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Disaster Resilience Scorecard for Cities, based on UNISDR’s “Ten Essentials”
This scorecard provides a set of assessments that will allow cities to understand how resilient they are to natural disasters. It is based on the
UNISDR’s “Ten Essentials” 1 of disaster management and adds significant additional detail and quantification beneath the UNISDR’s Local
Government Self-Assessment Tool (LGSAT)2. It has been compiled by IBM and AECOM, who are members of UNISDR’s Private Sector Advisory
Group (PSAG).
The term “resilience” is often taken to include responses to a spectrum of factors, ranging from “chronic” stresses such as environmental pollution,
ground water depletion or deforestation, to “acute” stresses such as floods, droughts, earthquakes, hurricanes or wild-fires3. “Disaster resilience” as
defined here is at the “acute” end of this spectrum: it covers the ability of a city to understand the disaster risks it may face; to mitigate those risks;
and to respond to disasters that may occur, in such a way as to minimize loss of or damage to life, livelihoods, property, infrastructure, economic
activity and the environment. Clearly, disaster resilience will be affected by the chronic stresses that the city may also face, for example where
deforestation increases the propensity for flash flooding, or where water pollution exacerbates the impact of a drought.
The Disaster Resilience Scorecard (hereafter, “the scorecard”) is intended to enable cities to establish a baseline measurement of their current level of
disaster resilience, to identify priorities for investment and action, and to track their progress in improving their disaster resilience over time. It
consists of 85 disaster resilience evaluation criteria and focuses on the following aspects:
•
•
•
•
•
•

Research, including evidence-based compilation and communication of threats and needed responses
Organization, including policy, planning, coordination and financing
Infrastructure, including critical and social infrastructure and systems and appropriate development
Response capability, including information provision and enhancing capacity
Environment, including maintaining and enhancing ecosystem services
Recovery, including triage, support services and scenario planning.

Each evaluation criterion is broken down to set out the aspect of disaster resilience being measured, an indicative measurement and the measurement
scale (from 0 to 5, where 5 is best practice).

1

The ten essentials are available from: http://www.unisdr.org/campaign/resilientcities/toolkit/essentials
The LGSAT is available from http://www.unisdr.org/campaign/resilientcities/toolkit/howto Where governments have not completed the LGSAT, they may care to complete the
scorecard first and then complete the LGSAT as the summary.
3
These terms have been defined in numerous works by Prof. Joseph Fiksel, Ohio State University.
2
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The scorecard provides an aspirational definition of disaster resilience – it is very unlikely that any city would currently score maximum points,
and most will not score more than 50%. Its intention is to guide cities towards optimal disaster resilience, and to challenge complacency. This
demanding standard reminds cities that there is always more that could be done, and to establish investment goals (including time and effort) for
achievement over a period of years.
Disaster resilience is a big subject requiring cross-functional effort and input. As such, full completion of the scorecard is likely to require a number
of days, even if all the required information is to hand. As you complete it, keep in mind that:
• You will need a clear understanding of the risk of each possible disaster and its impacts on your city. If you do not have these risk scenarios
defined, it will not be possible to complete the scorecard, and your first step must therefore be to create them.
• While the scorecard aims to be systematic, individual scores are often unavoidably subjective – use your judgment to decide which scores
apply most closely to your level of disaster resilience. Recording your justification for each evaluation score will enable validation, as well as
future revisions and tracking progress.
• Some aspects of disaster resilience may not be under the control of your organization (for example, the city’s electricity supply or phone
system may be operated by a separate utility, or there may be a provincial or neighboring government that also needs to be involved). Ideally,
the scorecard should be completed in consultation with these other organizations. The consultation process will also help to engage and build
understanding, ownership and alignment with these other organizations.
• Consulting your citizens as you complete the scorecard will also improve the validity of your results.
• The scorecard may not address all the disaster resilience issues facing your city. Equally, the scoring criteria may not be directly applicable to
your city. If in doubt take advice from an expert in risk management or other relevant discipline.
• Not all measures in the scorecard will apply to all disaster events (for example, heat-wave events are relatively unlikely to affect sea walls).
• Being as accurate and objective as possible will help accurately identify areas of vulnerability, enabling their prioritization for attention and
funding. Wishful thinking or denial will eventually be ruthlessly exposed by nature, when a disaster happens!
Before proceeding to complete the scorecard please read the companion document, Scorecard FAQs, that contains guidance on process and issues
that may be encountered. Thereafter, if you have any questions (or if you wish to suggest any improvements), please contact the authors: Peter
Williams, at peter.r.williams@us.ibm.com; Michael Nolan, at michael.nolan@aecom.com; or Abhilash Panda, at pandaa@un.org. A glossary of
terms used is included at the end of the document.
The scorecard is made freely available by the UNISDR, to be used by cities or local government agencies; companies providing derivative products
or services based on the scorecard may also use it without charge. As funds allow, we will create a computer tool to aid cities in capturing their
scores and also the analysis and discussion that generated them. Completed scorecards from pilot cities will, with their permission, also be available
as “worked examples”.
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We wish you success in completing the scorecard. Finally, we would like to thank those in a number of organizations and individuals whose
comments have already allowed us to improve it.

March 2014
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The Disaster Resilience Scorecard for Cities
Engage, Share Understanding and Coordinate
Essential 1: Put in place organization and coordination to understand and reduce disaster risk, based on participation of citizen groups and
civil society. Build local alliances. Ensure that all departments understand their role in disaster risk reduction and preparedness.
This section of the scorecard will help you assess the structure and governance of the various activities concerned with disaster resilience: event
prediction, mitigation, response, restoration and recovery. It looks “top-down”, on the coordination within and between the various organizations
that may be involved; “bottom up”, on the management of and engagement with grass roots disaster resilience activities; and “side to side”, on the
integration with other initiatives that may have a disaster resilience impact.
Data you will need to answer this section of the scorecard will include: organization charts; lists of organizations by area, subject and so on; as
applicable, MOUs and other role descriptions for each organization concerned; names of key individuals involved; meeting minutes and actions
from the organizations concerned.
Subject/Issue
1.1 Organization
and coordination

Item measured
1.1.1 Co-ordination of all
relevant pre-event planning and
preparation activities exists for
the city’s area, with clarity of
roles and accountability across
all relevant organizations.

Indicative Measurement
Presence of organizational chart
documenting structure and role
definitions at each relevant
agency to achieve a single
overall point of co-ordination.
Structure agreed and preferably
signed off by all participants via
MOU or similar.

Indicative Measurement Scale
5 – Single point of coordination
exists with agreed roles and
responsibilities.
4 – Single point exists but with
some minor exceptions.
3 – Single point exists in
principle, but with some major
omissions, or lack of agreement
on some major areas.
2 – Initial steps taken to create a
single point of coordination.
1 – No single point but plans
exist to create one.
0 – No single point and no plans
to create one.

Comments
The single point of co-ordination may be a
person, or a group or committee (with subgroups or committees as appropriate). It will
coordinate the relevant (see below) activities
of:
- The city government and, if separate,
highways, police, armed forces/civil
defense, water, energy, or any other
relevant city organizations);
- Other tiers of government (eg state, wardlevel) or neighboring municipalities);
- Private sectors organizations with
relevant roles – for example, utilities,
phone companies, healthcare, logistics
companies, fuel depots, property
companies, and so on.
Some cities may have different organizational
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Subject/Issue

Item measured

1.1.2 Coordination of all
relevant event response
activities in the city’s area, with
clarity of roles and
accountability across all relevant
organizations.

Indicative Measurement

Presence of organizational chart
documenting structure and role
definitions at each relevant
agency to achieve a single
overall point of co-ordination.
Structure agreed and preferably
signed off by all participants via
MOU or similar.

1.1.3 Participation and
coordination of all relevant
organizations in the structure(s)
defined.
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Level of participation and
coordination achieved (see right)

Indicative Measurement Scale

5 – Single point of coordination
exists with agreed roles and
responsibilities.
4 – Single point exists but with
some minor exceptions.
3 – Single point exists in
principle, but with some major
omissions, or lack of agreement
on some major areas.
2 – Initial steps taken to create a
single point of coordination.
1– No single point but plans
exist to create one.
0 – No single point and no plans
to create one.
5 – Effective participation of all
relevant agencies, private and
public, in pre-event and event
response activities.
4 – Effective participation but
with some minor exceptions
3 – Participation but with
significant gaps in participation,
or failing to resolve some
overlap, duplication etc.
2 – Some participation, perhaps
between pairs of agencies – but
not universal. Subject is
receiving significant attention,
however.

Comments
arrangements for different types of disaster.
However, these need at least to work through
the same coordination point (person or
committee) to ensure consistency in response
arrangements; and also to enable management
of simultaneous disasters as applicable.
The test of relevance is whether the
organization or activity must contribute in any
way to preparing for the event scenarios
covered below in Essential 3.
As above – the single point may be a person
or a group.
Event response coordination arrangements
should be regularly tested, if not by real
events, at least in simulation exercises – see
Essential 9.

Effectiveness of participation and
coordination can be measured by:
- Attendance at meetings as required with
staff of the right level for the decisions
being made;
- Timely and complete provision of agreed
physical contributions (see below)
- Absence of disagreement on roles,
strategy, methods etc;
- Achievement of planned timelines and
milestones;
- Extent to which proven either in practice
or by simulation exercises (see essential
9).
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Subject/Issue

Item measured

Indicative Measurement

1.1.4 Co-option of physical
contributions by both public and
private sectors.

Identification of physical
contributions for each major
organization.

1.1.5 Effectiveness of grass
roots organization(s) throughout
the city.
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Presence of at least one nongovernment body for pre and
post event response for each
neighborhood in the city.

Indicative Measurement Scale
1 – Intent exists to improve
coordination but so far no
impact.
0 – Collaboration is poor and no
intent to improve it.
5 – All key contributions fully
defined for pre and post-event,
underwritten by MOUs.
4 – Most key contributions
defined – some minor gaps in
coverage. MOUs may not exist.
3 – Some contributions formally
defined but full leverage of
private sector yet to be achieved.
2 – One or two contributions
defined for specific areas –
perhaps via informal
agreements.
1 – Plans being developed to
seek contributions.
0 – No private sector
contribution defined.
5 – Grass roots organization(s)
addressing full spectrum of
disaster resilience issues exist(s)
for every neighborhood,
irrespective of wealth,
demographics etc. .
4 - >75% of neighborhoods
covered.
3 - >50 -75% of neighborhoods
covered
2 - >25-50% of neighborhoods
covered
1 – Plans to engage
neighborhoods and maybe one
or two initial cases.
0 – No engagement.

Comments
- Documented agreements to collaborate.

Physical contributions refer to plant and
equipment, people, premises and
accommodation, supplies, data, computer
systems, and so on. These will supplement
those provided by the city and may come from
other agencies or from private sector
organizations such as those defined above.
The key is to have a clear view of what will be
needed to supplement the city’s own resources
(defined in essential 9); and then to enter into
explicit MOUs with the organizations that will
supply those items.

Grass roots organizations may include:
- Those set up specifically for disaster
resilience management (for example,
community emergency response
organizations).
- Those serving some other purpose but
willing and able to play a disaster
resilience role: for example, churches,
business Round Tables, youth
organizations, food kitchens,
neighborhood watch, day centers and so
on.
Grass roots organizations should be willing
and able to contribute to disaster resilience
plans for their area based on the input of their
members. They need to be seen as legitimate,
and to cooperate with each other and the city
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale

Comments
government.
(Event response element is regularly tested at
least in simulation exercises – see Essential 9)

Grass roots organization meeting
frequency and attendance.

Clear identification and
coordination of pre and postevent roles for grass-roots
bodies, supported by training.
Roles agreed and signed off,
preferably via MOU or similar.
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5 – For >75% of neighborhoods,
one meeting per month, all
personnel roles staffed and 10x
formal role-holder numbers in
regular attendance.
4 – For 50-75% of
neighborhoods, one meeting per
quarter – all roles staffed and 5 x
role-holder numbers in
attendance. No meetings in the
rest.
3 – For 25-50% of
neighborhoods, semi-annual
meetings, but with some gaps in
roles and less than 3x roleholders in attendance. No
meetings in the rest.
2 – For 25-50% of
neighborhoods, annual meetings
but with significant gaps in roles
and less than 3x formal roleholders in attendance. No
meetings in the rest.
1 – Ad hoc meetings in less than
25% of neighborhoods of a few
“enthusiasts”.
0 - No meetings.
5 – For >75% of neighborhoods,
roles are defined and filled,
coordination is effective within
and between grass-roots bodies,
and full training is both provided
and attended.
4 – For 50-75% of
neighborhoods, roles are defined
and agreed, but some minor
deficiencies in these or in

Grass roots organizations defined as above.

One key issue is ensuring that there is a clear
differentiation of roles between grass-roots
organizations and between them and other
entities such as city government – who is
responsible for what?
(Public awareness, education and training
materials – see Essential 7)
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Subject/Issue

Item measured

Indicative Measurement

1.1.6 Engagement of vulnerable
segments of the population.

Evidence of disaster resilience
planning with or for the relevant
groups covering the span of the
vulnerable population.
Confirmation from those groups
of effective engagement.
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Indicative Measurement Scale
training, or incomplete staffing
in some cases. Coordination
generally good but some lapses.
No roles defined in the rest.
3 – For 25-50% of
neighborhoods, most roles
defined, but with more
significant omissions; some
training but with gaps in
coverage; coordination adequate
but could be improved. No roles
defined in the rest.
2 – For 25-50% of
neighborhoods, a few key roles
defined, but coordination is
absent or poor and training
notably incomplete. No roles
defined in the rest,
1 – Plans in place to define roles
and develop coordination
mechanisms.
0 – No roles defined and no
coordination.
5 – All groups are regularly
engaged on disaster resilience
issues and they or their
representatives confirm as such.
4 – All major groups (measured
by membership % of those
defined as vulnerable in the city
as a whole) are engaged – some
minor gaps.
3 – One or more major gaps in
coverage or effective
engagement.
2 – Multiple major gaps in
coverage or effective
engagement
1 – Generalized failure to
engage.
0 – No groups specifically

Comments

Vulnerable segments of the population might
include, as examples:
-

Those in areas of high poverty;
Transient or nomadic communities;
The elderly;
Physically or mentally sick or disabled;
Children;
Non native language speakers.

Engagement may be through neighborhood
organizations or via specialist government
organizations, charities, NGOs etc. These
may also function as “grass roots”
organizations (see above)
(Public awareness, education and training
materials – see Essential 7)

Version 1.5, dated March 10th, 2014

Subject/Issue

Item measured

Indicative Measurement

1.1.7 Social connectedness and
neighborhood cohesion.

Likelihood that residents will be
contacted immediately after an
event, and regularly thereafter to
confirm safety, issues, needs etc.

1.1.8 Coordination for all postevent activities in the city’s
area, with clarity of roles and
accountability across all relevant
organizations.
.

Presence of organizational chart
documenting structure and role
definitions at each relevant
agency to achieve a single
overall point of co-ordination.
Structure agreed and preferably
signed off by all participants via
MOU or similar.
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Indicative Measurement Scale
identified.
5 – Sufficient volunteers are
available from grass-roots
organizations to give
“reasonable confidence” that
100% of residents will be
contacted within 12 hours of an
event.
4 – 90% of residents within 12
hours
3 – 80% of residents
2 – 70% of residents
1 – 50% or less of residents
0 – No volunteers.

5 – Single point of coordination
exists with agreed roles and
responsibilities.
4 – Single point exists but with
some minor exceptions.
3 – Single point in principle, but
with some major omissions, or
lack of agreement on some
areas.
2 – Initial steps taken to create a
single point of coordination.
1– No single point but plans
exist to create one.
0 – No single point and no plans
to create one.

Comments
Social connectedness has been shown to have
a major impact in reducing fatalities from
disasters, and also in reducing opportunistic
crime following an event.
Connectedness is however difficult to measure
directly. This assessment is written in terms
of specifically identified volunteers and grassroots organizations, taking these as a proxy
measurement for connectedness.
In addition, the “reasonable confidence”
standard is inherently subjective. As well as
this proxy measurement, therefore, other
factors that you may also wish to take into
account will include:
- A history of people in each neighborhood
meaningfully helping each other after
previous events;
- A strong fabric of community
organizations in general, even if not
focused on disaster resilience in the first
instance.
As above – the single point may be a person
or a group.
Key activities will be:
- Day to day government (especially if
provided by a stand-in entity such as the
armed forces, a neighboring state etc).
- Longer term management of rebuilding
process – an organizational arrangement
is needed for including all stakeholders
including citizen groups.
One major issue will be the speed with which
this organization can be assembled and begin
operation. The post event organization should
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale

1.2 Skills and
experience

1.2.1 Availability of skills and
experience in disaster resilience
– risk identification, mitigation,
planning, response and post
event response.

Known (ie inventoried in last 1
year) availability of key skills,
experience and knowledge.

5 – Skills inventory carried out
in last year and all key skills and
experience are available in
required quantities for all
organizations relevant to city
disaster resilience.
4 – Inventory carried out shows with minor gaps in
quantity or skill type in some
organizations.
3 – Inventory carried out but
each organization has at least
one skill or experience type in
short supply.
2 – Inventory may not have
complete coverage, but known
widespread lack of multiple skill
or experience types in many
organizations.
1 – Rudimentary and partial
inventory. Suspicion of
complete or almost complete
lack of skills available across the
city.
0 – No inventory.
5 – Explicit decision step,
applied to all policy and budget
proposals in all relevant
functional areas;
4 – Explicit or semi-explicit
decision step, applied in most
cases and in most functional
areas;
3 –No formal process, but
disaster resilience benefits are
generally understood to be
“helpful” to a proposal, in most
functional areas;

1.3 Integration of
disaster resilience
with other
initiatives

1.3.1 Extent to which any
proposal in government is also
evaluated for disaster resilience
benefits or impairments.

Explicit stage in policy and
budget approval process where
disaster resilience side benefits,
or impairments, of any city
government initiative are
identified and counted towards
the Return on Investment (ROI)
for that proposal.
.
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Comments
in effect be mobilized at the same time as the
event response organization, and will have a
high degree of continuity with it.
Skills will include: land planning, energy,
environmental, water and structural
engineering, logistics, debris disposal,
healthcare, law and order, project planning
and management [others tbd]
Knowledge refers to operating knowledge of
city government and city infrastructure(s): the
energy, water, sanitation, traffic and other
critical city systems at risk.(see Essential 4)
Experience refers to experience of the types of
perils the city faces (see Essential 3)
(Some skills, knowledge or experience may be
purchased from specialist consultancies, or
supplied on a one-time basis by aid agencies).
(First responders – see essential 9)

For example:
- Traffic management systems may also
help with evacuation, so increasing
disaster resilience;
- A development approval may locate
people in harm’s way;
- A land use change may reduce benefit of
wetlands in preventing floods.
Includes, but not restricted to, the functional
areas of: land use and zoning; development;
water, energy; public safety; transportation;
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Subject/Issue
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Item measured

Indicative Measurement

Indicative Measurement Scale
2 – Decision step sometimes
applied, but very likely to be
overlooked in most functional
areas if a proposal would impair
disaster resilience.
1 – Applied ad hoc or
occasionally.
0 – Not applied.

Comments
food supply; healthcare.
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Create Financing and Incentives
Essential 2: Assign a budget for disaster risk reduction and provide incentives for homeowners, low-income families, communities,
businesses and public sector to invest in reducing the risks they face.
This section of the scorecard will help you to assess two things:
-

How completely and effectively funds are allocated to, and maintained for, disaster resilience, both pre- and post-event;
How completely and effectively incentives and financing are provided to enable individuals, businesses and communities to improve their
levels of risk exposure and disaster resilience.

Data you will need to complete this section of the scorecard will include: budget and capital plan documentation; documentation of any incentives
or financing schemes (for example, loans for seismic upgrades) with a disaster resilience impact, together with take-up statistics for each area of the
city; insurance coverage statistics.
Subject/Issue
2.1 Financial plan
and Budget

Item measured
2.1.1 Adequacy of financial
planning for all actions
necessary for disaster
resilience.

Indicative Measurement
Presence of financial (capital
and operating) plan(s) with a
reasoned set of priorities,
based on disaster resilience
impact achieved, and keyed
to “most probable” and “most
severe” scenarios in Essential
3.
Priorities for disaster
resilience investment $$ are
clear and defensible, based
on a view of most beneficial
impact.
Priorities are assembled into
5 year plan that integrates
spending by all key
organizations and will meet
scenarios in Essential 3
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Indicative Measurement Scale
5 – A coherent city-wide set of
priorities exists that covers all
identified needs, is argued coherently
and assembled into a coherent set of 5
year plans (there may be multiple
responsible agencies). Plans are
protected from political change.
4 – Single 5 year set of priorities and
plans exist but with some minor
omissions and inconsistencies.
Political continuity may be an issue.
3 – Plans exist but longer than 5 years
and may have some gaps and
inconsistencies. Political continuity is
a known issue,
2 – Multiple plans from different
agencies – these have never been
coordinated and it is unclear whether
they are consistent or not or will
together deliver the required level of
disaster resilience.
1 – Plans exist but with substantial

Comments
If (as is likely) funding comes from several
sources, the combined funding needs to be
adequate for the city’s disaster resilience
needs, and also coherently deployed “as if”
there was a single source and a single plan.
Thus, if there are separate subsidiary plans
(for example, transportation or sustainability
plans), these need also to be coordinated,
complete and mutually consistent.
Plans also need to persist, even if changed or
updated, through changes in the political
leadership of the city.
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Subject/Issue

Item measured

Indicative Measurement

2.1.2 Capital funding for
long run engineering and
other works that address
scenarios in Essential 3.

Funding for capital elements
of plan(s) relative to
estimated cost.
Degree of protection (“ringfencing”) from cuts or from
being taken away to be used
for other purposes.

2.1.3 Operating funding to
meet all operating costs of
disaster resilience activities.

Funding for operating
expenses relative to estimated
costs: presence of separately
delineated budget line
item(s).
Degree of protection (“ringfencing”) from cuts or from
being taken away to be used
for other purposes.

2.2 Contingency
funds
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2.2.1 Contingency fund for
post disaster recovery (may
be referred to as a “rainy-day
fund”).

Existence of fund(s) capable
of dealing with estimated
impacts from “most severe”
scenario (See Essential 3).

.

Degree of protection (“ringfencing”) of contingency
fund(s) from being taken
away to be used for other
purposes

Indicative Measurement Scale
gaps.
0 – No prioritization – spending, if
any, is haphazard. No plan
5 – Plans are 100% funded and
protected.
4 – Plans are 75-100% funded and
protected.
3 – Plans are 50-75% funded, and may
be liable to funds being diverted for
other purposes.
2 – Plans are 25-50% funded, and
liable to funds being diverted for other
purposes.
1 – Plans are 0-25% funded, and
routinely diverted for other purposes.
0 – No plan.
5 – Budget exists, is 100% adequate
and is protected.
4 – Budget exists, is 75-100%
adequate, and is protected.
3 – Budget exists, is 50-75% adequate
but is liable to diversion for other
purposes.
2 – Budget exists, is 25-50% adequate
but is liable to diversion for other
purposes.
1 – Budget exists, but is only 0-25%
adequate and is routinely diverted for
other purposes.
0 – No budget.
5 – Contingency fund (and insurance
as applicable) exists to rectify impacts
from “most probable” scenario, is
100% adequate and protected.
4 – Fund exists, is 75-100% adequate
and protected.
3 – Fund exists, is 50-75% adequate
but may be liable to funds being
diverted for other purposes.
2 – Fund exists, is 25-50% adequate,
and liable to funds being diverted for

Comments

If capital funds are spread across separate
sources and/or organizations, the deployment
of the combined funding needs to be
coordinated and mutually consistent in line
with the plan above.

If operating funds are spread across separate
sources and/or organizations, or separate
budget line-items, the deployment of the
combined funding needs to be coordinated and
mutually consistent in line with the plan
above.

Include impact of insurance coverage where
applicable (see below). Include money also
available form other agencies, different levels
of government etc.
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Subject/Issue

2.3 Incentives and
financing

Item measured

Indicative Measurement

2.3.1 Affordability of, and
help with achieving safe
housing.

Existence of incentives and
affordable financing to help
owners and tenants of all substandard buildings bring them
to a standard to deal with the
“most severe” scenario
(Essential 3).

2.3.2 Domestic insurance
coverage

Extent of coverage of
domestic housing.
(Personal or life coverage is
not assessed).

2.3.3 Incentives to businesses
organizations to improve
disaster resilience – disaster
plans, premises etc.
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Existence of incentives to
help business owners take
steps to improve disaster
resilience to a standard to
deal with the “most severe”

Indicative Measurement Scale
other purposes.
1 – Fund exists is only 0-25%
adequate, and routinely diverted for
other purposes.
0 – No fund.
5 – Incentives/financing exist, to
address all known issues, for all
segments of the city’s population.
4 – Incentives/financing exist for most
of the population with minor gaps in
coverage of issues.
3 = Incentives/financing exist for most
neighborhoods but gaps in issue
coverage exist.
3 = Incentives exist for some issues
but neighborhood coverage gaps exist.
1 – Significant weakness in coverage
of the city, coverage of issues or in
level of adequacy.
0 – No incentives.
5 – 75 - 100% of likely housing losses
from “most severe” scenario are
covered city-wide by insurance.
4 – 75-100% of likely losses from
“most probable” scenario are covered
city-wide.
3 – 50-75% of likely losses from
“most probable” scenario are covered
city-wide.
2 – 25-50% of likely losses from
“most probable” scenario are covered
city-wide.
1 – 0-25% of likely losses from “most
probable” scenario are covered citywide.
0 – No cover.
5 – Incentives are visibly achieving (or
have achieved) required results evenly
with businesses across the city.
4 – Incentives are generally effective
but with some minor shortcomings

Comments

Incentives and financing may come from
multiple sources.

This assessment covers insurance on domestic
dwellings. Personal or life coverage is
excluded. Governmental, industrial and
commercial insurance is covered below.
Insurance may come from multiple public or
private providers.

Incentives and financing may come from
multiple sources.
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Subject/Issue
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Item measured

Indicative Measurement
scenario (Essential 3).

2.3.4 Incentives to non profit
organizations to improve
disaster resilience – disaster
plans, premises etc.

Existence of incentives to
help non-profits take steps to
improve disaster resilience to
a standard to deal with the
“most severe” scenario
(Essential 3).

2.3.5 Non-domestic insurance
coverage

Extent of insurance coverage
of non-domestic property,
infrastructure and assets.

Indicative Measurement Scale
perhaps in some areas.
3 = Incentives have larger gaps in
coverage of the economic base.
3 = Incentives have larger gaps in
coverage of the required issues.
1 – Incentives have major weaknesses
and have so far failed to achieve their
purpose
0 – No incentives.
5 – Incentives are visibly achieving (or
have achieved) required results evenly
with non profits across the city.
4 – Incentives are generally effective
but with some minor shortcomings
perhaps in some areas.
3 = Incentives have larger gaps in
coverage of the non-profit base.
3 = Incentives have larger gaps in
coverage of the required issues.
1 – Incentives have major weaknesses
and have so far failed to achieve their
purpose
0 – No incentives.
5 – 75 - 100% of likely losses from
most severe scenario are covered citywide by insurance.
4 – 75-100% of likely losses from
“most probable” scenario are covered
city-wide.
3 – 50-75% of likely losses from
“most probable” scenario are covered
city-wide.
2 – 25-50% of likely losses from
“most probable” scenario are covered
city-wide.
1 – 0-25% of likely losses from “most
probable” scenario are covered citywide.
0 – No cover.

Comments

Incentives and financing may come from
multiple sources.
Non profits may be directly concerned with
disaster resilience issues (for example,
emergency response groups, neighborhood
watch, food kitchens); or indirectly (for
example, churches, environmental watch or
similar).

This question covers insurance to commercial,
industrial property and assets, as well as to
NGO-, government- or city-owned buildings,
assets and infrastructure. Domestic insurance
is covered above.
Insurance may come from multiple providers.
Some governments and agencies and some
businesses may self-insure. It will be
necessary to confirm that funds exist to meet
the likely needs.
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Identify and Understand Perils, Probabilities and Impacts
Essential 3: Maintain up-to-date data on hazards and vulnerabilities, prepare risk assessments and use these as the basis for urban
development plans and decisions. Ensure that this information and the plans for your city’s [disaster] resilience are readily available to the
public and fully discussed with them.
This section of the scorecard will help you to assess how completely and systematically you have identified the hazards or perils that may affect your
city; the impact or damage that those hazards or perils may cause; and the effects that the impact or damage will have on the city and its
communities, citizens, and economy (exposure and vulnerability). Hazards, exposures and vulnerabilities should be structured into scenarios:
without the identification of a “most probable” and a “most severe” scenario it will be difficult to complete the scorecard.
Note that actions to address the hazards in each scenario are covered in other sections of the scorecard. Also, while planning issues and
communication issues are specifically referenced in the statement of essential 3, the former are covered in Section 6 of the scorecard on Land Use
Planning; and the latter are covered in Section 7 on Education and Training.
Data you will need to complete this section of the scorecard will include: documentation of hazards, exposures and vulnerabilities; identification of
critical assets and dependencies between these.
Subject/Issue
3.1 Risk
assessment
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Item measured
3.1.1 Knowledge of hazards
(also called perils) that the
city faces, and their
likelihood.

Indicative Measurement
Existence of recent, expertreviewed estimates of
probability of known hazards
or perils and their extents.

Indicative Measurement Scale
5 – Comprehensive estimates exist,
were updated in last 3 years and
reviewed by a 3rd party. “Most severe”
and “most probable” hazards are
generally accepted as such.
4 – Estimates exist but have minor
shortcomings in terms of when
updated, level of review, or level of
acceptance.
3 – Estimates exist but with more
significant shortcomings in terms of
when updated, level of review or
acceptance.
2 - Some estimates exist but are not
comprehensive; or are comprehensive
but more than 3 years old; or are not
reviewed by a 3rd party.
1 – Only a generalized notion of
hazards, with no attempt

Comments
Cities need to have a view of the hazards or
perils that they face – what specific hazards
(tsunami, hurricane, earthquake, flood, fire
etc) exist and how severe might they be? For
each hazard there needs to be identified, as a
minimum:
- a “most probable” incident;
- a “most severe” incident.
Hazards may be identified from probability
distributions, specifically conducted for the
purpose of assessing disaster resilience:
“most probable” would be at the midpoint of
the range of hazards that need to be addressed
and “most severe” would be from the top 10%
of the probability range. Alternatively, they
may be approximated from such sources as:
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale
systematically to identify probability.
0 – No estimates.

Comments
- General hazard assessments for the region
- Assumptions created as an input to land
zoning, planning discussions or
permitting;
- Insurance industry risk assessments;
- Expert opinion as to “typical” hazards;
- Prior experience or historical records of
disasters in the region.
However, if these levels of knowledge are not
available, cities should still try to assemble a
picture from prior experiences and/or
estimation of the general level of hazard that
they face.
Sophisticated cities may also attempt to
estimate the impact of multiple consecutive
smaller hazards, or combinations of hazards (a
hurricane and accompanying storm surge, for
example).

3.1.2 Knowledge of exposure
and vulnerability
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Existence of scenarios
setting out city-wide
exposure and vulnerability
from each hazard level (see
above).

5 – Comprehensive scenarios exist
city-wide, for the “most probable” and
“most severe” incidence of each
hazard, updated in last 18 months and
reviewed by a 3rd party.
4 – Scenarios have minor
shortcomings in terms of coverage,
when updated, level or thoroughness
of review.
3 – Scenarios have more significant

It is important to note that hazards may
change over time as a consequence of
urbanization and land use (for example where
deforestation increases propensity for flash
flooding), climate change (for example,
changing rainfall or storm patterns), or better
knowledge (for example, understanding of
seismic threats or likely storm tracks). Thus,
hazard estimates need to be updated regularly.
Exposure may be thought of as who or what
(people, land, ecosystems, crops, assets,
infrastructure, economic activity) is
potentially in harm’s way as a result of a
hazard. Vulnerability may be thought of as
the potential consequences of that exposure
(loss of life, property or service; physical
damage; health impact, economic impact;
environmental impact and so on). Different
exposures and/or vulnerabilities may combine,
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale
shortcomings in terms of coverage,
when updated, level of review,
thoroughness.
2 – Partial scenarios exist but are not
comprehensive or complete; and/or are
more than 18 months old; and/or are
not reviewed by a 3rd party.
1 – Only a generalized notion of
exposure and vulnerability, with no
attempt systematically to identify
impacts.
0 – No risk assessment.

Comments
for example where the tsunami generated by
the Tohoku earthquake in Japan in 2011 badly
damaged the Fukushima nuclear power plant –
generating a whole additional set of exposures
and vulnerabilities.
Exposures and vulnerabilities may be assessed
from sources such as regional flood maps or
earthquake hazard maps, or from expert
estimation.
Hazards, exposures and vulnerabilities need to
be assembled into “scenarios”. Scenarios are
comprehensive pictures of the total impact of
the hazard (if any) across all neighborhoods
and all aspects of the city, and will include:
- Exposure and vulnerability of
neighborhoods and economic zones;
- Exposure and vulnerability of critical
infrastructure items, with and without
alternatives (see below);
- Benefit from, and status of ecosystem
services, where applicable;
- Estimates of recovery time, given
estimated benefit of mitigation measures,
if any.
Scenarios will ideally have been for reviewed
for thoroughness and plausibility by a 3rd
party and updated in last 18 months. This is
more frequently than the reviews of hazards,
above, as land use and development that may
affect exposure and vulnerability happens on a
faster time-scale.
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Subject/Issue

3.2 Update
process

Item measured
3.1.3 Understanding of
critical assets and the
linkages between these.

3.2.1 Process ensuring
frequent and complete
updates of scenarios
covering.

Indicative Measurement
All critical assets are
identified (see Essential 4)
and relationships between
them are identified in the
form of potential “failure
chains”.

Existence of a process agreed
between all relevant agencies
to:
- Update hazard estimates
every 3 years or less;
- Update exposure and
vulnerability assessments
and asset inventory every
18 months or less.
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Indicative Measurement Scale
5 – Critical assets are identified citywide and systematically linked into
failure chains as applicable.
4 – Critical assets and failure chains
are generally identified with some
minor gaps and omissions.
3 = Critical assets and failure chains
identified to some degree but some
significant known omissions; or
3 = Critical assets are identified but
failure chains are not.
1 – Identification of critical assets is
patchy at best – significant gaps exist
by area, or by infrastructure system.
0 – No identification of critical assets.

5 – Update processes exist, are proven
to work at required frequency and
thoroughness, and are accepted by all
relevant agencies;
4 – Processes exist with some minor
flaws in coverage, date slippage or less
important agencies being bought in.
3 – Processes exist, but with at least 1
major omission in terms of frequency,
thoroughness or agency buy-in. Risk
identification may be compromised in
some areas, accordingly.
2 – Processes have some major flaws
to the point where overall value is
impaired and original risk assessments
are becoming significantly obsolete.
1 – Processes are rudimentary at best.
A complete risk assessment – even if
elderly – has yet to be achieved.
0 – No processes.

Comments
As identified above, critical assets are
equipment, facilities, infrastructure or
computer systems/data that are critical to the
functioning of the city, maintenance of public
safety or disaster response. While many cities
will identify these, at least to some degree it is
much rarer to identify how they are linked and
the “failure chains” that may exist.
A failure chain is a set of linked failures
spanning critical assets in multiple
infrastructure systems in the city. As an
example – loss of an electricity substation
may stop a water treatment plant from
functioning; this may stop a hospital from
functioning; and this in turn may mean that
much of the city’s kidney dialysis capability
(say) is lost. This is a failure chain that spans
energy, water and healthcare systems.
Updates need to address:
- Dwellings
- Businesses
- City infrastructure and facilities (see
essential 4), including critical assets and
failure chains.
- Critical computer systems and data (see
essential 4)
- Schools and healthcare facilities (see
essential 5)
- Ecosystem services (see essential 8)
The focus here is on the process itself and its
ability to ensure continued and complete
updating of scenarios.
Updates my be by means of a regular updating
exercise that captures all changes for the
preceding period, or by means of an
incremental update process that reliably
captures changes as they occur.
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Make Critical Infrastructure Disaster Resilient
Essential 4: Invest in and maintain critical infrastructure that reduces risk, such as flood drainage, adjusted where needed to cope with
climate change.
This section of the scorecard will help you to assess the disaster resilience of critical infrastructure, system by system – each system’s exposure to
damage or disruption, the impact of its loss and the cost to restore it. It also considers operational continuity for the city government, and protection
of critical data and computer systems. This is the longest section of the scorecard, because there are a lot of potential critical infrastructure systems
(protective, communications, electrical, gas, fuel, water, sanitation, public safety, transportation and several others), and a lot of critical assets
within each. Note that schools and healthcare facilities are covered separately under Essential 5.
Data you will need to complete this section of the scorecard will include: disaster resilience plans for each infrastructure system (each may be
owned by one or more separate agencies), and data on execution of those plans; location of, and relationship between, critical assets, the
populations they serve, and documentation linking their loss or damage to the scenarios in Essential 3. This data is likely to come from multiple
organizations and completion of this section of the scorecard will probably require engineering input.
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Subject/Issue
4.1 Protective
Infrastructure

Item measured
4.1.1 Adequacy of
protective infrastructure
(Ecosystem services
offering protection or
mitigation – see Essential
8)

4.1.2 Effectiveness of
maintenance
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Indicative Measurement
Protective infrastructure exists or
is in the process of construction
– capabilities known to match
hazards envisioned in “most
probable” and “most severe”
scenarios in Essential 3.

Processes exist to maintain
protective infrastructure and
ensure integrity and operability
of critical assets.

Indicative Measurement Scale
5 – Protective infrastructure fully in
place designed to deal with “most
severe” scenario with minimal
economic or humanitarian impact.
4 – Protective infrastructure has some
deficiencies relative to “most severe”
scenario but designed to deal with
“most probable” scenario.
3 – Protective infrastructure would
mitigate most of “most likely”
scenario but some impacts would be
felt; deficiencies relative to “most
severe” are more serious;
2 - Protective infrastructure would
allow significant damage/impact from
“most possible”, and potentially
catastrophic damage from “most
severe”.
1 - Protective infrastructure would
mitigate some impacts but would still
allow potentially catastrophic damage
from “most probable” scenario.
0 –No protection in place.
5 – Audited annual inspection process
and remediation of issues found.
4 – Audited inspections but
remediation of minor items may be
delayed by funding issues.
3 – Audited inspections every 2 years
or more; remediation may be delayed
by funding issues.
2 – Non-audited inspections every 2
years or more – backlog of
remediation issues.
1 – Haphazard inspections in response
to incidents or reports from the public.
Significant known backlog of
maintenance issues such that
effectiveness of infrastructure may be
impaired.

Comments
Examples of protective infrastructure:
-

Levees and flood barriers;
Flood basins;
Sea walls (where used);
Shelters, such as tornado/hurricane
shelters;
- Storm drains;
- Shock absorption capabilities fitted to
infrastructure to deal with earthquakes.

Examples of processes:
- Levee maintenance;
- Clearing storm drains;
- Maintenance of emergency response
equipment
- Maintenance of back up and stand-by
power or communications systems or
other critical assets
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Subject/Issue

Item measured

Indicative Measurement

4.2 Communications

4.2.1 Service days at risk of
loss

“Communications loss factor”.
If
a = estimated # of days to restore
regular service area-wide
b = % of user accounts affected
… then communications loss
factor = a x b

4.2.2 Designated critical
asset service days at risk of
loss from communications
failure.

(Example – 1.5 day’s loss of
service for 10% of user accounts
in city = loss factor of 15%; 3
days’ loss of service for 50% of
user accounts in city = loss
factor of 150%)
“Communications critical asset
(CCA) loss factor”. If
a = estimated # of days to restore
regular service area-wide
b = % of critical assets affected
… then CCA loss factor = a x b
(Example – 1.5 day’s loss of
service for 10% of critical assets
in city = loss factor of 15%; 3
days’ loss of service for 50% of
critical assets in city = loss
factor of 150%)

4.2.3 Cost of restoration.
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Likely cost of loss of service and
restoration of communications
system(s) as % of annual billed
revenue

Indicative Measurement Scale
0 – No regular inspections and
backlog/maintenance status is
unknown.
5 – No loss of service even from “most
severe” scenario
4 – No loss of service from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

Comments

5 – No loss of service even from “most
severe” scenario
4 – No loss of service from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

Critical communications assets might
include, for example:

5 – No loss of service.
4 - 10% of annual billed revenue
3 – 10-15%
2 – 15-25%
1 – 25-50%
0 - >50% of annual billed revenue.

Communications are arguably the most
critical infrastructure of all, because all other
infrastructures (as well as factors such as
emergency response and public awareness)
are likely to depend on them.

- Police or armed forces communications
systems
- Water and energy sensing systems
- Traffic control systems
- Communication towers, transmitters,
switches and other nodal components of
public phone systems
- Data- and switching-centers routing
internet traffic.
Service may be provided either from the
asset itself or via a designated
alternative/back-up.
This assessment is designed to help establish
the return on investment from investing in
hardening the relevant infrastructure, in
reducing the burden of restoring the city to
normal life after a disaster.
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale

4.3 Electricity

4.3.1 Customer service
days at risk of loss.

“Electrical energy loss factor”.
If

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

a = estimated # of days to restore
regular service area-wide
b = % of user accounts affected
… then electrical energy loss
factor = a x b

4.3.2 Designated critical
asset service days at risk of
loss from energy failure.

(Example – 1.5 day’s loss of
service for 10% of user accounts
in city = loss factor of 15%; 3
days’ loss of service for 50% of
user accounts in city = loss
factor of 150%)
“Electricity critical asset (ECA)
loss factor”. If
a = estimated # of days to restore
regular service area-wide
b = % of critical assets affected
… then ECA loss factor = a x b

4.3.3 Cost of restoration
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(Example – 1.5 day’s loss of
service for 10% of critical assets
in city = loss factor of 15%; 3
days’ loss of service for 50% of
critical assets in city = loss
factor of 150%)
Likely cost of lost service and
restoration as % of annual billed
revenue

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

5 – No loss of service.
4 - 10% of annual billed revenue
3 – 10-15%
2 – 15-25%
1 – 25-50%

Comments
If a communications system does not have
billed revenue (for example a private radio
network), calculate cost to replace as % of
initial installation cost of entire system. Use
same thresholds as shown left.
Loss of service refers to service from the
main electricity supply. It excludes the use
of back up generators.
Loss of service should be assessed relative to
the “normal” state:
- If “normal” service is electricity 24
hours a day then loss of service is
anything that reduces this;
- If “normal” service is electricity for less
than 24 hours per day, then loss of
service is anything that reduces this still
further.

Critical electrical assets are those that are
either:
- Essential for the operation of some part
of the energy grid for the city;
- Essential for the functioning of some
other critical asset (say, a water
treatment plant or a rail line).
Loss of service refers to service from the
main electricity supply.
Service may be provided either from the
asset itself or via a designated
alternative/back-up.
This assessment is designed to help establish
the return on investment from investing in
hardening the relevant infrastructure, in
reducing the burden of restoring the city to
normal life after a disaster.
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Subject/Issue

Item measured

Indicative Measurement

4.4 Water,
sanitation

4.4.1 Customer service
days at risk of loss.

“Water/sanitation loss factor”. If
a = estimated # of days to restore
regular service area-wide
b = % of user accounts affected
… then water/sanitation loss
factor = a x b
(Example – 1.5 day’s loss of
service for 10% of user accounts
in city = loss factor of 15%; 3
days’ loss of service for 50% of
user accounts in city = loss
factor of 150%)

4.4.2 Designated critical
asset service days (for
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“Water/sanitation critical asset
(WCA) loss factor”. If :

Indicative Measurement Scale
0 - >50% of annual billed revenue
5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

5 – No loss of service even from “most
severe” scenario

Comments
Loss of service refers to service from the
main water or sanitation system for the
neighborhood or city, if present. It excludes
the use of back up supplies or portable
sanitation systems.
If the main supply is a localized water
supply or sanitation system (eg well or septic
tank), this may in fact prove more disasterresilient than a city-wide system.
Loss of service needs to be assessed relative
to the “normal” state. For example:
- If “normal” service is potable running
water in every house, 24 hours a day then loss of service needs to be assessed
as the removal or diminution of this
service;
- If “normal” is running water for
washing but not drinking, 24 hours a
day - then loss should be assessed
relative to this;
- If “normal” is either of the above but
only for some hours a day, then the loss
is relative to the “normal” number of
hours – ie, where user accounts have
even fewer hours a day of availability
until service is restored;
- If “normal” is standpipes or communal
toilets, then loss is relative to this - the
loss factor will be calculated by
reference to the estimated numbers of
households using the standpipes or
communal toilets affected.
- If “normal” for a neighborhood includes
no sanitation at all, then focus on water
alone and score that.
Critical water or sanitation assets are those
that are either:
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Subject/Issue

Item measured
example, service to
hospitals or other critical
assets) at risk of loss from
water or sanitation failure.

Indicative Measurement
a = estimated # of days to restore
regular service area-wide
b = % of critical assets affected
… then WCA loss factor = a x b
(Example – 1.5 day’s loss of
service for 10% of critical assets
in city = loss factor of 15%; 3
days’ loss of service for 50% of
critical assets in city = loss
factor of 150%)

4.5 Gas (if
applicable)

4.4.3 Cost of restoration of
service

Likely cost of lost service and
restoration as % of annual billed
revenue

4.5.1 Safety and integrity of
gas system (if applicable)

Use of fracture resistant gas
pipes in seismic or flood zones,
and installation of automated
shut-off capabilities.

4.5.2 Customer service
days at risk of loss.

“Gas loss factor”. If
a = estimated # of days to restore
regular service area-wide
b = % of user accounts affected
… then gas loss factor = a x b
(Example – 1.5 day’s loss of
service for 10% of user accounts
in city = loss factor of 15%; 3
days’ loss of service for 50% of
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Indicative Measurement Scale
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

5 – No loss of service.
4 - 10% of annual billed revenue
3 – 10-15%
2 – 15-25%
1 – 25-50%
0 - >50% of annual billed revenue.
5 – Full use: automated shut-offs on
every property and 100% fracture
resistant pipe.
4 – >90% of properties; 90% fracture
resistant pipe if applicable..
3 – 75-90% in both cases;
2 – 50-75% in both cases
1 – 1-50% in both cases
0 – 0% in both cases.
5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from “most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario.

Comments
- Essential for the operation of some part
of the water or sanitation systems for
the city;
- Essential for the functioning of some
other critical asset (say, a hospital).
Loss of service refers to service from the
main water or sanitation system for the
neighborhood or city, as above.
Service may be provided either from the
asset itself or via a designated
alternative/back-up.
This assessment is designed to help establish
the return on investment from investing in
hardening the relevant infrastructure, in
reducing the burden of restoring the city to
normal life after a disaster.
Fracture resistant pipe: PVC pipe or similar.
If no mains gas system present – omit this
assessment.

Loss of service refers to those customer
premises where mains (piped) gas is
available.
If the main form of gas supply is bottles, this
may prove more disaster-resilient than a
piped (mains) supply. Bottled gas is dealt
with under fuel supply, below.
“Loss of service” needs to be assessed
relative to the “normal” state – for example,
a significant drop in gas pressure relative to
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Subject/Issue

Item measured

4.5.3 Designated critical
asset service days at risk of
loss from gas supply
failure.

Indicative Measurement
user accounts in city = loss
factor of 150%)
“Gas critical asset (GCA) loss
factor”. If :
a = estimated # of days to restore
regular service area-wide
b = % of critical assets affected
… then GCA loss factor = a x b

4.5.4 Cost of restoration of
service

4.6 Transportation

4.6.1 Road – service from
road system at risk of loss

(Example – 1.5 day’s loss of
service for 10% of critical assets
in city = loss factor of 15%; 3
days’ loss of service for 50% of
critical assets in city = loss
factor of 150%)
Likely cost of lost service and
restoration as % of annual billed
revenue

Road loss factor – if:
a = miles of major road network
for city and surrounding area at
risk of becoming impassable to
any type of vehicle after event
b = likely number of days
estimated before reopening,
c = total of major roads in the
city and surrounding area lost for
one day
…then road loss factor = (a/c) x
b as a %
(Example - 10 miles of major
road likely to be lost for two
days, out of total of 100 miles of
major road = road loss factor of
20% ((10/100) x 2)
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Indicative Measurement Scale

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

5 – No loss of service.
4 - 10% of annual billed revenue
3 – 10-15%
2 – 15-25%
1 – 25-50%
0 - >50% of annual billed revenue.
5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

Comments
normal levels.
.
Critical gas assets are those that are either:
- Essential for the operation of some part
of mains gas system for the city;
- Essential for the functioning of some
other critical asset (say, a powerstation).
Service may be provided either from the
asset itself or via a designated
alternative/back-up.

This assessment is designed to help establish
the return on investment from investing in
hardening the relevant infrastructure, in
reducing the burden of restoring the city to
normal life after a disaster.
Loss of service refers to general road
mobility. It primarily refers to damage to
road surfaces or bridges and tunnels, or from
fallen debris from buildings, cliffs etc.
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Subject/Issue

Item measured
4.6.2 Road – survival of
critical access and
evacuation routes

Indicative Measurement
Road critical asset (RCA) loss
factor. If:
a = carrying capacity (vehicles
per hour) of
evacuation/emergency supply
routes to and from the city at risk
of becoming impassable after
event.
b = # of days estimated before
reopening
c = carrying capacity (vehicles
per hour) of all designated
critical evacuation/emergency
supply routes

Indicative Measurement Scale
5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario

Comments
Loss of service on critical access and
evacuation routes should if possible also
include an estimate of the likely impact of
traffic gridlock on access or evacuation
rates.

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario.

Electrified rail lines are susceptible to energy
outages (see above); and diesel lines are
susceptible to fuel shortages (see below).

… then RCA loss factor = (a/c) x
b as a %

4.6.3 Rail/metro – service
from rail system at risk of
loss

(Example –route with carrying
capacity of 1,000 vehicles per
hour likely to be closed for 3
days, out of a total carrying
capacity on all evacuation/
supply routes of 2,000 vehicles
per hour = RCA loss factor of
150% ((1000/2000 x 3)
Rail loss factor (for rail, use
tons; for metro, use passengers).
If:
a = carrying capacity (tons or
passengers per day) of affected
rail lines to the city
b = # of days estimated before
reopening
c = carrying capacity (tons per
day per hour) of all rail links to
the city.

If no rail lines, omit this assessment.

… then RCA loss factor = (a/c) x
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Subject/Issue

Item measured

4.6.4 Air

Indicative Measurement
b as a %
Example –rail line with carrying
capacity of 10,000 tons or
passengers per day likely to be
closed for 2 days, out of a total
carrying capacity on all rail lines
of 15,000 tons or passengers per
day = RCA loss factor of 133%
((10000/15000 x 2).
Airport loss factor. If:
a = estimated # of flights in and
out per day possible after the
disaster
b = max # of flights per day in
normal operations
c = # of days estimated before
restoration of full capacity, then
Airport loss factor = (a/b) x c as
a%

4.6.5 River/Sea

Example if 80 flights in and out
per day are possible after a
disaster, compared with a normal
maximum of 100, and it takes 2
days to restore full capacity, then
the airport loss factor is 160%
((80/100) x 2).
River/seaport loss factor. If:
a = estimated # of dockings per
day possible after the disaster
b = max # of dockings per day in
normal operations
c = # of days estimated before
restoration of full capacity, then
River/seaport loss factor = (a/b)
x c as a %
(Example if 5 dockings per day
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Indicative Measurement Scale

Comments

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-25% from most
probable” scenario
2 – Loss factor of 25-100% from
“most probable” scenario
1 – Loss factor of 100-200% from
“most probable” scenario
0 – Loss factor >200% from “most
probable” scenario.

If no airport, omit this assessment.

Per port:
5 – No loss, even from “most severe”
scenario
4 – No loss, even from “most
probable” scenario
3 – 0.1-1 day from ”most probable”
scenario
2 – 1-2 days from ”most probable”
scenario
1 – 2-5 days from ”most probable”
scenario
0 - > 5 days

If no river or seaports, omit this assessment.

If multiple airports, combine capacities and
scores. Airports should be capable of
admitting commercial airliners or military
transport aircraft - omit minor airfields.
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Subject/Issue

Item measured

4.6.6 Other public transport

4.7 Law and
Order, First
responders

4.7.1 Protection of critical
law and order/responder
assets.

Indicative Measurement
are possible after a disaster,
compared with a normal
maximum of 8, and it takes 2
days to restore full capacity, then
the airport loss factor is 125%
((5/8) x 2).
(Buses and taxis effectively
captured in road measures
above).

“Law & Order critical asset
(LOCA) loss factor”. If :
a = estimated # of designated
critical law and order assets
rendered inoperable by the event
b = total # of designated critical
law and order assets
… then WCA loss factor = a/b
expressed as %

Indicative Measurement Scale

Comments

5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-10% from most
probable” scenario
2 – Loss factor of 20% from “most
probable” scenario
1 – Loss factor of 30% from “most
probable” scenario
0 – Loss factor >30% from “most
probable” scenario
5 – No loss of service even from “most
severe” scenario
4 – No loss of service even from “most
probable” scenario
3 – Loss factor of 1-10% from most
probable” scenario
2 – Loss factor of 20% from “most
probable” scenario
1 – Loss factor of 30% from “most
probable” scenario
0 – Loss factor >30% from “most
probable” scenario

Omit if not applicable.

(Note – days loss of use is not
relevant here as these are assets
are most likely to be needed
right after the event)

4.7.2 Disaster resilience of
prison system
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Ability of prison system to
survive “most probable” and
“most severe”, scenarios,
without releasing or harming
inmates.

Under “most severe” scenario:
5 – No loss
4 – Some minor damage to facilities is
probable – no less of life or loss of
custody

Critical law and order/responder assets
include such items as:
- Vehicles (fire-fighting, ambulances,
police vehicles)
- Helicopters and aircraft
- Emergency food and first aid
stocks/supplies;
- Shelters;
- Back-up generators;
- (Communications systems – see above)
- (Operations centers – see below)
- (Key buildings – see below);
- (Critical IT systems – see below).
Service may be provided either from the
asset itself or via a designated
alternative/back-up.
Includes police station cells or other
detention facilities blocks as well as prisons.
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Subject/Issue

Item measured

Indicative Measurement

4.8 Administrative
operations

4.8.1 Assurance of
continuity of all critical
administration functions.

Estimated # of days disruption to
critical administration services
under “most probable” and
“most severe” scenarios, given
availability of redundant
facilities, support staff etc.

4.9 Computer
systems and data
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4.9.1 Assurance of
continuity of computer
systems and data critical to
government continuity.

% of critical applications and
associated data (to include social
services and other personal
records) imaged at, and
accessible from, remote site.

Indicative Measurement Scale
3 – Significant damage to facilities is
probable but no loss of life or custody.
2 – Significant damage to facilities and
possible risk of loss of life or custody
1 - Significant damage to facilities
and possible significant risk of loss of
life or custody
0 – Widespread generalized failure to
keep inmates in place, safely,
5 – No disruption to services even
under “most severe” scenario
4 – No disruption to services under
“most probable” scenario
3 - Minor disruptions (few hours or
less) under “most probable” scenario
2 – Some significant disruptions for up
to 48 hours or less under “most
probable” scenario
1 – Significant disruptions for 48
hours – 5 days under “most probable”
scenario
0 – Generalized failure of services for
> 5 days

5 – All critical apps and data routinely
backed up and processable within 1
hour at a remote site not known to be
vulnerable to any events affecting the
city
4 – 90% or more of critical apps, with
associated data…
3 – 80% or more of critical apps, with
associated data…
2 – 70% or more of critical apps, with
associated data…
1 – 60% or more of critical apps, with
associated data…
0 – Less than 60% of critical apps,

Comments

Critical administration functions will include
those that directly affect the well being of
the public or individuals. For example:
- Payment of food-stamps or
unemployment benefit;
- Housing offices;
- Reporting of damage after the disaster;
- Trash collection and disposal (impacts
from road closures are covered above).
(Healthcare and education – see Essential 5).
Critical IT systems – see below)
The assessment of disruption is intended to
apply at the neighborhood level, for example
with closure of or damage to neighborhood
offices.
This assessment is focused on the computer
systems required for the critical
administration functions identified above.
(Communications disaster resilience – see
above).
(Health and Education data – see Essential
5)
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Subject/Issue
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Item measured

Indicative Measurement

4.9.2 Assurance of
continuity of computer
systems and data critical to
any of the above
infrastructure.

% of critical applications and
associated imaged at, and
accessible from, remote site.

Indicative Measurement Scale
with associated data…
5 – All critical apps and data routinely
backed up and processable within 15
minutes at a remote site not known to
be vulnerable to any events affecting
the city
4 – 90% or more of critical apps, with
associated data…
3 – 80% or more of critical apps, with
associated data…
2 – 70% or more of critical apps, with
associated data…
1 – 60% or more of critical apps, with
associated data…
0 – Less than 60% of critical apps,
with associated data…

Comments
This assessment is focused on the SCADA
systems, PLCs, control rooms, logistics and
planning systems and so on that are required
to maintain the operation of the
infrastructure items above.
(Communications disaster resilience – see
above).
(Health and Education data – see Essential
5)
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Make Education & Healthcare Infrastructure Disaster Resilient
Essential 5: Assess the safety of all schools and health facilities and upgrade these as necessary.
This section of the scorecard will help you to assess the disaster resilience of education and healthcare facilities, which the UN ISDR’s Ten
Essentials address separately from other infrastructure; and also the protection of vital data such as health and education records.
Emergency drills in schools and health facilities are covered in Section 7.
Data you will need to complete this section of the scorecard will include: location, likelihood of impact and structural details of each key education
or healthcare assets.

Subject/Issue
5.1 Education
facilities
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Item measured
5.1.1 Structural safety of
education facilities

Indicative Measurement
% of education structures at
risk of damage from “most
probable” and “most severe”
scenarios

5.1.2 Loss of teaching time

Number of teaching days lost
as % of total in academic
year.

Indicative Measurement Scale
5 – No teaching facilities at risk even
from “most severe”
4 – No teaching facilities at risk from
“most probable”
3 – 1-5% of teaching facilities at risk
from “most probable”
2 – 5-10% of teaching facilities at risk
from “most probable”
1 – 10-15% of teaching facilities at
risk from “most probable”
0 – >15% of teaching facilities at risk
from “most probable”
5 – No loss of teaching days
4 – 1% of annual teaching days lost
from “most severe”; 0.5% from “most
probable”.
3 – 5% of annual teaching days lost
from “most severe”; 2.5% from “most
probable”.
2 – 10% of annual teaching days lost
from “most severe”; 5% from “most
probable”.

Comments
Some schools may be assessed as critical
assets as they provide shelter – see Essential
3.

Teaching may continue to be provided in the
original facilities or in designated alternative
facilities. However, this assessment needs to
include an estimate of the impact of teachers
either injured or unable to get to work.
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Subject/Issue

5.2 Healthcare

Item measured

Indicative Measurement

5.1.3 Education data

% of critical education data
and associated applications
imaged at remote site.

5.2.1 Structural safety and
disaster resilience of health
care and emergency facilities

“Bed days lost” – estimated #
of beds at risk x number of
days’ loss under “most
probable” and “most severe”
scenarios.

(Staffing/ first responders –
see essential 9)

“Critical bed days lost:
estimated # of bed days for
designated critical services
(eg ER, dialysis, intensive
care – TBD) at risk under
“most probable” and “most
severe” scenarios.
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Indicative Measurement Scale
1 – 20% of annual teaching days lost
from “most severe”; 10% from “most
probable”.
0 – > 20% of annual teaching days
lost from “most severe”; >10% from
“most probable”.
5 – All critical education data and
associated apps routinely backed up
and processable within 24 hours at a
remote site not known to be vulnerable
to any events affecting the city
4 – 90% or more of critical education
data, with associated apps…
3 – 80% or more of critical education
data, with associated apps…
2 – 70% or more of critical education
data, with associated apps…
1 – 60% or more of critical education
data, with associated apps…
0 – Less than 60% of critical education
data, with associated apps…
5 – No bed days lost even under “most
severe” scenario.
4 – No bed days lost under “most
probable” scenario.
3 –1-5% of annual bed days lost from
most probable” scenario.
2 – 5-10% of annual bed days lost
from “most probable” scenario .
1 – 10-15% of annual bed days lost
from “most probable” scenario.
0 –>15% of annual bed days lost from
“most probable” scenario.
5 – No critical bed days lost even
under “most severe” scenario
4 – No critical bed days lost under
“most probable” scenario
3 – <2.5% of critical annual bed days
lost from most probable” scenario
2 – 2.5-5% of critical annual bed days
lost from “most probable” scenario

Comments

(Communications disaster resilience – see
Essential 4).

Healthcare may continue to be provided at the
original facilities if they are sufficiently
disaster resilient, or in designated alternative
facilities (although moving patients is usually
undesirable and the feasibility of this after a
disaster needs to be considered).

Healthcare may continue to be provided at the
original facilities or in designated alternative
facilities (although moving patients is usually
undesirable, especially for those with critical
injuries and the feasibility of this after a
disaster needs to be considered).
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Subject/Issue

Item measured

Indicative Measurement

5.2.2 Health records and data

% of patient and health
system data and associated
apps stored and processable at
location unlikely to be
affected by the event.

5.2.3 Availability of
emergency healthcare
including facilities and
urgent medical supplies for
acute needs.
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Sufficient acute healthcare
capabilities exist to deal with
expected major injuries.

Indicative Measurement Scale
1 – 5-7.5% of critical annual bed days
lost from “most probable” scenario
0 –>7.5% of critical annual bed days
lost from “most probable” scenario
5 – All critical healthcare data and
associated apps routinely backed up
and processable within 1 hour at a
remote site not known to be vulnerable
to any events affecting the city
4 – 95% or more of critical healthcare
data, with associated apps.
3 – 90% or more of critical healthcare
data, with associated apps.
2 – 85% or more of critical healthcare
data, with associated apps.
1 – 80% or more of critical healthcare
data, with associated apps.
0 – Less than 80% or more of critical
healthcare data, with associated apps.
5 – 100% of major injuries in “most
probable” scenario; and 90% of major
injuries in “most severe” scenario, can
be treated within 6 hours.
4 – 100% of major injuries in “most
probable” scenario; and 90% of major
injuries in “most severe” scenario, can
be treated within 12 hours.
3 – 100% of major injuries in “most
probable” scenario; and 90% of major
injuries in “most severe” scenario, can
be treated within 18 hours.
2 – 100% of major injuries in “most
probable” scenario; and 90% of major
injuries in “most severe” scenario, can
be treated within 24 hours.
1 – 100% of major injuries in “most
probable” scenario; and 90% of major
injuries in “most severe” scenario, can
be treated within 36 hours.
0 – Longer than 36 hours, or no
emergency healthcare capability.

Comments

Healthcare data covers:
- Personal medical records and histories
- Dental records (may be needed for
identification of victims);
- Critical operating data for healthcare
facilities.
(Communications disaster resilience – see
Essential 4).
Loss of data needs to be assessed relative to
what pre-existed the disaster.

This assessment needs to take into account
estimated losses in critical bed days, above.
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Apply Risk-Aware Planning, Land Use and Building Codes
Essential 6: Apply and enforce realistic, risk compliant building regulations and land use planning principles. Identify safe land for lowincome citizens and develop upgrading of informal settlements, wherever feasible.
This section of the scorecard will help you to assess the strength and effectiveness of land use zoning and regulation, and building codes. Protection
of ecosystem services is addressed in Essential 8.
Data you will need to complete this section of the scorecard will include: land use, population, income levels and economic activity by segment of
the city; and also relevant building codes and their application on a property-by-property basis.
Subject/Issue
6.1 Land use –
effectiveness of
land use zoning in
preventing
exposure build-up

Item measured
6.1.1 Agricultural land at
risk.

Indicative Measurement
% of agricultural land at risk

(See also essential
8 on ecosystem
services)
6.1.2 Economic activity at
risk.

% of employment at risk

% of business output at risk
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Indicative Measurement Scale
5 – No loss of agricultural land from
“most severe” scenario.
4 – No loss of agricultural land from
“most probable” scenario.
3 – <2.5% of agricultural land at risk
from “most probable” scenario.
2 – 2.5-5% of agricultural land at risk
from “most probable” scenario.
1 – 5-7.5% of agricultural land at risk
from “most probable” scenario.
0 - >7.5% of agricultural land at risk
from “most probable” scenario.
5 – No loss of employment from “most
severe” scenario.
4 – No loss of employment from “most
probable” scenario
3 – <2.5% of employment at risk from
“most probable” scenario
2 – 2.5-5% of employment at risk from
“most probable” scenario
1 – 5-7.5% of employment risk from
“most probable” scenario
0 - >7.5% of employment at risk from
“most probable” scenario
5 – No loss of business output from

Comments
This assessment is intended to focus on
agricultural land required to feed the city,
excluding imported food from other regions or
countries.
Loss is for 6 months or longer.
Effectiveness of zoning should ideally be
independently validated (see also Essential 3).

Employment is at risk from damage to
farmland, factories, offices, and so on.
Loss is for 3 months or longer.
Effectiveness of zoning should ideally be
independently validated (see also Essential 3).

Business output measured in financial terms.
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Subject/Issue

Item measured

6.1.3 Potential population
displacement.

6.2 Building codes
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6.2.1 Existence of building
codes designed to address
risks identified in Essential 3.

Indicative Measurement

% of population at risk of
displacement

Existence of applicable codes
to all physical assets.

Indicative Measurement Scale
“most severe” scenario.
4 – No loss of business output from
“most probable” scenario.
3 – <2.5% of business output at risk
from “most probable” scenario.
2 – 2.5-5% of business output at risk
from “most probable” scenario.
1 – 5-7.5% of business output risk
from “most probable” scenario.
0 - >7.5% of business output at risk
from “most probable” scenario.
5 – No population displacement from
“most severe” scenario.
4 – No population displacement from
“most probable” scenario.
3 – <2.5% population displacement
from “most probable” scenario.
2 – 2.5-5% population displacement
from “most probable” scenario.
1 – 5-7.5% population displacement
from “most probable” scenario.
0 - >7.5% population displacement
from “most probable” scenario.
Codes exist that will ensure:
1– Zero damage (to the point safety
risk) from “most severe” scenario.
4 – Zero damage (to the point of safety
risk) from “most probable” scenario.
3 – Damage to <5% of all physical
structures and assets to the point safety
risk in the “most probable” scenario.
2 – Damage to 5-10% of all physical
structures and assets to the point of
safety risk in the “most probable”
scenario.
1 - Damage to 10-20% of all physical
structures and assets to the point of
safety risk in the “most probable”
scenario.
0 - Damage >20% of all physical
structures and assets to the point of

Comments
This assessment also includes loss through
business being forced to relocate elsewhere,
even if only temporarily, due to loss of
premises or facilities, loss of markets, loss of
services from the city or loss of workforce
through inability to reach their place of work.
Loss is for 3 months or longer.
Effectiveness of zoning should ideally be
independently validated (see also Essential 3).
Displacement for 3 months or longer as a
consequence of housing being destroyed or
rendered uninhabitable, or the area in which it
is located being rendered uninhabitable.
This assessment also needs to cover informal
and unplanned settlements.
Effectiveness of zoning should ideally be
independently validated (see also Essential 3).

Building codes should be specifically
evaluated for ability to deal with “most
probable” and “most severe” scenarios in
Essential 3.
It may make sense to subdivide the city by
region or neighborhood.
Effectiveness of codes should ideally be
independently validated (see also Essential 3).

Version 1.5, dated March 10th, 2014

Subject/Issue
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Item measured

Indicative Measurement

6.2.2 Application of building
codes.

Implementation of building
codes on relevant structures.

Indicative Measurement Scale
safety risk in the “most probable”
scenario.
5 – Codes are 100% implemented on
applicable structures
4 - Codes are 90-100% implemented
on applicable structures
3 – Codes are 80-90% implemented on
applicable structures.
2 – Codes are 70-80% implemented on
applicable structures.
1 – Codes are 70-80 % implemented
on applicable structures.
0 – Codes are <70% implemented on
applicable structures

Comments

Effectiveness of codes should ideally be
independently validated (see also Essential 3).
Application of codes will be a particular issue
in unplanned settlements.
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Build Public Awareness and Capacity
Essential 7: Ensure education programs and training on disaster risk reduction are in place in schools and local communities.
This section of the scorecard will help you to assess the completeness and effectiveness of all education and outreach activities for all segments of the
city’s population and economy. Education and outreach may come from multiple sources – the city government, other agencies, NGOs, churches,
and others.
Data you will need to complete this section of the scorecard will include: details of communications programs; survey and market research data on
how effectively the key messages are being retained and understood by their recipients; and training records.
Subject/Issue
7.1 Education and
awareness

Item measured
7.1.1 Exposure of public to
education and awareness
materials/messaging.

Indicative Measurement
Coordinated public relations
and education campaign
exists, with structured
messaging, channels, and
delivery.

Exposures per member of the
public, per month to
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Indicative Measurement Scale
5 - Systematic, structured campaign
exists using at least 6 of the media at
right, via neighborhood mobilization
(see essential 1), and schools outreach.
4 – Campaign uses at least 5 of the
media/channels above, including 1 of
neighborhood mobilization and
schools outreach.
3 - Campaign uses at least 4 of the
media/channels above; also weighted
to least informative such as radio and
poster ads.
2 – Campaign uses 3 of the
media/channels above; also weighted
to least informative such as radio and
poster ads.
1 – Ad hoc – no structured education
and awareness campaign as such.
0 - No education work.

Comments
Media may include:

Material may come from multiple agencies
and sources, but should have coordinated
messages.

5 - Average 1 or more exposures per
person per week, city-wide.

Schools and colleges may be an especially
important channel; also churches,
neighborhood groups, libraries.
Exposures established, for example, via traffic
counts (web sites, mobile), audience figures

- Print – books, newspapers, leaflets, fliers;
- School and college teaching material;
- TV – advertisements. Documentaries,
news features;
- Radio – as for TV;
- Web – websites, advertisements, content
on city web-sites;
- Mobile – as for web but also social media
– Twitter, Facebook, Weebo etc;
Possibly also create specialist app for
city’s disaster resilience information;
- Posters – on buildings, busses, trains, city
offices.
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Subject/Issue

7.2 Training

Item measured

Indicative Measurement
messaging

7.1.2 Validation of
effectiveness of education.

Knowledge of “most
probable” risk scenario and
knowledge of key response
and preparation steps is
widespread throughout city.
Tested by sample survey.

7.2.1 Availability, take-up of
training.

Training offered and
available to all population
(from city government,
voluntary or other sources)

% of population trained in
last year.

Frequency of repeat training
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Indicative Measurement Scale
4 - Average 1 exposure per person per
two weeks, city-wide.
3 - Average 1 exposure per person per
month, city-wide.
2 - Average 1 exposure per person per
quarter, city-wide.
1 - Average 1 exposure per person per
six months, city-wide.
0 - Average 1 exposure per person per
year or worse.
5 – “Most probable” scenario, and
applicable response and preparation,
appears to be generally known by
>90% of respondents as verified by
opinion poll.
4 – 75–90% known.
3 – 50-75% known.
2 – 25-50% known.
1 – 10-25% known.
0 – <10% known, or no poll.
5 – Full training curriculum is
available for all, derived from known
or anticipated needs.
4 – Full training curriculum is
available but not fully known about.
3 – Training curriculum available but
has some gaps and may not be fully
deployed across the city.
2 - Ad hoc training classes address
some issues for some area of the city.
1 – Material is known to be dated or
inaccurate and not in process of being
updated.
0 - No training.
5 - 5% or better in all neighborhoods
4 – 2.5-5% in all neighborhoods
3 – 1-2.5% in all neighborhoods
2 – 0.5-1% in all neighborhoods
1 – <0.5% in all neighborhoods
0 - No training.
5 – 6 monthly refreshers and

Comments
(TV, radio), road traffic counts (ie, road traffic
past posters), and so on.
If funds permit exposures could also be
validated via survey.

Survey can be delivered to different samples
via phone; surveys in school classes; mailshot; as an add-on to city meetings; as a fill-in
portion for leaflets and print-media; and so on.

Important to build training into school and
college curricula.
(See also drills – Essential 9)

Effectiveness of training validated via drills –
see Essential 9

See also Essential 9.
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Subject/Issue

Item measured

Indicative Measurement

7.3 Languages

.7.3.1 Accessibility of
education and training to all
linguistic groups in the city.

Availability of all education
and training in all languages
spoken in the city.
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Indicative Measurement Scale
emergency drills city-wide for all
trained participants.
4 – Annual refreshers and emergency
drills city-wide for all trained
participants.
3 – Annual refreshers and emergency
drill cycle but may not be city-wide or
reach all participants.
2 – Two-yearly refreshers and
emergency drill cycle but may not be
city-wide or reach all participants.
1 – Ad hoc refreshers and emergency
drills – timing, attendance and content
depends on enthusiasm of local
organization.
0 - No refreshers or emergency drills.
5 – Available for 100% of linguistic
groups and 100% of the population.
4 – Available for 95% of the
population irrespective of language.
3 – Available for 90% of the
population irrespective of language.
2 – Available for 85% of the
population irrespective of language.
1 – Available for 80% of the
population irrespective of language.
04 – Available for <80% of the
population irrespective of language.

Comments

Cities with high numbers of different
languages may need to settle for a selection of
languages that reaches everyone as a first or
second language. Validation will be required
that 100% of population is being reached in
this way.
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Enhance and Protect Ecosystem Services
Essential 8: Protect ecosystems and natural buffers to mitigate floods, storm surges and other hazards to which your city may be vulnerable.
Adapt to climate change by building on good risk reduction practices.
This section of the scorecard will help you to assess the extent to which land use and zoning policies protect and expand ecosystem services (if
applicable) that may add to the disaster resilience of the city, and how effectively those ecosystems are protected in practice.
The focus is this section is on ecosystem services that offer a direct benefit in the locale of the city, even though they may be derived from many miles
away (for example, mountain forestation that may help keep lowland cities safe from flooding). Ecosystem services that offer a generalized,
planetary benefit (for example, polar icecaps) are excluded.
Ecosystem services may not be recognized or even suspected, and you may require external expertise to identify them. But if there really are no
ecosystem services that affect your city’s disaster resilience, omit this section.
Data you will need to complete this section of the scorecard will include: land use and zoning documentation, plus data on the extent and health of
relevant ecosystems as measured by applicable indicators.
Subject/Issue
8.1 Ecosystem
services
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Item measured
8.1.1 Awareness of the role
that ecosystem services may
play in the city’s disaster
resilience.

Indicative Measurement
Ecosystem services are
specifically identified, and
managed as critical assets.

Indicative Measurement Scale
5 - Critical ecosystem services
identified and monitored annually on a
defined set of key health/performance
indicators.
4 – Critical ecosystem services
identified and monitored annually, but
less systematic use of metrics.
3 – Critical ecosystem services
identified but have ad hoc monitoring
– no real attempt to track health over
time.
2 – Some key ecosystem services
omitted from monitoring altogether.
1 – Identification and monitoring of
ecosystem services is formative at
best, or is seriously deficient.
0 - No monitoring.

Comments
Ecosystem services may include:
- Sand dunes, coastal wetlands, mangroves
or reefs that protect against storm surges
and tsunamis;
- Forestation that protects against flash
flooding, landslides;
- Natural overflow channels, sandy soil
soak-zones, and marshes that can protect
against river flooding and storm water
run-off;
- Lakes, rivers and aquifers that supply
water;
- Water-tables that, if lowered, may cause
low-lying or reclaimed land to shrink to
below sea level;
- Trees that reduce urban heat-island
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale

Comments
effects.
The location of the ecosystem service may be
many miles from the city, but still relevant to
its disaster resilience: for example, mountain
forestation can reduce flood crests that affect
cities on floodplains hundreds of miles away.
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8.1.2 Ecosystem health

Change in health, extent or
benefit of each ecosystem
service in last 5 years.

8.1.3 Impact of land use and
other policies on ecosystem
services

Absence of policies or land
uses liable to weaken
ecosystem services.

5 - Improved health and performance
across the board for critical eco-system
services’
4 – At least neutral status across the
board, with some improvements in
some cases.
3 – Neutral status on average – some
improvements offset by some declines.
2 – Generalized decline in ecosystem
service status.
1 – Generalized severe degradation in
status known or suspected.
0 – Potentially fatal damage to some or
many key eco-system services.
5 - Land use policies are strongly
supportive of critical ecosystem
services and are fully enforced.
4 - Land use policies are strongly
supportive of critical ecosystem
services and are generally enforced.
3 - Land use policies are broadly
supportive but are not fully enforced.
2 – Land use policies (or lack thereof)

Many ecosystem services also relieve chronic
stresses – for example, wetlands help to
remediate water pollution; forests help to
remediate air pollution, and so on. Where
those chronic stresses degrade the city’s
disaster resilience (for example, where
pollution reduces water available in a drought
or where lack of pollinating insects reduces
food supply) then the ecosystem services
concerned should also be monitored.
Measures will include extent, health (perhaps
captured as species diversity) and buffering
capacity. Measures will be specific to each
ecosystem and may need to be derived by
scientists or technical experts practicing in the
relevant areas.

This assessment complements the assessment
of land use zoning in Essential 6.
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Subject/Issue
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Item measured

Indicative Measurement

Indicative Measurement Scale
may lead or have lead to damage to
one or more critical ecosystem
services.
1 – Land use policies (or lack thereof)
inflict generalized degradation on
ecosystem services.
0 – Land use policies (or lack thereof)
may lead or have lead to complete
destruction of critical ecosystem
services.

Comments
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Create Warning Systems and Rehearse Preparedness
Essential 9: Install early warning systems and emergency management capacities in your city and hold regular public preparedness drills.
This section of the scorecard will help you to assess the effectiveness of:
-

emergency warning systems, where technically feasible (they are not realistically feasible, currently, for earthquakes);
emergency management simulation and training;
the execution of public drills.

Data you will need to complete this section of the scorecard (potentially from multiple organizations and agencies) will include: which warning
systems exist and whom they will reach; emergency management plans and procedures that specifically consider the impact of the scenarios in
section 3; documentation of first responder – staffing and equipment - capabilities; records of drills and practices; identification of systems where
interoperability with other agencies is critical and of the standards adopted; and records of evaluations, learning points and improvements enacted.
Subject/Issue
9.1 Early warning
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Item measured
9.1.1 Existence and
effectiveness of early
warning systems.

Indicative Measurement
Length and reliability of
warning – enabling practical
action to be taken.

Indicative Measurement Scale
5 - Warnings exist for all hazards
known to be relevant to the city, and
will allow time for reaction (as far as
technology permits). Warnings are
seen as reliable and specific to the city.
4 – Warnings exist but warning time
maybe less than technology currently
permits. Warnings are seen as reliable
and specific.
3 - Some hazards, especially
earthquakes, are excluded and warning
time may be less than technology
permits. (If earthquakes are the only
hazard for your city, score 0).
2 – Warning time is less than
technology permits and there may also
be some false positives: reliability of
warnings may therefore be perceived
as questionable.
1 – Warnings seen as ad hoc and
unreliable. Likely to be ignored.

Comments
The technology of disaster warnings is rapidly
evolving, both in the long-term assessment of
risk (for example weather risk in the coming
season) and the notification period and update
frequency for a specific event (for example
the progress of a flood crest down a river, or
landslide risk, or tornado warnings).
Improved warning may enable an improved
risk assessment in Essential 3, for example, by
enabling better preparation or enabling more
people to move from harm’s way.
However, while they are the focus of much
research currently, meaningful earthquake
warning systems do not currently exist for
practical purposes. If earthquakes are the only
hazard for your city, score 0.
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Subject/Issue

Item measured

Indicative Measurement
Reach of warning – will
100% of population receive
it?

9.2 Event
management plans

9.2.1 Existence of
emergency response plans
that integrate professional
responders and grass roots
organizations.
(For post-event response see Essential 10)

9.3 Staffing/
responder needs
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9.3.1 ‘Surge” capacity of
police also to support first
responder duties

Existence of plans
formulated to address “most
likely” and “most severe”
scenarios, shared and signed
off by all relevant actors
(including citizen
organizations

Sufficient back-up or paraprofessional capacity to
maintain law and order in
“most severe” and “most
probable” scenarios, in
addition to supporting burden
of first responder duties.

Indicative Measurement Scale
0 - No warnings.
5 - 100% reached.
4 – 90-100% reached.
3 – 80-90% reached.
2 – 70-80% reached.
1 – 50-70% reached..
0 - <50% reached (or no warnings –
see above).
5 - Complete plans exist, keyed to
scenarios referenced in Essential 3.
They have been tested in real
emergencies.
4 – Complete plans exist as above, but
may not have been fully tested.
3 - Plans exist but are not keyed to
scenarios referenced in Essential 3.
2 – Plans exist are known to be
incomplete or otherwise deficient.
1 – Plans exist but are known to have
major shortcomings.
0 - No plans.

5 – Surge capacity exists and is tested
either via actual events or practice
drills for scenarios in Essential 3 –
coverage of all neighborhoods will be
possible within 4 hours.
4 – Adequate surge capacity nominally
exists but is untested.
3 – Surge capacity exists but is known
or suspected to have minor
inadequacies, perhaps in location,

Comments
Warnings should be delivered over the
maximum possible notice period via multiple
media, including phone, TV, radio, web, as
well as sirens.

Emergency management plans will need to
cover:
- Command and control - coordination with
other agencies and cities, roles,
responsibilities (see Essential 1);
- Evacuations (including hospitals, jails,
etc.);
- Communication systems;
- Critical asset management (including
likely “failure chains” – see Essential 4);
- Medical response;
- Law and order response;
- Fire and rescue esponse;
- Public information;
- Triage policies;
- Incorporation of contributions from
citizen/grass roots organization.
Elements of emergency management plans
may be linked to, and tested through, plans for
“regular” events such as sporting fixtures,
carnivals or parades (see below).
This capacity may come from other agencies
such as the Army or civil defense force but
needs to be confirmed via MOU or similar.
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Subject/Issue

Item measured

Indicative Measurement

9.3.2 Definition of other first
responder and other staffing
needs, availability –
including fire, ambulance,
healthcare, neighborhood
support etc.

Staffing needs are defined for
“most probable” and “most
severe” scenarios.

Estimated shortfall in
staff/responders per defined
needs – potentially from
multiple sources. MOUs
exist for non city sources,
especially from private sector.

9.4 Equipment and
relief supply
needs
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9.4.1 Definition of
equipment and supply needs,
and availability of
equipment.

Equipment and supply needs
are defined for “most
probable” and “most severe”
scenarios in essential 3

Indicative Measurement Scale
numbers. Coverage of all
neighborhoods within 4-12 hours.
2 – Coverage of all neighborhoods
within 12-48 hours.
1 – Coverage of all neighborhoods
within 48-72 hours.
0 – No surge capacity identified.
5 – Needs defined, either from actual
events or from practice drills for
scenarios in Essential 3, taking into
account the role of volunteers.
4 – Needs defined independently of
latest scenarios.
3 – Some needs defined but with some
gaps for specific professions or for
specific areas of the city.
2 –Needs definition has more serious
shortcomings.
1 –Needs definition is essentially
nominal or guesswork.
0 - No needs defined (or no plan – see
above).
5 - Staffing and responders known to
be available either from actual events
or practice drills for scenarios in
Essential 3, in line with defined needs
for “most severe” scenario.
4 - Staffing and responders known to
be available in line with defined needs
for “most probable” scenario.
3 – Shortfall of <5% of ideal staff
numbers from “most probable”.
2 – Shortfall of 5-10% of ideal staff
numbers.
1 – Shortfall of >10% of ideal staff
numbers.
0 - No definition of needs – see above.
5 – Needs defined, keyed to scenarios
from essential 3, and take into account
the role of volunteers.
4 – Needs defined independently of

Comments

Different national response standards may
apply in this area.
Parts of this capacity may come from other
agencies such as the Army or civil defense
force.

Different national response standards may
apply in this area.

Equipment includes:
- Police, fire and ambulance vehicles, and
fuel;
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Subject/Issue

9.5 Food, shelter,
staple goods and
fuel supply.

Item measured

9.5.1 Likely ability to
continue to feed population

9.5.2 Likely ability to meet
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Indicative Measurement

Indicative Measurement Scale
latest scenarios
3 – Some needs defined but with some
gaps for specific professions or for
specific areas of the city.
2 –Needs definition has more serious
shortcomings.
1 –Needs definition is essentially
nominal or guesswork.
0 - No needs defined (or no plan).

Estimated shortfall in
available equipment per
defined needs – potentially
from multiple sources.
MOUs exist for non city
sources, especially from
private sector.

5 – Equipment known to be available
in line with defined needs for “most
severe” scenario.
4 – Equipment known to be available
in line with defined needs for “most
probable” scenario.
3 – Shortfall of <5% of ideal
equipment numbers for key items.
2 – Shortfall of 5-10% of ideal
equipment numbers for key items.
1 – Shortfall of >10% of ideal
equipment numbers for key items.
0 - No definition of needs – see above.
Under “most severe” scenario:
5 – Positive outcome – days of
emergency food available exceeds
estimated days disruption to regular
supply
4 – Even – days of food available
equals estimated days’ disruption to
regular supply.
3 - Negative outcome – estimated food
gap is 24 hours.
2 - Negative outcome – estimated food
gap is 48 hours.
1 - Negative outcome – estimated food
gap is 72 hours.
0 - Negative outcome – estimated food
gap is more than 72 hours.
Under “most severe” scenario:

“Food gap” - # of days that
city can feed all segments of
its population likely to be
affected minus # of days’
disruption estimated under
those scenarios.

“Shelter gap” – numbers of

Comments
- Helicopters, planes as applicable, and
fuel;
- Rescue equipment;
- Medical supplies;
- Bulldozers, excavators, debris trucks
(may be supplied by private
organizations);
- Local emergency response IT systems,
hand-held devices.
(Medical/hospital needs – see Essential 5)
Equipment defined as above.

Food = food and water
Needs to include certainty that food from
other agencies is available, via MOU or
similar.

Shelter may include existing structures likely
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Subject/Issue

Item measured
needs for shelter/safe places

9.5.3 Ability to meet likely
needs for staple goods.

9.5.4 Likely availability of
fuel.
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Indicative Measurement
displaced persons minus
shelter places available within
24 hours.

“Staples gap” - % shortfall in
supply within 24 hours
relative to demand

“Fuel gap” - # of days that
city can meet fuel
requirements, minus # of days
disruption to regular supply..

Indicative Measurement Scale
5 – Positive outcome – shelter places
available within 12 hours exceeds
estimated need;
4 – Even – shelter places available
equal to estimated need;
3 - Negative outcome – shelter places
available less than estimated need
(shelter gap) by 5%.
2 - Negative outcome – estimated
shelter gap is 10%.
1 - Negative outcome – estimated
shelter gap is 15%.
0 - Negative outcome – estimated
shelter gap is 20%. or more
Under “most severe” scenario:
5 – Positive outcome – supply of
staples available within 12 hours
exceeds estimated demand.
4 – Even – supply equals estimated
demand.
3 - Negative outcome – supply of five
or more critical staples less than
estimated demand (staples gap).by 5%
2 - Negative outcome – estimated
staples gap is 10%.
1 - Negative outcome – estimated
staples gap is 15%
0 - Negative outcome – estimated
staples gap is 20% or more.

Under “most severe” scenario:
5 – Positive outcome – days of fuel
available exceeds estimated days
disruption to supply.
4 – Even – days of fuel available
equals estimated days disruption to
supply.
3 - Negative outcome – estimated
disruption exceeds days of fuel

Comments
to resist the disaster in question, by virtue of
their strong construction and/or their location
– sports stadia, school halls, shopping malls,
parking garages and so on.
Shelters need to take account of separate
needs of men, women, children, disabled.
Signage to, and for use within, shelters is also
likely to be required.
Third-party owners of shelter facilities/safe
places should be engaged via MOUs or
similar.
Cities will need to compile lists of critical
staple items, as these are to some extent
culturally or population-dependent. But they
are likely to include:
-

Sanitation;
Personal sanitary supplies and diapers;
Medications and first aid supplies;
Batteries;
Clothing;
Bedding;
Bottled gas for cooking, heating;
Materials for immediate repairs or
weather-proofing of housing.

In some countries these may be provided via
private sector retailers, operating under MOU
with the city or other government agency.
Fuel – gasoline, diesel, as required for
emergency vehicles, back up equipment, and
personal and business transportation.
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Subject/Issue

Item measured

Indicative Measurement

9.5 Interoperability
and inter-agency
compatibility

9.5.1 Interoperability with
neighboring cities/states and
other levels of government of
critical systems and
procedures.

Ability to cooperate at all
levels with neighboring cities
and other levels of
government.
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Indicative Measurement Scale
available (fuel gap) by 24 hours.
2 - Negative outcome – estimated fuel
gap is 48 hours.
1 - Negative outcome – estimated fuel
gap is 72 hours.
0 - Negative outcome – estimated fuel
gap is more than 72 hours.
5 – Proven interoperability of all key
systems and procedures.
4 – Interoperability in theory of all key
systems but yet to be tested in practice.
3 – Some minor incompatibilities exist
but are being addressed.
2 – Major incompatibilities but plan
exists to address them.
1 – Major incompatibilities but no
plan.
0 – Interoperability never assessed.

Comments

Critical first response systems and procedures
will include those in the areas of
communications, law and order, fire, first
responder, food distribution, etc).
Interoperability needs to be assessed at
multiple levels, including:
-

Communications systems;
Data;
Emergency management applications;
Assumptions, rehearsed procedures and
priorities;
- Accountabilities (see Essential 1);
- Territorial coverage;
- Physical asset characteristics (for
example, fire hose widths for neighboring
fire departments; fuel compatibility for
vehicles).
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Subject/Issue

Item measured
9.5.2 Emergency operations
center

Indicative Measurement
Existence of emergency
operations center with
participation from all
agencies, automating standard
operating procedures
specifically designed to deal
with “most likely” and “most
severe” scenarios.
.

9.6 Drills

9.6.1 Practices and rehearsals
– involving both the public
and professionals.

Testing of plans annually, by
reference to simulated
emergency and actual nonemergency events.
.
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Indicative Measurement Scale
5 – Emergency operations center exists
with hardened communications and
camera-enabled visibility of whole
city, and with SOPs designed and
proven to deal with “most severe”
scenario; all relevant agencies
participate.
5 – Emergency operations center exists
with hardened communications and
camera-enabled visibility of whole
city, and with SOPs designed and
proven to deal with “most probable”
scenario; all relevant agencies
participate.
3 – Emergency operations center exists
with SOPs designed for “most
probable” scenario (but may not be
proven), most agencies participating
but incomplete camera visibility or
communications.
2 – Emergency operations center exists
but SOPs unproven, participation
incomplete and poor camera visibility.
1 – Emergency operations center
designated but with significant
generalized shortcomings.
0 – No emergency operations center.
5 - Annual suite of drills validated by
professionals to be realistic
representation of “most severe” and
“most probable” scenarios.
4 – Annual suite of drills broadly
thought to be realistic.
3 – Annual suite of drills but not
realistic in some significant respects.
2 – Less than annual drills.
1 – Ad hoc partial exercises – not all
scenarios tested, not realistic.
0 – No exercises (or no plans – see
above).

Comments
Operations center needs itself to be highly
disaster-resilient!
SOP = Standard operating procedures – prerehearsed processes and procedures for
emergency response.

Drills to include use of/response to education
and healthcare facilities.
Drills linked to public engagement and local
training – see essential 7.
Specific emergency drills may be
supplemented by use of sporting events,
rallies, parades and other local activities, and
also minor versions of the disaster event (eg
minor flooding, weaker earthquakes) to:
- Practice aspects of emergency response
such as crowd management;
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Subject/Issue

Item measured

9.6.2 Effectiveness of drills
and training
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Indicative Measurement

Level of effectiveness of
drills

Indicative Measurement Scale

Comments
- Test carrying capacity of potential
evacuation routes;
- Evaluate response and access times, etc.

5 – All professional and public
participants in drills show strong
evidence of having absorbed training.
4 – Most participants show evidence of
having absorbed training, with some
minor issues.
3 – One or more issues with training
evident from outcome of drills.
2 – Several significant skills or
knowledge gaps revealed.
1 – Drills indicate that city is broadly
unprepared for disaster in terms of
training and skills.
0 – No drills.

(These may also be used for disaster
awareness).
Requires evaluation of every drill after
completion.
Training delivery and level of participation –
see essential 7.
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Learn and Build Back Better
Essential 10: After any disaster, ensure that the needs of the survivors are placed at the centre of reconstruction with support for them and
their community organizations to design and help implement responses, including rebuilding homes and livelihoods
This section of the scorecard will help you assess the completeness of planning for post event recovery,
Data you will need to complete this section of the scorecard will include: post–event plans, potentially from multiple organizations and agencies.
Subject/Issue
10.1 Post event
recovery planning
– pre event!

Item measured
10.1.1 Planning for post
event recovery.

Indicative Measurement
Existence of comprehensive
post event recovery plans.

Indicative Measurement Scale
5 – Fully comprehensive plans exist
addressing economic, infrastructure
and community needs after “most
probable” and “most severe” scenario.
4 – Fully comprehensive plans exist
addressing economic, infrastructure
and community needs after “most
probable” scenario.
3 – Plans exist for post “most
probable” event but with some
shortfalls.
2 – Plans exist for post “most
probable” event but with more
significant shortfalls
1 – Plans exist for post “most
probable” event but with generalized
inadequacy.
0 – No plan.

Comments
Comprehensive post event recovery plans will
need to detail (not an exhaustive list):
- Interim arrangements for damaged
facilities and homes anticipated from
“most probable” and “most severe”
scenarios;
- Locations and sources of temporary
housing (if different from emergency
shelters – see Essential 9);
- Triage policies for repairs and debris
removal and preferred contractors;
- Counseling and personal support
arrangements;
- Community support arrangements – reinitiation of social security, food and
other benefits payments;
- Economic “re-boot” arrangements –
interim tax relief, incentives, etc etc;
- Improvements to city layout and
operations sought as rebuilding takes
place, to reduce future risk;
- Arrangements to ensure social equality –
equality of attention, inputs, funding,
priority across all neighborhoods.
Plans may be from several organizations, but
these should be reviewed for consistency of
assumptions and priorities.
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Subject/Issue

Item measured

Indicative Measurement

Indicative Measurement Scale

Comments
(Post event organization structures – see
Essential 1)

10.1.2 Shadow financial
arrangements for processing
incoming aid and disbursing
funds.
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Post event arrangements exist
for dealing with incoming
financial aid and
disbursements

5 – Arrangements exist and are
believed to be workable.
4 – Arrangements have some minor
gaps but are believed to be workable.
3 – Arrangements have one or more
significant gaps that may compromise
aspects of workability.
2 – Arrangements have more
significant shortfalls that place overall
workability in doubt.
1 – Partial or incomplete arrangements
only. Unlikely to be workable.
0 – No plan.

(Funding – see Essential 2)
May be provided by national government, if
still functional, or by a private sector
organization such as an accounting firm.
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Appendix 1: Glossary of Terminology as Used in the Scorecard
Acute Stress
Chronic stress

Critical administration functions
Critical asset
Disaster
Disaster Resilience
Exposure

Failure chain

Grass roots organizations

Hazard

Peril
Resilience
Risk Assessment
Scenario
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Some natural or man-made event that causes a disaster. Acute stress is the direct focus of this scorecard – but the resulting disasters
may be made more severe, or more frequent, or the city may be rendered less able to respond, by underlying or chronic stress.
Acute stress is one end of a continuum – the other being chronic stress
Environmental degradation and other natural or man-made factors that cause underlying damage without directly leading to a full
blown disaster. Examples might include issues such as over-use of groundwater, pollution or deforestation. Chronic stresses are not
directly the focus of this scorecard. They may however make disasters more likely, or more severe, or reduce the ability of the city
to respond to them. Chronic stress is one end of a continuum – the other being acute stress.
Critical administration functions will include those that directly affect the well being of the public or individuals. For example:
payment of food-stamps or unemployment benefit; housing offices; reporting of damage after the disaster; trash collection and
disposal.
Equipment, facility infrastructure or computer system/data that is critical to the functioning of the city, maintenance of public safety
or disaster response. Critical assets are frequently interlinked and may form failure chains that need to be identified and managed.
An event leading to major loss of life or damage to assets, property or economic activity. Disasters may be man-made or natural –
the latter are the primary focus of the scorecard, but it is applicable also to the former.
The ability to mitigate and recover from disaster events. A subset of the wider concept of resilience.
Who or what (people, land, ecosystems, crops, assets, infrastructure, economic activity) is potentially in harm’s way as a result of a
hazard. Different exposures and/or vulnerabilities may combine, for example where the tsunami generated by the Tohoku
earthquake in Japan in 2011 badly damaged the Fukushima nuclear power plant – generating a whole additional set of exposures
and vulnerabilities.
A failure chain is a set of linked failures spanning critical assets in multiple infrastructure systems in the city. As an example – loss
of an electricity substation may stop a water treatment plant from functioning; this may stop a hospital from functioning; and this in
turn may mean that much of the city’s kidney dialysis capability (say) is lost. This failure chain would therefore span energy, water
and healthcare systems.
Organizations that exist to create disaster resilience at the local level, whether set up specifically for the purpose (for example,
community emergency response organizations), or serving some other purpose but willing and able to play a disaster resilience role:
for example, churches, business Round Tables, youth organizations, food kitchens, neighborhood watch, day centers and so on.
Some event or phenomenon (for example, hurricane, flood, fire, earthquake, tsunami) that may lead to a disaster. Hazards may
change over time as a consequence of urbanization and land use (for example where deforestation increases propensity for flash
flooding), climate change (for example, changing rainfall or storm patterns), or better knowledge (for example, understanding of
seismic threats or likely storm tracks). Thus, hazard estimates need to be updated regularly.
See hazard.
The ability to mitigate and adapt to both chronic and acute stresses.
The process and outcome of compiling scenarios of natural hazards that could cause a disaster in the city, and the city’s exposure
and vulnerability to these.
A comprehensive assessment of the severity, probability of a hazard and its total impact – the exposure and vulnerability of the city
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Single point of coordination
Standard operating procedure (SOP)
Vulnerability

“Most Probable”
“Most Severe”
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to loss of life, damage or other adverse impact in the resulting disaster. As a minimum cities will ideally have two scenarios – one
for the “most probable” event and one for the “most severe”
Person or group/committee (with subgroups or sub committees as required) from which all organizations with any role in the city’s
disaster resilience accept direction or guidance in resilience matters, and to which they report on such matters.
Pre-rehearsed processes and procedures for emergency response.
The potential consequences of exposure to some hazard (loss of life, property or service; physical damage; health impact, economic
impact; environmental impact and so on). Different exposures and/or vulnerabilities may combine, for example where the tsunami
generated by the Tohoku earthquake in Japan in 2011 badly damaged the Fukushima nuclear power plant – generating a whole
additional set of exposures and vulnerabilities
A disaster-causing hazard and its severity computed to be at the midpoint of a probability distribution (preferred) or assessed as
“typical;” through expert judgment and other ad hoc estimation.
A disaster-causing hazard and its severity computed to be in the top 10% of a probability distribution (preferred) or assessed as
“worst case” through expert judgment or other ad hoc estimation.
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