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Chapter 1: Introduction 

1.1 Background and Objectives of the Guidebook 
This guidebook in one of three published by the UNISDR, addressed primarily 
to local authorities to support their disaster risk reduction (DRR) policies, 
strategies and actions. It is also helpful to disaster risk management (DRM) 
professionals in general, especially in helping them to link with local 
authorities. The Sendai Framework for Disaster Risk Reduction 2015-2030 
(SFDRR) recognizes the importance of local authorities in achieving the global 
DRR agenda. The SFDRR recognizes that the specific mandate of local 
authorities (LAs) for DRR varies from country to country depending on the 
legislative context. At the same time, SFDRR envisions important roles and 
responsibilities for LAs in putting in place effective DRR policies, strategies and 
plans and in building a productive coordinating environment with central 
authorities, as well as engaging communities and citizens in a constructive, 
participatory process.   

Section III-19 (f) of the SFDRR states: “While the enabling, guiding and 
coordinating role of national and federal State Governments remain essential, 
it is necessary to empower local authorities and local communities to reduce 
disaster risk, including through resources, incentives and decision-making 
responsibilities, as appropriate”. 

LAs have always been at the forefront of responding to and managing disaster 
events and emergencies. At the same time, they are confronted with the daily 
challenge of providing the basic services expected by their populations. With 
the definite urbanization trend, rapid advances in information technology, and 
increased global competitiveness, cities are becoming more and more complex 
to manage. The threat of disasters and the impacts of climate change make 
these challenges even greater. The last several years have seen a significant 
rise in awareness and the active engagement of LAs in the global DRR 
agenda. One core indicator of such engagement is their interest and 
involvement in the Making Cities Resilient Campaign .   1

Resilience, sustainability and a clean and healthy environment rank high in the 
agenda of most local policy makers. However, the road to achieve such 
objectives is not always clear and is often complex. This guidebook, together 
with its companions from the UNISDR, aims at guiding LAs on setting 
appropriate processes, policies and actions for avoiding risk accumulation, 
reducing existing risks from natural disasters, and building urban resilience. It 
recognizes that risk reduction cannot take place effectively without an 
understanding of risk and its components, namely hazard, exposure and 

  To date the membership in the Making Cities Resilient Campaign is over 3400 cities and 1

municipalities.
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vulnerability. However, the understanding of risk is not an end in itself. It only 
builds the foundations for consultation, planning, programming and adopting 
DRR policies and actions.  Together with raising awareness, cross-sectoral 
participatory planning and programming provide the actionable items for LAs 
to move toward DRR.   

Building resilience is a forward-looking, target-driven approach to urban 
development that is aimed at mainstreaming DRR in urban systems. Ensuring 
SFDRR goals and targets are met demands that communities and all levels of 
government work together to ensure the safety of the population and to 
protect the economic, social, environmental, and cultural assets and attributes 
which define the unique character of each city. Building resilience also requires 
addressing the key risk drivers that are at the core of socio-economic 
vulnerability. Growing inequality, increasing hazard exposure, rapid 
urbanization, damage to eco-systems, and over-consumption of natural 
resources threaten the development of cities and the well-being and safety of 
their populations. It is in these specific areas that LAs are experiencing 
greater challenges for risk management and mainstreaming, but it is also in 
the very same areas where they can cause the biggest positive impact.  

This guidebook builds on a foundation of knowledge and expertise that 
accumulated with the decade-long Hyogo Framework for Action 2005-2015 
(HFA), and in particular, experiences from cities and LAs. It is intended to be a 
quick reference on what-to-do and how to do it to enable action locally. It 
provides guidance on which information is required, what needs to be done, 
which competencies are critical, and which tools can be used to effectively 
deal with disaster risk as part of an overall strategy to achieve sustainable 
development. The objective is to make policy makers and practitioners more 
equipped to tackle risk reduction and build resilience at the local level. 

1.2 Organization of the Guidebook 
The guidebook is divided into four chapters and an annex: 

• Chapter 1 provides an introduction. 

• Chapter 2 discusses policies and strategies that local government can put 
in place to enable risk reduction  in the context of the objectives of the 2

SFDRR. It proposes six policy statements that LAs can adopt as the 
foundations for DRR and urban resilience. It also discusses the link 
between DRR and sustainable development.   

  There is a preference to talk about risk reduction rather than disaster risk reduction for when 2

risk is managed effectively, it reduces the likelihood of disasters to take place. Furthermore, high-
frequency low-severity hazard events (i.e., extensive risks) may not represent a disaster 
individually, yet they need to be managed as the cumulative losses of these events can be 
significant. 
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• Chapter 3 deals with understanding risk and its parameters. The basic 
definitions of “hazard”, “exposure”, “vulnerability”, and “risk” are discussed 
and illustrations given. The relevance and importance of understanding 
risk is emphasized, as well as the challenges that LAs can experience in 
undertaking risk assessment studies.   

• Chapter 4 explains how specific action plans can be developed and put in 
place to address core vulnerabilities and to overcome impediments to DRR. 
It emphasizes both education and awareness but also rigorous planning 
and programming. Chapter 4 also discusses indicators to measure cities’ 
progress and performance, and to establish benchmarks toward 
strengthening their resilience to natural hazards and to extreme climatic 
events.  

• Annex 1 provides a few relevant case studies.   

Short illustrations and examples are provided in each chapter. Relevant 
references and tools are also listed at the end of each chapter. These are 
intended to orient and support the reader in finding more practical 
applications that can be used as models. 

Relevant References  
UNISDR (2017). Terminology on Disaster Risk Reduction. Geneva, 
Switzerland: United Nations Office for Disaster Risk Reduction (UNISDR). 

UNISDR (2015a). The Sendai Framework for Disaster Risk Reduction 
2015-2030. Geneva, Switzerland: United Nations Office for Disaster Risk 
Reduction (UNISDR). 

UNISDR (2015b). Making Development Sustainable: The Future of Disaster 
Risk Management. Global Assessment Report on Disaster Risk Reduction. 
Geneva, Switzerland: United Nations Office for Disaster Risk Reduction 
(UNISDR). 

UNISDR (2005). Hyogo Framework for Action 2005-2015: Building the 
Resilience of Nations and Communities to Disasters. Extract from the final 
report of the World Conference on Disaster Reduction. (A/CONF.206/6). 
Geneva, Switzerland: United Nations Office for Disaster Risk Reduction 
(UNISDR). 
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Chapter 2: Creating an Enabling Environment for 
DRR & Enabling Resilience at the Local Level 

2.1 Introduction 
A local DRR agenda should start with the appropriate policies and vision that 
guide the planning and decision-making process.   This chapter will provide 
some key characteristics of a resilient city and suggest seven policies that can 
be adopted by LAs as a foundation for their DRR agenda.  These policies align 
with the four priorities of the SFDR.  

2.2 What is a Resilient City? 
Although no city can ever be entirely safe from natural hazards, cities can be 
more resilient to the destructive forces that claim lives and assets and disrupt 
livelihoods. What makes a city resilient to natural and human-induced hazards 
can be seen as a combination of resilience accumulated through the process 
of development, on one hand, and the outcome of specific policies and actions 
to reduce existing risk on the other. The following characteristics of cities are 
generally cited as parameters for urban resilience: 

✓ Sound development practice with a regulatory environment aimed at 
achieving sustainable development;  

✓ Well-maintained infrastructure; 

✓ Capable emergency management system; and  

✓ Internal policies and processes that mandate participatory urban plans, 
establish high standards of care to service the needs of the citizens, and 
observe explicit safeguards to protect natural resources and the 
environment.  

A city also builds resilience through the engagement of its government, 
citizens and other stakeholders in managing and reducing risks, where 
sustained actions are taken to identify, manage and lessen the impacts of 
natural and human-induced hazards. 
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2.3 Policies to Enable DRR and Urban Resilience 
Possessing all of the attributes of resilience as listed previously is a tall order 
for any city or community. However, the global experience accumulated 
through the last decade with the implementation of the HFA resulted in a 
specific process recommended by the SFDRR. The process indicates working 
along four priorities of action: 

• Priority 1: Understanding disaster risk.  

• Priority 2: Strengthening disaster risk governance to manage disaster 
risk.  

• Priority 3: Investing in disaster risk reduction for resilience.  

• Priority 4: Enhancing disaster preparedness for effective response and to 
“Build Back Better” in recovery, rehabilitation and reconstruction. 

It is not the intention of the SFDRR for government to undertake these 
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The Making Cities Resilient Campaign  (http://www.unisdr.org/campaign/resilientcities/home/index) 

defined a resilient city as one where:  

• Disasters are minimized because the population lives in homes and communities with organized 
services and infrastructure that adhere to sensible building codes, without informal settlements 
that have been built on flood plains or steep slopes because no other land is available.  

• An inclusive, competent and accountable local government exists and is concerned about 
sustainable urbanization, and commits the necessary resources to develop capacities to manage 
and organize itself before, during and after a natural hazard event.  

• Local authorities and the population understand risks and develop a shared, local information base 
on disaster losses, hazards and risks, including who is exposed and who is vulnerable. Further, 
people are empowered to participate, make decisions and plan their city together with local 

authorities and value local and indigenous knowledge, capacities and resources.  

• Steps are taken to anticipate and mitigate the impact of disasters, incorporating monitoring and 
early warning technologies to protect infrastructure, community assets and individuals, including 
their homes and possessions, cultural heritage, environmental and economic capital. These 

measures result in minimized physical and social losses arising from extreme weather events, 
earthquakes or other natural or human- induced hazards.  

• There is an ability to respond, implement immediate recovery strategies and quickly restore 

basic services to resume social, institutional and economic activity after such an 
event.  

• An understanding exists that most of the above is also 

central to building resilience to adverse 
environmental changes, including climate 
change, in addition to reducing 
greenhouse gas 

emissions.

http://www.unisdr.org/campaign/resilientcities/home/index
http://www.unisdr.org/campaign/resilientcities/home/index


priority actions sequentially or independently. It is stressed that progress 
toward DRR is a long-term goal, guided by a holistic approach that 
comprehensively and strategically integrates the above priorities of action. For 
LAs this translates into setting up policies and strategies that result in 
effective progress toward urban resilience. For this purpose, the following 
seven urban resilience policies should be considered. 

"  

Adopt mainstreaming as a core concept for effective use of 
resources and for affecting change 

The concept of mainstreaming is a powerful approach to the 
institutionalization of DRM and achieving greater effectiveness and 
transparency in DRR.  Under the mainstreaming concept, DRM is not a 
separate sector, but a principle by which risk assessment and risk reduction 
are incorporated in all sectors and across sectors. In its core form, 
mainstreaming is the institutional process by which DRM gets “streamed” or 
“weaved” into day-to-day development planning and decision-making across 
all development sectors and all functions of government. For LAs, 
mainstreaming DRR means having processes that incorporate the practice of 
risk management within the governance and operations of LAs by developing 
and modifying ordinances, policies, institutional arrangements, and the 
practice of planning and programming of projects. Undertaking risk-sensitive 
land use planning, designing social services with consideration of vulnerability, 
and budgeting the integration of risk parameters are a few examples of the 
act of mainstreaming which lead to urban resilience. Risk-based decision-
making, participatory processes for consensus building, strengthening 
governance, and building capacity are core to mainstreaming. Undoubtedly, 
resources will be always limited, but the essence of mainstreaming is to 
optimize resource allocation and to mobilize institutional and social capital for 
a better outcome.   

Put in place a transparent risk governance system that 
awards ownership and assigns accountability and 
responsibility 

Mainstreaming is anchored in a disaster risk governance approach that 
identifies roles and responsibilities, assigns accountability and improves 
transparency. Risk governance parameters are to a large extent conditioned 
by the laws, policies, plans and strategies emanating from the Central 
Government. These vary significantly from country to country. In the context 
of the HFA, many countries have enacted new DRM laws and guidelines. 
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Typically, the mandate of LAs within the national legal DRM context is 
specified into these laws and guidelines. The process of development is also 
typically regulated. Such regulation defines the roles of LAs in the 
development process.   

The effectiveness of these legal and institutional arrangements varies in terms 
of enabling DRR. LAs must respond to their legal obligations. However, 
independently of the effectiveness of the national legal and regulatory 
framework, LAs can take the lead in putting in place legal and institutional 
arrangements across sectors, functions and operations that enable 
participation, mobilize social capital, define roles and responsibilities and 
allocate accountability. Some core actions include: 

1) Engage in participatory exercises to review the current governance setup 
for DRM; identify the gaps in roles and responsibilities across sectors, 
functions and operations including citizens’ participation. Define strategies 
to fill the gaps.  

2) Put in place a coordination committee (or council) under the leadership of 
the Chief Executive Officer (CEO) with broad representation of 
stakeholders, including women, children and youth, persons with 
disabilities, poor people, migrants, indigenous peoples, volunteers, the 
community of practitioners and older people and with a clear mandate to 
build consensus in policy setting and to promote mainstreaming.  

3) Create a DRM office, reporting directly to the CEO, with a mandate to 
coordinate and oversee DRM strategies and plans and to support the 
institutions and stakeholders with data, knowledge, training, drills, 
information, and education. 

4) Explicitly recognize the vulnerability of the poor, the underprivileged, and 
the handicapped, and adopt DRM policies based on citizens’ inclusion and 
gender balance. 

5) Mandate the integration of risk parameters and DRM objectives in land 
use, land management, and urban development plans. 

6) Mandate the development and adoption of local urban resilience plans that 
provide the roadmap and programs, projects and activities to achieve DRR 
across sectors and functions.  

7) Create mechanisms for adoption and funding of plans and processes for 
monitoring and evaluation. 

8) Create preparedness and advocacy programs to push the DRR agenda 
forward among the stakeholders including national authorities and 
agencies. 
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Adhere to participatory processes in developmental 
planning and engaging the stakeholders in risk governance 

DRM is the responsibility of everyone. It requires mobilization of resources 
and an acceptance of responsibility and accountability from all stakeholders. 
Participatory processes give everyone an equal voice, including the 
underprivileged and the marginalized sections of society. Further, they build 
the knowledge of DRM issues among stakeholders and contribute to 
consensus over policy. They facilitate representation of all stakeholders, and 
enable them to understand their roles and responsibilities in the DRM and 
urban resilience agenda. Thus, participatory processes are core to 
mainstreaming, to establishing a fair and inclusive process, and to mobilizing 
social capital for DRR. The implementation of participatory processes can be 
mandated through local ordinances or executive orders. It can also be 
promoted as a best practice to scale up the local DRR agenda.   

• Adaptation to climate change, and development and implementation of 
risk reduction, are complex initiatives that require consensus building, 
action and cooperation from the society as a whole: 

• Citizens need to raise awareness (e.g. on the possible damage due to 
floods, heat waves, etc.), stimulate behavior change and ensure 
widespread understanding of the risks and uncertainties when coping with 
climate change; 

• The academic sphere and research institutes need to develop and improve 
the knowledge base (e.g. climate change projections data that is relevant 
to local decision making; hazard, vulnerability and risk studies; exposure 
database development and updates; technologies for risk assessment and 
risk reduction; etc.);  

• Practitioners (e.g. urban planners, engineers, architects, housing and 
professional associations, disaster prevention specialists, social and health 
care service providers, etc.) need to develop and capitalize on knowledge 
that leads to effective concrete actions and increased public awareness;  

• The private sector needs to explore appropriate technologies, tools and 
financial mechanisms to meet the local resilience challenge, while creating 
economic growth and jobs. 

Engaging all relevant stakeholders (including women, children and youth, 
persons with disabilities, poor people, migrants, indigenous peoples, 
volunteers, the community of practitioners, and older people), communicating 
challenges and opportunities, and facilitating participation are key to 
successful adaptation.  

Furthermore, actions at the local level can be the instrument for implementing 
the national level vision for risk reduction, and put in practice the elements of 
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the national risk reduction strategy. 

Understand risk to adapt risk-based decisions and policies 

Effective DRR policies and action plans are based on a solid understanding of 
hazard, exposure, vulnerability and risk. This entails investing in building, 
maintaining and regularly updating geo-spatial exposure databases using 
geographic information system (GIS) technology that details the locations and 
characteristics of the assets at risk, including vulnerable populations and 
critical infrastructure. Investing in undertaking new risk studies and/or 
updating older ones will provide pertinent information on how various hazard 
events impact the city’s populations, assets, and livelihood means. This risk 
knowledge can inform preparedness, response and recovery plans and provide 
risk-informed educational material to raise awareness, educate communities 
and citizens, and undertake drills and exercises. Knowledge of risk turns into 
risk-based decision-making which reduces uncertainty and improves 
productivity, and if reinforced by drills and exercises, results in pro-active 
behavior from citizens and institutions. GIS technology improves productivity 
by enabling effective sharing of data among all stakeholders, as well as spatial 
mapping of various layers of information that are targeted to particular 
audiences and particular users. When such data is made open and freely 
accessible to various users and stakeholders, it constitutes a powerful enabler 
for individual, community and institutional action for DRR. 

Address core vulnerabilities including the ones driven by 
socio-economic inequalities 

Socio-economic disparities are a big driver of risk. The poor and 
underprivileged can lose the meager assets they may have, as well as their 
livelihood means, during a disaster. They are under-represented in the sphere 
of influence and their interests are often neglected. This is also generally true 
for women where there is still a significant gender imbalance in the policy and 
decision-making process in many public and private institutions and 
communities. Furthermore, the needs of differently-abled people, children, 
migrants and other minorities often get forgotten because of under-
representation. The SFDRR makes the point that “there has to be a broader 
and a more people-centered preventive approach to disaster risk. Disaster risk 
reduction practices need to be… inclusive and accessible in order to be 
efficient and effective.”   
Risk reduction provides an opening for addressing the vulnerability of the poor 
and those who are less privileged, as well as representing the needs and 
interests of those who are more marginalized in society. It can provide an 
opportunity for reducing informal settlements, providing social housing and 
improving livelihood and living conditions. There are examples of successful 
urban redevelopment plans aimed at informal settlements and slums that can 
be examples to LAs. Risk reduction can also be the catalyst for building 
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partnerships between the private sector and communities to protect eco-
systems, improve environmental management, and reduce dependencies on 
fossil fuel. 

Build human capacity to competently manage disaster risk, 
educate, inform and communicate 

Undoubtedly, awareness of how to reduce the cost of disasters has increased 
in recent years; however, actual investments to build disaster resilience is 
lacking, especially at the local level. Current processes for structuring DRR 
investment projects are for the most part inefficient (i.e., carry a high 
transaction cost and low probability of success). One key reason is the lack of 
competent human resources. DRM is a new field and does not have an 
associated, standardized graduate degree. It is for most part learnt by 
experience, and opportunities are very limited to develop a strong base of 
experience in DRM. LAs will find it difficult to source adequate specialists to 
support their DRM agenda. Experience has shown that a large proportion of 
potential projects do not get funded because of poor or incomplete 
documentation that does not meet government or development agencies’ 
requirements. Most DRR investments go to the procurement of equipment and 
technology to improve response. Little has gone into projects to reduce 
vulnerability and risk, where returns on investment are much more 
substantial. 

LAs are aware that developing plans and turning them into programs and 
projects requires skilled, knowledgeable and confident professionals who can 
structure competitive projects, guide them through complex government 
bureaucracies, and manage them effectively. A deficit in human resources can 
negatively affect the ability of LAs to concretize their DRR investments. This is 
particularly critical for LAs in developing countries, which are already 
overwhelmed by everyday demands for services.  

LAs should be pro-active in scaling up the development of human resources to 
support DRR investments. LAs can accomplish this not only through direct 
training and capacity building, but also through partnerships and networking 
with a fundamental aim to ensure that everyone contributes to the city’s 
urban resilience knowledge base. These can include various forms, such as: 

1) Taking advantage of web-based DRM courses offered by various 
institutions globally.  Some of these courses (at least at the introductory 
level) are offered for free. Others can be accessed with a nominal fee.   

2) Encouraging technology transfer and data sharing, through institutional 
cooperation. 

3) Enhancing cooperation and collaboration with existing networks of 
professional organizations, scientific research institutions, the private 
sector, and civil society organizations. 
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4) Utilizing the expertise and services offered by businesses and civil 
societies in the area. Outsourcing and partnerships are valid options to 
consider by LAs to augment their long and short-term capabilities.  

5) Building knowledge at all levels of government through sharing of 
experiences, lessons learned, good practices, and training and education. 

6) Advocating dialogue among scientific and technological communities and 
encouraging training and educational institutions to instill a larger 
curriculum on risk assessment and management in their training and 
educational programs.  

7) Partnering with community-based organizations and NGOs to disseminate 
disaster risk information.  

8) Offering incentives to staff to take online training and to attend seminars 
and workshops on DRM. 

Devise financing mechanisms for DRR initiatives 

Without dedicated budget allocations, DRR initiatives remain rhetorical and 
little is accomplished on the ground. Since DRR is not an explicit sector (like 
for example transport, health, waste management, etc.), its budgeting is not 
mainstreamed within the standard budget process of local authorities. In most 
developing countries, LAs have limited options to raise revenues through 
taxes and to access debt to finance development. LAs rely to a great extent 
on budget allocations from their national governments. In view of competing 
demands and limited budgets, LAs reduce or eliminate DRR budgets and 
programs. In addition, DRR funding requests have to compete with other main 
line budget items and need to have the support of the leadership to be 
approved. This can be a difficult obstacle to overcome, as returns on DRR 
investments are sometimes hard to prove, and undoubtedly there will be 
skeptics among decision makers who prefer to prioritize other pressing needs.   

One of the most effective approaches for financing DRR activities is to 
mainstream DRR into the LA planning and budgeting processes. This starts 
with the formal creation of a DRM office and the formal adoption of its agenda 
as well as related plans and activities such as the Urban Resilience Plan and 
the Local Disaster Recovery Plan. Once the plans and overall agenda are 
adopted, finance for DRM can be in the form of a specific budget set aside for 
DRM. 

LAs can also look for other means to generate dedicated funding for DRR 
through endogenous streams of revenue, such as adding a levy to building 
permit fees or business permit fees to create a dedicated fund for DRR and 
urban resilience. LAs can also look at public-private partnerships, mainly when 
combined with incentives such as allocation of higher floor-area ratios to 
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building developers in exchange for investments in DRR. Cities are also 
looking to draw on other funding avenues including through NGOs and 
bilateral and multilateral arrangements (UNISDR, 2012). 

Dedicated DRR funding through statutes in the Philippines 

Republic Act 10121 of the Philippines provides for direct, local-level DRR 
funding by requiring local government units (i.e., provinces, cities and 
municipalities) to put 5% of their revenue toward disaster risk reduction and 
management. 75% of the 5% must be spent on disaster risk reduction . 3

2.3 Sustainable Development and Risk Reduction 

The link between sustainable development and DRR 

Sound DRM practice requires strong local governance and the willingness and 
capacity of local authorities to work in partnership with low-income 
households, communities and civil society. It also involves willingness to 
address accumulation of future risk as well as to establish mechanisms for 
transparency and accountability as risks are generated, transferred and 
retained. The reduction of poverty, the improvement of health and education 
for all, the achievement of sustainable and equitable economic growth, and 
the protection of the environment now depend on the management of disaster 
risks in the day-to-day development decisions of governments, companies, 
investors, civil society organizations, households and individuals. At the local 
level, strengthened DRR is essential to achieve sustainable local development. 

Strategies for managing risk in the context of sustainable 
development 

When viewed under the lens of sustainable development, LAs should address 
risk management by considering three complementing strategies: Prospective 
Risk Management Strategy, Corrective Risk Management Strategy, and 
Compensatory Risk Management Strategy. The definitions and approaches of 
each of these strategies are discussed below. 

• Prospective risk management: preventing or avoiding the accumulation of 
new and future risks by making risk-sensitive development choices 
including in disaster recovery and reconstruction. In short, making sure 
that new development does not add to existing risks. 

• Corrective risk management: mitigating or reducing existing risks by 
investing in corrective measures including early warning, preparedness 
and retrofit of sub-standard buildings and infrastructure.  

 Center for Excellence in Disaster Management and Humanitarian Assistance (CFE-DMHA). 3

(2015). Disaster Management Reference Handbook: Philippines.
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• Compensatory risk management: taking measures to support the 
resilience of individuals and societies in the face of residual risk that 
cannot be effectively reduced.  Risks cannot be reduced to zero. Thus, so-
called residual risks must be managed. 

It is generally more cost-effective to avoid the creation of new risk than to 
reduce existing risk. It is also more cost-effective to reduce than to retain the 
more extensive layers of risk, and to use compensatory mechanisms to 
address those risks that cannot be reduced in a cost-effective manner (i.e., 
residual risks). Increasing prospective risk amounts to creating a contingent 
liability; i.e., a cost that is hidden and not accounted for until a disaster hits. 
Consequently, prospective risk undermines the capacity of future development 
and constitutes a significant threat to achieving sustainable development. As 
will be discussed in Chapter 4, and discussed in detail in the companion 
guidebook on Land Use and Urban Planning, spatial planning is an effective 
tool to reduce generation of new risk. 
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Managing risk, rather than managing disasters as indicators of unmanaged risk, now has to 

become inherent to the art of development; not an add-on, but a set of practices embedded in its very 
DNA. Managing the risks inherent in social and economic activity requires a combination of three 
approaches: 

• Prospective risk management, which aims to avoid the accumulation of new risks; 

• Corrective risk management, which seeks to reduce existing risks; 

• Compensatory risk management, to support the resilience of 
individuals and societies in the face of residual risk 

that cannot be effectively reduced. 

(Global Assessment Report 
–GAR 2015)       

Table 1. Managing disaster risks to support disaster risk reduction, address climate change and promote 
sustainable development. (Source: ISDR, GAR-2015) 
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Prospective risk is created by the following risk factors:   

• Public and private investments in hazardous areas  

• Domino effect of ill-planned development on other sectors and demographics (e.g., 
development that increases flooding of informal settlements)  

• Failure to take into consideration climate change 

• Ill-planned or un-planned 
development  
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Chapter 3: Understanding Risk as the Backbone of 
Risk Management 

3.1 Introduction 
In the previous chapter, the concept of resilience and the parameters that 
make a city resilient were discussed. The content of the chapter elaborated on 
the policies and strategies that LAs can put in place when creating an 
environment that enables effective management of urban risk, and for 
building urban resilience. Finally, the synergies between sustainable 
development and risk reduction were discussed with concrete examples that 
local authorities can put in place to effectively manage their risk within the 
context of sustainable development.   

It was emphasized that the foundation of DRM resides in understanding the 
hazards and their impacts on population, infrastructure, environment and 
institutions. This chapter provides definitions and examples of risk and its 
underlying parameters, namely: hazards, exposure and vulnerability. It 
elaborates a methodology for quantifying risk from these parameters and 
explains the various analytical formulations of risk. Understanding risk is 
Priority Area 1 in the four priority areas of the Sendai Framework for DRR. 

3.2 Basic Parameters of Exposure, Hazard, 
Vulnerability, and Risk 

Basic definitions 

Risk: The potential loss of life, injury, or destroyed or damaged assets which 
could occur to a system, society or a community in a specific period of time, 
determined probabilistically as a function of hazard, exposure, vulnerability, 
and capacity (UNISDR, 2017). 

Simply stated, risk signifies the possibility that an undesirable state of reality 
(adverse effects) will occur as a result of natural events or human activities 
(Cardona, 2003).  

Analytically and in its simplest form, risk is a loss value that is obtained 
through the convolution of the severity of hazards and the vulnerability of an 
exposure of assets at risk in a given geographical area.  

Risk = Function (Severity of Hazard and Vulnerability of Exposure) 

Hazard:  A process, phenomenon or human activity that may cause loss of 
life, injury or other health impacts, property damage, loss of livelihoods and 
services, social and economic disruption, or environmental degradation. 

Exposure: Underlying the notion of risk is the assumption that there are 
assets (i.e., people, infrastructure, housing, production capacities, and other 
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tangible human assets) exposed to hazard events in hazard-prone areas. 
These assets define the exposure that would sustain damage or loss.  If 
people, built and natural assets are not located in (or exposed to) hazard-
prone areas, the risk does not exist. 

Vulnerability (or Fragility): The conditions determined by physical, social, 
economic and environmental factors or processes that determine the 
susceptibility of an individual, a community, assets, or systems to the impacts 
of hazard. Thus, vulnerability represents the potential for a given asset to 
sustain damage/loss after an event has taken place. Understandably, 
vulnerability is a direct consequence of human action, government policy or 
regulatory environments. For example, urbanization – particularly un-planned 
urbanization – can aggravate the vulnerability of populations by allowing 
informal settlements along rivers, unstable hills, in proximity to industrial 
facilities, or in substandard buildings that do not comply with building codes.      

On the concept of risk 

The notion of risk is at its core probabilistic, since it attempts to identify the 
likelihood of a hazardous event taking place and causing loss in a certain 
region during a certain time period.  Further, the frequency of hazard is time-
dependent (typically the longer the time period, the higher the probability of 
event occurrence) and area dependent (i.e., as we enlarge the risk study area 
both the frequency and magnitude of events increase). Consequently, risk is 
also expressed in this equation: 

Risk = Probability (loss > L) (for a given area and duration) 

For example, one can talk about risk in terms of the likelihood over the next 
30 years of the number of fatalities exceeding 100 people in a particular city, 
in the case of the occurrence of a magnitude 6 earthquake in a nearby fault. 
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Rapid and/or unplanned urbanization—characterized by dense populations living in poorly constructed 
housing—sets the stage for significant losses in lives and property when it occurs in areas at 

risk of flooding, earthquake, or other hazards. Indeed, evidence now points to 
urbanization—the unplanned and unchecked swelling of cities and 
megacities—as among the most important drivers of disaster 

risk (GFDRR 2012). 



Or similarly, the probability that the economic loss will exceed $1 billion in the 
case of the occurrence of a category 4 tropical cyclone that makes landfall in a 
particular area. 

From the above discussion one can infer that risk assessment is typically in 
the realm of specialists and experts. At the same time, assessment of risk is 
so fundamental to managing and reducing risk that decision makers and non-
specialists must acquire the basic knowledge of risk in order to make informed 
decisions on risk reduction investments and effectively managing risk 
reduction programs. For example, an understanding of risk enables effective 
response and recovery planning; it also provides an information on the 
communities and areas that would be most affected, and to which extent 
lifelines would be affected. 

Disaster risk 
One typically talks about “disaster risk” when the magnitude of the losses 
exceeds the capacity of a country, city, locality, or community to adequately 
respond to the impact, and needs external resources to support the response 
and recovery process.  
Not all hazardous events will create disasters. However, risk must always be 
managed because even smaller events can accumulate significant losses or 
impacts over time. This provides for differentiation between Intensive Risks 
and Extensive Risks as defined below. 

Intensive risks characterize impacts of low-frequency, high-severity events 
caused by hazardous events, such as major earthquakes or tropical cyclones 
or major floods. Intensive risks are the largest contributor to mortality and 
economic loss globally. They are also the hardest to plan for because of the 
limited experience and the unpredictability and variability of these risks. 

Extensive risks characterize impacts from the more frequent and lower-
severity events (e.g., urban fires or frequent urban flooding) or are steady for 
a long period of time (e.g., drought). Any single occurrence of these risks may 
not cause major losses, but accumulation of loss with time can be significant. 
Extensive risks can be a particular burden for low-income households, 
communities, small businesses and national governments, thus inhibiting 
economic growth and increasing poverty (UNISDR, 2013) and undermining 
development outcomes. 

LAs should be aware of the impact of extensive risks because they are more 
localized and affect them directly. Further, central government’s support and 
mandate is clearer for intensive risks, whereas extensive risks could remain 
the burden and liability of LAs. Finally, developing capacity for managing 
extensive risks builds capacity of LAs for disaster risk management. 
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Understanding exposure 

Assessing how a community will be affected by natural hazards requires a 
fundamental understanding of the elements at risk. People, buildings, 
infrastructure, investments, livelihoods, and ecosystems are exposed or 
subject to potential losses within hazard risk zones. Together they are termed 
“exposure”. 

Population data is typically obtained from census data. A population of a given 
area can include infants, elderly people, people with disabilities (PWDs), and 
migrant populations that are exposed to potential hazards. These segments of 
the population are more vulnerable and may require support during disasters, 
and also consideration in the development of disaster plans. 

Buildings can be categorized as residential, commercial/industrial (including 
high loss facilities e.g. malls, factories, schools, stadiums, places of 
worship, etc.) and institutional (critical and essential facilities e.g. city 
halls, fire stations, police stations, hospitals, court houses, evacuation 
centers, etc.).  

Infrastructure systems are included in the measurement of exposure. They 
include transportation systems (e.g. roads, bridges, ports, airports, and 
railroads), power generation/ transmission/ distribution, telecommunications, 
water, waste water and drainage systems, and fuel storage. 

Other categories of assets include cultural and historical heritage structures 
and facilities, agricultural assets and crops, environmental assets (e.g. 
forests, mangroves, etc.). Livelihoods and investments can also be considered 
as assets. However, it is sometimes difficult to express the value and the 
vulnerability of these assets.   

Exposure data generally includes information on inter-dependencies in the 
system, as well as the social and economic value associated with the 
inventories. Exposure data is organized and stored in a geospatial database 
suitable for GIS representation.   
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Challenges in developing exposure data 

For most risk assessment studies, the development and preparation of 
exposure data is the most time consuming and tedious task. For a detailed 
risk assessment study, the quantity and quality of data to be collected could 
be overwhelming. Most often the data is located among various agencies and 
organizations, could be in different formats and resolutions, and may be 
incomplete or unreliable, or even inexistent. All the resources must be 
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Figure 2. Critical and Essential Facilities for the City of Dhaka, Bangladesh.  
(Source: EMI, 2014) 



mobilized and all approaches used to gradually complete the required 
information, identify gaps and provide proxies for missing or inadequate data. 

Crowdsourcing has become a common and valuable tool for collecting 
detailed bottom-up data, but this approach has limits, both in the type of data 
it can collect and in the quality of those data. In addition to being used to 
develop exposure data at a local scale, crowdsourcing has also been used to 
validate global-scale data. OpenStreetMap, often called “the Wikipedia of 
maps,” is an online geospatial database and a global community of over 1.5 
million contributors, who are engaged in building a free and open map of the 
world that anyone can contribute to and that can be used in any tool or 
analysis. OSM was established in 2004 in the United Kingdom in reaction to 
restrictions around the use and availability of geospatial data across the 
world.  

 

Remote Sensing is another data source that can be used to complete 
missing information or correct an existing dataset. Remote sensing can be 
used to collect data such as administrative boundaries, building footprint and 
density, height, roof type, road and bridge characteristics, and locations and 
characteristics of essential and high loss facilities. Remote sensing is highly 
effective in determining informal settlement areas where information could be 
very dynamic and actual data may not be available. Vehicle-mounted cameras 
can take digital files of street features, mainly in areas of high congestion, in 
conjunction with these sampling methodologies.  

Data collection could be augmented by sampling approaches for large 
inventories such as residential buildings over large areas. Direct observation 
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can also be used on individual assets, mainly in terms of locations and 
characteristics of critical and essential facilities. 

Exposure data needs to be updated on a regular basis. In the urban context, 
exposure data can vary quite significantly over time due to changes in 
development patterns and land use. 

Understanding hazards   

Hazards may be natural, anthropogenic or socio-natural in origin. Natural 
hazards are predominantly associated with natural processes and 
phenomena. Anthropogenic hazards, or human-induced hazards, are 
induced entirely or predominantly by human activities and choices. This term 
does not include the occurrence or risk of armed conflicts and other situations 
of social instability or tension, which are subject to international humanitarian 
law and national legislation. Several hazards are socio-natural, in that they 
are associated with a combination of natural and anthropogenic factors, 
including environmental degradation and climate change. 

Hazards may be single, sequential or combined in their origin and effects. 
Each hazard is characterized by its location, intensity or magnitude, frequency 
and probability. Biological hazards are also defined by their infectiousness or 
toxicity, or other characteristics of the pathogen such as dose-response, 
incubation period, case fatality rate and estimation of the pathogen for 
transmission. 

Multi-hazard means (1) the selection of multiple major hazards that the 
country faces, and (2) the specific contexts where hazardous events may 
occur simultaneously, in a cascading fashion, or cumulatively over time, and 
taking into account the potential interrelated effects. 

Hazards include (as mentioned in the SFDRR, and listed in alphabetical 
order): biological, environmental, geological, hydro-meteorological, and 
technological processes and phenomena. 

Biological hazards are of organic origin or conveyed by biological vectors, 
including pathogenic microorganisms, toxins and bioactive substances. 
Examples are bacteria, viruses or parasites, as well as venomous wildlife and 
insects, poisonous plants, and mosquitoes carrying disease-causing agents. 

Environmental hazards may include chemical, natural and biological hazards. 
They can be created by environmental degradation or physical or chemical 
pollution in the air, water and soil. However, many of the processes and 
phenomena that fall into this category may be termed drivers of hazard and 
risk rather than hazards in themselves, such as soil degradation, 
deforestation, loss of biodiversity, salinization and sea-level rise. 

Geological or geophysical hazards originate from internal earth processes. 
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Examples are earthquakes, volcanic activity and emissions, and related 
geophysical processes such as mass movements, landslides, rockslides, 
surface collapses and debris or mud flows. Hydro-meteorological factors are 
important contributors to some of these processes. Tsunamis are difficult to 
categorize: although they are triggered by undersea earthquakes and other 
geological events, they effectively become an oceanic process that is 
manifested as a coastal water-related hazard. 

Hydro-meteorological hazards are of atmospheric, hydrological or 
oceanographic origin. Examples are tropical cyclones (also known as typhoons 
and hurricanes); floods, including flash floods; drought; heat waves and cold 
spells; and coastal storm surges. Hydro-meteorological conditions may also be 
a factor in other hazards such as landslides, wild fires, locust plagues, 
epidemics and in the transport and dispersal of toxic substances and volcanic 
eruption material. 

Technological hazards originate from technological or industrial conditions, 
dangerous procedures, infrastructure failures or specific human activities. 
Examples include industrial pollution, nuclear radiation, toxic wastes, dam 
failures, transport accidents, factory explosions, fires, and chemical spills. 
Technological hazards may also arise directly as a result of the impacts of a 
natural hazard event. 
Note that one hazard can trigger another (i.e., a secondary hazard). For 
example, an earthquake could trigger a tsunami, landslide, or fire, or soil 
failure through liquefaction. 

Hazard analysis pertains to the study of the physical aspects of the 
phenomena and its frequency of occurrence. Hazard assessment consists also 
of developing a “footprint” for the probability that some level of hazard 
severity be exceeded in a particular region. As an example, Figure 3 shows 
the earthquake hazard map for earthquakes of magnitude 7 and greater 
within a 50 km radius of San Francisco, California over a period of 30 years. A 
hazard analysis relies mainly on historical data and empirical relationships. In 
areas of the world where the historical record is short, incomplete or not 
accurate, hazard analysis can be highly uncertain 

   elements of the urban planning system. Formal urban planning is an 
iterative problem-solving system that tends to follow a process of defining 
problems and identifying current and future needs through the use of data 
gathering and analysis, identifying and testing options; deciding upon and 
setting a course of action, implementation of the plan, project, or regulation; 
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Hazard maps are critical for establishing building code regulation, emergency 
planning, comparative analysis of risk, and risk-based decision making.    

Hazard assessment is the realm of experts typically working as a team. Each 
hazard type has its own methodology driven by the physical phenomena that 
define the particular hazard. Methodologies for hazard assessment of 
earthquakes, tropical cyclones and floods are provided in Appendix B.   

Understanding vulnerability 

Vulnerability characterizes the susceptibility or fragility of each asset at risk to 
sustain damage (or loss). Locations, values and particular attributes of the 
assets at risk must be determined in order to assess their vulnerability/
fragility.   

One can think of vulnerability/fragility in various themes, including: 

• Social Vulnerability such as fatalities, displaced populations, hazard-
induced diseases, etc. It considers public awareness of hazards and risks 
as well as the ability of individuals, communities and institutions to cope 
and recover from disasters.  

• Physical Vulnerability such as buildings or infrastructure sustaining damage 
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Figure 3. Earthquake hazard map for earthquakes of magnitude 7 and greater within a 
50 KM radius of San Francisco, California for a period of 30 years



during an earthquake or a flood because they were not built to sustain the 
site’s hazard forces. 

• Ecological (or Eco-system) Vulnerability such as a forest fire disturbing a 
forest ecosystem. 

• Livelihood Vulnerability where a hazard event disturbs the livelihood 
means of individuals, households or communities.  

• Institutional Vulnerability where institutions are weakened and cannot 
respond to population needs during and after disasters.  

The underlying risk drivers for vulnerability were discussed in Chapter 2. For 
the purpose of risk assessment, typically each asset is characterized by a 
vulnerability function that relates the severity of the hazard at the site to the 
damageability of the particular asset. The most common types are so-called 
intensity-based functions that relate the mean damage ratio (MDR) of a 
particular asset (typically represented by its construction class) to the 
expected intensity (or severity of the hazard) at the particular site where that 
asset is located. The MDR is defined simply as the cost of repairs over the 
value of the asset. MDR can thus be calculated as a direct economic loss from 
the value of the structure.  

MDR = Cost of Repairs/Value 

Intensity-damage relationships have been proposed for various regions of the 
world and for different types of structural systems, and for various hazards 
including earthquakes, wind, and floods. 
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Figure 4. Example of an intensity-based vulnerability function for two structural 
classes. (Source: GFDRR, 2014)



Assessing risk 

Risk is concerned with the quantification of the severity of the losses that 
may be caused by a natural or human-induced event. Severity is one of two 
components of risk, the other being frequency of loss.  Under the same level 
of exposure and severity of hazards, the risk is greater in the area where 
hazards are more frequent. The quantification of risk therefore involves the 
assessment of both the frequency and severity of the losses.   

The outputs from a probabilistic risk analysis include a Loss Exceeding 
Probability (LEP) and Average Annual Loss (AAL). The LEP represents the 
relationship between severity of loss and frequency of loss. The severity-
frequency relationship allows for an understanding of the relative relationships 
between the risks caused by many hazards, thus helping in setting up 
priorities for disaster mitigation purposes. In financial applications such as 
insurance, the understanding of the frequency-severity relationship is 
essential in underwriting, transferring and pricing risk.  

For disaster mitigation purposes, consideration of frequency may sometimes 
not be relevant.  Usually, an event of a certain spatial severity is assumed to 
happen and the disaster management planning is based on the impact of such 
an event. This methodology is typically referred to as scenario analysis (or 
impact analysis). Scenario analyses have been used for almost half a century 
to develop disaster management plans and to establish risk management 
policy. The event can be hypothetical, a repeat of past historical events, a 
worst-case scenario or possibly even attached to a specific return period of an 
exceeding probability curve.   

In both cases, a risk analysis will provide a robust estimation of the potential 
building damage, mortality/morbidity, displaced population, and economic loss 
from a single or multiple hazards. Risk analysis outputs develop internal 
knowledge, provide the parameters for disaster management planning, and 
allow for an understanding of the vulnerabilities in assets. In addition, outputs 
from risk analyses are a tool for communication between scientists (who 
develop the knowledge base for the risk assessment), practitioners (who are 
in charge of the implementation of risk reduction measures), and policy 
makers who decide on programs, budgets and priorities. Therefore, they are 
excellent policy-setting tools. 

An example of an output from a risk analysis is shown in Figure 5 below. The 
particular map shows the distribution of expected casualties by barangay (or 
neighborhood) for Quezon City, Metro Manila from a postulated magnitude 7.2 
earthquake occurring on the West Valley Fault. The trace of the fault is 
indicated on the map. One can see that the risk assessment makes the spatial 
distribution of the severity easy to understand. From this, emergency 
managers, planners and policy makers will develop a better insight into the 
magnitude and distribution of the losses and where to focus resources to 
more effectively reduce potential losses. 
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Tools, Resources and Examples 
✓ EMI-World Bank. 2013. Bangladesh Urban Earthquake Resilience Project – 

Data Sharing Platform Roadmap. Retrieved from http://emi-
megacities.org/?emi-publication=bangladesh-urban-earthquake-resilience-
project-data-sharing-platform-roadmap  

✓ GFDRR (Global Facility for Disaster Reduction and Recovery). (2014). Open 
Data for Resilience Initiative Field Guide. Washington, DC: World Bank. 

✓ World Bank. InaSAFE. [http://inasafe.org/] 

✓ Pacific Disaster Center. Emergency Operations (EMOPS). [http://
emops.pdc.org/emops/]  

✓ Disaster Loss Accounting System Using DesInventar Methodology User 
Manual-Analysis and Query. [http://www.desinventar.net/DesInventar/
User-Manual-Analysis-and-Query_EN.pdf]  

✓ Using GIS for Disaster Risk Reduction. [http://www.unisdr.org/archive/
26424] 

✓ Bangladesh Urban Earthquake Resilience Project – Dhaka Earthquake Risk 
Guidebook. Retrieved from http://emi-megacities.org/?emi-
publication=bangladesh-urban-earthquake-resilience-project-dhaka-
earthquake-risk-guidebook  

✓ Indigenous Knowledge for Disaster Risk Reduction: Good Practices and 
Lessons Learned from Experiences in the Asia-Pacific Region. Retrieved 
from https://www.unisdr.org/files/3646_IndigenousKnowledgeDRR.pdf  

✓ The World Bank Group Open Learning Campus: Understanding Risk 
Course. [https://olc.worldbank.org/content/understanding-risk] 

✓ The World Bank Group Open Learning Campus: Learning from 
Megadisasters Course. [https://olc.worldbank.org/content/learning-
megadisasters-0]  

✓ World Bank & GFDRR. (2015). Analyzing the Social Impacts of Disasters 
Volume I: Methodology. Retrieved from https://www.gfdrr.org/sites/
default/files/SIAVol_I.pdf  

✓ World Bank & GFDRR. (2015). Analyzing the Social Impacts of Disasters 
Volume II: Tools. Retrieved from https://www.gfdrr.org/sites/default/files/
SIAVol_II.pdf 
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Chapter 4: Strategies and Actions for DRR & 
Resilience 

4.1 Introduction  
This chapter provides specific strategies and actions for LAs to guide their 
mainstreaming agenda and achieve DRR progress effectively. In section 1, 
several approaches are provided to improve risk understanding and increase 
capacity in DRR. Section 2 provides specific actions that LAs can take to 
manage and reduce risk. Section 3 outlines an approach on how to develop a 
local resilience plan. It is followed by sections 4 and 5 on financing for DRR 
and urban resilience, and discussion on monitoring and evaluation, 
respectively. 

4.2 Building Capacity for DRR and Urban 
Resilience 
Mainstreaming DRR into urban development starts with effective education 
and communication of risk to all stakeholders. The understanding of hazard, 
vulnerability and risk not only increases awareness but is also core to effective 
planning, action and policy. Approaches for improving knowledge of risk 
among communities and institutions are suggested below. 

Building the institutional infrastructure for DRM 

As DRM tasks and relevance increase, more and more cities are finding it 
necessary to create a specific DRM office or department to take up core DRM 
tasks such preparedness and response, but also to serve as the coordinator 
and advocates for the city’s DRR agenda. The DRM office serves as the 
promoter of the city’s DRM vision, guiding policies and actions, preparing and 
responding to disaster and emergencies as well as strengthening the mandate 
within different government areas, and encouraging engagement of different 
sectors, communities and stakeholders. The DRM office could be in charge of 
the important task of the capacity building agenda to develop adequate 
resources and professional skills, as there will always be preparedness, 
response and recovery planning needs and actions. 

Planning and responding to events remains a core function of any DRM office. 
The field of emergency management has evolved significantly and there are 
international standards for emergency management (e.g., incident command 
system) as well as emergency management accreditation programs (e.g., 
emergency management accreditation program www.emapsonline.org) that 
can guide LAs in setting up a competent local emergency management 
system. Modern concepts of an emergency management center include 
setting up an emergency operations center that serves as the node for 
preparing, responding, and recovering from an emergency or disaster. 

 
!37



Preparing for emergencies includes all the activities and work related to 
preparing citizens, communities and public and private institutions to know 
what to do before, during and after an event and to be aware of their 
environment. It is having protocols and agreements on “who does what and 
how” and how best to collect, manage and disseminate information among all 
the stakeholders. An integral part of a competent emergency management 
system is a program of training, exercises and drills to simulate events and 
assess the performance of the system in actual events. 

Moving from risk information to risk knowledge 

Through the use of the web and other media, LAs can make access to 
information about risk transparent and available to all. LAs can provide real-
time information on risk to populations and other stakeholders. Citizen can, 
for example, check where their homes, schools and shelters are located 
relative to areas expected to experience flooding, or to be inundated by a 
tsunami, or to be in a landslide zone, or to be within a close distance to an 
earthquake fault. They can also get basic information about protecting 
themselves, their families and their property prior, during and after an event. 
More knowledgeable users can also be asked to contribute to the risk 
information database by providing information on exposure, hazard or 
vulnerability and checking on preparedness activities. 

Increasing institutional knowledge of risk 

LAs should be establishing internal processes for understanding risk and for 
sharing information internally. These include continuous training and capacity-
building initiatives; granting staff time for taking training classes and covering 
costs; putting in place incentives to encourage staff to seek and complete 
programs; and instituting training of trainers programs to build a class of 
competent DRM professionals. In addition, drills and exercises can be 
developed from outputs of risk assessment studies, to simulate events and 
test and improve response and recovery processes as well as improving 
awareness. 

LAs should develop internal processes for collecting, processing and sharing 
data that is relevant to risk management. Government works in silos, and 
though very pertinent information related to risk exists in various offices and 
departments (e.g., planning, engineering, public works, social services, 
health, cadaster, etc.), this information is seldom shared or compiled to build 
institutional knowledge. The information is also collected in different forms, 
which makes it very challenging to combine in a format that is useful for risk 
studies and planning. When institutions are competent in understanding risk, 
they can turn such competency into programs and projects that benefit the 
population. 
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Conducting educational campaigns 

Actions taken by LAs to educate the general public on risk can be very 
effective if incorporated in socio-cultural initiatives in a sustained manner. By 
increasing investment in education and awareness of risk, LAs can enable 
communities and stakeholders to make risk-based decisions in the conduct of 
their day-to-day lives. In developing educational campaigns, particular 
attention should be given to reaching out to people with special needs such as 
the youth, the elderly, people with disabilities, indigenous people, migrants 
and others. Educational campaigns should also engage women whose roles 
and influence in the family, among communities and in society cannot be 
neglected. Women are often strong networkers, managers, organizers, and 
caretakers in the family and in the community. Mobilizing women in 
educational campaigns and the overall local DRR agenda can increase returns 
and solidify gains.  

Risk assessment provides multiple forms of pertinent information that serves 
as the scientific basis for risk management and risk reduction. As illustrated in 
Figure 6 below, a simple poster from a scenario analysis can provide a wealth 
of information about risk, and enable rational risk management planning and 
awareness-raising about risk. 
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Figure 6. Information on earthquake hazard, exposure, and risk in Dhaka, Bangladesh.  
(Source: EMI and The World Bank, 2014)



Figure 6 provides various pieces of information about the earthquake hazard, 
exposure and risk in Dhaka, Bangladesh. In a single short document, 
information is organized and provided to inform users on aspects of 
earthquake risk, to raise their awareness and to help them make informed 
decisions on their safety. The document also provides information for sound 
disaster risk reduction policy for the city. Here is some of the information that 
is provided: 

✓ Critical exposure data that informs about the total number of buildings and 
their distribution into various core occupancies such as residential, 
commercial, industrial, institutional, and others; 

✓ Information on population demographics, area, geo-administrative 
structures and boundaries; 

✓ Mapped locations of essential facilities such as fire stations, hospitals, 
police stations and schools; 

✓ Information on the earthquake hazard in the city with mapped active 
faults, historical events, and basic information on the sources and 
mechanisms of earthquake hazard;  

✓ A high resolution map showing an earthquake ground motion severity 
footprint in the city for a M7.5 earthquake scenario, together with major 
roads and essential facilities; 

✓ Summary economic and social losses from the same M7.5 scenario; 

✓ “What can be done” messages to reduce earthquake risk in the city, 
mentioning: Awareness Raising, Competency Building, Improving 
Response, Enforcing Building Code and undertaking Risk-Sensitive Land 
Use Planning; 

✓ Reference to the Dhaka Profile and Earthquake Risk Atlas for more detailed 
information on exposure, vulnerability, hazard and risk in the city.  

Scientific information about the nature and impact of risk can generate 
concrete initiatives on risk reduction. It triggers interest, motivates action and 
dispels misconceptions about risk. The value of risk assessment in disaster 
risk management is that it provides information that is based on science, data 
and facts. Thus, it can be trusted for policy, planning and decisions. 
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4.2 Specific Actions that Local Authorities Can 
Take to Reduce Risk 
At the core of reducing risk for local authorities is the regulatory environment 
that controls urban development, mainly building code, land use planning, and 
environmental regulation. These matters are often complex because they 
generally fall under multiple jurisdictions. LAs typically have some, but not 
necessarily sole authority over building code regulation, land use planning or 
environmental protection. Nonetheless, in most countries LA policies and 
actions can have significant impact on risk reduction or accumulation. LAs can 
exercise existing or new tools to prevent accumulation of risk and reducing 
losses by considering the following actions: 

Early warning systems 

Several types of hazard present “lead time” before they actually strike. For 
example, weather forecasts can indicate the potential for a major storm 
several days before it touches a particular area; similarly, adequate 
monitoring of river and dam water heights, volcanoes, tsunamis, landslides 
and other hazards can provide warning sometimes days or hours before an 
occurrence. Early warning systems can take advantage of this lead time to 
send alerts and warnings to populations and institutions about imminent 
threats. Technologies such as Internet blasts, mass media, sirens and others 
can be used to alert the population. However, an early warning system is only 
effective if the affected population knows what to do and how to react to a 
particular alert in order to avoid panic and confusion. Drills and exercises are 
key to the effectiveness of early warning systems. 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Community-based early warning systems in Dakoro, Niger; Practitioner brief 2. CARE (2015) 
 
In Dakoro, as well as many other departments across Niger, civil society and local government are 
supporting the implementation of community-based early warning systems and emergency 
response (known locally as SCAP/RU – Systèmes 
communautaires d’alerte précoce et de réponse aux urgences). SCAP/RU is a bottom-up vulnerability 
monitoring system with an element of emergency preparedness and an overall focus on 
community knowledge and ownership. Information on vulnerability – food security, nutrition and 
health of humans and animals, market prices, climate and environment – is regularly recorded and 
interpreted by a dedicated team of local people. The information is then aggregated, analyzed and 
communicated in various ways by a number of platforms at local, subnational and national level, 
where it helps produce a more accurate overview of the situation. Thus the information can support 
more timely and adequate responses which should help prevent a crisis rather than provide relief 
afterwards. 
At the community and local government level, the information directly helps people to make 
informed and pro-active decisions in the face of an approaching shock. This is aided, in great part, 
by an ensemble of different activities also forming part of a community-based adaptation approach 
– such as different adaptive livelihood options, and collective adaptation decisions-making 
processes in communities and local government. 
 



Strict implementation of building codes 

LAs can review their current mechanisms for building code enforcement and 
allocations of building permits and engage in a dialog with the concerned 
stakeholders (i.e., national agencies, technical agencies of the government, 
developers, contractors, social housing advocates and others) in developing 
effective ways to implement and enforce building codes. While the problems 
can be complex, there are examples around the world that demonstrate that 
enforcement of building codes can be done in a cost-effective and win-win 
approach for all parties. 

Ensuring that land use plans and development plans are 
risk sensitive 

Planners are increasingly aware of the need to produce risk-sensitive land use 
and urban development plans that mainstream hazard, vulnerability, risk and 
disaster management parameters into the methodologies and regulations that 
control land use and urban planning. A risk-sensitive land use plan ensures 
that development is undertaken away from hazardous areas, and if it cannot 
be avoided, technical measures are taken to reduce risk associated with such 
development. LAs should formally adopt a planning process that is risk 
sensitive. 
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Building	Code	Enforcement	in	Turkey	–	Correcting	systemic	failures	responsible	for	significant	loss	of	
life	(personal	contribution	of	the	author)	

Turkey	sits	at	the	nexus	of	major	tectonic	plates,	making	large	earthquakes	frequent	in	the	country.	While	Turkey	
has	had	a	modern	earthquake	code	for	decades,	the	provisions	of	the	codes	were	insufficient	for	preventing	loss	
of	life	and	property,	because	of	poor	or	completely	inexistent	code	enforcement.	Poor	quality	of	construction,	
lack	of	respect	of	material	specifications,	and	ad	hoc	field	changes	of	the	design	resulted	in	highly	vulnerable	
buildings.	The	alarm	about	the	human	and	economic	losses	caused	by	the	lack	of	respect	and	enforcement	of	
construction	standards	was	finally	activated	after	the	1999	Koceali	earthquake,	which	took	in	excess	of	20,000	
lives.	The	authorities,	in	consultation	with	earthquake	engineering	experts	and	the	construction	industry,	enacted	
a	new	code	and	related	law	that	provided	for strict quality control of construction.  Local	governments,	which	
were	in	charge	of	delivering	building	permits,	were	made	liable	for	violations	in	the	building	permitting	process,	
which	required	verification	of	design	and	construction	by	an	independent	and	certified	control	laboratory.	The	
cost	of	the	construction	control	is	assumed	by	the	building	owner	in	the	same	way	as	paying	the	permit	fee.	
However,	the	control	lab	provides	its	report	directly	to	the	local	government	in	support	of	the	building	and	
occupancy	permits.	While	there	have	been	critics	of	the	provision	that	makes	the	control	labs	private	and	their	
fees	paid	by	the	owner,	the	general	consensus	is	that	the	reforms	in	the	construction	control	and	building	
enforcement	process	in	the	country	has	closed	major	loopholes	that	enabled	poor	construction	to	go	on	
unchecked	for	decades.	       	



Using risk-sensitive urban redevelopment 

The vulnerability of the poor and less privileged is indicated as a significant 
challenge to improving socio-economic equity and reducing human and 
economic losses from disasters. Disasters add to poverty by further depriving 
the poor and affecting those who are at the margin of poverty.   Relieving the 
vulnerability of the urban poor faces formidable challenges, including lack of 
public and private investment, unclear land and property ownership, 
unsustainable livelihood possibilities, etc. In some cases, government has 
resorted to relocation to deal with areas of informal settlers that are highly 
vulnerable (e.g., unstable hills, water ways, etc.). However, in many cases 
relocation is not viable and an in-situ re-development solution must be found. 
Urban re-development is of particular interest to disaster risk reduction since 
it represents an opportunity for reducing risk to older structures and facilities, 
which are often associated with the highest physical and socio-economic 
vulnerabilities. Just like in the case of land use planning, urban redevelopment 
projects should be made risk sensitive, providing unique opportunities to 
reduce urban risk.   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North	Vancouver,	Canada	–	Innovation	and	Community	Practice	in	Disaster	Risk	Reduction	and	
Policy	

North Vancouver, Canada formed a natural hazards task force comprised of eight volunteer district 
residents. Their mandate was to recommend to the Council the community's tolerable level of risk 
from natural hazards. The task force received presentations from subject matter experts and 
consulted the public for their input. The resulting recommendations make up the District's current 
policy for risk tolerance. Hazards and risks are carefully considered when granting building and 
development permits. Risk is compared with the risk tolerance criteria and further reduced to as low 
as is reasonable. The District works with residents, private corporations and neighboring government 
land owners to collectively reduce risk from landslides and forest fires by taking action to improve 
drainage on slopes and create defensible spaces along the urban-wild land interface areas. North 
Vancouver has incorporated risk reduction criteria into its official community plan, strategic planning, 
and development permit processes, and has instituted early warning systems for landslides and 
debris flows.  Read more at www.nsemo.org/ www.getprepared.gc.ca; http://tinyurl.com/d4m85ry       	



 
 
 
Reviewing zoning ordinances to ensure they are risk 
sensitive 

For LAs, zoning ordinances are the primary regulatory mechanisms for 
development. With the knowledge of hazards, vulnerability and risk and 
elaboration of specific risk reduction objectives and requirements, zoning 
ordinances can be made risk-sensitive to protect accumulation of risk for 
future development. The review should pay particular attention to 
mechanisms for enforcement of zoning regulations, as enforcement has 
proven to be a formidable challenge in the face of rapid urbanization of cities. 
The review is also a good opportunity to include standards and requirements 
for the retrofit of unsafe buildings and structures. 

Developing incentives for risk reduction 

Financial and other incentives are great motivators for developers and 
contractors to include risk reduction elements and objectives in their 
development. This could take the form of resilience awards that can be used 
to promote safe development. It could also include tax credits or allocation of 
development rights. Note that central governments can also provide 
incentives to local governments to engage in risk reduction. 
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Urban	Redevelopment	of	Barangay	Rizal,	Makati,	Philippines	–	Making	Disaster	Risk	Reduction	Inclusive.	
Source:	Bendimerad,	F.,	N.	von	Einsiedel	and	V.	Seva.	(2010).	The	Challenge	of	Urban	Redevelopment	in	

Disaster-Affected	Communities,	Environment	and	Urbanization	ASIA	1(1)27-44,	Sage	Publications.	

 
Barangay	Rizal	is	one	of	the	33	barangays	of	Makati	City,	Metro	Manila,	Philippines.	It	is	transacted	

by	an	active	earthquake	fault,	subject	to	frequent	flooding	and	to	other	hazards	such	as	fires.	Most	

dwellings	 in	 the	 barangay	 are	 informal	 and	 socio-economic	 conditions	 are	 among	 the	worst	 in	

Metro	Manila.	In	the	case	of	a	major	event,	debris	can	block	the	roadways,	fire	can	spread,	and	

thousands	 of	 people	 could	 be	 displaced	 from	 their	 homes	 for	 months.	 A	 ten-year	 urban	

redevelopment	was	completed	with	the	full	involvement	of	the	community	to	modify	and	lessen	

the	physical,	social,	and	economic	vulnerability	of	the	community	to	earthquake	and	flood-related	

hazards,	while	at	the	same	time	improving	the	livelihood	and	living	conditions	of	the	residents.	The	

stakeholders	agreed	on	several	principles	to	guide	the	plan	development,	such	as	no	household	will	

be	displaced	outside	the	barangay,	but	those	at	very	high	risk	will	agree	to	move	to	less	hazardous	

zones	within	the	barangay.		The	key	feature	of	the	plan	is	the	creation	of	an	economic	development	

zone	along	the	fault	including	open	market	and	other	non-residential	facilities.	A	park	will	be	built	

along	the	riverside	and	social	housing	will	be	provided	to	improve	living	conditions.	Access	will	be	

improved	to	provide	greater	economic	opportunities.	

	



 

Reviewing regulation and policies pertaining to the 
environment 

Environmental protection is an integral goal of sustainable development and 
disaster risk reduction. LAs should review their regulation and policies 
pertaining to the environment to ensure they are compatible and create 
synergies with risk reduction regulation and policies. In particular, this could 
mean protecting eco-systems to allow proper storm water drainage, avoid 
extensive erosion and protect against storms, tidal waves, and tsunamis. 
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Developing plans for post-disaster recovery and 
reconstruction 

Recovery is the process of returning to normal or, preferably, improved 
operating and living conditions following a disaster, often referred to as 
“Building Back Better” or “Building Back Safer”. It focuses on physical 
reconstruction and on other dimensions such as the restoration of livelihoods, 
revitalization of the economy, and the restoration of social and cultural life. 
The concept of pre-disaster recovery planning is built on the recognition that 
much can be done before a hazardous event happens. Pre-Disaster Recovery 
Planning concerns the development of a plan (or guide or road map) 
prospectively (i.e., before), done to facilitate recovery after the event and 
improve recovery outcomes. Disaster recovery plans can have different levels 
of sophistication or completeness depending on local conditions. Typically, a 
disaster recovery plan includes the following elements: 

• Planning hazard scenarios 

• A vision for recovery 

• A policy framework for recovery 

• Strategies and associated actions per sector 

• Implementation mechanisms  

• Mechanisms for procurement, financing, monitoring and controls 

• The review and update process 
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4.3 Developing a Local Urban Resilience Plan 

A Local Urban Resilience Plan (LURP) comprises strategies, policies, actions 
and processes for mainstreaming disaster risk reduction at the local level. It 
defines the legal and institutional framework for the plan’s development, 
rationales for decisions and investments, roles and responsibilities of each 
concerned stakeholder, the process for implementation, and the parameters 
for monitoring and evaluation. A LURP can comprehensively and coherently 
include the list of policies, actions and strategies described in the previous 
sections.  

The LURP is the LA’s road map for a proactive DRM approach, which 
recognizes that disasters are not just “setbacks” or “roadblocks” to 
development, but result from the paths that development is taking. Thus, by 
changing planning processes and incorporating disaster risk parameters 
explicitly in the planning of processes and projects, it can be ensured that in 
future, natural hazards will encounter resilient communities that are capable 
of withstanding their impact, reducing their losses, coping, and recovering 
normal life faster. Ultimately, impacts of hazards become mere emergencies 
rather than disasters.  

A structured participatory process lays out the rationale and builds consensus 
for each of these elements. It follows the approach set out in AS/NZS 
4360-2004, a standard in risk management developed jointly by Australia and 
New Zealand, and also by the International Standards Organization as 
ISO31000 for risk management. The UNISDR suggests a five-step process for 
the development of a LURP, as indicated in Figure 7 below.   

✓ Step 1: Organizing and Preparing to Apply the 10 Essentials  

✓ Step 2: Vulnerability and Risk Assessment  

✓ Step 3: Development of Resilient Action Plan and Strategies 

✓ Step 4: Implementation 

✓ Step 5: Action Plan Monitoring, Evaluation and Follow-up 

The UNISDR companion Local Strategies Guide addresses this topic in greater 
detail and should be referred to as necessary. 

4.4 Approval, Adoption and Financing of DRR 
Plans and Initiatives 
All plans should be approved through the official local plan approval process 
and endorsed by the central authorities as required by national regulation. 
The formal adoption of plans enables policies and actions to be mainstreamed 
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into the budgeting and financing mechanisms of the city (refer to Chapter 2 
for more discussion on DRR financing). Standards and transparent monitoring 
frameworks for risk reduction should be included as part of the plan, and 
mechanisms for reporting put in place to improve enforcement and 
accountability and to measure progress.  

Simply devising an action plan is not sufficient to ensure its implementation. 
Necessary resources, including strategic and long-term investments, need to 
be deployed to implement and sustain the resilience measures identified in 
the action plan. Many LAs find it extremely difficult to contribute effectively to 
risk reduction initiatives due to inherent funding constraints. They often have 
to allocate their limited resources to other priorities, leaving them with limited 
financial resources available for disaster risk reduction measures. It is 
important to identify and develop strategies to finance the risk reduction, 
including exploring innovative financing options. Further, it is important that 
resilience is embedded into broader development planning to allow for 
spending from available revenues. It is also necessary to ensure broad 
participation in implementation, widening its ownership and increasing 
success in implementation.   

4.5 Establishing Benchmarks and Understanding 
Priorities 
Identifying disaster governance failures is particularly challenging, due to 
issues of accountability and the need for systematic and comprehensive 
analyses that go beyond the scope of organizational after-action reports. 
Subsequently addressing those governance failures requires a concerted effort 
across all stakeholders and scales. Indicators are powerful tools for 
establishing an initial benchmark, from which progress in DRR can be 
measured. Indictors are also excellent risk communication tools.  

Ten Essentials for Making Cities Resilient 

The Ten Essentials for Making Cities Resilient were developed with the launch 
of the UNISDR Marking Cities Resilient Campaign in order to accelerate 
implementation of the Sendai Framework for Disaster Risk Reduction 
(2015-2030) at the local level. The Ten Essentials map directly onto the 
Sendai priorities of action and its indicators for monitoring actions on disaster 
risk reduction. They are the critical and independent steps that need to be 
undertaken to build and maintain resilience. The actions identified under each 
Essential should be part of the overall disaster risk reduction planning process 
and should influence urban development planning and design. 
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Priority Essential Action

One Organize for Disaster 
Resilience 

Put in place an organizational structure and 
identify the necessary processes to understand 
and act on reducing exposure, its impact and 
vulnerability to disasters.

Two Identify, Understand 
and Use Current and 
Future Risk Scenarios

City governments should identify and understand 
their risk, including hazards, exposure and 
vulnerabilities, and use this knowledge to inform 
decision making.

Three Strengthen Financial 
Capacity for Resilience

Understand the economic impact of disasters and 
the need for investment in resilience. Identify 
and develop financial mechanisms that can 
support resilience activities.

Four Pursue Resilient Urban 
Development and 
Design

The built environment needs to be assessed and 
made resilient as applicable, informed by risk 
identified in essential 2.

Five Safeguard Natural 
Buffers to Enhance 
Ecosystems’ 
Protective Functions

Safeguard natural buffers to enhance the 
protective functions offered by natural 
ecosystems. Identify, protect and monitor critical 
ecosystems services that confer a disaster 
resilience benefit.

Six Strengthen 
Institutional Capacity 
for Resilience

It is important to ensure that all institutions 
relevant to a city’s resilience have the capabilities 
they need to discharge their roles.

Seven Understand and 
Strengthen Societal 
Capacity for Resilience 

Ensure understanding and strengthening of 
societal capacity for resilience. Cultivate an 
environment for social connectedness which 
promotes a culture of mutual help through 
recognition of the role of cultural heritage and 
education in disaster risk reduction.

Eight Increase 
Infrastructure 
Resilience 

Assess the capacity and adequacy of, as well as 
linkages between, critical infrastructure systems 
and upgrade these as necessary according to risk 
identified in essential 2.

Nine Ensure Effective 
Disaster Response  

Ensure the creation and updating of disaster 
response plans are informed by risks identified in 
essential 2 and communicated to all stakeholders 
through use of organizational structure as per 
essential 1.

Ten Expedite Recovery 
and Build Back Better 

Ensure of sufficient pre-disaster plans according 
to risks identified and that after any disaster, the 
needs of the affected are at the center of 
recovery and reconstruction, with their support to 
design and implement rebuilding.
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The Local Government Self-Assessment Tool for Disaster 
Resilience (LGSAT) 

The LGSAT is an on-line tool developed by the UNISDR to assist LAs in 
implementing the Ten Essentials. It provides key questions and measurements 
against the Ten Essentials. Using the LGSAT will help cities to engage with the 
relevant stakeholders and local actors to set baselines, identify gaps and gain 
comparable data across local governments, within the country and globally, to 
measure advancements over time. The online version includes local context 
indicators, presented as “key questions,” each of which shall be assessed on a 
scale from 1 to 5. Typically, the assessment is done in small group workshops, 
where each group is asked to provide a consensus single answer to each 
indicator, following the guided questions that are provided. The results are 
discussed with the full group of stakeholders to reach a final consensus, which 
then serves as a benchmark from which progress (or lack of) can be 
measured in the future.   

Disaster Resilience Scorecard 

The Disaster Resilience Scorecard is another tool promoted by the UNISDR as 
a toolkit for the Making Cities Resilient Campaign. The Scorecard provides a 
mechanism to measure a city's progress in building resilience and allow the 
city to develop a prioritized list of actions to be taken to improve it. The 
Scorecard is based upon the Making Cities Resilient Campaign's Ten 
Essentials: the assessments are structured in 10 sections and have been 
designed to add a level of detail to those Essentials, making them more 
specific and tangible. It differs from the LGSAT in that it allows a numerical 
and visual assessment of the status of an area of activity to track progress, 
providing a perspective on a city's total disaster resilience status while also 
identifying gaps in plans and provisions. 

A Guide to Measuring Urban Risk Resilience: Principles, 
Tools and Practice of Urban Indicators 

This Guide describes the principles, tools and practices of three urban disaster 
risk and resilience indicator systems based on EMI’s experience in 
implementing them in various urban settings in the last decade with LAs. The 
objective of the Guide and of the case studies is to describe the methodology 
and participatory processes for developing, customizing and implementing 
these indicator systems with the aim of supporting urban professionals in their 
DRM decision-making, as well as to create objective risk-based benchmarks 
and measure progress in DRR. One of the indicators, the Disaster Risk 
Resilience Index (DRRI), has essentially the same parameters and approach 
as the Ten Essentials. An example of the application of the DRRI for eight 
cities in the Philippines is shown in Figure 8 below. In the figure, the highest 
possible score is 5 and the lowest is 1. The average is 3. It is interesting to 
note that on average, the stakeholders representing the cities scored 
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themselves lower than average in each indicator. 
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Concluding Comments 

Disaster risk reduction could be an overwhelming task for local authorities and 
for communities. When faced with risk, LAs may resolve to make investments 
related to post-event response, but find it much more challenging to put in 
place proper risk reduction policies and plans. This Guide and other 
companion guidebooks developed by the UNISDR provide succinct guidance 
on how to set DRR policy, strategy and plans at the local level. The 
contribution of LAs to the global DRR agenda is well established. The Sendai 
Framework for disaster risk reduction (SFDRR) 2015-2030 recognizes such 
contributions, and puts emphasis on the role of LAs and their effectiveness to 
support their national government and the communities they serve in building 
a safer and more sustainable future. This guidebook supports such 
expectations, and provides the fundamentals to support LAs in their work 
toward DRR.  

The guidebook indicates seven policies that could constitute a solid 
institutional framework for DRR for local authorities, namely: 

✓ Adopt Mainstreaming as a core concept for effective use of resources and 
for affecting change. 

✓ Put in place a transparent risk governance system that awards ownership 
and assigns accountability and responsibility.  

✓ Adhere to participatory processes in developmental planning and engage 
stakeholders in risk governance. 

✓ Understand risk to adapt risk-based decisions and policies. 

✓ Address core vulnerabilities including the ones driven by socio-economic 
inequalities.  

✓ Build human capacity to competently manage disaster risk, educate, 
inform and communicate.  

✓ Provide dedicated sources of financing and funding for DRR activities and 
plans. 

Adopting such policies enables effectiveness in decision-making, in setting 
priorities, and in allocating precious resources. The cornerstone for such 
policies is the concept of mainstreaming and the participatory process. 
Implementation of DRR starts with a good understanding of risk by all 
relevant stakeholders. Risk assessment enables several fundamental analyses 
to support risk-based investment and decision-making. 

Specific actions are suggested to be undertaken by LAs to mainstream DRR 
into development plans and to better prepare communities and institutions for 
hazardous events with the aim of sustainable development and urban 
resilience. Awareness, education, and capacity development will provide the 
necessary resources for efficient implementation of plans and policies. 
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Annexes 

Annex 1: Creating institutional mechanisms for 
collecting, processing, corroborating and 
disseminating hazard, vulnerability and risk 
(HVR) data 
LAs remain the most effective institution for collecting exposure data. More 
than national institutions, LAs have a better knowledge of assets (human, 
physical and ecological) that are exposed to risk. LAs have better 
understanding of populations at risk, as well physical and economic data (e.g., 
relating to housing, cadaster or tax collection). Such information is critical in 
assessing vulnerability and risk. However, in most cases, LAs do not have 
internal mechanisms for consolidating and corroborating such data. The 
following provides actions that LAs can take to improve their knowledge on 
risk by systematically collecting data and benefiting from existing mechanisms 
to acquire risk information. 

1. Establishing an office with the responsibility to collect, 
process, corroborate and disseminate HVR and exposure 
data   

LAs typically do not establish institutional mechanisms for collecting, 
processing and corroborating hazard, vulnerability and risk information. 
Typically, there is no single office where such data is compiled and processed. 
No regulatory environment obligates LAs to collect HVR data. Thus, there is no 
single institutional ownership.   

Most often LAs have established information technology (IT) departments and 
assign them mandates to collect and process various data linked to their 
business processes. The IT department could be the most effective place for 
collecting and consolidating the multitude of data needed to define exposure 
to risk that can serve as input to HVR studies. The DRM office can serve as 
the depository of HVR studies, and also be in charge of the dissemination of 
vulnerability and risk studies. Such institutional mechanisms need to be 
created officially (e.g., through decrees) and be funded adequately to be able 
to undertake such work. 

Following a hazard event, the LA should systematically collect detailed 
statistics on the impact of such an event within its jurisdiction, in particular in 
terms of damages and losses. These statistics can complement data collected 
from national government agencies and can aid in setting up funds for 
recovery and reconstruction, informing hazard and risk maps, and establishing 
policy for risk reduction, among other functions. 
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2. Fostering cooperation between scientific institutions and 
local authority 

Most often there is significant HVR information developed by scientific and 
technical specialists from government as well as universities and other 
research institutions. There are also international organizations that provide 
information on hazard and risk globally. However, such information does not 
transfer to LAs because of a lack of expertise internally to link effectively to 
scientific institutions. Most often, there is no communication between LAs and 
these entities. 

LAs can benefit significantly by acquiring such data and knowledge for their 
own jurisdiction and by finding local expertise in universities and research 
institutions to help them interpret, structure and use that data for the purpose 
of risk reduction.  

Private sector and civil society organizations can also provide significant 
specialized and technical resources to LAs. 

3. Generate studies that are jurisdictional specific 

While hazard and risk information may be available from government studies, 
most often these studies are national or regional in scope and lack the level of 
resolution that is most pertinent to LAs. LAs should complement available 
studies by commissioning their own HVR studies to reach an understanding of 
the spatial distribution of risk among their communities and jurisdictional 
districts. They can also take advantage of expertise based locally within 
government and non-governmental technical and scientific organizations, to 
provide customized studies for their own jurisdictions. These spatial 
representations can then be integrated with various functional and business 
mechanisms of LAs, such as land use planning and urban development. 

4. Utilizing traditional, indigenous and local knowledge in 
understanding risk 

Traditional, indigenous and local knowledge represent empirical evidence that 
can complement and validate outputs from science-based approaches mainly 
for more frequent risks such as flooding or storm surges.    
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Glossary 
Affected People who are affected, either directly or indirectly, by a hazardous 
event. Directly affected are those who have suffered injury, illness or other 
health effects; who were evacuated, displaced, relocated or have suffered 
direct damage to their livelihoods, economic, physical, social, cultural or 
environmental assets. Indirectly affected are people who have suffered 
consequences, other than or in addition to direct effects, over time, due to 
disruption or changes in the economy, critical infrastructure, basic services, 
commerce or work, or social, health and psychological consequences.  

Anthropogenic hazards Human-induced hazards that are induced entirely or 
predominantly by human activities and choices. This term does not include the 
occurrence or risk of armed conflicts and other situations of social instability 
or tension, which are subject to international humanitarian law and national 
legislation. 

Biological hazards Hazards of organic origin or conveyed by biological 
vectors, including pathogenic microorganisms, toxins and bioactive 
substances. Examples are bacteria, viruses or parasites, as well as venomous 
wildlife and insects, poisonous plants and mosquitoes carrying disease-
causing agents. 

Build back better The use of recovery, rehabilitation and reconstruction 
phases after a disaster to increase the resilience of nations and communities 
through integrating disaster risk reduction measures into the restoration of 
physical infrastructure and societal systems, and into the revitalization of 
livelihoods, economies and the environment. 

Building code A set of ordinances or regulations and associated standards 
intended to regulate aspects of the design, construction, materials, alteration 
and occupancy of structures which are necessary to ensure human safety and 
welfare, including resistance to collapse and damage. 

Community-based disaster risk management Promotes the involvement 
of potentially affected communities in disaster risk management at the local 
level. This includes community assessments of hazards, vulnerabilities and 
capacities, and their involvement in planning, implementation, monitoring and 
evaluation of local action for disaster risk reduction. 

Compensatory disaster risk management Activities that strengthen the 
social and economic resilience of individuals and societies in the face of 
residual risk that cannot be effectively reduced. Includes preparedness, 
response and recovery activities, but also a mix of different financing 
instruments, such as national contingency funds, contingent credit, insurance 
and reinsurance and social safety nets. 

 

 
!58



Corrective disaster risk management Activities that address and seek to 
remove or reduce disaster risks which are already present and which need to 
be managed and reduced immediately. Examples are the retrofitting of critical 
infrastructure or the relocation of exposed populations or assets. 

Capacity The combination of all the strengths, attributes and resources 
available within an organization, community or society to manage and reduce 
disaster risks and strengthen resilience.  

Critical Infrastructure The physical structures, facilities, networks and other 
assets that provide services that are essential to the social and economic 
functioning of a community or society.  

Disaster A serious disruption of the functioning of a community or a society 
at any scale due to hazardous events interacting with conditions of exposure, 
vulnerability and capacity, leading to one or more of the following: human, 
material, economic or environmental losses and/or impacts. 

Disaster risk assessment A qualitative or quantitative approach to 
determine the nature and extent of disaster risk by analyzing potential 
hazards and evaluating existing conditions of exposure and vulnerability that 
together could harm people, property, services, livelihoods and the 
environment on which they depend. 

Disaster risk governance The system of institutions, mechanisms, policy 
and legal frameworks and other arrangements to guide, coordinate and 
oversee disaster risk reduction and related areas of policy. 

Disaster risk information Comprehensive information on all dimensions of 
disaster risk, including hazards, exposure, vulnerability, and capacity, related 
to persons, communities, organizations, and countries and their assets. 

Disaster risk management The application of disaster risk reduction policies 
and strategies to prevent new disaster risk, reduce existing disaster risk and 
manage residual risk, contributing to the strengthening of resilience and 
reduction of disaster losses. 

Disaster risk reduction Disaster risk reduction is aimed at preventing new 
risk, reducing existing disaster risk, and managing residual risk, all of which 
contributes to strengthening resilience and therefore to the achievement of 
sustainable development. 

Early warning system An integrated system of hazard monitoring, 
forecasting and prediction, disaster risk assessment, communication and 
preparedness activity systems and processes that enables individuals, 
communities, governments, businesses and others to take timely action to 
reduce disaster risks in advance of hazardous events. 

Economic loss The total economic impact that consists of direct and indirect 
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economic loss. 

Emergency management Used interchangeably with the term disaster 
management, particularly in the context of biological and technological 
hazards and for health emergencies. While there is a large degree of overlap, 
an emergency can also relate to hazardous events that do not result in the 
serious disruption of the functioning of a community or society.  

Environmental hazard Environmental hazards may include chemical, natural 
and biological hazards. They can be created by environmental degradation or 
physical or chemical pollution in the air, water and soil. However, many of the 
processes and phenomena that fall into this category may be termed drivers 
of hazard and risk rather than hazards in themselves, such as soil 
degradation, deforestation, loss of biodiversity, salinization and sea-level rise. 

Exposure The situation of people, infrastructure, housing, production 
capacities and other tangible human assets located in hazard-prone areas. 

Extensive disaster risk The risk of low-severity, high-frequency hazardous 
events and disasters, mainly, but not exclusively, associated with highly 
localized hazards.  

Geological hazards Geological or geophysical hazards originate from internal 
earth processes. Examples are earthquakes, volcanic activity and emissions, 
and related geophysical processes such as mass movements, landslides, 
rockslides, surface collapses and debris or mud flows. Hydro-meteorological 
factors are important contributors to some of these processes. Tsunamis are 
difficult to categorize: although they are triggered by undersea earthquakes 
and other geological events, they essentially become an oceanic process that 
is manifested as a coastal water-related hazard.  

Hazard A process, phenomenon or human activity that may cause loss of life, 
injury or other health impacts, property damage, social and economic 
disruption or environmental degradation.  

Hazardous event The manifestation of a hazard in a particular place during a 
particular period of time. 

Hydro-meteorological hazards Hazards of atmospheric, hydrological or 
oceanographic origin. Examples are tropical cyclones (also known as typhoons 
and hurricanes); floods, including flash floods; drought; heatwaves and cold 
spells; and coastal storm surges. Hydro-meteorological conditions may also be 
a factor in other hazards such as landslides, wild fires, locust plagues, 
epidemics and in the transport and dispersal of toxic substances and volcanic 
eruption material.  

Intensive disaster risk The risk of high-severity, mid- to low-frequency 
disasters, mainly associated with major hazards.  
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Mitigation The lessening or minimizing of the adverse impacts of a hazardous 
event. 

Multi-hazard Means both (1) the selection of multiple major hazards that the 
country faces, and (2) the specific contexts where hazardous events may 
occur simultaneously, in a cascading fashion or cumulatively over time, and 
taking into account the potential interrelated effects.  

Natural hazards Hazards that are predominantly associated with natural 
(i.e., non-human) processes and phenomena.  

Preparedness The knowledge and capacities developed by governments, 
response and recovery organizations, communities and individuals to 
effectively anticipate, respond to and recover from the impacts of likely, 
imminent or current disasters.  

Preparedness plan Establishes arrangements in advance to enable timely, 
effective and appropriate responses to specific potential hazardous events or 
emerging disaster situations that might threaten society or the environment. 

Prevention Activities and measures to avoid existing and new disaster risks. 

Prospective disaster risk management Activities that address and seek to 
avoid the development of new or increased disaster risks. They focus on 
addressing disaster risks that may develop in future if disaster risk reduction 
policies are not put in place. Examples are better land-use planning or 
disaster-resistant water supply systems. 

Reconstruction The medium and long-term rebuilding and sustainable 
restoration of resilient critical infrastructures, services, housing, facilities and 
livelihoods required for the full functioning of a community or a society 
affected by a disaster, aligning with the principles of sustainable development 
and “build back better”, to avoid or reduce future disaster risk. 

Recovery The restoring or improving of livelihoods and health, as well as 
economic, physical, social, cultural and environmental assets, systems and 
activities, of a disaster-affected community or society, aligning with the 
principles of sustainable development and “build back better”, to avoid or 
reduce future disaster risk. 

Rehabilitation The restoration of basic services and facilities for the 
functioning of a community or a society affected by a disaster. 

Residual risk The disaster risk that remains in unmanaged form, even when 
effective disaster risk reduction measures are in place, and for which 
emergency response and recovery capacities must be maintained.  

Resilience The ability of a system, community or society exposed to hazards 
to resist, absorb, accommodate, adapt to, transform and recover from the 
effects of a hazard in a timely and efficient manner, including through the 
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preservation and restoration of its essential basic structures and functions 
through risk management. 

Response Actions taken directly before, during, or immediately after a 
disaster in order to save lives, reduce health impacts, ensure public safety and 
meet the basic subsistence needs of the people affected.  

Risk The combination of the probability of an event and its negative 
consequences.  

Technological hazards Originate from technological or industrial conditions, 
dangerous procedures, infrastructure failures, or specific human activities. 
Examples include industrial pollution, nuclear radiation, toxic waste, dam 
failures, transport accidents, factory explosions, fires and chemical spills. 
Technological hazards also may arise directly as a result of the impacts of a 
natural hazard event. 

Vulnerability The conditions determined by physical, social, economic and 
environmental factors or processes that increase the susceptibility of an 
individual, a community, assets or systems to the impacts of hazards. 

Sources: UNISDR, Definition of Terms, 2017; UNISDR, Definition of Terms, 
2009; EMI, HVRA Report, Pasig City Resilience to Earthquakes and Floods 
Project, 2012.
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