivation. Protective measures are narrowly targeted safety 
net measures in the conventional sense ς they aim to provide relief from poverty and deprivation 
where promotional and preventive measures have failed. Protective measures include social assistance 
for the chronically poor, especially those who are unable to work and earn an income. This equates 
most closely with mainstream social welfare. Social assistance programmes typically include targeted 
resource transfers ς disability benefit, single parent allowances and social pensions for the elderly poor 
ς that are financed publicly (out of the tax base, with donor support and/or through NGO projects).  

¶ Preventive measures seek to avert deprivation. Preventive measures deal directly with poverty 
alleviation. They include social insurance for economically vulnerable groups ς people who have fallen 
or might fall into poverty and may need support to help them manage livelihood shocks. This is similar 
to social safety nets. Social insurance programmes refer to formalised systems of pensions, health 
insurance, maternity benefit and unemployment benefits, often with tripartite financing by employers, 
employees and the state. They also include informal mechanisms, such as savings clubs and funeral 
societies.  

¶ Promotive measures aim to enhance real incomes and capabilities of the poorest and most vulnerable 
populations while remaining grounded in SP objectives. They are achieved through a range of 
livelihood- enhancing programmes targeted at households and individuals, such as microfinance and 
school feeding. The intention of promotive measures is not to broaden the scope to include all 
development initiatives, but to focus on approaches and instruments that have income stabilisation at 
least as one objective. Strategies of risk diversification ς such as crop or income diversification ς can be 
considered promotive measures.  

¶ Transformative measures seek to address vulnerabilities arising from social inequity and exclusion of 
the poorest and most marginalised groups. Interventions under this category might include collective 
ŀŎǘƛƻƴ ŦƻǊ ǿƻǊƪŜǊǎΩ ǊƛƎƘǘǎΣ ǇǊƻǘŜŎǘƛƴƎ ƳƛƴƻǊƛǘȅ ŜǘƘƴƛŎ ƎǊƻǳǇǎ ŀƎŀƛnst discrimination or HIV and AIDS 
sensitisation campaigns. Transformative approaches to SP are therefore broadly similar to rights-based 
approaches.  

(Source: Jones et al., 2010) 

4ÈÅ Ȭ,ÉÖÅÌÉÈÏÏÄ ÁÐÐÒÏÁÃÈȭ 

¢ƘŜ ΨƭƛǾŜƭƛƘƻƻŘ ŀǇǇǊƻŀŎƘΩ όƻǊ ΨǎǳǎǘŀƛƴŀōƭŜ ƭƛǾŜƭƛƘƻƻŘǎ ŀǇǇǊƻŀŎƘΩ ƻǊ Ψ ƭƛǾŜƭƛƘƻƻŘ ǎŜŎǳǊƛǘȅ ŀǇǇǊƻŀŎƘΩύ ƛǎ 
a measure for promoting coping capacity within urban communities.  This is a DRR approach that 
ŀƛƳǎ ŀǘ ŜƴŦƻǊŎƛƴƎ ǇƻƻǊΣ ǾǳƭƴŜǊŀōƭŜ ǇŜƻǇƭŜǎΩ ŀōƛƭƛǘȅ ǘƻ ŎƻǇŜ ǿƛǘƘ ŘƛǎŀǎǘŜǊ ŀƴŘ ŜȄǘŜǊƴŀƭ ǎǘǊŜǎǎŜǎ ōȅ 
placing ǘƘŜ Ǝƻŀƭ ƻŦ ΨǎǘǊŜƴƎǘƘŜƴƛƴƎ ƭƛǾŜƭƛƘƻƻŘǎΩ ŀǘ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ŘƛǎŎǳǎǎƛƻƴǎ ŀōƻǳǘ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ 
poverty reduction (Twigg, 2004). In so doing the opportunity to combine disaster reduction and 
development initiatives in one unified approach is created (Sanderson, 2000).  
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Funding agencies like DFID and the United Nations Development Program (UNDP), non-
governmental organisations (NGOs) such as Oxfam and CARE, as well as research institutes e.g. the 
Institute of Development Studies (IDS) have focused on developing livelihood-based approaches as 
bases for policy and practice formulation (Sanderson, 2000). These approaches provide insight into 
the factors affecting the livelihood strategies that people choose in coping with disasters, this 
includes their reasons for choosing to live in hazard exposed areas and tolerate risks and hazards 
(Twigg, 2004).  Such choices most often reflect their need to sustain fragile livelihoods, e.g. family 
incomes, from day to day (Twigg, 2004). Figure 3.3 shows a widely used conceptual model of the 
livelihood approach and important aspects in it. Interventions intended to sustain and/or protect 
livelihoods are applicable at any stage in the disaster cycle.  Figure 3.4 shows livelihood approach 
strategies as applicable to various stages of the disaster cycle.  Box 3.4 lists the key elements of 
livelihood approaches. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.3 /!w9Ωǎ ƭƛǾŜƭƛƘƻƻŘ ƳƻŘŜƭΦ 

(Source: Twigg, 2004) 
 
 

Box 3.4  Key elements of livelihood approaches 

People: 
People are the starting point ς liveliƘƻƻŘ ŀǇǇǊƻŀŎƘŜǎ ƛƴŎƭǳŘŜ Ƙƻǿ ǇŜƻǇƭŜ ƻōǘŀƛƴ ΨŀǎǎŜǘǎΩΣ ǿƘŀǘ ǘƘŜȅ Řƻ ǿƛǘƘ 
them, what gets in their way whilst obtaining them, and who has control over the resources on which assets 
are based (Sanderson, 2000, pp. 96); and 
Context: 
The recognition that poor people live and work within a context of vulnerability (Twigg, 2004); this context is 
composed of three main factors: 

i. Long-term, large-scale trends i.e.: population trends; resource trends; economic trends (national and 
international); trends in governance and politics; and technological trends. 

ii. External shocks i.e. human health shocks (e.g. epidemics); natural shocks (e.g. natural hazard-induced 
disasters); economic shocks (e.g. rapid changes in exchange rates; conflict and disease; drought or 
pest infestations that affect crops and livestock. 

iii. Seasonality (seasonal shifts in): prices, production, food availability, employment opportunities and 
health. 
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Preparedness

ReliefRecovery

ÅLong-term livelihood 
strengthening programs 
(integrated with development 
work).

ÅShort-term disaster preparedness 
initiatives inclusive of steps to 
protect material assets, or to move 
them to safety as part of 
contingency planning.

ÅStrong social capital (in the 
form of community 

organisation) effective in 
emergency.

Emergency

ÅEmergency relief can be 
utilised to maintain 
livelihood activites

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.4 Livelihood approach strategies within the context of the disaster management cycle. 

(Source: adapted from Twigg, 2004) 
 
Although predominantly employed in rural settings, livelihood approaches within urban contexts 
provide important understandings around the complexities of urban poverty and its links to disasters 
(Sanderson, 2000). Sanderson (2000) lists the benefits of applying livelihood approaches within 
urban contexts: 
 

¶ Links micro to macro issues.  A livelihood approach does not advocate community level or 
municipal interventions, but rather an integrated view of the links between all levels that affect 
poor urban dwellers i.e. from how households secure a living to the policies that control them. 

¶ Highlights the complexity of controls institutions and their regulations have over access to 
resources i.e. municipality controls may be legal, but institutions such as drug gangs impose 
illegal controls on poor communities. 

¶ Indicates access to resources as a key concept, this includes the ability of poor urban dwellers to 
access health care, food, employment, shelter or political power. 

¶ The importance of income as a mechanism for accessing resources (e.g. food, clothing, building 
materials and education) is stated. 

¶ The importance of household-level assets, inclusive of social as well as physical assets, is 
emphasized. 
 

Urban contexts are constantly changing and hold elements of uncertainty unique from those 
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experienced in rural environments.  

3.2.2 Livelihood assets & strategies  
 
Ψ[ƛǾŜƭƛƘƻƻŘ ŀǎǎŜǘǎΩ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ŎŀǇŀŎƛǘƛŜǎ ǘƘŀǘ ǇŜƻǇƭŜ ƘŀǾŜ ǘƻ ŀŎǘƛǾŜƭȅ ǎǳǎǘŀin their 
livelihoods.  Not only available assets determine livelihood options, but also the wider governance 
structures, or policies, institutions and social processes (Twigg, 2004; Jones et al., 2010).   These 
governance structures, policies and processes determine access to and control over assets by 
ŘƛŦŦŜǊŜƴǘ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǳǇǎ όWƻƴŜǎ Ŝǘ ŀƭΦΣ нлмлύΦ !ǎǎŜǘǎ ǊŜǇǊŜǎŜƴǘ ŀ ΨōǳŦŦŜǊΩ ƘƻǳǎŜƘƻƭŘǎ ƘŀǾŜ ŀƎŀƛƴǎǘ 
disasters (shocks) as well as stresses like ill health (Sanderson, 2000). Twigg (2004) lists and 
describes five main categories of livelihood assets: human capital, social capital, natural capital, 
physical capital, financial capital; Sanderson (2000) includes political capital to this list ς Table 3.2 
lists and describes these livelihood categories. 
 
Table 3.2 Livelihood asset categories. 

Category Description 

Human capital Skills (i.e. entrepreneurial), knowledge, ability to labour, good health. 

Social capital 
The social resources upon which people draw in pursuit of livelihood objectives (e.g. 
networks and connections, membership of groups, relationships of trust, reciprocity and 
exchange). 

Natural capital 
The natural resource stocks from which resource flows and services are derived (e.g. land, 
forest, marine/wild resources, water, protection from storms and erosion). 

Physical capital 

The basic infrastructure and producer goods needed to support livelihoods.  Infrastructure 
components include: land, affordable transport, secure shelter, adequate water supplies 
and sanitation, and access to information.  Producer goods are the tools and equipment 
that people use to function more productively. 

Financial capital 
Includes savings and credit, and inflows of money other than earned income (e.g. pensions, 
remittances). 

Political capital Having a say in democratic processes. 

(Source: Adapted from Sanderson, 2000 & Twigg, 2004) 
 
Livelihood strategies are what people do to make a living in normal times, and what they do to meet 
their livelihood goals; they fall under three main clusters: intensification/extensification (more 
output per unit area or increased area under cultivation); diversification (the adoption of new 
strategies); and migration (Jones et al., 2010).  Different livelihood strategies represent the ways in 
which people utilise their assets for consumption, production and exchange (Twigg, 2004).  
Livelihood strategies are affected by institutions, organisations, policies and legislation operating at 
all levels, i.e. household to international, and in all spheres i.e. private to public (Twigg, 2004).  
Successful strategies result in economic and non-economic improvements to their livelihoods such 
as (Twigg, 2004, pp. 53): 
 

¶ Greater income and more economically sustainable livelihoods; 

¶ Increased well-being (comprising non-material elements such as self-esteem, sense of control 
and inclusion, personal safety, community participation and political enfranchisement, and 
maintenance of cultural heritage); 

¶ Better access to services such as health, water power and education; 

¶ Reduced vulnerability to external trends, shocks and seasonality; 

¶ Improved nutrition and food security ς which is of fundamental importance; and  

¶ More sustainable use of the natural resource base. 
 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

33 

 

3.2.3 [ƛǾŜƭƛƘƻƻŘǎ ƛƴ ǎǳƳƳŀǊȅΧ 

This section is in no way an exhaustive review of the role and importance of livelihoods in enabling 
communities to prepare for and coping with floods.  It is instead aimed at providing some 
background to how livelihoods are supported (Livelihood strategies) and constituted (Livelihood 
assets).  Although in DRR practices the Livelihood approach is largely focused on poor communities 
(Sanderson, 2000; Twigg, 2004), its core principles are applicable to all vulnerable social 
communities in urban environments (Wisner et al., 2004).  Furthermore it highlights and describes 
an important concept for the assessment of coping capacity and ultimately damage potential from 
flooding.  Because of this it is a useful variable for the social dimension framework. 
 
Three aspects of livelihood have been identified as being important to vulnerable communities:   
1. Access and availability of resources, or livelihood assets.   
2. Flexibility of livelihood strategies.  
3. Health of individuals in order to carry out activities that support livelihoods.  
 

3.3 Relationships  
 
Within sociological research there is wide acknowledgement that personal networks offer social 
resources that provide capacity in times of need, and which varies with social position (Elliot et al., 
2010).  Since being described by sociologist Pierre Bourdieu and James Coleman in 1986 and 1988 
ǊŜǎǇŜŎǘƛǾŜƭȅ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǎƻŎƛŀƭ ŎŀǇƛǘŀƭΩ Ƙŀǎ ōŜŎƻƳŜ ƛƴƴŀǘŜƭȅ ƭƛƴƪŜŘ ǿƛǘƘ ǊŜǎŜŀǊŎƘ ŀǊƻǳƴŘ ǎƻŎƛŀƭ 
networks and natural disasters (Ganapati, 2012).  At the root of what is being explored or described 
within this concept are social relationships and interactions, and how these enable or prevent 
individuals, households or communities from accessing resources - social networks are core to the 
allocation of resources within a society and therefore, the enhancement of livelihood and well-being 
(Adger, 2003). 
 

3.3.1 Social capital 
 
As with all social concepts, the understanding and definition of social capital is varied and much 
ŘŜōŀǘŜŘ ό!ŘƭŜǊΣ нллфύΦ  DƛǾŜƴ tǳǘƴŀƳΩǎ όнллфΣ ǇǇмфΣ ŎƛǘŜŘ ƛƴ !ŘƭŜǊΣ нллфύ ŘŜŦƛƴƛǘƛƻƴΥ Ψ{ƻŎƛŀƭ ŎŀǇƛǘŀƭ 
refers to connections among individuals - social networks and the norms of reciprocity and 
trustworthiness ǘƘŀǘ ŀǊƛǎŜ ŦǊƻƳ ǘƘŜƳΩΣ !ŘƭŜǊ όнллфύ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ǘǿƻ ŎƻǊŜ ŀǎǇŜŎǘǎ ǘƘŀǘ 
social scientists utilise in describing social capital: structural (italic in definition) and cultural 
(underlined in definition).  Structural aspects include networks and connections, and cultural aspects 
include social norms, values and obligations (Adler, 2009).  It is through social connections and 
relations that individuals, households or small groups secure or are denied access to resources 
(Adler, 2009).  It is through social norms, values and obligations that co-operation between 
individuals, groups or communities is promoted (Fukuyama, 2001).  In many regards, the concept of 
social capital provides explanations for how individuals use their relationships to other people and 
actors for their own good or the good of the collective (Adger, 2003).  This collective good or welfare 
consists of material elements, spiritual and social dimensions. 
 
In addition to the recognition that social capital encapsulates both the connections between 
individuals, households, communities (structural) and the norms governing responsibility, trust and 
reciprocity (cultural), there is the recognition that there are different kinds of social capital (Adger, 
2003; Elliot et al., 2010; Ganapati, 2012).  The two main kinds are bonding and bridging (sometimes 
called networking) social capital (Elliot et al., 2010; Ganapati, 2012).  Bonding social capital describes 
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When important?

Low income and socially excluded 
groups.

When state provides social security.

Bonding social capital

When important?

Dynamic mobile communities.

Managing collective resources

Networking social capital

Absence of state

Flow of information and resources

the relationships between individuals within a like or shared socioeconomic group (left image in 
Figure 3.5). This type of social capital is usually based around friendship and kinship networks 
(Adger, 2009).  Contrastingly bridging or networking social capital (right image in Figure 3.5) involves 
ties with individuals, groups or organisations external to the group (Adger, 2009).  These latter ties 
are usually weaker then bonding ties, and involves fragile bonds of trust and reciprocity, because of 
this they tend to rely on legal and formal institutions for enforcement (Adger, 2009).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.5  The different types of social capital, left bonding social capital and right networking (or 

bridging) social capital.  Arrows between individuals represent the sharing of knowledge, 
financial risk, and claims for reciprocity during times of crisis.  

(Source: Adapted from Adger, 2003). 
 
As the need for social support varies throughout time, space and (individuals and) community, so to 
do the types of social capital required (Agder, 2003).  In terms of natural hazards the types of social 
capital accessed varies throughout the disaster or hazard cycle (e.g. early help with preparation and 
evacuation, to help in relocation and recovery later on) (Elliot et al., 2010).  It is also believed that 
spatial position influences the use of different social capitals (Elliot et al., 2010). In this regard social 
capital can be consider local or trans-local, Table 3.3 shows how spatial position of social capital 
varies as an event unfolds.  Elliot et al. (2010), in their study of two communities in New Orleans, 
post Katrina, found that inequalities in social capital increases over the course of a disaster, resulting 
in steady fraying of social safety nets of less-advantaged residents.  These authors found that less-
advantaged residents were unable to tap into trans-local ties in times of mass displacement, reasons 
for this include: lack of trans-local ties; lack of financial means to access trans-local ties (e.g. no 
private transportation or funds to make use of these ties); and/or their trans-local ties are 
themselves not in a position to provide support (e.g. family members in housing that does not allow 
for addition people to stay).  For the less-advantaged community (from the Ninth Ward) this meant 
that as the event unfolded, and they were forced to evacuate and relocate, they lost their access to 
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their local social capital, which was non-transferable, and could not access trans-local social capital, 
making it harder for them to recover from the disaster (Hurricane Katrina) then for more advantaged 
residents that experienced similar flood dynamics (levees broke near their neighbourhoods) (Elliot et 
al., 2010).  This has implications for FRM policies and processes, as it becomes evident that 
additional sources of assistance must increase with time if displacement occurs, especially in less-
advantaged and more vulnerable communities. 
 
Table 3.3 Access to social capital has a spatial position influence, trends in how this affects social 

capital use is described. 

Disaster 
stage 

Trend in social capital use 

Pre-event Local ties important, they are located nearby and can provide help on short notice. This typically 
precludes the formation of bridging ties between communities from varying socio-economic 
groups. 

During 
event 

During prolonged evacuation and displacement, trans-local ties become important, they are 
located outside of flood area and as such unaffected by the direct impacts and more able to 
provide support. 

Post event During recovery affected people may use trans-local ties to try to facilitate returning home 

(Source: Adapted from Elliot et al., 2010) 
 
Social capital relationships that have been created with noneconomic purposes are a necessary 
attribute to community resilience in times of extremes such as flood events (Adger, 2003).  
However, not all social capital or more networks is beneficial for all individuals, in fact some social 
capital may be harmful in of itself (Adger, 2003).  Not all social networks and relationships are 
amicable with governance and operation norms; criminal gangs have in themselves a high social 
ŎŀǇƛǘŀƭΣ ōǳǘ ǿƻǊƪ ŀǘ ǎǳōǾŜǊǘƛƴƎ ƻǘƘŜǊ ƛƴŘƛǾƛŘǳŀƭǎΩΣ ƎǊƻǳǇǎΩΣ ŎƻƳƳǳƴƛǘƛŜǎΩ ǎƻŎƛŀƭ ŎŀǇƛǘŀƭ ό!ŘƎŜǊΣ нллоύΦ  
Also it should be noted that although social capital is important for coping with extreme events, it 
does not necessarily facilitate pro-active adaptation or preparedness (Adger, 2003). However, 
immersion in kin and friendship networks influences the decision process around protection actions 
(i.e. the availability of may peers such as: friends, relatives, neighbours, and co-workers facilitate 
Ƴŀƴȅ ŀǎǇŜŎǘǎ ƻŦ ǇŜƻǇƭŜΩǎ ŘƛǎŀǎǘŜǊ ǊŜǎǇƻƴǎŜǎύ ό[ƛƴŘŜƭƭ ϧ tŜǊǊȅΣ нллпύΦ 
 
Current research into community resilience has identified social capital (along with physical, natural, 
financial and human capital) as a point of focus in developing coping capacity to natural hazards 
(Wisner et al., 2004; Pinette, 2006).  One of the chief areas in which social capital increases the 
resilience of vulnerable communities is through the physical and emotional support that social 
networks provide.  In addition they provide valuable support in: rescuing trapped people, reuniting 
families, assisting neighbours, seeking medical attention for hurt or sick people, providing 
transportation, and information seeking to gain an understanding of the situation (Pinette, 2006).  In 
low-income urban communities it has long been recognised that social networks represent an 
important support mechanisms (Pelling, 2007). 
 

3.3.2 Family and community networks: warnings, awareness and protective 
action  
 
Relationships or social capital have been seen to influence a number of important processes within 
DRR.  Due to their involvement in: pre-decisional processes, decision stages, message characteristics, 
some psychological reactions and certain situational factors, relationships between people have 
been found to have an important influence on the adoption of preparedness measures (Lindell & 
Perry, 2004).  Within the research around hazard warning, kin networks, community involvement 
and family obligations all include interaction and exchange patterns that play important roles in the 
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propagation and reception of emergency warnings (Lindell & Perry, 2004).  Warning messages, put 
out by official sources, tend to be disseminated by informal social networks, thereby increasing the 
ǇƻǘŜƴǘƛŀƭ ƴǳƳōŜǊ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ǎƻǳǊŎŜǎ ό[ƛƴŘŜƭƭ ϧ tŜǊǊȅΣ нллпύΦ  LǘΩǎ ōŜŜƴ ŦƻǳƴŘ ǘƘŀǘ ƛƴŎǊŜŀǎƛƴƎ 
levels of kin involvement is also indicative of multigenerational households, or extended family 
households (in-laws, siblings and their spouses all living in the same space) (Lindell & Perry, 2004).  
²ƛǘƘƛƴ ƭŀǊƎŜǊ ƘƻǳǎŜƘƻƭŘǎ ƳƻǊŜ ǇŜƻǇƭŜǎΩ ǎŀŦŜǘȅ Ƴǳǎǘ ōŜ ŀŎŎƻǳƴǘŜŘ ŦƻǊ όōȅ ŦŀƳƛƭȅ ƳŜƳōŜǊǎύ ǿƘŜƴ ŀ 
hazard warning is issued.  Therefore, kin networks trying to establish the safety of members 
propagate the message.  Relational or collectively oriented cultures, like many eastern societies, will 
be likely to have individuals living in large household or extended families, and therefore dependent 
on kin networks. In Western settings, ethnic minorities tend to be more deeply immersed in kin and 
friendship networks then the majority (Lindell & Perry, 2004). 
 
In terms of hazard awareness, Lindell & Perry (1993) reported that residents near Mt St Helen who 
were able to correctly perceive risk to be high and also more likely to be able to identify 
consequences of eruptions, were those who the authors found to have high levels of contact with 
kin and friends prior to the event.  Similar findings have been found among earthquake-affected 
communities in Parkfield.  Mileti and Fitzpatrick (1993, cited in Lindell & Perry, 2004) found affected 
Parkfield communities reported discussions with friends and kin formed an important source of 
information, regarding the likelihood of an earthquake and could be done about it. 
 
Families under threat of a hazard or disaster will seek to protect members (Lindell & Perry, 2004).  In 
so doing families tend to function as a unit in undertaking protective behaviour, in seeking to work 
and move together these units will seek to remain together, even at the cost of overriding dissenting 
opinions (Lindell & Perry, 2004).  This becomes pertinent in situations like evacuation, where 
appliance is more likely when family units are together, or all members are safe and accounted for 
(Lindell & Perry, 2004).  With the increasing number of cell phones within family units, 
communication between separated family members has become less problematic, however, it 
should be noted that should a large event occur, these cellular connections could themselves 
become affected and/or overloaded by separated family members.  In general it should be assumed 
that any lack of information about potentially affected separated family members would slow down 
any protection action (Lindell & Perry, 2004).  In fact in many cases the lack of knowledge about 
family members during an event, could result in members discounting recommended actions, and 
put themselves at risk in an effort to ensure the safety of other family members (Lindell & Perry, 
2004). Table 3.4 summarises the role of kin and friendship social networks in relation to hazard 
warnings, hazard awareness, and protective actions. 
 
Table 3.4  Summary of the role of social networks in hazard warning dynamics, hazard awareness and 

protective actions. 

Social network 
Coping 
Aspect 

Effect/function Considerations 

Kin networks: 
(family and close 
friends) - bonding 
social capital,  

Hazard 
warnings 
 

¶ Include interaction and exchange 
patterns that play important roles in the 
propagation and reception of emergency 
warnings. 

¶ Disseminated by informal social 
networks, thereby increasing the 
potential number of information sources.  

¶ In cultures which 
operated under an a 
relational or collective 
orientation, large or 
extended households are 
likely, and kin networks 
prominent as information 
& support sources. 

Hazard 
awareness 

Serves the socio-psychological function of 
providing decision makers with sources of 
information & support in evaluating 
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Social network 
Coping 
Aspect 

Effect/function Considerations 

information. 
 

Protective 
actions 

¶ Families faced with disaster seek to 
protect members. 

¶ Families tend to perform as unites in 
undertaking protective behaviour. 

¶ Lack of information about a separated 
family member could slow down any 
protection action decisions. 

¶ Lack of knowledge about a family 
ƳŜƳōŜǊΩǎ ǎŀŦŜǘȅ ŎƻǳƭŘ ƭŜŀŘ ǘƻ ƻǘƘŜǊ 
members discounting or ignoring 
recommended protective actions (e.g. 
evacuation) and placing themselves in 
harms way to ensure the safety of their 
family member. 

¶ Family obligations play a less significant 
role in long-term (pre-event) hazard 
adjustment adoption. 

Cellular communication 
means enables separated 
family members to locate 
other members, however, 
in a large event could 
become overloaded with 
members seeking each 
other. 

Community 
networks:  
Voluntary 
associations 
(Neighbours, co-
worker, clubs, 
societies). 

Hazard 
warning 

¶ Function much like kin & friend networks, 
ōȅ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎƻŎƛŀƭ 
contacts and access to information. 

¶ Affects: the source, content, and number 
of warnings received. 

¶ Increases opportunities to confirm 
warning messages. 

In individually orientated 
cultures, such as many 
European and Western 
cultures, will have smaller 
kin networks available, and 
friendship and community 
networks will be primary 
information & support 
sources. 

Hazard 
awareness 

Inter-organisational networks connecting 
both established and emergent disaster 
organisations can increase the level and 
quality of hazard relevant information to 
those at risk. 

 

Protective 
actions 

Membership in community organisation 
has been found to promote access to 
hazard information and influence 
individual perception of long-term 
protective actions. 

 

Formal networks: 
(hazard/emergency 
organisations, 
institutions, 
agencies) 

Hazard 
warning 

Responsible for forecasting systems & 
warning initiation. 

 

Hazard 
awareness 

Generation of risk message and 
dissemination programs. 

 

Protective 
actions 

¶ Structural mitigation messages (e.g. 
Dikes, levees, polders). 

¶ Emergency response. 

¶ Evacuation of affected people. 

 

 (Source: Adapted from Lindell & Perry, 2004) 
 
Integration into community networks (i.e. voluntary associations e.g. ethnic associations and other 
community organisations, e.g. neighbourhoods, co-workers, clubs & societies) has been found to 
function in a similar way to kin and friend networks, in making available social contacts and 
information to individuals when disaster threatens (Lindell & Perry, 2004).  Community participation 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

38 

affects the source, content, and number of warnings received, as well as opportunities to confirm 
warning messages (Lindell & Perry, 2004).  Although in the case of evacuation information reception, 
community ties have been found to have less importance then kin ties, community ties substitute 
for kin ties when kin ties are weak or absent (Lindell & Perry, 2004).  These community networks are 
prevalent in situations where residents do not live in large households, but in smaller family units 
(two adults and two children) or individually, as is seen in western cultures.  In these cultures 
friendship networks, as well as involvement in other community networks (e.g. neighbours, co-
worker, clubs, societies etc.) tend to replace kin dissemination of warning or hazard information.  
Table 3.6 summarises the role of community informal and informal networks in relation to hazard 
warnings, hazard awareness, and protective actions. 

3.3.3  Formal networks: participation and co -operation  

Participation  

Disaster reduction is most effective at the community level where specific local needs can be met 
(UN/ISDR, 2004).  Government and institutional interventions developed apart of community input 
and participation often prove to be insufficient and are frequently found to be sporadic and only 
functional in crisis (UN/ISDR, 2004).  If local perceptions and needs are ignored emergency relief 
assistance usually exceeds resources invested in developing local disaster risk reduction capacities 
(in other words, investing in precautionary community-based initiatives is not only cheaper then 
relief assistance to implement, but reduces the need for relief assistance) (UN/ISDR, 2004).  
Communities cannot implement disaster risk reduction initiatives and plans outside of some help or 
co-operation from city, provincial, state or even national Authorities (agencies) (UN/ISDR, 2004).  
In a study done in Australia, it was found that choices made by emergency managers in regards to 
citizen involvement in planning risk management activities, influenced the extent of commitment by 
local governments to take action (UN/ISDR, 2004).  This builds a more informed constituency for 
disaster reduction and can increase commitment from elected officials to take action.  Asian 
Institutes within the Asian Urban Disaster Mitigation Program (AUDMP), use participatory principles 
in all their community-based disaster mitigation projects.  All planning and implementation around 
5ww ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ƛƴ ŘŜǎƛƎƴ ŀƴŘ ŀŘŘǊŜǎǎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŀƴŘ ŎŀǇŀŎƛǘƛŜǎ 
(UN/ISDR, 2004).   
 
Of course, viable community-based disaster reduction depends on favourable political 
environments, which promote, support and understands the participation process (UN/ISDR, 2004).  
Favourable environments support active informative and trust developing relationships between 
vulnerable and affected communities and local city officials and flood risk managers. 

Co-operation  

Co-operation between community networks and formal networks is an important resource in DRR 
efforts and planning that should not be overlooked.  Community networks are made up of 
individuals and groups that have first-hand and intimate knowledge of the community structure and 
dynamics in a vulnerable area.  This knowledge includes the where-abouts of especially vulnerable 
people such as the aged, handicapped, sick, or the very young.  It also includes knowledge on 
minority groups that may not get risk or emergency messages, because of lack of language or even 
literacy skills.  Community networks as mentioned above include local ethnic associations, religious 
or faith-based associations, community-support organisations (e.g. support for local unemployed 
and/or homeless people; social workers working with physically or psychologically or socially weak 
people, families or groups).  Therefore, co-operation between these associations and city, state or 
provincial authorities and planners help ensure that warning messages, and information on risk 
awareness and mitigation responses reach those who need it most, or at least those who are 
responsible for looking out for these vulnerable people. 
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3.3.4  RelationǎƘƛǇǎ ƛƴ ǎǳƳƳŀǊȅΧ 
 
This section is in no way an exhaustive review of the role and importance of social capital in the 
preparing for and coping with natural hazards.  It is instead aimed at providing some background to 
how social relationship provide essential capacity for coping with hazards, and highlight some of the 
areas (warnings, awareness and information, and protective actions) in which social relationships 
impact. 
 
Three aspects of what could be considered social capital can be identified as being important to 
vulnerable communities.  The first of these is kin and friendship networks, made up largely of 
bonding social capital; these include family members, both immediate and extended, as well as close 
friends.  The second and third could be classifieŘ ŀǎ ƻƴŜ ǳƴŘŜǊ ǘƘŜ ƭŀōŜƭ ΨŎƻƳƳǳƴƛǘȅ ƴŜǘǿƻǊƪǎΩΣ ōǳǘ 
two distinct network types can be described, the first is community networks which includes 
ǇŜƻǇƭŜΩǎ ƳŜƳōŜǊǎƘƛǇ ƛƴ ǾƻƭǳƴǘŀǊȅ ŀǎǎƻŎƛŀǘƛƻƴǎ όŜǘƘƴƛŎ ŀǎǎƻŎƛŀǘƛƻƴǎύ ŀƴŘ ǿƛǘƘ ƻǘƘŜǊ ŎƻƳƳǳƴƛǘȅ 
organisations, e.g. neighbourhoods, co-workers, clubs & societies (Lindell & Perry, 2004).  The 
ǎŜŎƻƴŘ ƛǎ ΨŦƻǊƳŀƭ ƴŜǘǿƻǊƪǎΩΣ ǘƘŜǎŜ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ŎƻƳƳǳƴƛǘȅ ƛƴǾƻƭǾŜƳŜƴǘΣ ōǳǘ ŜȄǇƭƛŎƛǘƭȅ ƛƴŎƭǳŘŜǎ 
immersion or involvement in formal organisations (religious organisations, service organisations) 
and government agencies (those with missions related to emergency preparedness and response 
e.g. fire, police, emergency medical services and emergency management). 
 

3.4 Summary on coping capacity variables  
 
Coping capacity is a social characteristic involving many different aspects of social life and existence.  
Its cognitive and affective (emotional) bases revolve around the need for individuals and 
communities to mitigate against the effects of stress in their lives and thinking.  Coping strategies 
represent the mechanisms by which individuals and communities either deal with the stressor so as 
ƴƻǘ ǘƻ ǇƻǎŜ ŀ ǘƘǊŜŀǘ ŀƴȅ ƭƻƴƎŜǊΣ ƻǊ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ǎǘǊŜǎǎ ǎƻ ǘƘŀǘ ƛǘ ŘƻŜǎ ƴƻǘ ŀŦŦŜŎǘ ŀōƛƭƛǘȅ ǘƻ ΨŦǳƴŎǘƛƻƴΩ 
on a daily basis.  Of course the suite of ǇƻǘŜƴǘƛŀƭ ǎǘǊŜǎǎƻǊ ƛƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƭƛŦŜ ƛǎ ƳȅǊƛŀŘΣ ƘƻǿŜǾŜǊΣ ƛƴ 
this report the issue of flooding and its impacts are explicitly looked at.   
 
What can be seen is that vulnerable urban communities that have extensive experience of flooding 
have developed innate indigenous knowledge and coping strategies for dealing with the threat of 
flooding and its impacts.  This knowledge is coupled with their awareness of flood dynamics 
(duration, depth, flow etc.) and the relationship between these dynamics and their lives (involving 
their physical belongings, and social attributes e.g. family, friends, community) in such a way as to 
ŜƴŀōƭŜ ǘƘŜƳ ǘƻ ΨƳŀƴŀƎŜΩ ǘƘŜƛǊ ǎƛǘǳŀǘƛƻƴǎ ŀƴŘ ǘƘŜǊŜōȅ ǿƻǊƪ ŀǘ ǊŜŘǳŎƛƴƎ ǘƘŜ Ǌƛǎƪǎ ǘƘŜ ŦŀŎŜΦ 
 
In summarising this chapter it becomes evident that coping capacity and the associated strategies 
and resources vulnerable urban communities are aware of and utilise, are essential in enabling them 
ǘƻ ΨƳŀƴŀƎŜΩ ŀƴŘ ƳƛǘƛƎŀǘŜ ŀƎŀƛƴǎǘ ŘƛǎŀǎǘŜǊΦ  IƻǿŜǾŜǊ ǘƘŜǎŜ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ ǎŜǘ ƻŦ 
limitations a list of which is provided in Table 3.5.  From this table the issues of: context specificity; 
inability to deal with extreme events; change in international and national economies and society; 
change in knowledge base; change in governance structures; rapid change in climate related 
conditions; and invisibility of these strategies to outsiders all are highlighted as limiting the 
effectiveness of local coping strategies to mitigate against flood disasters.
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Table 3.5 Problems and challenges of coping strategies. 

Limitations of coping strategies: 
¶ Have strengths and weaknesses in different contexts and at different times. 

¶ Although local understanding of river behaviour, and seasonal events can act as an informal warning system, 
scientific monitoring and forecasting still offers a far more reliable basis for planning. 

¶ Local coping strategies cannot cope with extreme events. 

¶ Coping strategies may be inadequate for unanticipated events, or situations in which there is no previous 
experience. 

Change: 
¶ Indigenous knowledge and coping strategies influenced by changes in wider developments in economy and 

society, e.g. land use changes due to population expansion or shifts in land ownership patterns. 

¶ [ƻǎǎ ƻŦ ƛƴŘƛƎŜƴƻǳǎ ƪƴƻǿƭŜŘƎŜ ŘǳŜ ǘƻ ǇǊƻƳƻǘƛƻƴ ƻŦ ƴŜǿ ΨƛƳǇǊƻǾŜŘΩ alternatives e.g. loss of traditional 
knowledge around seed varieties that are resistant to drought and other climate pressures. 

¶ Loss in indigenous knowledge due to shifts in population e.g. skilled workers migrating to cities change social 
support networks and moral obligations in both the communities being left and those coming to. 

¶ Government systems for dealing with crisis can influence or marginalise local coping strategies. 

Invisibility: 
¶ Local coping strategies and knowledge are most often invisible to outsiders.  This makes it difficult to identify, 

research and respect in planning for disasters.   

¶ Especially difficult to identify who has indigenous knowledge amongst individuals marginalised or less visible 
within communities e.g. women and/or older people. 

¶ Where change and adaptation to climatic events is taking place at a rapid pace, it becomes even harder for 
outsiders to identify what is going on. 

¶ This invisibility of local coping strategies can cause conflict between traditional and modern knowledge 
systems and cultures. 

(Source: Twigg, 2004) 
 

European contexts in general to not exhibit the same range of indigenous knowledge or coping 
strategies as have been identified in Asian developing contexts.  This is principally due to lack of 
experience in European case studies.  Strong structural defence and government intervention 
negates the perceived need for vulnerable communities to develop local coping strategies - 
essentially there is no source of stress so no need to cope.  Having said this, non-protective 
responses (as described in deliverable 3.6) can be seen as coping strategies by these communities.  
Although there is no direct experience, there is awareness by a lot of these communities that they 
do live in vulnerable areas.  In these cases non-protective responses, such as wishful thinking, denial 
ƻǊ ǇƻǎǘǇƻƴŜƳŜƴǘ ƻŦ ǘƘŜ Ǌƛǎƪ ǘƻ ǎƻ ŦǳǘǳǊŜ ǇŜǊƛƻŘ όƛΦŜΦ Ψbƻǘ ŀǘ ǘƘŜ ƳƻƳŜƴǘΩύ ŀƭƭ ŀŎǘ ŀǎ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ 
for the dealing of stress related to awareness of risk. 
 

3.4.1 Social dimension variables for damage description in CORFU models 
 
In identifying the three primary variables the identification of secondary variables was done (Table 
3.6).  These secondary variables have been identified from the discussions in this chapter on aspects 
of the primary varƛŀōƭŜǎΣ ŦƻǊ  ΨŀǿŀǊŜƴŜǎǎΩΥ ŜȄǇŜǊƛŜƴŎŜΣ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭŜƎŀŎȅΤ ŀƴŘ ΨƭƛǾŜƭƛƘƻƻŘΩΥ 
ǊŜǎƻǳǊŎŜǎΣ ƘŜŀƭǘƘΣ ŦƭŜȄƛōƛƭƛǘȅΤ ŀƴŘ ŦƻǊ ΨǊŜƭŀǘƛƻƴǎƘƛǇǎΥ ŦŀƳƛƭȅΣ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ƴŜǘǿƻǊƪǎΦ  ¢ŀōƭŜ оΦс 
provide further description on these secondary variables, as well as primary variables.  Figure 3.6 
illustrates the conceptual framework for the relationship between these variables.  What is 
important to note in figure 3.6 is the connections between the different primary variables.  Each 
variable cannot be considered mutually exclusive of the others, in fact in many instances the divide 
between variables as they are applied in different cities (contexts) and flood events may not be 
evident at all.  Each variable is in of itself connected to the others and in this respect is influenced by 
them and they by it.   
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Figure 3.6 ARL (Awareness, Relationships & Livelihood) framework ς primary & secondary variables. 
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Table 3.6 Table of CORFU primary and secondary variables 

Primary 
Variables 

Description of Primary 
Variables 

Secondary 
Variables 

Description of Primary Variables 

A
w

a
re

n
e

ss 

The collective social (or 
individual) cognisance 
that a community (or 
individual) has of the 
flood risk they are 
exposed and strategies 
for preparing or 
mitigating for potential 
flood events.  This 
awareness based upon 
information sources in 
their contexts, these 
may be cultural, 
environmental, 
historical, formal or 
informal, and 
experiential. 

Experience 

Flood experience may have been gathered through 
direct experience in situations where the flood event 
occurrence is frequent, or through awareness 
elements such as indirect experience (experience 
gathered through the experience of others) which 
depends on the sharing of knowledge and experience 
between the elements of the social system. 

Education 

Relates to the information (risk message) on the 
flood risk and mitigation measures being made 
available (including how it is being made available) in 
a community, and this includes how children are 
being taught about the risk and how to respond. 

Environmental 
clues 

Flood events are frequently written in the history of 
the physical environment; signs, symbols, smells, 
sights, sounds that hold meaning in terms of flood 
risk (current or historical) promote daily awareness 
and/or remembrance of the potential for danger 
from flooding in an area. 

L
ive

lih
o

o
d Livelihood is seen as the 

means by which (or 
ability to) individuals or 
communities obtain the 
resources that sustain 
their daily existences in 
the event of a flood 
event and/or disaster. 

Resource 
Availability and accessibility of: Financial, human, and 
physical resources to local communities. 

Flexibility 

Opportunities and programs that assist individuals in 
gaining the knowledge that enables them to create 
an income, improve their employment opportunities, 
or build basic skills that improve livelihood 
opportunities. 

Health 

Relates to the ability of a household and/or individual 
to avoid illness and/or recover from an illness 
(directly or indirectly relating to flood events) and 
return ǘƻ ΨƴƻǊƳŀƭΩ ƭƛŦŜ ǿƛǘƘƻǳǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ όōŀǎŜŘ ƻƴ 
point at which household begins to feel the effects of 
loss of income due to illness) interference in 
livelihood procurement. 

R
e

la
tio

n
sh

ip
s 

Represent the key links 
and interactions that 
exist between 
individuals, communities 
and government agents 
that create avenues of 
co-operation and 
communication in the 
event of a flood event. 

Friends & kin 
networks 

Families and households can be an important asset 
for coping with the impacts of extremes in weather 
and catastrophic events. (Adger, 2003, pp. 396). 

Community 
networks  

/ƻƳƳǳƴƛǘȅ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴŎƭǳŘŜǎ ǇŜƻǇƭŜΩǎ 
membership in voluntary associations (ethnic 
associations) and with other community 
organisations, e.g. neighbourhoods, co-workers, 
clubs & societies (Lindell & Perry, 2004). 

Formal 
Networks 

Related to community involvement, but explicitly 
includes immersion or involvement in formal 
organisations (religious organisations, service 
organisations) and government agencies (those with 
missions related to emergency preparedness and 
response e.g. Fire, police, emergency medical 
services and emergency management). 
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4. FLOOD-RESILIENT COMMUNITIES  

Flood-resilient communities are those that can be considered to be able to prepare for, respond to 
and recover from (multiple) flood events, with minimum damage to public health and safety, 
economy and infrastructure (Colten et al., 2008).  Some of the main attributes they have organised 
pre an event are: integrated emergency institutions and communications; formal disaster plans; 
trained first responders; multi-hazard event response exercises; a reserve of personal, material, and 
financial resources; public education and information; and continuing long-term planning for 
recovery and vulnerability reduction (Colten et al., 2008).  In a previous chapter the discussion 
looked at the concept of coping capacity and its importance to social flood resilience; from those 
primary and secondary variables considered effective in describing the degree of coping capacity in 
the CORFU case studies were identified.  In this next chapter, some aspects and views on the 
characteristics of resilient communities are explored, with the aim of determining some guiding 
questions for the assessment of these variables.   
 
In order to achieve this goal, the primary reference used to guide the development of these 
ǉǳŜǎǘƛƻƴǎ ƛǎ ¢ǿƛƎƎΩǎ όнллфύ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ 5ƛǎŀǎǘŜǊ wŜǎƛƭƛŜƴǘ 
/ƻƳƳǳƴƛǘƛŜǎΩΦ  Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ƴƻ ŎƻƳƳǳƴƛǘȅ Ŏŀƴ ŜǾŜǊ ōŜ ŎƻƳǇƭŜǘŜƭȅ Ǌƛǎƪ ŦǊŜŜ ƻǊ 
completely safe from natural and man-made hazards.  In retrospect it is best simply to consider a 
resilient community as being the άǎŀŦŜǎǘ ǇƻǎǎƛōƭŜ ŎƻƳƳǳƴƛǘȅ ǘƘŀǘ ǿŜ ƘŀǾŜ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ǘƻ ŘŜǎƛƎƴ 
ŀƴŘ ōǳƛƭŘ ƛƴ ŀ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘ ŎƻƴǘŜȄǘέ (Twigg, 2009, pp. 8-9).   In developing these safe communities, 
research into mitigation measures and their use in reducing hazard risks provides useful information 
in the development of guiding [assessment] questions.  The presence or absence of a significant 
measure can in of itself be classed as an assessment point.   

4.1  Characteristics of Disaster Resilient Communities  

¢ƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴΩǎ IȅƻƎƻ CǊŀƳŜǿƻǊƪ ŦƻǊ !Ŏǘƛƻƴ ό¦bκL{5wΣ нллрύ ƭƛǎǘǎ ŦƛǾŜ tǊƛƻǊƛǘƛŜǎ ŦƻǊ !ŎǘƛƻƴΣ ƛƴ 
respect to reducing the risk of disasters worldwide.  This to be achieved through the integration of 
Disaster Risk Reduction (DRR) philosophies and practices into sustainable development policies and 
planning, via the development of and/or strengthening of institutions, mechanisms and capacities.  
The five Priorities for Action are (UN/ISDR, 2008): 

1. Making disaster risk reduction a priority; 
2. Improving risk information and early warning; 
3. Building a culture of safety and resilience; 
4. Reducing the risks in key sectors; 
5. Strengthening preparedness for response. 

At a community level, Twigg (2009) identifies five thematic areas for characterising community 
resilience, these he developed based on the five Hyogo Priorities for Action.  The five thematic areas 
are as follows: 

1. Governance; 
2. Risk Assessment; 
3. Knowledge and education; 
4. Risk Management and Vulnerability reduction; 
5. Disaster Preparedness and response. 

Within each thematic area Twigg (2009) differentiates between three aspects: 

¶ Components of resilience; 

¶ Characteristics of a Disaster-Resilient Community; 
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¶ Characteristics of an Enabling Environment. 
The Components of Resilience are board sub-themes that aid in deconstructing disaster resilience 
into more precise and understandable sets of actions. Table 4.1 lists the component of resilience 
identified by Twigg (2009) for each thematic area.  These divisions are not set in stone, and can be 
adapted relative to the situation, context and implementing party. An additional column entitled 
ΨǎŎŀƭŜ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΩ Ƙŀǎ ōŜŜƴ ŀŘŘŜŘ ǘƻ ǘƘƛǎ ǘŀōƭŜ όпΦмύ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ǎŎŀƭŜ ŀǘ ǿƘƛŎƘ Ŝŀch 
component is relevant.  For the sake of simplicity, city level is seen to equate to governance, 
community to parcel & household to block, although community could be considered to relate to all 
scale levels (city, parcel & block), issues of governance are relative to all scales, and block may be too 
large to represent household (or individual). 
 
Table 4.1  Component of Resilience for each Thematic Area 

Thematic 
Areas 

Components of Resilience Scale of application 

1 Governance ¶ Policy, planning, priorities and political 
commitment;  

¶ Legal and regulatory systems;  

¶ Integration with development policies 
and planning;  

¶ Integration with emergency response 
and recovery; Institutional mechanisms, 
capacities and structures, allocation of 
responsibilities;  

¶ Partnerships;  

¶ Accountability and community 
participation.  

¶ City level - development; 

¶ Community (parcel) & 
household (block) levels - 
application & 
implementation. 

2 Risk 
Assessment 

¶ Hazards/risk data and assessment; 

¶ Vulnerability/capacity and impact data 
and assessment;  

¶ Scientific and technical capacities and 
innovation. 

¶ City level (authorities & 
planners); 

¶ Community & household 
levels - awareness required, 
participation in developing 
assessment necessary for 
accuracy and relevance of 
assessment. 

3 Knowledge & 
Education 

¶ Public awareness, knowledge and skills; 

¶ Information management and sharing; 

¶ Education and training; 

¶ Cultures, attitudes, motivation; 

¶ Learning and research. 

¶ City Level - assessment, 
program development & 
support; 

¶ Community & household 
levels - primary levels of 
application & relevance, 
promotes preparedness 
motivation, awareness & 
capacity amongst vulnerable 
communities. 

4 Risk 
Management 
& Vulnerability 
Reduction 

¶ Environmental and natural resource 
management;  

¶ Health and well being; 

¶ Sustainable livelihoods; 

¶ Social protection; 

¶ Financial instruments; 

¶ Physical protection; structural and 
technical measures; Planning regimes. 
 

¶ City level - assessment, 
program development & 
support; 

¶ Community & household 
levels - links to aspects of 
livelihood & preparedness 
motivation. 
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Thematic 
Areas 

Components of Resilience Scale of application 

 

5 Disaster 
Preparedness 
& Response 

¶ Organizational capacities and 
coordination;  

¶ Early warning systems; 

¶ Preparedness and contingency planning; 

¶ Emergency resources and infrastructure; 

¶ Emergency response and recovery; 

¶ Participation, voluntarism, 
accountability. 

¶ City level - program/system 
development & emergency 
support resources, financial 
aid; 

¶ Community & household 
level - local levels of 
preparedness, awareness, 
social network stability & 
effectiveness (inclusive of 
community cohesiveness & 
local avenues of support e.g. 
Families). 

(Source: Adapted from Twigg, 2009) 
 
Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ 5ƛǎŀǎǘŜǊ-wŜǎƛƭƛŜƴǘ /ƻƳƳǳƴƛǘȅΩ Ŏŀƴ ōŜ ǇŜǊŎŜƛǾŜŘ ŀǎ ǘƘŜ Ǝƻŀƭǎ ŜŀŎƘ ŎŀǎŜ ǎǘǳŘȅ ƛǎ 
seeking to have in their vulnerable communities.  These are more detailed ǘƘŜƴ ǘƘŜ ΨŎƻƳǇƻƴŜƴǘǎ ƻŦ 
ǊŜǎƛƭƛŜƴŎŜΩ ŀƴŘ ƳƻǊŜ ǎǇŜŎƛŦƛŎ ŀǎ ǘƘŜȅ ŎƻƴƴŜŎǘ ǘƘŜ ǳǎŜǊǎ ƻŦ ǘƘŜǎŜ ǘŀōƭŜǎ ό!ǇǇŜƴŘƛȄ .ύ ǿƛǘƘ ǘƘŜ ǊŜŀƭƛǘƛŜǎ 
ƻƴ ǘƘŜ ƎǊƻǳƴŘ ό¢ǿƛƎƎΣ нллфύΦ  !ǘ ǘƛƳŜǎ ƛǘ Ƴŀȅ ōŜ ǳƴŎƭŜŀǊ ǿƘƻ ǘƘŜ ΨŎƻƳƳǳƴƛǘȅΩ ōŜƛƴƎ ǊŜŦŜǊǊŜŘ ǘƻ ƛǎΣ 
or to whom the characteristicǎ ƴŜŜŘ ŀǇǇƭȅ ǘƻΣ ƭƛƪŜ ƛƴΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ΨǎƘŀǊŜŘ Ǿƛǎƛƻƴ ƻŦ ŀ ǇǊŜǇŀǊŜŘ ŀƴŘ 
ǊŜǎƛƭƛŜƴǘ ŎƻƳƳǳƴƛǘȅέ όƛΦŜΦ ǿƘƻ ƛǎ ǎƘŀǊƛƴƎ ƛƴ ǘƘŜ ǾƛǎƛƻƴΚύΦ  !ƭǘƘƻǳƎƘ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ŘŜǾŜƭƻǇŜŘ 
to focus in on disaster vulnerable communities, some characteristics may imply involvement by 
groups and organisations working in the community.  Twigg (2009) has included the last aspect that 
ƛǎ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ 9ƴŀōƭƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘΩ ǘƻ ƘŜƭǇ ǇǊƻǾƛŘŜ ŦƻŎǳǎ ƻǾŜǊ ǘƘŜ ƛǎǎǳŜ ƻŦ ǿƘƻ ƛǎ 
applicable, and where do external working groups ŀƴŘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ŦŀƭƭΦ  LŦ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ 
Disaster-wŜǎƛƭƛŜƴǘ /ƻƳƳǳƴƛǘȅΩ ŀǊŜ ǇŜǊŎŜƛǾŀōƭŜ ŀǎ ǘƘŜ ƎƻŀƭΣ ǘƘŜƴ ǘƘŜ Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ 9ƴŀōƭƛƴƎ 
9ƴǾƛǊƻƴƳŜƴǘΩ ōŜƎƛƴ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŦƻŎƛ ƻŦ ƳƛǘƛƎŀǘƛƻƴ ŀǇǇǊƻŀŎƘŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎƘƛŜǾŜ ŀ ŘƛǎŀǎǘŜǊ-
resilient Community. 
 
hŦ ŎƻǳǊǎŜ ŦƻǊ ŀ ŘŜǘŀƛƭŜŘ ōǊŜŀƪŘƻǿƴ ƻŦ ŀƭƭ ǘƘŜ ¢ƘŜƳŀǘƛŎ !ǊŜŀǎΣ ¢ǿƛƎƎΩǎ όнллфύ ƎǳƛŘŀƴŎŜ ƴƻǘŜ ƻƴ ǘƘŜ 
Ψ/ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀ 5ƛǎŀǎǘŜǊ-wŜǎƛƭƛŜƴǘ /ƻƳƳǳƴƛǘȅΩ Ŏŀƴ ōŜ ǊŜǾƛŜǿŜŘ ŘƛǊŜŎǘƭȅΣ ƘƻǿŜǾŜǊΣ ¢ǿƛƎƎΩǎ 
(2009) are provided in Appendix B for quick rŜŦŜǊŜƴŎŜΦ  Lƴ ¢ǿƛƎƎΩǎ όнллфύ ƎǳƛŘŀƴŎŜ ƴƻǘŜΣ ǘƘŜ 
ΨƎƻǾŜǊƴŀƴŎŜΩ ǘƘŜƳŀǘƛŎ ŀǊŜŀ ƛǎ ǎŜŜƴ ŀǎ ŀ ŎǊƻǎǎ-cutting area, that is in essence applicable and relevant 
to all the others, so under this design governance is not included in this report.   Thematic Area 2, 
apart from being included in Community-Based Disaster Risk Reduction programs (CBDRR), is a more 
technical area and more readily implemented and developed at the level of City or State Authorities 
(this is especially true in European Cities where the State takes responsibility for the majority of the 
flood protection and preparedness). So focus here looks predominantly at Thematic Areas 3 and 4.  
It should be pointed out that this could be over-separating the different elements and in so doing 
overlooking the linkages, a risk that Twigg (2009) describes as being a limitation to working with the 
his framework in general. 
 
CƻǊ ǘƘŜ Ƴƻǎǘ ǇŀǊǘ ¢ǿƛƎƎΩǎ όнллфύ ǘŀōƭŜǎ ŀǊŜ ǎŜƭŦ-explanatory and need very little extra explanation.  
In terms of CORFU aspects such as the difference between the characteristics that apply more 
specifically to rural communities and those applicable to urban communities (or both rural and 
urban) need some debate.  Also of relevance are differences in characteristics between Asian and 
European coƴǘŜȄǘǎΦ  CƻǊ ǘƘŜ ǎŀƪŜ ƻŦ ǎƛƳǇƭƛŎƛǘȅ ǘƘƛǎ ǊŜǇƻǊǘ ƘŀǎƴΩǘ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ 
Asian case studies and like wise European case studies; however, this should innately come out of 
the individual assessments done by the case studies themselves, who are much more intimate and 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

46 

aware of the situations in their own contexts.  The issue of context specific differences is stressed 
here, and adaptation of the tables suggested where applicable, but for the most part it is believed 
that what the tables are describing is general to all case studies and locations.  This is especially 
relevant to those case studies that are signatories of the Hyogo Framework for Action and aiming at 
ŎǊŜŀǘƛƴƎ ŀ ΨŎǳƭǘǳǊŜ ƻŦ ǎŀŦŜǘȅΩ όŜΦƎΦ CǊŀƴŎŜΣ DŜǊƳŀƴȅ ŀƴŘ {Ǉŀƛƴ ƛƴ 9ǳǊƻǇŜ ŀƴŘ .ŀƴƎladesh, China, and 
India). 

 

4.2 Awareness 
 
The primary variable of Awareness is here seen as the collective social or individual cognisance that 
a community have or individual has of the flood risk they are exposed to and the mitigation options 
to reducing these risks.  This awareness is based upon information and educational sources in their 
contexts; these may be cultural, environmental, social, formal or informal. 
 
Awareness is believed to be an influencing factor in the promotion of both administrative 
(government agents and authorities) and private protective measures.  Higher levels of awareness 
around flood risk are assumed to lead to a higher percentage of individual households with specific 
flood-orientated coping strategies (i.e. moving furniture and belongings, having important document 
ready, knowing what they would do in a flood situation); and a lower incidences of post traumatic 
stress and other psychological impacts (although this is influenced by the nature of the event or 
individual experiences within, however having thought about it and taken steps would reduce 
surprise and shock aspects).  
 
Within a wider strategy, increasing community awareness of a flood threat is only part of the 
process. In addition to increasing awareness communities need to be provided with information on 
how to react and protect themselves from the threat (Jha et al., 2012).  Research has shown that 
developing awareness apart from the provision of information on how the threat can be reduced 
creates a sense of helplessness that may develop into panic or risk denial (Jha et al., 2012).  
Therefore, it is vital that in putting together an awareness program, sufficient and reliable 
information on how to reduce the risk is also provided so as not to create panic or enable risk denial.     
 
The secondary (assessment) variables connected with awareness are education, experience and 
environmental clues. Using these secondary variables as assessment points, they were reviewed 
ǊŜƭŀǘƛǾŜ ǘƻ ¢ǿƛƎƎΩǎ όнллфύ ǊŜǎƛƭƛŜƴŎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ, and other documents concerned with non-
structural mitigation measures. 
 

4.2.1 Experience 
 
The assumption under which people function is that sooner or later a particular risk will occur to 
which people will have some experience of how to cope  (Wisner et al., 2004).  This experience may 
have been gathered through direct experience in situations where the events occurrence is 
frequent, or through awareness elements such as indirect experience (experience gathered through 
the experience of others) which depends on the sharing of knowledge and experience between the 
elements of the social system. Other awareness elements include education programs, and other 
initiatives to build knowledge of the threat and coping mechanisms into a vulnerable social system.  
Lastly the social and place memory that exists in a place through memorials, historical markers, 
remembrance events, and media help develop a innate awareness, if not well-developed or even 
current, to the threat or potential for risk.   
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Box 4.1 Resilience characteristics related to community awareness: experience ς .ǊŀŎƪŜǘǎ ƛƴŘƛŎŀǘŜ ¢ǿƛƎƎΩǎ 

Thematic Area (TA) and number of characteristic. 

¶ Community has experience of coping in previous events/crises and knowledge of how to cope in a flood 
event. 

¶ Community experience of coping in previous events/crises, or knowledge of how this was done, used in 
education and training. (TA3, 3.6, Twigg, 2009). 

 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. enabling environment): 
 

¶ Media involvement in communicating risk and raising awareness of disasters and counter-
disaster measures.  
 

Box 4.2 Assessment Questions: Experience 

1. Are flood vulnerable communities in the City experiencing flood events on a regular basis? 
2. Amongst those in the vulnerable communities with direct experience with flooding (i.e. have personal 

experience of flooding and its impacts), how relevant to the current situation and flood risk is this 
experience? 

3. If flooding is not a frequent event in areas of the city considered vulnerable to it, is there a presence of 
indirect (i.e. understanding of experience gained through communication with those - family & 
friends/neighbours - who have direct experience) experience amongst vulnerable communities? 

 

4.2.2 Education 
 
Education around flood risk is an essential part of disaster reductions strategies, it represents a 
crucial means within local communities (around the world), to motivate, engage in, and teach (pass 
on) awareness about [flood] risks and dangers (UN/ISDR, 2004).  Three aspects of education in 
awareness were identified from the literature and will be discussed here: Information (flood risk) 
and training (Disaster preparedness), School-based programs, and legacy or environmental cues. 

Flood risk information and disaster preparedness training 

It is necessary to ensure that all affected, vulnerable communities are made aware of the risks they 
face from possible floods, and capacitated so as to be able to effectively prepare, respond and 
recover.  In doing this, awareness raising programs need to be sensitive to local cultures and beliefs 
(Jha et al., 2012).    In addition to culture, demographic and economic characteristics of the different 
communities also need to been assessed and incorporated into the design of any awareness 
programs, i.e. different sectors of society should be targeted, including decision makers, members of 
the public and children (Jha et al., 2012). 
 
In addition to be sensitive to cultural and social aspects, awareness levels in the different 
communities needs to be monitored and risk messages tailored to ensure continued awareness, 
especially in contexts where floods are not frequent.  It needs to be remembered that education is a 
long-term goal (UN/ISDR, 2004), and information availability, risk communications and training 
programs must work within this knowledge.  The goal of this information and training is to create a 
general public aware of and informed about disaster risks and able to manage them (Twigg, 2009).  
Box 4.4 lists the characteristics of resilient communities as they relate to their awareness generated 
through risk information availability and training. 
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Box 4.3 Resilience characteristics related to community awareness: information and training Brackets 

ƛƴŘƛŎŀǘŜ ¢ǿƛƎƎΩǎ ¢ƘŜƳŀǘƛŎ !ǊŜŀ ό¢!ύ ŀƴŘ ƴǳƳōŜǊ ƻŦ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ǿƘŜǊŜ ǳǘƛƭƛǎŜŘΦ 

¶ Whole community has been exposed to/taken part in on-going awareness campaigns, which are geared to 
community needs and capacities (e.g. literacy levels) (TA3, 1.2). 

¶ Community knowledge of hazards, vulnerability, risks and risk reduction actions sufficient for effective action 
by community (alone and in collaboration with other stakeholders) (TA3, 1.3). 

¶ Possession (by individuals and across community) of appropriate technical and organisational knowledge and 
skills for DRR and response actions at local level (including indigenous technical knowledge, coping strategies, 
livelihood strategies) (TA3, 1.4).  

¶ DRR/DRM and other training addresses priorities identified by community and based on community 
assessment of risks, vulnerabilities and associated problems (TA3, 3.2). 

¶ Community members and organisations trained in relevant skills for DRR and DP (e.g. hazard-risk- 
vulnerability assessment, community DRM planning, search and rescue, first aid, management of emergency 
shelters, needs assessment, relief distribution, fire-fighting) (TA3, 3.3).  

¶ Informed, realistic attitudes towards risk and risk management (TA3, 4.3). 

¶ Possession of (or access to) the information, resources and support desired/needed to ensure safety (TA3, 
4.5). 

¶ Feelings of personal responsibility for preparing for disasters and reducing disaster risk (TA3, 4.6).  

¶ Established social information and communication channels; vulnerable people not isolated (TA4, 4.4) 

¶ Early Warning System (EWS) capable of reaching whole community (via radio, TV, telephone and other 
communications technologies, and via community early-warning mechanisms such as volunteer networks) 
(TA5, 2.2). 

¶ Early Warning messages presented appropriately so that they are understood by all sectors of community 
(TA5, 2.3).  

¶ Community trust in EWS and organisations providing early warning (TA5, 2.7). 

(Source: Adapted from Twigg, 2009) 
 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment) (Twigg, 2009): 

¶ Media involvement in communicating risk and raising awareness of disasters and counter-
disaster measures.  

¶ Mass media part of EWS, not acting independently. 

¶ Public communication programmes involve dialogue with stakeholders about disaster risks and 
related issues (not one-way information dissemination).  

¶ Specialised vocational training courses and facilities for DRR/DRM available, at different levels 
and for different groups, linked through overall training strategy. Certification of training.  

¶ Training resources (technical, financial, material, human) made available by government, 
emergency services, NGOs, etc., to support local-level DRR.  

¶ Efficient national and regional EWS in place, involving all levels of government and civil society, 
based on sound. 

¶ Scientific information, risk knowledge, communicating and warning dissemination and 
community response capacity. 

¶ Vertical and horizontal communication and co-ordination between all EW stakeholders, with 
roles and responsibilities clearly defined and agreed. 

¶ Local government included in all planning and training and recognised as key stakeholder in 
EWS. 

¶ EWS backed up by wider public awareness campaigns. 
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Table 4.2 Actions for flood risk awareness. 

Actions Considerations/operations Outputs 

Defining target 
audience (s) 

Public, professionals, hard to reach groups Identified group of audiences 

Audience need 
assessment - 
What do they already 
know? 

¶ What do they need to know? 

¶ Who do they trust? 

Output brings together the 
knowledge and information 
about what exists and what is to 
be done to further improve 
awareness 

Choose the message ¶ A general risk awareness or specific 
actionable knowledge? 

¶ The message will depend on the audience 
and objectives of the campaign. 

Messages taking into account 
social, economic, political and 
cultural factors are more 
effective. 

Set measurable 
objectives and specify 
what indicators to use 

Examples are: 

¶ Increased percentage awareness of risk 

¶ Increase registration for warnings 

¶ At-risk households having an emergency 
plan. 

¶ Businesses having a flood evacuation drill. 

Specific objectives are necessary 
for future operations, which will 
be carried out based on the 
results obtained. 

Determine 
communication 
channels 

Use more than one channel,  
e.g. Posters, brochures and leaflet drops, 
newspaper and magazine articles, home 
visits, television and radio (including, soap 
opera storylines), art and photography 
exhibitions, school art competitions and 
events, signage of past flood levels using 
flood poles, examples of appropriate 
building design, flood wardens, 
demonstrations, training, disaster day 
campaigns, adverts, merchandising, 
engagement in flood risk planning, songs 
and drama including street theatre, 
promotion by celebrities, mock exercises 
and preparedness activities and flood fairs. 

Different communication 
channels will help in reaching a 
higher number of people and 
have a greater overall effect. 

Enlist support Engage the local community and other 
agencies or voluntary organisations. 
It is particularly important to enlist the 
support of the trusted advisors to 
communities. 

Inclusion of local community 
helps in engagement of the local 
people and giving proper 
attention to their specific needs. 
 

Disseminate Implement the plan, perhaps several times, 
or on a continuous basis. 
Care should be taken to actualise the aims 
that were intended at the planning stage. 

Proper implementation of the 
plan as framed is important for 
the effective results. 

Monitor awareness Check against objectives Continuous monitoring by the 
local community, and 
occasionally by higher 
authorities, can keep the system 
going and bring in more 
awareness among people. 

(Source: Jha et al., 2012) 
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Communication channels to utilise in distributing the risk message and awareness information may 
include all or any combination of the following, depending of context:  posters, brochures and leaflet 
drops; newspaper and magazine articles; home visits; television and radio; art and photography 
exhibitions; school art competitions and events; signage of past flood levels using flood poles; 
examples of appropriate building design; flood wardens; demonstrations; training; disaster day 
campaigns; adverts; merchandising; engagement in flood risk planning; songs and drama including 
street theatre; promotion by celebrities; mock exercises and preparedness activities; flood fairs (Jha 
et al., 2012).  In additional to these avenues of distribution, there are seven principles for 
communicating public information about risk (Andjelkovic, 2001, pp. 52):  

1. Confidence in the source must be built;  
2. Message must be confirming, not contradicting;  
3. Simplicity is required in phrasing the message;  
4. Repetition & consistency of warning build trust;  
5. CƻƴǘŜƴǘ ƻŦ ƳŜǎǎŀƎŜ Ƴǳǎǘ ōŜ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǊŜŎŜƛǾŜǊΩǎ ǾŀƭǳŜ ǎȅǎǘŜƳΤ  
6. Media that are respected by the audience should be used;  
7. Audience habits, degree of literacy & knowledge should be taken into account.  

Early-education programmes 

ά¢ƻ ƛƴŦƻǊƳ ŀƴŘ ƛƴǎǳǊŜ ǘƘe future for all communities, education for disaster reduction needs to begin 
with the youth" (UN/ISDR, 2004, pp. 237).  Before the abilities to address the risks and dangers 
associated with floods can become part of growing civic and professional senses of responsibilities, 
awareness about the risks and dangers needs to start in early education (UN/ISDR, 2004).  Through 
the development and implementation of early (primary and secondary) education programs in 
vulnerable communities, the various dimensions of disaster risk within a community can be 
addressed, and continuously reinforced.  This reinforcement occurs as the awareness and associated 
knowledge is passed on between generations, through formal education programmes and training 
(UN/ISDR, 2004).  Early introduction or reinforcement of information and training around flood risk 
reduction promotes an innate understanding of how to cope and take responsibility in an emergency 
situation. 

 
Box 4.4  Resilience characteristics related to community awareness: Early Education 

Local schools provide education in DRR for children through curriculum and where appropriate 
extra-curricular activities (Assumes high levels of school attendance; and if not, outreach activities) 
(TA3, 3.1). 

(Source: Adapted from Twigg, 2009) 
 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment or mitigation measures) (Twigg, 2009): 
 

¶ Inclusion of disaster reduction in relevant primary, secondary and tertiary education courses 
(curriculum development, provision of educational material, teacher training) nationally.  

Self-Interest Reliance 

It stands to reason that without an interest in the topic there is little motivation to gain awareness.  
However, in systems where flooding is not frequent, and/or their is high degree of State and 
structural protection, it is becoming more and important to promote self/vested interest in the topic 
of flooding amongst those communities in areas with a potential flood risk.  As the limitations of 
structural defences are made evident in the predictions connected to climate change and future 
weather projections, the need to have vulnerable communities aware and prepared at a local level 
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becomes more pressing.  Therefore, acknowledging disinterest as a factor limiting preparedness in 
vulnerable communities and areas, and not addressing it directly carries a high risk of decreasing the 
resilience of these areas and communities.  Disinterest is factor that needs to identified and 
ƛƴǾŜǎǘƛƎŀǘŜŘΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ ŀǊƻǳƴŘ ǘƘŜ ǘƻǇƛŎ ƻŦ ΨƛƴǘŜǊŜǎǘΩ ƛƴǘƻ 5ww ƛƴ ŜȄǇƻǎŜŘ ŀǊŜŀǎ ƴŜŜŘǎ ǘƻ ōŜ 
carried out.  

 
Box 4.5  Resilience characteristics related to community awareness: Self-interest 

High degree of vested interest in being aware of the flood risks, and understanding coping and 
mitigation strategies. 

 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment or mitigation measures): 
 

¶ Local communities are encouraged by local government, organisations or institutions in their 
interest in the topic of flood risk awareness, through established awareness campaigns, early-
education programmes and training exercises. 

 
Box 4.6 Assessment Questions/ Checklist: Flood risk information and disaster preparedness training 

1. How is information around flood risk and potential preparedness activities (i.e. evacuation and emergency 
planning) made available to vulnerable communities? 

2. Are there active school-based or early education programs active in vulnerable areas & targeting 
vulnerable community groups? 

3. To what degree does self-interest in the vulnerable communities a component of awareness strategies? 

 

4.2.3 Environmental clues  
 
Disaster events influence and alter the capabilities and preferences both in the short (e.g. Grieving, 
trauma, acute deprivation) and the long term (Wisner et al., 2004).  Such alteration cause there to 
be reappraisals of structure and dynamic within social (individual and community) commitments, the 
strength and nature of trust relations, and the rules (e.g. of membership) within social networks 
(Wisner et al., 2004).  Because of these changes in social structures brought about by extreme 
events, these events are frequently written in the history of social relations and well being in the 
area (Wisner et al., 2004) and in this regard become part of the legacy of the place.  Environmental 
clues influence on disaster response, because physical cues (e.g. sights, sounds and smells) can serve 
as evidence that a threat really exists (Lindell & Perry, 2004). 

 
Box 4.7  Resilience characteristics related to community awareness: environmental clues 

¶ Awareness of flood risk built into the fabric of the environment in which a community lives, enabling both 
local and transient populations to be aware of the dangers they may face - Intuitive landscapes (Jha et al., 
2012). 

¶ Visual clues to risk backed up by national and international acceptance of meanings of the cues, clues and 
symbols (Jha et al., 2012). 

 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. enabling environment or mitigation measure): 
 

¶ Media involvement in communicating risk and raising awareness of disasters and counter-
disaster measures.  

¶ Flood markers on buildings, bridges, poles or marked boundary lines (Jha et al., 2012). 
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Box 4.8 Assessment Questions: Environmental Clues 

1. Do visual clues to the flood risk an area exist in the vulnerable areas? 
2. Are visual clues showing flood history (or place experience/legacy) (records of significant events) displayed 

strategically throughout vulnerable area/s? 
3. Are local flood-risk related meaning systems (i.e. signs, symbols, words, events, things) locally, nationally 

& internationally recognisable and transferable in terms of meaning and understanding? 

4.3 Relationships  

¢ƘŜ ǇǊƛƳŀǊȅ ǾŀǊƛŀōƭŜ ƻŦ ΨwŜƭŀǘƛƻƴǎƘƛǇǎΩΣ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƪŜȅ ƭƛƴƪǎ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴǎ ǘƘŀǘ ŜȄƛǎǘ ōŜǘǿŜŜƴ 
individuals, communities and government agents that create avenues of co-operation and 
communication in the event of a flood event. 

The nature of social relationships is never easy to characterise and their dynamic natures makes 
them both spatially and temporally variable. Studies have shown that those communities in which a 
high resilience has been observed, strong relational bonds are present (Adger, 2003). These bonds 
do have cultural variability and will significantly differ between Western and Eastern communities. It 
is more likely that in Eastern communities reliance on internal and familial networks, groups, will be 
higher then reliance on government or external support providers (but this will be case specific).  In 
western settings this is likely to be reversed with most communities looking to government agents 
and authorities for protection and support. This will have implication on flood coping strategies 
utilised in vulnerable communities.  There is a potential for less personal preparedness measures (or 
coping strategies) within Western communities.  

This variable in intrinsically linked to the other two primary variables (awareness and livelihoods). 

4.3.1 Kin & friendship networks  

Kin and friendship networks are social networks composed of family and friendship associations, 
these are usually made up of aspects of bonding capital and work on deeper layers of trust and co-
ƻǇŜǊŀǘƛƻƴ ǘƘŜƴ ƻǳǘ ƴŜǘǿƻǊƪǎΦ  άFamilies and households can be an important asset for coping with 
the impacts of extremes in weather and catastrophic eventsέ ό!ŘƎŜǊΣ нллоΣ ǇǇΦ офсύΦ  ¢wo important 
factors in their effectiveness are proximity and availability to provide support in times of emergency.  
In western cultures, it is believed that most people will live in more isolated and smaller family units 
then in eastern cultures.  Therefore, in western cultures the extent to which kin and friendship 
networks (i.e. bonding capital) as opposed to community networks and even formal networks (i.e. 
bridging capital) are relied on will be less then in eastern cultures.  In eastern cultures kin and 
friendship networks, especially in contexts where support from formal networks is limited, will make 
up the majority of the social capital these communities can rely on this, however, will vary 
depending on economic and social classes and status. 

Box 4.9  Resilience characteristics related to community awareness: Friends & kin networks 

1. Communities are characterised by close knit, co-operating and communicating kin and friendship 
networks, which have the capacity (resources) and ability (proximity) to provide support for DRR activities 
and protection. 

2. Established social information and communication channels; vulnerable people not isolated (TA4, 4.4) 
(Twigg, 2009). 

3. Mutual assistance systems, social networks and support mechanisms that support risk reduction directly 
through targeted DRR activities, indirectly through other socio economic development activities that 
reduce vulnerability, or by being capable of extending their activities to manage emergencies when these 
occur (these comprise informal systems (individual, household, family, clan, caste etc.) and more 
structured or formal groups (community-based organisations (CBO) e.g. Emergency preparedness 
committees, support groups/buddy systems to assist particularly vulnerable people, water management 
comƳƛǘǘŜŜǎΣ ōǳǊƛŀƭ ǎƻŎƛŜǘƛŜǎΣ ǿƻƳŜƴΩǎ ŀǎǎƻŎƛŀǘƛƻƴǎΣ ŦŀƛǘƘ ƎǊƻǳǇǎύ ό¢!пΣ пΦмύ ό¢ǿƛƎƎΣ нллфύΦ 

4. Community-based and people-centred EWS at local level (TA5, 2.1) (Twigg, 2009). 
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In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. enabling environment or mitigation measures): 
 

¶ Local environment promote large family or friendship circles through amenities and activities on 
offer. 

 
Box 4.10  Assessment Questions/ Checklist: Friends & kin networks 

1. Are local networks based more within western individualism or eastern collective worldviews? - Take note 
of ethnic minority communities that may live within the affected areas, as these may function under 
opposing cultural worldviews to the context (i.e. In western setting ethnic minorities live in large extended 
family households). 

2. In the flood exposed areas, are affected communities residing in dwellings or dwelling complexes that 
provide proximity to kin, friendship or neighbours that could provide information, safe shelter or other 
support during an emergency? 

3. In affected communities to what degree are kin and friendship networks able to provide support and 
resources before, during or post a flood event (i.e. in different socio-economic groups different support 
will be available not available)? 

 

4.3.2 Community networks  
 
Community here is considered to represent all people living and/or working within areas sharing a 
risk of flooding within the case studies.  Community networks are those that are made up of smaller 
communities constituting the shared-risk community.  These communities are established around 
social, cultural and economic characteristics, activities and perceptions.  Community networks 
ƛƴŎƭǳŘŜ ǇŜƻǇƭŜΩǎ ƳŜƳōŜǊǎƘƛǇ ƛƴ ǾƻƭǳƴǘŀǊȅ ŀǎǎƻŎƛŀtions (ethnic and faith or religious associations) 
and with other community organisations, e.g. neighbourhoods, co-workers, clubs & societies.  This 
secondary variable is represents elements of both bonding and bridging social capital. 
 
Factors that influence the cohesiveness of these networks, stand to impact on the effectiveness of 
these networks in providing DRR support and thereby influence coping capacity of the vulnerable 
areas.  Sense of community perceived by individuals in an area is a factor that has large 
psychological and sociological impacts.  This factor describe how apart of community people feel, 
and in feeling apart of a community feel shared obligations, stresses, joys, success, challenges 
people feel.  The greater the sense of community, the more people will feel the can depend on that 
community for assistance and support, and the more they will look to other members of that 
community for advice, information and direction.   Aspect such as ethnic or class prejudices act as 
barriers to community cohesiveness and sense of belonging. 
 
Box 4.11  Resilience characteristics related to community awareness: community networks 

¶ Established social information and communication channels; vulnerable people not isolated (TA4, 4.4). 

¶ Local and community disaster preparedness/response capacities assessed by communities (themselves or in 
partnership with external agencies) (TA5, 1.1). 

¶ Emergency facilities (communications equipment, shelters, control centres, etc.) available and managed by 
community or its organisations on behalf of all community members (TA5, 1.5). 

¶ Defined and agreed co-ordination and decision-making mechanisms with neighbouring 
communities/localities and their organisations (TA5, 1.9). 

¶ Community-based and people-centred EWS at local level (TA5, 2.1). 

¶ Early-warning messages presented appropriately so that they are understood by all sectors of community 
(TA5, 2.3). 

¶ Community trust in EWS and organisations providing early warning (TA5, 2.7). 

(Source: Adapted from Twigg, 2009) 
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In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. enabling environment or mitigation measures): 

¶ Emergency planning and response responsibilities and capacities delegated to local levels as far 
as possible. 

¶ Debate and co-operation between communities stimulated about shared flood risk, through 
locally organised engagement events. 

 
Box 4.12  Assessment Questions/ Checklist: Community networks 

1. Are community associations and societies active in the vulnerable area, i.e. are local people organising 
engagement events for the local community/ies in vulnerable areas (activities or initiatives to create 
community associations)? 

2. Are there prejudices or other social factors present within the vulnerable area that minimise sense-of-
community or create barriers against co-operation between community networks? 

3. Are there cultural factors present in the vulnerable areas that innately promote isolation of specific 
communities (e.g. women from middle eastern and/or Muslim cultures are prohibited from interacting 
with certain other communities) or prohibit access to a community? 

 

4.3.3 Formal Networks  
 
Formal networks are related to community networks, but explicitly include immersion or 
involvement in or with formal organisations (religious organisations, service organisations e.g. Fire, 
police, emergency medical services) and government agencies (those with missions related to 
emergency preparedness and emergency management).  Two factors that are important in the 
effectiveness of existing formal networks, and the creation of new networks are: participation and 
co-operation. 

Box 4.13  Resilience characteristics related to community awareness: Formal Networks 

¶ Mutual assistance systems, social networks and support mechanisms that support risk reduction 
directly through targeted DRR activities, indirectly through other socio- economic development 
activities that reduce vulnerability, or by being capable of extending their activities to manage 
emergencies when these occur (these comprise informal systems (individual, household, family, clan, 
caste etc.) and more structured or formal groups (community-based organisations (CBO) e.g. 
Emergency preparedness committees, support groups/buddy systems to assist particularly vulnerable 
ǇŜƻǇƭŜΣ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŎƻƳƳƛǘǘŜŜǎΣ ōǳǊƛŀƭ ǎƻŎƛŜǘƛŜǎΣ ǿƻƳŜƴΩǎ ŀǎǎƻŎƛŀǘƛƻƴǎΣ ŦŀƛǘƘ ƎǊƻǳǇǎύ ό¢!пΣ 
4.1). 

¶ Mutual assistance systems that co- operate with community and other formal structures dedicated to 
disaster management (TA4, 4.2). 

¶ Local and community disaster preparedness/response capacities assessed by communities (themselves 
or in partnership with external agencies) (TA5, 1.1). 

¶ Local organisational structures for disaster preparedness/ emergency response (e.g. disaster 
preparedness/evacuation committees).  These may groups set up specifically for this purpose, or 
existing groups established for other purposes but capable of taking on a disaster 
preparedness/response rate (TA5, 1.2). 

¶ Local DP/response organisations are community managed and representative (TA5, 1.3). 

¶ Emergency facilities (communications equipment, shelters, control centres, etc.) available and 
managed by community or its organisations on behalf of all community members (TA5, 1.5). 

¶ Sufficient number of trained organisational personnel and community members to carry out relevant 
tasks (e.g. communication, search and rescue, first aid, relief distribution) (TA5, 1.6). 

¶ Community-based and people-centred EWS at local level (TA5, 2.1). 

¶ EWS based on community knowledge of relevant hazards and risks, warning signals and their 
meanings, and actions to be taken when warnings are issued (TA5, 2.5). 

¶ Community trust in EWS and organisations providing early warnings (TA5, 2.7). 

(Source: Adapted from Twigg, 2009) 



Project Report    
Contract no. 244047    
 
 
_________________________________________________________________________________________________________________  

 
 
 

55 

 
In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. enabling environment or mitigation measures) (Twigg, 2009): 
 

¶ Formal social protection schemes and social safety nets accessible to vulnerable groups at 
normal times and in response to crisis. 

¶ Coherent policy, institutional and operational approach to social protection and safety nets, 
ensuring linkages with other disaster risk management structures and approaches.  

¶ Defined and agreed structures, roles and mandates for government and non- government actors 
in DP and response, at all levels, and based on co-ordination not command-and-control 
approach. 

¶ On-going dialogue, coordination and information exchange (vertical and horizontal) between 
disaster managers and development sectors at all levels. 

¶ Communities and other civil society stakeholders are active participants in all aspects of the 
development, operation, training and testing of EWS. 

 
Box 4.14  Assessment Questions/ Checklist: Networks 

1. Are there, community-based initiatives in place to develop and build relationships between formal agents 
(authorities) and local vulnerable communities (DRR plans and programs developed with local community 
representatives, workshops or meeting to facilitate discussions about established DRR or FRM plans - 
developed by authorities - between vulnerable communities and authorities, established links between 
formal structures and local community networks e.g. Social workers to ensure avenues of 
communication)? 

2. If opportunities to engage and participate in DRR initiatives with authority structures do exist, are local 
vulnerable communities participating? 

3. Is there evidence that local vulnerable communities are co-operating with governance (management) 
structures in the implementation of DRR plans or directives; or visa versa, are governance structures 
seeking to co-operate with local community networks? 

 

4.4 Livelihood  

¢ƘŜ ǇǊƛƳŀǊȅ ǾŀǊƛŀōƭŜ ƻŦ Ψ[ƛǾŜƭƛƘƻƻŘΩ ƛǎ ǎŜŜƴ ŀǎ ǘƘŜ ƳŜŀƴǎ ōȅ ǿƘƛŎƘ όƻǊ ŀōƛƭƛǘȅ ǘƻύ ƛƴŘƛǾƛŘǳŀƭǎ ƻǊ 
communities obtain the resources that sustain their daily existences in the event of a flood event 
and/or disaster.  Coping strategies that enable people to sustain those processes that support their 
daily existence are important to protecting them physically, economically and psychologically. 
 
The following secondary variables have been identified as representing the core elements of 
importance within the primary variable of livelihoods: resources (livelihood assets), flexibility and 
health.  These secondary variables enable urban communities to prepare and sustain their 
economical, physical and psychological function before, during and post a flood event.  

4.4.1 wŜǎƻǳǊŎŜǎΥ Ψ[ƛǾŜƭƛƘƻƻŘ ŀǎǎŜǘǎΩ 

Ψ[ƛǾŜƭƛƘƻƻŘ ŀǎǎŜǘǎΩ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ŎŀǇŀŎƛǘƛŜǎ ǘƘŀǘ ǇŜƻǇƭŜ ƘŀǾŜ ǘƻ ŀŎǘƛǾŜƭȅ ǎustain their 
ƭƛǾŜƭƛƘƻƻŘǎΦ  ²ƛǘƘƛƴ ƭƛǾŜƭƛƘƻƻŘ ŀǇǇǊƻŀŎƘŜǎ ŀǎǎŜǘǎ ǊŜǇǊŜǎŜƴǘ ŀ ΨōǳŦŦŜǊΩ ƘƻǳǎŜƘƻƭŘǎ ƘŀǾŜ ŀƎŀƛƴǎǘ 
disasters (shocks) as well as stresses like ill health (Sanderson, 2000).  What assets constitute will 
vary between case study city and context variables, but by in large make reference to economic or 
monetary needs or resources, physical resources such as food, water, shelter, and social resources 
όŀƭǘƘƻǳƎƘ ƛƴ ǘƘŜ !w[ CǊŀƳŜǿƻǊƪ ǘƘŜǎŜ ŀǊŜ ƭƻƻƪŜŘ ŀǘ ǳƴŘŜǊ ǘƘŜ ǇǊƛƳŀǊȅ ǾŀǊƛŀōƭŜ ΨwŜƭŀǘƛƻƴǎƘƛǇǎΩύΦ  
Two main aspects directly influence these assets: availability and accessibility.  
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Availability of resources indicates how available assets (resources: financial, physiological e.g. food 
and water, physical) are created or destroyed and hence available or not available for use.  Resource 
(or asset) availability is influenced by trends, shocks and seasonality within the vulnerability context 
(Twigg, 2004).   
  
Accessibility, on the other hand is a little more socially complex then availability.  Accessibility in 
essence describes the ability of vulnerable communities (individuals, families, groups, class etc.) to 
use resources that are available and required to secure a livelihood (Wisner et al., 2004).  Their 
access is influenced through both economic and social relations (Wisner et al., 2004).  Social 
relations include, class, family, groups, gender, ethnicity, status, and age; all of which function based 
on sets of culturally recognised and acknowledged laws of rights and obligations that in turn 
influence accessibility of available resources (Douglas & Wildavsky, 1982; Thompson et al., 1990; 
²ƛǎƴŜǊ Ŝǘ ŀƭΦΣ нллпύΦ  ²ƛǎƴŜǊ Ŝǘ ŀƭΦΣ όнллпύ ƛƴ ǘƘŜƛǊ !ŎŎŜǎǎ aƻŘŜƭΣ ǘŜǊƳǎ ǘƘŜǎŜ ǊŜƭŀǘƛƻƴǎ ΨǇƻƭƛǘƛŎŀƭ 
ŜŎƻƴƻƳȅΩ ŀƴŘ ŘƛǾƛŘŜǎ ǘƘƛǎ ŎƻƴŎŜǇǘ ǳǇ ƛƴǘƻ ΨǎƻŎƛŀƭ ǊŜƭŀǘƛƻƴǎΩ ŀƴŘ ΨǎǘǊǳŎǘǳǊŜǎ ƻŦ ŘƻƳƛƴŀǘƛƻƴΩΦ {ƻŎƛŀƭ 
relations encapsulate the flow of goods, money and surplus between different actors (i.e. 
merchants, urban realtors & landlords, urban households).  Structures of domination look at the 
politics of power within or between these actors and their resource access relationships.  These can 
include relations within a household (e.g. between men and women, between adults and children, 
between seniors and juniors), or relations wider then familial ties, and kinship networks (e.g. 
between classes, between different ethnic groups).  At the larger scale structure of dominations 
describes the relations between citizens and the State (Wisner et al., 2004).   
 
The rules and dynamics underlying these relations will vary with context, this can be as broad as the 
case study cities in entirety, or local community dynamics in local vulnerable areas.  Between 
countries cultural understanding and norms will greatly influence how the structure of domination 
unfold, and in many of the Asian contexts, where culturally relationships as opposed to the 
individual underlie core thinking and social engagement, class (e.g. caste) and ethnicity will play 
significant roles in influencing the accessibility vulnerable communities have of available resources.  
What is interesting is that accessibility helps explains the differential in vulnerability between 
households with shared flood risk (Pelling, 2007). 

 
Box 4.15  Resilience characteristics related to community awareness: Resources 

¶ High level of local economic activity and employment (including among vulnerable groups); stability in 
economic activity and employment levels (TA4, 3.1). 

¶ Equitable distribution of wealth and livelihood assets in community (TA4, 3.2). 

¶ Local trade and transport links with markets for products, labour and services protected against hazards and 
other external shocks (TA4, 3.7). 

¶ Mutual assistance systems, social networks and support mechanisms that support risk reduction directly 
through targeted DRR activities, indirectly through other socio- economic development activities that reduce 
vulnerability, or by being capable of extending their activities to manage emergencies when these occur 
(TA4, 4.1). 

¶ Household and community asset bases (income, savings, convertible property) sufficiently large and diverse 
to support crisis coping strategies (TA4, 5.1). 

¶ Access to money transfers and remittances from household and community members working in other 
regions or countries (TA4, 5.6). 

(Source: Adapted from Twigg, 2009) 
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In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment or mitigation measures) (Twigg, 2009): 
 

¶ Equitable economic development: strong economy in which benefits are shared throughout 
society.  

¶ Poverty reduction strategies target vulnerable groups. 

¶ Legislative system supports secure land tenure, equitable tenancy agreements and access to 
common property resources.  

¶ Adequate and fair wages, guaranteed by law.  

¶ Government and private sector supported financial mitigation measures (e.g. 
insurance/reinsurance, risk spreading instruments for public infrastructure and private assets 
such as calamity funds and catastrophe bonds, micro-credit and finance, revolving community 
funds, social funds) targeted at vulnerable and at-risk communities. 

 
Box 4.16  Assessment Questions/ Checklist: Resources 

1. To what degree are resources (livelihood assets: financial, human and physical) available to the different 
communities in the vulnerable areas relative to flood event dynamics (frequency, duration and depth)?  
(In answering this question it will require some knowledge of what resources are needed by different 
communities, relative to disaster cycle stages).  

2. How accessible are available resources (livelihood assets: financial, human and physical) to vulnerable 
communities, pre, during and post a flood event? 

3. What are the dominant socio-economic communities in the risk area, or which socio-economic 
communities in the risk area are most vulnerable in flood event? (Socio-economic here is used to 
represent the resource (livelihood strategies) strategies available to communities, under the assumption 
that middle to upper-income communities have a larger spectrum of resources available to them, and are 
more likely to have access to them). 

 

4.4.2 Flexibility 
 
The concept of flexibility holds three properties, the first is the ability to bend without breaking (i.e. 
the ability of communities to resist long-term functional and structural changes as a result of a flood 
event).  The second property is the ability to be modified or changed without a community being 
irreversibly damaged or destroyed.  The last property relates to the second, but emphasises the a 
social quality of a community that is connected to their cultural worldviews, attitudes and risk 
perceptions - willingness; in this case the willingness to compromise or change in preparing for, 
responding to and recovering from the shocks and stresses related to flooding. In many ways 
flexibility around livelihoods requires a fair degree of forward thinking and planning, aspects that are 
directly related to experience and awareness of the risks related to flooding.  Community livelihood 
flexibility is intimately tied to their adaptive capacity table 4.3 lists the different means by which 
adaptation or flexibility is developed or encouraged through the social protection approach (See Box 
3.3). 
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Table 4.3  Adaptation promoting aspects through social protection. 

Social Protection category Social Protection Instruments Adaption & DRR benefits 

Provision/protection (coping 
strategies) 

¶ Social service provision  

¶ Basic social transfers/safety nets 
(food/cash)  

¶ Pensions  

¶ Fee waivers  

¶ Public works  

Protection of those most 
vulnerable to flooding, with low 
levels of adaptive capacity 

 

Preventive (coping strategies) ¶ Social transfers  

¶ Livelihood diversification  

¶ Weather-indexed insurance  

Prevents damaging coping 
strategies as a result of risks to 
weather-dependent livelihoods 

Promotive (building adaptive 
capacity) 

 

¶ Social transfers  

¶ Access to credit/microfinance  

¶ Asset transfers/protection  

¶ Starter packs (drought/flood 
resistant)  

¶ Access to common property 
resources  

¶ Public works  

¶ Promotes resilience through 
livelihood diversification and 
security to withstand climate- 
related shocks  

¶ Promotes opportunities arising 
from climate change  

¶  

Transformative(building adaptive 
capacity) 

 

¶ Promotion of minority rights  

¶ Anti-discrimination campaigns  

¶ Social funds  

Transforms social relations to 
combat discrimination underlying 
social and political vulnerability 

(Source: Jones et al., 2010) 

Box 4.17  Resilience characteristics related to community awareness: Flexibility. 

¶ Small enterprises have business protection and continuity/ recovery plans (TA4, 3.6). 

¶ Community access to basic social services (including registration for social protection and safety net services) 
(TA4, 4.3). 

¶ Costs and risks of disasters shared through collective ownership of group/ community assets (TA4, 5.2). 

¶ Existence of community/group savings and credit schemes, and/or access to micro-finance services (TA4, 
5.3). 

¶ Community access to affordable insurance (covering lives, homes and other property) through insurance 
market or micro-finance institutions (TA4, 5.4). 

¶ Access to money transfers and remittances from household and community members working in other 
regions or countries (TA4, 5.6).  

(Source: Adapted from Twigg, 2009) 

In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment or mitigation measures) (Twigg, 2009): 
 

¶ Diversification of national and sub- national economies to reduce risk. 

¶ Chambers of commerce and similar business associations support resilience efforts of small 
enterprises. 

¶ External agencies prepared to invest time and resources in building up comprehensive 
partnerships with local groups and organisations for social protection/security and DRR.  

¶ Government and private sector supported financial mitigation measures targeted at vulnerable 
and at-risk communities.  

¶ Economic incentives for DRR actions (reduced insurance premiums for householders, tax 
holidays for businesses, etc.). 

¶ Micro-finance, cash aid, credit (soft loans), loan guarantees, etc., available after disasters to 
restart livelihoods.  
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Box 4.18  Assessment Questions/ Checklist: Flexibility 

1. To what degree of diversification of income is available to vulnerable communities? 
2. To what degree is pre-flooding (national or international) livelihood aid (welfare & disaster/flood 

insurance) available to vulnerable communities?  
3. To what degree is external aid: during (emergency aid) and post flood event (aid in rebuilding and 

recovering) (national or international) available to vulnerable communities? 

4.3.3 Health  

Relates to the ability of a household and/or individual to avoid illness and/or recover from an illness 
όŘƛǊŜŎǘƭȅ ƻǊ ƛƴŘƛǊŜŎǘƭȅ ǊŜƭŀǘƛƴƎ ǘƻ ŦƭƻƻŘ ŜǾŜƴǘǎύ ŀƴŘ ǊŜǘǳǊƴ ǘƻ ΨƴƻǊƳŀƭΩ ƭƛŦŜ ǿƛǘƘƻǳǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ όōŀǎŜŘ 
on point at which household begins to feel the effects of loss of income due to illness) interference 
in livelihood procurement. Box 4.19 provides a list of some of the main health priorities in the event 
of a flood. 
 
Box 4.19  Public health priorities in the event of a flood 

¶ Provide a minimum amount of water for drinking, cooking and washing. 

¶ Provide facilities for people to dispose of excreta safely, in places which young children and babies 
cannot access. 

¶ Ensure people have key information to prevent water and sanitation related diseases: focus on the 
diseases that pose the most serious threat, include the provision and use of oral rehydration therapy 
(ORT). 

¶ Protect water supplies from contamination. 

¶ Publicize emergency contact details and sources of advice and information. 

¶ Ensure people have enough water containers to collect and store water cleanly. 

¶ Ensure that people have soap or alternatives for hand washing. 

¶ Ensure that public spaces such as markets have adequate water and sanitation. 

(Source: Jha et al., 2012) 

Box 4.20  Resilience characteristics related to community awareness: Health 

¶ Physical ability to labour and good health maintained in normal times through adequate food and nutrition, 
hygiene and health care (TA4, 2.1). 

¶ High levels of personal security and freedom from physical and psychological threats (TA4, 2.2). 

¶ Food supplies and nutritional status secure (e.g. through reserve stocks of grain and other staple foods 
managed by communities, with equitable distribution system during food crises) (TA4, 2.3). 

¶ Access to sufficient quantity and quality of water for domestic needs during crises (TA4, 2.4). 

¶ Awareness of means of staying healthy (e.g. hygiene, sanitation, nutrition, water treatment) and of life-
protecting/saving measures, and possession of appropriate skills (TA4, 2.5). 

¶ Community health care facilities and health workers, equipped and trained to respond to physical and mental 
health consequences of disasters and lesser hazard events, and supported by access to emergency health 
services, medicines, etc. (TA4, 2.7). 

(Source: Adapted from Twigg, 2009) 

In order for the above characteristics to be achieved, the following properties of the city or area 
itself may be required (i.e. Enabling environment or mitigation measures) (Twigg, 2009): 

¶ Public health structures integrated into disaster planning and prepared for emergencies. 

¶ Community structures integrated into public health systems. 

¶ Health education programmes include knowledge and skills relevant to crises (e.g. sanitation, 
hygiene, water treatment).  

¶ Policy, legislative and institutional commitment to ensuring food security through market and 
non-market interventions, with appropriate structures and systems. 

¶ Engagement of government, private sector and civil society organisations in plans for mitigation 
and management of food and health crises.  
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¶ Emergency planning systems provide buffer stocks of food, medicines, etc.   

Box 4.21  Assessment Questions/ Checklist: Health 

¶ During a flood event how exposed to the floodwaters are the vulnerable communities? 

¶ Is there a health care system in place that can provide adequate medical support to enable people to recover 
from illness or injury and return to supporting their livelihoods without affecting their ability to support 
themselves or their families? 

¶ During a flood event are sanitation and waste programs in place to limit the degree to which floodwater will 
ōŜŎƻƳŜ ŎƻƴǘŀƳƛƴŀǘŜŘΣ ƻǊ ǿŀǎǘŜ ƛƴ ƛƳƳŜŘƛŀǘŜ ŜƴǾƛǊƻƴƳŜƴǘǎ ƛǎ ŀƭƭƻǿŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǾǳƭƴŜǊŀōƭŜ ǇŜƻǇƭŜΩǎ 
chances of becoming ill?  

4.5 Coping capacity variables: assessment questions & scale 
development  

In the previous sections further description on the primary variables was given relative to identified 
secondary variables.  Each of the secondary variables were broken down into some important 
aspects, based on characteristics of disaster-resilient communities provided by Twigg (2009) and 
literature on non-structural mitigation measures, figure 4.1 shows the updated framework, which 
given its primary (or core) variables of Awareness, Relationships and Livelihoods, is being called the 
ARL Framework for the assessment of coping capacity in urban communities.   

Relative to the various aspects identified as being important to the secondary (and thereby primary) 
variables, three assessment questions for the qualitative assessment of these variables were 
formulated.  The next section takes the processes of creating a framework that will enable case 
study cities to assess the coping capacity of vulnerable urban communities (to flooding), further by 
providing reference points and numeric scores for each assessment question.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 4.1 Updated ARL Framework 


