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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Cities need indicators to establish their baseline, and measure and evaluate their p

erformance.

However, existing indicators are often not standardized, consistent or comparable over time or across
cities. To address these challenges, a new series of International Standards is being developed to
provide standardized indicators that enable a uniform approach to what is measured, and how that

measurement is to be undertaken.

The first standard in this series, ISO 37120, has quickly become the international reference point

for sust
city’s
been|
deve

ainable city indicators. While ISO 3

identified, reflecte in this document, as has the need for additional indicators fo¥
oped in ISO 37122.

A repilient city is able to prepare for, recover from and adapt to shocks and stresse
incrgasingly confronted by shocks, including extreme natural or human-made\events wh
loss ¢f life and injury, material, economic, and/or environmental losses andimpacts. Thes¢
include but are not limited to floods, earthquakes, hurricanes, wildfires, volcanic eruptions
chenjical spills and explosions, terrorism, power outages, financial crises)cyber-attacks anc
resillent city is also able to manage and mitigate ongoing human and‘natural stresses in a
to enfvironmental degradation (e.g. poor air and water quality), social inequality (e.g. chr
and housing shortages) and economic instability (e.g. rapid inflation and persistent une

that rause persistent negative impacts in a city.

A citly’s preparedness can be characterized by developing a detailed understanding of
the dity, by taking action to reduce vulnerability and-€xposure, and by enhancing the aw|
participation of individuals, households and businesses.

A re
a fod
telec
emel

Silient city is able to recover from shocks and stresses in a timely and efficient nj
us on ensuring the continuity or rapid restoration of city services such as electr

gency services.

Areqd
that
extrd

ilient city is also a city that understands the necessity to adapt its systems and process
they are as robust as possible in the face of shocks and stresses, building back bett
me events, while focusing-on the goal of restoring and ensuring long-term prosperity.

Res
doc
The
this J

Figu

i}ﬁznce is both a core/component and an essential enabler of sustainable develoj
ent is focusedonresilience measurement as a major contribution to the sustainabi
tructure of thé family of city indicators standards for sustainable cities and commun
relationship bhetween sustainable development, resilient development and smart devel
e 1).

Prog|
city {

ress and transformation towards sustainable development through maintaining an
eryices and quality of life in the face of shocks and stresses is a core component of a 1

7120 contains a number of indicators of relevance to a

t cities has
bmart cities,

5. Cities are
ch result in
» shocks can
pandemics,
| conflicts. A
city relating
nic poverty
mployment)

the risks to
areness and

anner, with
icity, water,

pmmunications, waste management;sanitation, food distribution, financial services ajnd access to

es to ensure
er following

bment. This
ity of a city.
ties reflects
opment (see

H improving
esilient city:.
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Sustainable cities and communities

[SO 37120
Indicators for city services and quality of life

[SO 37122 INOIRVAVA]
Indicators for Indicators for 05
smart cities resilient cities ,\‘]/

~3

Figure [l — Sustainable cities and communities — Relationships wi;\h%the family of cit)
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The indicatgrs in this document have been selected to make repc{gng as simple and inexpensiye as
possible, anfl therefore reflect an initial platform for reporting.;\ indicators have been developgd to
help cities: <

a) prepard for, recover from and adapt to shocks and stlg’;\g;

b) learn frpm one another by allowing comparison affoss a wide range of performance measureg, and
by sharing good practices. \O

The indicatgrs in this document can be use ‘@#rack and monitor progress towards a resilienf city,
through theg development of a city resilien@ trategy or when applying a city management syjstem
such as ISO B7101. While the indicators §é structured around ISO themes that correspond to different

sectors and services provided by citie s noted that the indicators can also be organized according to
the risk management process (Ann%, , the disaster management process (Annex C), the Sustainable
Developmernt Goals and the SendaiFramework for Disaster Risk Reduction (Annex D) and the ISO 3(7101
issues and purposes (Annex rthermore, the typologies of hazards (Annex A) can assist cities in
identifying the potential ha s that they face, which is relevant to many of the indicators contained in
this documgnt. It is also ided as a guide for helping identify peer cities facing similar hazards.

This document will port any and all global agreements that support sustainability and resilience.
Agreementg curr in place include, but are not limited to: the Sendai Framework for Disaster]| Risk
Reduction[2f], dxe??ew Urban Agenda, the 2030 Agenda (i.e. the United Nations Sustainable Development
Goalsl27]) andthe Paris Agreement.

A city which conforms to this document does so in regard to measurement of indicators for city
resilience in conformity with the definitions and methodologies as set out in this document, and may
only claim conformity to that effect. This document does not provide a value judgement, threshold or
target numerical value for the indicators, therefore conformity with this document does not confer a
status in this regard.

It is acknowledged that cities may not have direct influence or control over factors governing some
of these indicators, but the reporting is important for meaningful comparison and provides a general
indication of resilience.

In this document, the following verbal forms are used:

— “shall” indicates a requirement;

xii © IS0 2019 - All rights reserved
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— “should” indicates a recommendation;
— “may” indicates a permission;
— “can” indicates a possibility or a capability.

The terminology used within this document is outlined in the United Nations General Assembly
(UNGA) Terminology Document, available at https://www.preventionweb.net/files/50683
oiewgreportenglish.pdf
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INTERNATIONAL STANDARD

ISO 37123:2019(E)

Sustainable cities and communities — Indicators for
resilient cities

1 Scope

This document defines and establishes definitions and methodologies for a set of indicators on resilience

in cit

This
its p

Tes:

document is applicable to any city, municipality or local government that undertakes
erformance in a comparable and verifiable manner, irrespective of size or location. |

enhancing and accelerating progress towards improved city services and quality)of life is f

to th
ISO 3

This
othe

e definition of a resilient city, so this document is intended to be implemented in conjy
7120.

document follows the principles set out in ISO 37101, and can be used in conjunction y
" strategic frameworks.

2 Normative references

The
cons
unda

ISO 3
Requ|

ISO 3

3

For t
folloy

ISO 4
— 1
— 1
3.1

following documents are referred to in the text in*such a way that some or all of t
fitutes requirements of this document. For dated<dreferences, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

7101, Sustainable development in communities— Management system for sustainable dey
irements with guidance for use

7120, Sustainable cities and communities — Indicators for city services and quality of lifa

Terms and definitions

he purposes of this doctiment, the terms and definitions given in ISO 37101 and ISO 37
ving apply.

nd IEC maintain‘terminological databases for use in standardization at the following 2

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

criti

to measure
Mlaintaining,
undamental
Inction with

Fith this and

heir content
applies. For
hts) applies.

relopment —

120 and the

ddresses:

aHinfrastructure

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

Note 1 to entry: Examples of critical infrastructure can include, but are not limited to, power generation,
transmission and distribution, water treatment, distribution and drainage, wastewater and storm water
infrastructure, transportation, gas supply and distribution, telecommunications infrastructure, educational
facilities, hospitals and other health facilities.

© ISO
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3.2

disaster

serious disruption to a city or community due to hazardous events interacting with conditions of
exposure, vulnerability and capacity, leading to human, material, economic and/or environmental
losses and impacts

Note 1 to entry: Disasters can be frequent or infrequent, depending on the probability of occurrence and the
return period of the relevant hazard. A slow-onset disaster is one that emerges gradually over time, for example
through drought, desertification, sea level rise, subsidence or epidemic disease. A sudden-onset disaster is
one triggered by a hazardous event that emerges quickly or unexpectedly, often associated with earthquakes,
volcanic eruptions, flash floods, chemical explosions, critical infrastructure failures or transport accidents.

3.3

hazard
phenomeno
property da

n, human activity or process that can cause loss of life, injury or other health“impacts,

Image, social and economic disruption or environmental degradation

gical
ctive

Note 1 to enffry: Hazards include biological, environmental, geological, hydro-meteorological and technol
processes ad phenomena. Biological hazards include pathogenic microorganisms;, texins and biod

substances
carrying dis{
and are creat
many of the
hazards then
water, ‘hazar
to human he
volcanic act
hydrological

coastal storm surges). Hydro-meteorological conditions can also be a factor in other hazards such as lands

wildland firg
dangerous p
radiation, toX

e.g. bacteria, viruses, parasites, venomous wildlife and insects, poisenous plants, mosqu
ase-causing agents). Environmental hazards can be chemical, naturaly, radiological or biolg
ed by environmental degradation, physical or chemical pollution in the‘air, water and soil. Hoy
rocesses and phenomena that fall into this category can be “driveps” of hazard and risk rather
selves (e.g. soil degradation, deforestation, biodiversity loss, sealevel rise). With respect to dri
d’ can be understood as a microbiological, chemical, physical of radiological agent that causes
hlth. Geological or geophysical hazards originate from interhal earth processes (e.g. earthqy
vity, landslides, rockslides, mud flows). Hydro-meteorological hazards are of atmosp
br oceanographic origin (e.g. cyclones, typhoons, hurricanes, floods, drought, heatwaves, cold g

s and epidemics. Technological hazards originate from industrial or technological condi
rocedures, infrastructure failures or specific\human activities (e.g. industrial pollution, ny
ic waste, dam failures, transport accidents,factory explosions, fires, chemical spills).

itoes
gical,
ever,
than
hking
harm
akes,
heric,
pells,
lides,
tions,
clear

3.4

hazard ma

map develi)ed to illuminate areas that .are affected or vulnerable to a particular hazard| (e.g.
earthquakes$, landslides, rockslides)

3.5

drinking water

water intengled for human consumption

Note 1 to entry: The termpotable water is used instead of drinking water in ISO 37120 because this docyment
was publishgd before 1SO~24513. Both terms can be used interchangeably but potable water is deprefated

according to

[SOURCE: IS

SO 24513,

0 24513:2019, 3.2.2.1, modified — Note 1 to entry replaced.]

3.6
resilience

adaptive capacity of an organization in a complex and changing environment

Note 1 to entry: The Intergovernmental Panel on Climate Change (IPCC) defines resilience as “the ability of a
system and its component parts to anticipate, absorb, accommodate, or recover from the effects of a hazardous
event in a timely and efficient manner, including through ensuring the preservation, restoration, or improvement
of its essential basic structures and functions.”[21]

Note 2 to entry: Resilience is the ability of an organization to resist being affected by an event or the ability to
return to an acceptable level of performance in an acceptable period of time after being affected by an event.

Note 3 to entry: Resilience is the capability of a system to maintain its functions and structure in the face of
internal and external change and to degrade gracefully when this is necessary.

© ISO 2019 - All rights reserved
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[SOURCE: ISO Guide 73:2009, 3.8.1.7, modified — Notes 1, 2 and 3 to entry have been added.]

3.7
resilient city
city able to prepare for, recover from and adapt to shocks and stresses

Note 1 to entry: A resilient city can resist, absorb, accommodate, adapt to, transform and recover from the effects
of disasters and shocks in a timely and efficient manner, including through the preservation and restoration
of essential basic structures and services in a sustainable way, and through risk-management practices. It
involves stakeholders and especially citizens in disaster risk reduction through co-creation processes; reduces
vulnerability and exposure to natural and human-made disasters; and increases its capacity to respond to
disasters, shocks and other unforeseen chronic stresses through enhanced preparedness.

Note |2 to entry: A resilient city is still able to thrive regardless of the hazards, shocks and stresses’|t faces. It has
a focyis on lesson learning, continuous improvement and building back better after disasters:

3.8
shodk
natufal or human-made event that causes a disaster

EXANPLE Flood, earthquake, volcanic eruption, hurricane, wildfire, pandemic, chemical spill{or explosion,
terrorism, power outage, financial crisis, cyber-attack and conflict.

3.9
stresgs
underlying human and natural pressure or tension thathcauses persistent negative impacts in a
city felating to environmental degradation (e.g. poor air’and water quality), social inequality (e.g.
chronic poverty and housing shortages) and economi€’instability (e.g. rapid inflation and persistent
unemployment)

3.10
vulnlerability
susc¢ptibility of individuals, households, businesses, assets or systems in a city to thg impacts of
hazafds, as determined by physical,;.8ocial, economic and environmental factors, processes and
condjitions

3.11
risk
effect of uncertainty on objectives

Note|l to entry: An effectis-a deviation from the expected — positive or negative.

Note [2 to entry: Ungertainty is the state, even partial, of deficiency of information related to und¢rstanding or
know/ledge of an eyent, its consequence or likelihood.

Note [3 to entry: Risk is often characterized by reference to potential “events” (as defined in ISO Ghide 73:2009,
3.5.1)3) and{“consequences” (as defined in ISO Guide 73:2009, 3.6.1.3), or a combination of these.

nnnnnnnnnnnnnnnnnnnnn
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changes in circumstances) and the associated “likelihood” (as defined in ISO Guide 73:2009, 3.6.1.1) of occurrence.

[SOURCE: ISO 37100:2016, 3.4.12]

3.12

high-risk hazard

hazard for which there is a likelihood of extreme event(s) based on hazard maps created by the city that
could significantly affect many properties in the city and/or have a major impact on the city

4 City indicators

This document contains indicators designed to assist cities in preparing for, recovering from and
adapting to shocks and stresses.

© IS0 2019 - All rights reserved 3


https://standardsiso.com/api/?name=c8f12a875de97d7bd1d91249594fb113

IS0 37123:2019(E)

To reduce vulnerability to shocks and stresses, these indicators will support cities in engaging all
sectors, stakeholders and populations; apply collaborative leadership models and methods; work across
disciplines and city systems; and use data information and appropriate technologies. The indicators
can improve resilience in cities by promoting and enabling inclusive and collaborative approaches
to governance at all levels (neighbourhood, district, city, metropolitan area, region, state/province,
country). This involves long-term risk management of critical networks and their interactions and
potential failures.

This document shall be implemented in conjunction with ISO 37120. The indicators are classified into
themes according to the different sectors and services provided by a city, in alignment with [SO 37120.
The classification structure is used solely to denote the services and area of application of each type of

indicator wi
alphabetica

In some caf
systems ang
agreed that|
inclusion in
or performd

[t is imports
indicator ca
consideratig
effects of th

For data in
interpreting
Furthermor
well as havi
In this cont

ly according to themes. All indicators shall be compiled and reported on an annuahbaj

es, it is difficult to define simple, quantitative metrics to measure the performan
| processes that are in place for managing resilience at the city level. Howeéver, it has
these systems and processes are core components of city resilience,/and thus wa
the document. Some indicators are thus defined so as to reflect the minimum character
nce requirements for these systems and processes, which can thenbe objectively veri

int to review the results of multiple types of indicators across themes; to focus on a s
h lead to a distorted or incomplete conclusion. Elements of aspiration shall also be taker]

b outcome of particular indicators, either positive or negative, when analysing results.

terpretation purposes, cities shall take into consideration contextual analysis \

results. The local institutional environment may-affect the capacity to apply indic3
e, it is important also to note that each city will face a unique set of shocks and stress
ng a unique set of assets and resources to.manage and address these shocks and strg
bxt, it is important that caution is taken in applying these indicators to make compa

IS981 reporfed on liya ley. This classification has no hierarchical SIgnlllcance and s orgaihized

is.

ce of
been
Frant
stics
ied.

ingle
1 into

n in the analysis. Furthermore, it is also important to acknowledge potential antagonistic

when
tors.
ES, as
Sses.
rison

between cities to ensure a full understanding of-these relevant contextual factors, including, for
example, rigk profiles. Some aspects of resilience-may also be the responsibility of the private sector,
other levels|of government or individuals themselves.

5 Economy

5.1 Historical disaster losses as a percentage of city product

5.1.1 Genleral

Those implementing-this document should report on this indicator in accordance with the following
requirementgs.

NOTE1 Hijstorieal losses reflect direct economic losses (in monetary terms) of disasters.

NOTE 2

This indicator reflects the “Economy and sustainable production and consumption” issue as defined

in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in
1SO 37101.

5.1.2 Indicator requirements

Historical disaster losses as a percentage of city product shall be calculated as the direct economic
losses from disaster(s) within the city summed over a period of five years (numerator) divided by the
total city product summed over the same time period (denominator). The result shall be multiplied by
100 and expressed as historical disaster losses as a percentage of city product.

City product can be obtained from ISO 37120:2018, 5.9.3.
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Direct economic losses shall refer to losses (in monetary terms) that result from disasters. Such
losses are associated with damage or destruction to physical, social and critical infrastructure within
the city’s administrative boundary (even if not under the city’s jurisdiction). Physical infrastructure
refers to the built structures, systems and assets required for a city’s economy to function, including
transportation networks, telecommunication services, energy grids, sewerage and waste disposal
systems, water supplies, city buildings and facilities, and housing. Social infrastructure is an important
subset of physical infrastructure and includes structures that accommodate social services, such as
schools, universities, hospitals and prisons. Critical infrastructure refers to systems, services or assets

(physical or virtual) that are vital for the welfare of society (see 3.1).

5.1.

Data sources

The
aften

5.2

5.2.1

Thos
requ

NOTH
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futur]
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annu
loss i
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NOTH
in IS
ISO 3

5.2.2

Aver
dired
(nun
expr

Dire
lossd
the d
refen

ata for this indicator should be sourced from damage and economic loss assessmery
disasters. Data may also be available from insurance industry sources.

Average annual disaster loss as a percentage of city product

General

e implementing this document should report on this indicator\in accordance with tl
rements.

1 Historical loss data does not provide a full picture of the potential economic losses th3
disasters. Potential economic losses can only be appropriately assessed through modelling
e events (catastrophe modelling), which considers major-hazards and their likelihood of oc
rability of the city to damage from the hazard and-the economic consequence of this dam
bl loss is calculated from a large number of modelled scenarios considering these factors. Ay
5 a widely used parameter in quantitative risk assessment and management, and allows esti
its of investing in risk reduction.

2 This indicator reflects the “Economy*and sustainable production and consumption” iss
37101. It can allow an evaluation of the contribution to the “Resilience” purpose of the city
7101.

Indicator requirements

hge annual disaster,loss as a percentage of city product shall be calculated as
t economic losses frem disaster(s) estimated from city-wide catastrophe modellir
erator) divided by the total city product (denominator). The result shall be multiplied
bssed as averageyannual disaster loss as a percentage of city product.

't economie losses shall refer to losses (in monetary terms) that result from dis
s are associated with damage or destruction to physical, social and critical infrastru
ity’s @dministrative boundary (even if not under the city’s jurisdiction). Physical in
sto the built structures, systems and assets required for a city’s economy to functic

ts prepared

e following

t a city faces
r of potential
rurrence, the
age. Average
erage annual
mation of the

lie as defined
as defined in

the average
g scenarios
by 100 and

hsters. Such
rture within
'rastructure
n, including

onorav arid
A N A T

coworaago and o
o e VvV e e orrrer—vvor

ste disposal
systems, water supplies, city buildings and facilities, and housing. Social infrastructure is an important
subset of physical infrastructure and includes structures that accommodate social services, such as
schools, universities, hospitals and prisons. Critical infrastructure refers to systems, services or assets

(physical or virtual) that are vital for the welfare of society (see 3.1).

<
T o et oo eV 1 cto5 =4

5.2.3 Data sources

Catastrophe modelling is a complex modelling activity typically undertaken by specialist risk consulting
and advisory firms. Insurance companies also undertake catastrophe modelling.

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=c8f12a875de97d7bd1d91249594fb113

ISO 37123:

2019(E)

5.2.4 Data interpretation

Over time, average annual loss data can be used to quantify the expected benefits of investing in
disaster risk-reduction measures.

5.3 Percentage of properties with insurance coverage for high-risk hazards

5.3.1 General

Those implementing this document should report on this indicator in accordance with the following

requirements

NOTE 1 Wlidespread insurance coverage within cities represents a crucial component of resilience d|ue to

the critical r

le that insurance plays in a city to rapidly recover from shocks and stresses. Insurance-imp

economic andl fiscal outcomes through several channels. Before a disaster strikes, the pricing of insurance

policyholder;
insurance trg
also limits fiy
needed liquid

NOTE 2

h
It can allow

53.2 Ind

The percent
total numbé
high-risk hal
and busines
percentage

Residential

incentives to reduce their exposures through risk mitigation measures. In the aftermath of dis
nsfers the fiscal burden away from taxpayers onto the private sector and int0, capital mark
ancial contagion by restoring supply chains and stalled business operations faster, while proyv
ity and certainty in business and financial planning.

s indicator reflects the “Living together, interdependence and mutuality” as defined in ISO 3]
evaluation of the contribution to the “Resilience” purpose of thecity’as defined in ISO 37101

cator requirements

age of properties with insurance coverage for high-risk hazards shall be calculated a
r of properties (residential and non-residential),within the city with insurance coverag
zards affecting the city (numerator) divided by the total number of properties (housel
ses) in the city (denominator). The result shall be multiplied by 100 and expressed a
bf properties with insurance coverage for high-risk hazards.

properties shall refer to dwellings (oxstructures) classified for residential use. Examp

residential properties should include, but are'ot limited to, single-family dwellings, mobile dwel

semi-detach

Non-residen
residential
hotels, rest3
factories an
worship, fur

Where poss
hazards bei

For the pury
of extreme

ed dwellings, row houses, condominiums and apartment buildings.

tial properties shall referste-structures classified for non-residential use. Examples of
roperties should includg, put are not limited to, office buildings/private business build

d other special ekempt properties (e.g. non-commercial recreational spaces, plac
leral homes and ‘eemeteries).

ible, insurance coverage data for each sector (i.e. residential and non-residential) an
hg insuredyagainst should be reported and listed in tables.

oses of'this indicator, high-risk hazards shall refer to hazards for which there is a likeli

roves
gives
aster,
bts. It
iding

7101.

s the
re for
holds
s the

es of
ings,

non-
ings,

urants, government bujldings, institutional buildings (e.g. educational and health facilities),

bs of

d the

hood

event[s) based on hazard maps created by the city that could significantly affect Ilnany

properties i
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This indicator covers property insurance and excludes personal or life coverage. Insurance may come

from multip

5.3.3

le public or private providers.

Data sources

Aggregate insurance data should be sourced from public and private insurance entities and/or
insurance industry associations.

5.3.4 Data interpretation

It should be noted that not all residential and non-residential properties in a city may require insurance
for all high-risk hazards, for example if they are located outside a flood zone (given that proper mapping
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and identification of flood zones exists). The affordability of insurance will also be a major influence on
uptake of insurance within the city for residential and non-residential properties. Two key elements
when considering insurance coverage for resilience are the amount of damage sustained and the speed
of recovery.

5.4

Percentage of total insured value to total value at risk within the city

5.4.1 General

Those implementing this document should report on this indicator in accordance with the following

requ

NOTH
to re
mitig|
NOTH

in IS
ISO 3

5.4.2

The

total
by th
shall
with

Resi

residential properties should include, but are.not limited to, single-family dwellings, mobi
semifdetached dwellings, row houses, condominiums and apartment buildings.

Non-fesidential properties shall referto structures classified for non-residential use. Exan
residential properties should include, but are not limited to, office buildings/private busine
hotels, restaurants, government<buildings, institutional buildings (e.g. educational and heal

fact
fune

and non-residential) and-the hazards being insured against should be reported and listed in

5.4.3

Aggr
insul

5.4.4

cIIreTIToT

1
eal potential instances of underinsurance. It also helps to educate the community, incentiy
ate risks and prepare for disasters, and enhance city risk analysis and management processes

2 This indicator reflects the “Economy and sustainable production and cohsumption” iss
37101. It can allow an evaluation of the contribution to the “Resilience” purpose of the city
7101.

Indicator requirements

percentage of total insured value to total value at risk within the city shall be calcy
insured value of all residential and non-residential properties within the city (numerg
e total value of all residential and non-residential ptoperties in the city (denominator
be multiplied by 100 and expressed as the percentage of total insured value to total
n the city.

ential properties shall refer to dwellings (pistructures) classified for residential use.

ies and other special exemapt properties (e.g. non-commercial recreational spaces, place
al homes and cemeteries). Where possible, insurance coverage data for each sector (i.g

Data sources

egate insurance data should be sourced from public and private insurance ent
ance indiiStry associations.

Data interpretation

An aggregate assessment of insurance levels relative to the value at risk from high-tisk hazards helps

rise action to

lie as defined
as defined in

lated as the
tor) divided
. The result
yalue at risk

Examples of
e dwellings,

ples of non-
5s buildings,
th facilities),
5 of worship,
. residential
rables.

ties and/or

It should be noted that not all properties in a city may require insurance for all hazards (e.g. if they are
located outside a flood zone). The affordability of insurance will also be a major influence on the uptake

and 1
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5.5 Employment concentration

5.5.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

A diverse local economy is a key component of city resilience. Some communities can be dependent

on a small number of industries for providing employment and/or local taxation revenue, rendering these
communities vulnerable to chronic stresses associated with economic downturns and structural, industrial and
technological changes.

NOTE 2 T]Lis indicator reflects the “Economy and sustainable production and consumption” issue as‘dgfined
in ISO 37101{ It can allow an evaluation of the contribution to the “Resilience” purpose of the city as defirjed in
[SO 37101.

5.5.2 Indjcator requirements

Employmenf concentration shall be calculated as the number of people in thé city employed ip the
three largest sectors of the local economy (as measured by total employment)(humerator) divid¢d by
the city’s tagtal labour force (denominator). The result shall be multiplied by 100 and expressed as a
percentage.

Labour force shall refer to the sum of the total persons employed.anid unemployed who are legally
eligible to wjork and who are primary residents of the city. This typically includes all working-age adults
between the ages of 15 and 64, but the specific age will vary by ceuntry.

The sectors jused for the calculation of this indicator should,be'defined as per the International Standard
Industrial Classification of All Economic Activities, Rev.4El"or an equivalent classification.

5.5.3 Datp sources

Data on employment concentration should be-obtained through labour force surveys or city employment
assessment$ administered by local, regionaler national authorities/statistical bodies, or the minlfistry
or department of labour and employment:

5.5.4 Datp interpretation

This indicator should be considered in the broader context of the economic wealth and prosperity of
the city.

5.6 Percegntage of-the workforce in informal employment

5.6.1 Genleral

Those implememnting thisdocument should Teportom this indicator imaccordance with the folfowing
requirements.

NOTE1 Informal employment often comes with lower benefits and poorer working conditions, and poverty

and informality are often found to be strongly correlated. Therefore, it is important that cities monitor informal
employment to formulate effective development policies that help people transition from informal to formal
employment[2].

NOTE 2  This indicator reflects the “Economy and sustainable production and consumption” issue as defined

in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in
ISO 37101.
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https://standardsiso.com/api/?name=c8f12a875de97d7bd1d91249594fb113

IS0 37123:2019(E)

5.6.2 Indicator requirements

The percentage of the workforce in informal employment shall be calculated as the number of people
working in informal employment (numerator) divided by the city’s total workforce (denominator).
This result shall be multiplied by 100 and expressed as the percentage of the workforce in informal
employment.

Informal employment shall refer to employment where the employment relationship is, in law or in
practice, not subject to national labour legislation, income taxation, social protection or entitlement
to certain employment benefits (e.g. advance notice of dismissal, severance pay, paid annual or sick
leave). The reasons may be non-declaration of the jobs or the employees casual ]obs or jobs of a limited
rial security
jobs where
.|outworkers

complied with for any other reason. The operational criteria for defining informadl)jobs of employees are
to bg determined in accordance with national circumstances and data availability[10],

Inforimal employment should include own-account workers employed (n) their own infgrmal sector
enterprises, employers employed in their own informal sector enterprises, contributing fanjily workers,
irrespective of whether they work in formal or informal sector €nterprises, members|of informal
producers’ cooperatives, employees holding informal jobs in fornmial Sector enterprises, infgrmal sector
enterprises or as paid domestic workers employed by househglds; and own-account workers engaged
in thg production of goods exclusively for own final use by their household[12],

Worlkforce shall refer to the sum of the total persons employed and unemployed who are legally eligible
to work.

5.6.3 Data sources

Data|on employment should be obtained through labour force surveys or city employment assessments
administered by local, regional or nationalauthorities/statistical bodies, or the ministry or|department
of lalpour and employment.

5.6.4 Data interpretation

Care|is to be used in evaluating this indicator, as a low or high percentage of the workforcg in informal
employment may not neeessarily be indicative of a more resilient city.

5.7 | Average household disposable income

5.7.1 General

Thosge irmplementing this document should report on this indicator in accordance with the following
requjrements.

NOTE Average household disposable income is an important determinant of consumption and an indicator
to measure people’s economic well-being. In addition, average household disposable income is an indicator that
can be used to set a baseline measuring the disposable income residents have to support their local retailers
and engage with community organizations. That said, average household disposable income can also be used to
measure the ability of households to support the local economy during economic downturns, ultimately serving
as an indicator of a city’s economic resiliency.

5.7.2 Indicator requirements

Average household disposable income shall be calculated as the total amount of income available for
spending and saving after subtracting income taxes and pension contributions during the calendar year
by all households within city boundaries (numerator) divided by the total number of households within
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city boundaries (denominator). The result shall be expressed as the average household disposable
income in USD.

Household disposable income shall include the disposable income of all household members who are
15 years of age or older.

To make the conversion from local currency, cities should use the rates posted by the US Federal Reserve

Bank:
-operations.

5.7.3

https:

www.newyorkfed.or
Cities should also make note of the rate and date of conversion.

Data sources

Data should

organization responsible for monitoring income statistics

6 Educa

6.1 Perce
reduction

6.1.1 Genleral

Those implg
requiremen

NOTE1 Te
society. It he
risks by prot

NOTE 2
defined in IS
defined in IS

6.1.2 Ind

The percenf
calculated a
risk reducti
shall be mul
and disastel

Schools shal

Emergency

This indicator reflects the “Education and*capacity building” and “Safety and security” issu

be gathered from the national census or a regional or local ministry, departme

fion

ntage of schools that teach emergency preparedness and disaster risk

menting this document should report on this indicater in accordance with the follo
[S.

aching emergency preparedness and risk reduction*in schools increases the coping capac
ps school administrators, instructors, students-and staff to prepare for emergencies and r
bcting themselves, their property and their assets’ from the effects of a disaster.

D 37101. It can allow an evaluation of-the contribution to the “Resilience” purpose of the c
37101.

cator requirements

age of schools that teach emergency preparedness and disaster risk reduction shg
s the number of scheols within the city that teach emergency preparedness and dis
bn (numerator) diwided by the total number of schools in the city (denominator). The q
tiplied by 100 and‘expressed as a percentage of schools that teach emergency prepareq
risk reduction.

| refer toprimary and secondary educational institutions.

préparedness and disaster risk reduction activities shall refer to training drills

markets/international-market-operations/foreign-exchange

ht or

wing

ty of
bduce

es as
ty as

11 be
hster
esult
ness

and
rsing

awareness [l

ragrammes, for example, but not limited to, evacuation simulations, practicing/rehea

emergency protocols, testing the carrying capacity of potential evacuation routes and evaluating the
response times for emergency services.

6.1.3

Data sources

The data from this indicator should be obtained from educational authorities, individual schools and

educational

10

institutions.
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6.2 Percentage of population trained in emergency preparedness and disaster risk
reduction

6.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Training in emergency preparedness and disaster risk reduction enhances the response capacity of
city populations. Regular and repeated training drills help to assimilate disaster awareness and responsiveness
into the city population and to refresh and update emergency training and disaster protocols.

2 This indicator reflects the “Education and capacity building” and” Safety and securilty" issues as
pd in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” purpose pf the city as
ed in ISO 37101.

NOTH
defin
defin

6.2.71 Indicator requirements

The

calcy
prep
by th
perc

Emej
awai
emel|
resp

6.2.3

bercentage of population trained in emergency preparedness and disaster risk reduc
lated as the total number of people within the city trained by responsible authorities i
hredness and disaster risk reduction activities in the previous~12 months (numer
e city’s total population (denominator). The result shall beémultiplied by 100 and ex
bntage of population trained in emergency preparedness,and disaster risk reduction.

'gency preparedness and disaster risk reduction, activities shall refer to trainin
eness programmes, for example, but not limited to,,evacuation simulations, practicing
gency protocols, testing the carrying capacity.of°\potential evacuation routes and ev
bnse times for emergency services.

Data sources

The ¢lata for this indicator should be sourced from emergency management authorities.

6.3

Percentage of emergency preparedness publications provided in alternat|

languages

6.3.1

Thos
requ

NOTH
to en
impo
non-j

General

e implementing‘this document should report on this indicator in accordance with tl
rements.

1  Multilingual education and training activities in emergency preparedness and risk m
sure that'learning opportunities are available to all individuals, regardless of linguistic dif
rtant to distribute such publications in alternative languages in tourism centres in order to infi
efmanent citizens.

alt

fion shall be
emergency
or) divided
pressed as a

b drills and
/rehearsing
aluating the

ive

e following

tigation help
erences. It is
brm tourists/

NOTE 2

This indicator reflects the” Safety and security” and “Living together, interdependence and mutuality”

issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” and “Social
cohesion” purposes of the city as defined in ISO 37101.

6.3.2 Indicator requirements

The percentage of emergency preparedness publications provided in alternative languages shall be
calculated as the number of emergency preparedness publications provided in alternative languages
within the city (numerator) divided by the total number of emergency preparedness publications
published by the city (denominator). The result shall be multiplied by 100 and expressed as the
percentage of emergency preparedness publications provided in alternative languages.
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Alternative languages shall refer to other languages other than the official language spoken in the city,

including th

ose not having official or legal status with the local government.

Publications shall refer to official printed materials and digital materials produced by the city
government for emergency preparedness.

6.3.3 Data sources

The data for this indicator should be sourced from emergency management authorities.

6.4 Educ

ational disruption

6.4.1 General

Those impld
requiremen

NOTE1 It
for all childrd
help to asses

NOTE 2
allow an eval
ISO 37101.

642 Ind

Educational
or stresses.

Teaching hd
regular hou

Any closure
the same ca
are multiple
day and not

6.4.3 Dat

Data on the

menting this document should report on this indicator in accordance with the follo
[S.

is important that educational institutions minimize disruption and ensure-continuity of edud
n. Monitoring educational disruption as the number of lost teaching days’dir€ to extreme event
the effectiveness of minimizing disruption in educational institutiong[2};

This indicator reflects the “Education and capacity building” issue’as defined in 1SO 37101.

uation of the contribution to the “Resilience” and “Attractiveness’”’purposes of the city as defir

cator requirements

disruption shall be calculated as the number.of teaching hours lost annually due to sH

s of teaching.

of an education facility in the city’shall be counted. Multiple educational facilities clos¢
endar date shall be counted ‘as one in order to avoid double counting. For example, if'{
educational facilities closed for 8 h on the same day, only 8 hours will be counted foy
multiplied by the numbepof facilities affected.

A sources

number of teaching days lost due to shocks or stresses should be sourced from lod

regional school boards'ér'a ministry/department of education.

12

wing

ation
scan

t can
edin

ocks

urs lost shall refer to hours when educational institutions are not operational dyiring

bd on
here
that

al or
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7 Energy

7.1 Number of different electricity sources providing at least 5 % of total energy supply
capacity

7.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOT]H
evaluy

7.1.2

The number of different electricity supply sources providing.atleast 5 % of total energy sup

shall
at led

NOTH
and t

Whe
capa

In ad

supp
supp,

ty in the event of a system failure, resulting in no or reduced power delivery or supply capag
[icity supply system or infrastructure protects cities from generation and capacity disrupf
fuel or energy source disruption, and thus helps cities to mitigate and prepare for disaster
however, noted that other system elements, such as the design and state of repdin of tran
bution systems, will also influence the reliability of electricity supply and are not directly co
htor.

2 This indicator reflects the “Community infrastructures” issue as defined in ISO 37101. It
ation of the contribution to the “Resilience” purpose of the city as defined<in ISO 37101.

Indicator requirements

refer to the number of different, or separate, electricity supply sources to the city ea
st 5 % of total energy supply capacity.

The 5 % threshold is used by international organizations such as the World Bank to eas:¢
b capture the major supply sources.

h the number of different electricity supply sources exceed two, the percentage of elect
City of each supply source should be reported.

dition to providing the number ‘ef different electricity supply sources and supply cap?
y source, the number of different electricity supply sources and the total amount ¢
ied to the city (G]) by these electricity sources should be reported in Table 1.

Table 1

are available to

ity. A diverse
ion resulting
5 and shocks.
smission and
vered by this

can allow an

ply capacity
h providing

b calculations

Ficity supply

icity of each
f electricity

Renewables

Fossil fuels (e.g. coal, nat- solar, hydro, {

ural gas and petroleum)

Mineral fuels (e.g. urani-
um and thorium)

tidal and hiomass)

(e.g. wind,
reothermal,

Num|
tricif

ber of different elec-
y supply sources

Tota

amount of electricity

Supfg

lied'to the city (G])

A different (or separate) electricity supply source shall refer to electricity supplies that are not disrupted
or directly influenced by other sources. This includes electricity supplies that are sourced from fossil
fuels (e.g. coal, natural gas, petroleum), mineral fuels (e.g. uranium, thorium) and renewables (e.g. wind,
solar, hydro, geothermal, tidal, biomass). These sources are converted to electricity at thermal and
hydroelectric power stations, PV power plants, wind farms and wave farms, tidal power stations and
solar power towers.

7.1.3 Data sources

The data for this indicator should be sourced from energy system regulators or management authorities,
individual energy providers, electric utilities and electricity supply or service providers.
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7.1.4 Data interpretation

While multiple, different, electricity sources contribute to city resilience in the event of a system failure,
this is not necessarily indicative of city resilience in all cases.

7.2 Electricity supply capacity as a percentage of peak electricity demand

7.2.1 General

Those implementing this document shall report on this indicator in accordance with the following

requiremen

S

NOTE1 H
in demand a
supply and d
systems are
is important
margin) to ag

NOTE 2
evaluation off

7.2.2 Ind

Electricity §
electricity 9§
electricity d

ving sufficient capacity in electricity supply allows cities to cope with predicted future.gy
hd shorter-term (temporary) demand surges stemming from shocks and stresses. Managin
emand of electricity is thus critical in the continuity of essential utility services, to ensure thaf

that cities monitor peak electricity demand relative to available supply capacity (i.e. the re
sess the vulnerability and robustness of their electrical supply systems.

This indicator reflects the “Community infrastructures” issue as defined inISO 37101. It can all

the contribution to the “Resilience” purpose of the city as defined in [SO 37101.

cator requirements

upply capacity as a percentage of peak electricity~demand shall be calculated a
upply capacity available to the city (numerator) ‘divided by the city’s monthly
emand averaged over the calendar year (denomiinator). The result shall be multiplie

100 and expressed as the electricity supply capacity as a pércentage of peak electricity demand.

Electricity §

upply capacity shall refer to the expected-maximum available supply of electricity to

owth
g the
built

hot overloaded and that they can maintain sufficient redundancy to absorb surges in demand. It

serve

W an

5 the
peak
d by

meet

projected pd
in demand.

ak demands, including reserve supplies\.to meet unexpected losses, interruptions or syrges

Peak electricity demand shall refer to the highest level of electricity needs from consumers acr
specified period. Peak demand fluctuates.with human activity cycles, the time of the day, the seas
the year, wepther extremes and industrial activity.

DSS a
on of

7.2.3 Dath sources

Data should be gathered-ffom electricity distributors, city energy or environment offices| and

international sources suech'as the International Energy Agency (IEA) or the World Bank.

7.3 Percentage of-critical facilities served by off-grid energy services

7.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE Power outages of any duration are especially problematic for critical facilities, such as hospitals, fire
stations, police stations, emergency services call centres, wastewater treatment plants or storage facilities for
critical records. If a power outage occurs in a critical facility, this can further exacerbate the negative impacts
of shocks and stress. For example, hospitals can lose heating or air-conditioning, water pressure, the ability to
sterilize equipment and the use of elevators to transport patients to different floors during a power outage.
Therefore, power reliability is essential to critical facility operations. Off-grid energy services can help critical
facilities avoid power outages and continue their operations even when the primary energy grid of the city is
experiencing planned and unplanned outages, ultimately allowing critical facilities to maintain a high level of
energy independence from the centralised energy grid.
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7.3.2 Indicator requirements

The percentage of critical facilities served by off-grid energy services shall be calcul

ated as the

number of critical facilities in the city served by off-grid energy services (numerator) divided by the

total number of critical facilities in the city (denominator). The result shall be multiplied
expressed as the percentage of critical facilities served by off-grid energy services.

by 100 and

A critical facility shall refer to a facility that provides services and functions essential to a city,
especially during and after a disaster. Categories of critical facilities include, but are not limited to,
emergency response (e.g. fire, rescue and police stations), medical (e.g. hospitals, critical care facilities

and outpatient clinics), emergency shelters (e.g. public school buildings and school b
bein . tifeti o retr bt

facilities necessary to provide electric power), transportation (e.g. roads, bridges, tunnels;x
statipns), telecommunications (e.g. telephone and cellular telephone switching centrés)angd
relay towers), data centres (e.g. facilities and systems providing local and internet,comput
and facilities for the storage of critical information), financial institutions (e.g. dentral and
banKs), major industrial/commercial organizations (e.g. major employers withiout whom thg
would not be able to sustain itself), and other related facilities and services that are ess
eing of the community served by these systems. Where possible,\the types of criti
ed should be indicated. This indicator shall only include those critical facilities locate
administrative boundary.

city’y

Off-grid energy services shall refer to both standalone energysystems and mini-energy g
not connected to the primary centralised energy grid for large<scale generation of energy af
facilities, and usually utilize battery and/or fuel cells as anyenergy source. Standalone ene
shallf refer to energy systems often used to power individual appliances and to users 1
connected to the primary centralised energy grid otitside of the user’s premises. A mini-
shallf refer to a small energy grid system providing energy to users who are not conne
primiary centralised energy grid. Also, off-grid edérgy production includes a wide range of
such|as, but not limited to, wind turbines or plants, photovoltaic (solar) panels, microt
modular internal combustion engines. Examples of off-grid energy services include, but arg
to, mlini-energy grids providing power:to,communities (e.g. the Brooklyn Microgrid), criti
and [nstitutional buildings, and solat photovoltaic power generation utilizing solar pane
energy to residential households, critical facilities and institutional buildings.

Citie
calcu
oper
of cr
in isl
oper

5 should account for critical facilities that have the capability to operate in “island 1
lation of this indicator. Island mode shall refer to the capability of a critical facility to
hting on the local energy grid to operating in isolation from the local energy grid. Thg
tical facilities thatare solely served by off-grid energy services and have the capabilit
and mode should-be reported, and cities should note if critical facilities that have the

hte in islandaede data are included.

7.3.3 Datasources

us facilities
and related
ail lines and
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b capability
commercial
community
bntial to the
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ids that are
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rgy systems
hat are not
energy grid
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echnologies
urbines and
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switch from

proportion
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capability to

Data|should be gathered from emergency management authorities and other authorities res

ponsible for

i+ S N
criti¢artachities:
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8 Environment and climate change

8.1 Magn

8.1.1 Gen

itude of urban heat island effects (atmospheric)

eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Heat islands
“canyons,” di
use in buildi
can convey s
or extremely]|
cooling (heat
time of day,

NOTE2 Ci
can influence
designation 4

season of the year, geographic location, urban form and function, and prevailing-weather condif

ky governments have direct control or influence over many planning atid policy instrument

are caused by retention of heat in city construction materlals reductlon of wind speeds i
inished evaporative cooling over impervious surfaces, and release of combustive heat fron
ngs, industry and vehicles. In cities with a hot climate, or with a hot season, the heat’istand
erious health implications for human morbidity and mortality during prolonged heatwave e
hot days or nights. The heat island effect also increases (decreases) energy demand for bu
ing) in hot (cold) cities or seasons. The measured magnitude of the heat island effect fluctuateq

or reduce urban heat island effects. These include urban planning palicies, building codes an
nd maintenance of green spaces.

NOTE3 T

i
environmentI‘

and improve

8.1.2 Ind

The urban ki
recorded siy

Urban area
buildings, p

Non-urban
buildings an

Cities should describe the two ‘locations of the temperature sensors (or climate stations) usg

measure thg
to convey th
activities re|
on the reco
World Mete
urban areas

s indicator reflects the “Biodiversity and Ecosystem Services” and “Living and wol
issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Presery
ent of the environment” and “Well-being” purposes of the\¢ity as defined in ISO 37101.

cator11u1uiren1ents

eat island effect shall be calculated as the.difference between mean daily air tempera
nultaneously in one urban area and one@on-urban area, averaged over a 12-month pe}

shall refer to a central part of thescity in the order of several hectares, with clog
hved roads, heavy traffic flow anid high population density.

irea shall refer to a peripheral part of the city in the order of several hectares, wit}
d roads, abundant naturalland cover and low population density.

heat island magnitude (e.g. park, airport, city centre, agricultural area). This is nece;j
e local representativeness of the measured values, the physical, demographic and hy
presentative(éf the area surrounding the two instruments (or stations) and their infly
rded temperatures. References to “urban climate zones” (UCZ) are helpful in this re
brologicaMOrganization (WMO) guidelines for temperature observations in urban and
should-be followed[12],

At city scale urban areas are warmer, on average than their rural surroundmgs This applles to the
city surface 3 e

bffect
vents
lding
with
ions.

5 that
d the

rking
ation

ures
riod.

e-set

1 few

ed to
sary
man
ence
bard.
non-

If available,

cities should note the location of sensors or add a map to indicate the locations

8.1.3 Data sources

Data for this indicator should be sourced from government agencies or research institutions that
operate and maintain meteorological observatories, climate stations or environmental monitoring
sites in cities and their surrounding rural areas.

8.1.4 Data interpretation

Care should be taken when interpreting data relating to the urban heat island effect, as the magnitude
is sensitive to measurement height, measurement location, measurement interval, instrument type
and instrument placement. Location is especially important because the heat island effect at city scale
comprises many smaller local and micro-scale climates (e.g. hot and cool spots associated with small
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parks, water bodies, heat-emitting factories) throughout the city that may not be represen
broader climate.

tative of the

8.2 Percentage of natural areas within the city that have undergone ecological

evaluation for their protective services

8.2.1 General

Those implementing this document should report on this indicator in accordance with the following

requirements.

NOTH
from
ecolo|
prote
and
valug
provi

1
hazards such as floods, heatwaves and tropical storms. Protective services are direct benefit
ical assets to prevent or reduce the negative impacts of hazards on cities and their €itizens
ctive services include the reduction of peak storm water runoff by natural ground cdver in rive
he attenuation of storm surges by coastal mangroves. To help a city identify and lenhance t
of its ecological assets, the city’s natural areas can be formally evaluated forthe protective
de.

NOTH
allow

purp

2 This indicator reflects the “Biodiversity and Ecosystem Services™isstie as defined in ISO

pses of the city as defined in ISO 37101.

8.2.2 Indicator requirements

The
protd
that

percentage of natural areas within the city that have undergone ecological evaluat
pctive services shall be calculated as the total aréaof publicly owned natural areas wi
have undergone ecological evaluation for theinjprotective services (numerator) divided
of all publicly owned natural areas in the/city (denominator). The result shall be n
hind expressed as the percentage of natural areas within the city that have undergor
lation for their protective services.

area
100
evali

al areas shall refer to geographic spaces or zones whose distinguishing charactg

govefnments, regulatory authorities and other stakeholders. Also outside this document
ecolqgieal ‘evaluations by private landowners using their own resources. Although priv

Ecological assets such as forests, mangroves and floodplains give protection to humalll settlements

5 provided by

Examples of
r catchments
he protective
services they

37101. It can

an evaluation of the contribution to the “Preservation and improvement of environment” andl “Resilience”

on for their
thin the city
by the total
ultiplied by
e ecological

ristics have
natural (i.e.

the negative
sessment or
lefined area.

dertaken to
cal services
h other city
s scope are
hitely owned
b evaluate.

ecolagical assets provide the same protective service as public land, they may be difficult t

8.2.3 Data sources

Ecological evaluations should be sourced from city environmental departments, external environment

agencies or a combination of these and similar agencies.
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8.3 Territory undergoing ecosystem restoration as a percentage of total city area

8.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Ecosystem restoration is an effective way to strengthen ecological resilience and to mitigate the

impacts of natural hazards. It has multiple benefits such as improved storm water management, water pollution
control and reduced flooding and soil erosion.

NOTE 2

environment{

and improve]

8.3.2 Ind

The territor]

as the territory undergoing ecosystem restoration within the city boundary  in square kilom

(numerator)
multiplied b

Ecosystem
elements (i
destroyed.

Vegetation

valley syst
ecosystem 1
recreationa

8.3.3 Dat

Data on ecos
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8.3.4 Dat

Many ecosy
unnatural (|
natural (e.g
often referr

Thtis

issues as def1ned in ISO 37101. It can allow an evaluatlon of the Contrlbutlon to the Preserv
ent of the environment” and “Resilience” purposes of the city as defined in [SO 37101.

cator requirements

y undergoing ecosystem restoration as a percentage of total city area’shall be calcu

divided by the total city area in square kilometres (denominator). The result shg
y 100 and expressed as a percentage.

restoration shall refer to the process of recovering natural and semi-natural landg
e. related to soil, water bodies and vegetation) that have been degraded, damage

plements for restoration vary in spatial scale ffom individual rows of trees to e
bms; water elements vary from single ponds to entire watercourses. Exampld
estoration work include reconditioning of emxbankments or brownfields to parks or
uses.

A sources

ystem restoration should be sourced from the city’s capital and public works budget.
ide city parks and environmental departments.

h interpretation

stems around the€“world have undergone significant degradation and change du
e.g. changes in~the environment due to human population growth and migration)
changes in<he’environment due to natural disasters) impacts. Ecosystem restorati
d to as theract of returning an ecosystem back to its original state after degradatio

occurred, ai
city should
the sustaind

indicator ma

\d is important for conserving the environment and sustainable development. That s
aketefforts to restore its ecosystems in order to conserve its environment and to ej
ble development of the c1ty for current and future generat1ons and a high value for

vorking

ation

lated
btres
11 be

cape
d or

ntire
bs of
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ther

le to
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on is
0 has
hid, a
sure
this

However, there may be instances in which a large proportion of city land area does not require
ecosystem restoration for a given year, perhaps because of significant ecosystem restoration efforts that
have already been made in previous years and/or a large proportion of city land area does not require
ecosystem restoration. Therefore, a low value for this indicator may not necessarily indicate that a
city is not making an effort to restore its ecosystems, and the indicator value should be contextualized
alongside a number of factors including, but not limited to, a city’s location, natural environment, and
historical efforts and policies made with regard to ecosystem restoration.
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8.4 Annual frequency of extreme rainfall events

8.4.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE Extreme rainfall events can cause flooding of low-lying areas (including residences, infrastructure
and roads); overwhelm water sanitation systems; and damage urban lands dedicated to agriculture and forests
within the city. Monitoring extreme rainfall events enables cities to anticipate probable changes in extreme
weather, and to make sound investment and budgetary decisions regarding infrastructure and service-provision
L S La nh P e - el . - Lall . 1 L 1 b 1 - 5
reSP(ITSTOTITCITS, I IITS HIOIIICOT g Ul tIIEST TX I CIIT Talllidil CVeIIts Cdll lead (U Dettel PIatiIing, pr paratlon for
and response to these events.

8.4.2 Indicator requirements

Annyal frequency of extreme rainfall events shall be calculated as the nwmber of extreme rainfall
evenfs in a given year.

Extreme rainfall events shall refer to precipitation events in which 50thm or more of rajn has fallen
with|n the city over a 24-h period.

Wheh relevant and available, more precise data at a subdivisionlevel should be reported.

8.4.3 Data sources

Data|on extreme rainfall events should be sourced frenilocal or regional meteorological organizations
or ddpartments monitoring the environment and climate change.

8.5 | Annual frequency of extreme heat.events

8.5.1 General

Those implementing this document-.should report on this indicator in accordance with the following
requjrements.

NOTH During extreme,_heatwaves, mortality and morbidity increase among the genera] population,

espegially among vulnerable.groups. This monitoring of these extreme heat events can lead to befter planning,
preparation for and response to these events.

8.5.2 Indicatorrequirements

Annyal frequency of extreme heat events shall be calculated as the number of extreme healt events in a
given year

Extreéme heat events shall refer to an extended period of time (at least 72 hours) with uhusually hot
weather conditions that put human health and well-being at risk. Country-specific air temperature
thresholds for defining extreme heat events vary. For example, in Canada an extreme heat event may
be defined as 72 hours or more with air temperatures above 30 °C/86 °F (or a specific community-
based threshold), while in the USA it may be defined as temperatures above 32 °C/90 °F (or a specific
community-based threshold).

Those reporting on this indicator shall use their country-specific method and temperature threshold.

Cities should consider the location of the air temperature measurements to convey the local
representativeness of the reported values (e.g. airport, city centre).

When relevant and available, more precise data at a subdivision level should be reported.
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8.5.3 Data sources

Data on extreme heat events should be sourced from local or regional meteorological organizations or

department

s monitoring the environment and climate change.

8.6 Annual frequency of extreme cold events

8.6.1 General

Those implementing this document should report on this indicator in accordance with the following

requirements
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NOTE

S.

Floods are the most common natural disaster and the leading cause of natural disaster fatalities

worldwide. With the increasing frequency of climatic extremes, the occurrence and severity of urban flood events
is intensifying. Cities can use annual flood frequency data to improve flood warning systems and to monitor and
forecast flood disasters and water resources. This monitoring of these flood events can lead to better planning,
preparation for and response to these events.

8.7.2 Indicator requirements

The annual frequency of flood events shall be calculated as the number of flood events in the city in a
given year.
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A flood event shall refer to an overflow of water onto normally dry land, and may include the inundation
of a normally dry area caused by a significant rise in the water level of a stream, lake, reservoir or
coastal region. A flood event may also include pooling of water at or near the point of rainfall. Flooding
is a longer-term event than flash flooding, lasting at least 72 hours[13l.

8.7.3 Data sources

Data on flood events should be sourced from local or regional meteorological organizations or
departments monitoring the environment and climate change.

8.8 Dnrrnnfngn of rify land area covered hy tree canopy

8.8.1 General

Thoge implementing this document should report on this indicator in accordafice’ with the following
requjrements.

NOTHE 1 A city’s tree canopy coverage can have numerous benefits, inclding reduction of| daytime air
tempgratures in hot seasons, improving air quality and strengthening soéial ties among neighpours. These
factofs can strengthen resilience while also helping to attract businesses afid residents[14],

NOTE 2  This indicator reflects the “Biodiversity and Ecosystem services” issue as defined in ISO[37101. It can

allow an evaluation of the contribution to the “Preservation and imprevement of environment”, “W¢ll-being” and
“Resilience” purposes of the city as defined in ISO 37101.

8.8.1 Indicator requirements

The percentage of city area covered by tree canopy shall be calculated as the city land area covered
by tijee canopy (numerator) divided by the city’s total land area (denominator). The regult shall be
multjplied by 100 and expressed as the percentage of city land area covered by tree canopy.

Tree|canopy shall refer to the layered biomass of tree leaves, branches and stems that dbscures the
undegrlying ground surface when viewed from above.

8.8.3 Data sources

Data|on tree canopy coverageshould be sourced from local or regional conservation organjzations or a
ministry/department of’environment, land use or urban planning. In addition, data should be sourced
using geographic infafmation system (GIS) tools and methods.

8.9 | Percentage of city surface area covered with high-albedo materials contriputing to
the mitigatien of urban heat islands

8.9.1 ~.General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Urban heat islands (defined in 8.1) affect the health and well-being of their occupants, especially
sensitive people such as children or the elderly. Urban heat islands influence the local climate of the city,
aggravate atmospheric pollution or have consequences on energy consumption.

To mitigate urban heat islands, and thus limit the health and economic consequences of urban heat islands, cities
could provide the use of highly reflective materials/high-albedo materials (e.g. white or light-coloured walls,
roofs and roads) on urban surfaces such as rooftops, streets, sidewalks, schoolyards and the exposed surfaces of
parking lots.

Albedo describes the proportion of incident radiation reflected by a system. A perfect reflector would have an
albedo of 1, whereas a perfect absorber would have an albedo of 0.
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High-albedo materials have a positive impact on the localized ambient temperature and can reduce cooling
energy consumption.

They can allow city dwellers to limit the impact of high temperatures, searing heat or extreme heat events on
their health and well-being.

NOTE 2

The use of high-albedo materials completes the other ways to reduce heat islands, such as planting of

trees, green areas, green infrastructure/green roofs, as considered in ISO 37120, as well as shading devices and
permeable pavements.

NOTE 3

This indicator reflects the “Health and care in the community

» o«
’

Living and working environment”,

“Smart community infrastructures” and “Economy and sustainable production and consumption” issues as

defined in IS@-37t0tTtTamattow amrevatuationrof the comntribution to the“Resittence amd-“Wetl-beimg“purposes
of the city as{defined in ISO 37101.

8.9.2 Indjcator requirements

The percentiage of city surface area covered with high-albedo materials contributing to the mitightion
of urban hept islands shall be calculated as the total surface area of a city (such as rooftops, streets,
sidewalks, dchoolyards and the exposed surfaces of parking lots), excluding greén spaces, built{with
cool pavemgnts, clear colour permeable/draining materials with a high albedo-(humerator) divid¢d by
the total sufface area of the city excluding green spaces (denominator). The‘result shall be multiplied
by 100 and| expressed as the percentage of city surface area coveréd with high-albedo matgrials
contributing to the mitigation of urban heat islands.

NOTE Gieen roofs are covered in ISO 37120:2018, 21.1.

8.9.3 Datpa sources

Information|should be obtained from building owners aiid managers.

9 Financ¢e

9.1 Annual expenditure on upgrades and maintenance of city service assets as a
percentage of total city budget

9.1.1 General

Those implementing this ddeument should report on this indicator in accordance with the following
requirements.

NOTE1 Upgrading@and maintenance of city services helps to ensure a more resilient city. If the ass¢ts to
provide thes¢ servicessare not maintained and/or upgraded, the level of service over time is likely to decline and
to be more vjulnerable to disruption during shocks and stresses. Proactively maintaining and upgrading|basic
services ensyres.public safety and provides adequacy for the future.

NOTE 2

This indicator reflects the “Governance, empowerment and engagement” and “Community

infrastructures” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience”
and “Responsible resource use” purposes of the city as defined in ISO 37101.

9.1.2 Indicator requirements

Annual expenditure on maintenance and upgrades of city service assets as a percentage of total
city budget shall be calculated as the annual total of all funds spent on maintenance and upgrades
of assets for the provision of city services (numerator) divided by the total annual budget of the city
(denominator). The result shall be multiplied by 100 and expressed as the annual expenditure on
maintenance and upgrades of city service assets as a percentage of total city budget.
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Where possible, expenditure data by service type (e.g. water, waste, transport) should be included as
percentage values and included separately as a table.

City services will vary in each city, but usually include, though are notlimited to, sanitation, water supply,
waste collection, public transport, electricity and gas supply, street lighting and road maintenance.

9.1.3

Data sources

Information on expenditures should be sourced from capital and maintenance budget documents which
are approved annually.
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mation-on’ expenditures should be sourced from capital and maintenance budget docuiments which
are approved annually.

9.3 Annual expenditure allocated to ecosystem restoration in the city’s territory as a
percentage of total city budget

9.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Ecosystem restoration is an effective way to strengthen ecological resilience and to miti

gate hazards.

It has multiple benefits such as improved storm water management, water pollution control and reduced flooding
and soil erosion.
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NOTE 2  This indicator reflects the “Biodiversity and ecosystem services” and “Living and working
environment” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Preservation
and improvement of environment” and “Responsible resource use” purposes of the city as defined in ISO 37101.

9.3.2 Indicator requirements

Annual expenditure on ecosystem restoration as a percentage of total city budget shall be calculated
as the total of all funds spent annually on ecosystem restoration assets for the specific purpose
of enhancing the protective and other ecosystem services that enhance the resilience of the city
(numerator) divided by the total city budget (denominator). The result shall be multiplied by 100 and
expressed as the expenditure on ecosystem restoration as a percentage of total city capital budget.

Ecosystem
elements (i
destroyed.

restoration shall refer to the process of recovering natural and semi-natural lands
e. related to soil, water bodies and vegetation) that have been degraded, damage

cape
d or

9.3.3 Dath sources

Data on eco
elements of
city budget
without am{

bystem restoration should be sourced from the city’s capital and public works budget. $ome
expenditure can also be sourced from the city’s parks and conservation budgets. The|total
used in this calculation should be sourced from the city’s audited financial statements
endment or variation.

9.3.4 Datp interpretation

This indicatpr measures specific city expenditure to support a@@d enhance the ecosystem services.
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bilience and to mitigaté the impacts of many hazards. These infrastructures have multiple be
ved storm water mamnagement, water pollution control, and reduced flooding and soil erosion

"issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Presery
ent of envirfonment” and “Responsible resource use” purposes of the city as defined in ISO 37

catorrequirements

hefits

rking
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101.

Annual expenditure on green and biue INfTastructure as a percentage of total budgetshait be caiculated
as the total of all funds spent on creating, maintaining or enhancing green and blue infrastructure
assets for the specific purpose of providing infrastructure-related services for the city (numerator)
divided by the total city budget (denominator). The result shall be multiplied by 100 and expressed as
the expenditure on green and blue infrastructure as a percentage of total city budget.

Green and blue infrastructure shall refer to all natural and semi-natural landscape elements that can be
broadly defined as a strategically planned network of high-quality natural and semi-natural areas with
other environmental features, which is designed and managed to deliver a wide range of infrastructure
and ecosystem services and protect biodiversity[12]. Green elements are related to vegetation and vary
in spatial scale from individual rows of trees to entire valley systems, and may include, but are not
limited to, the following actions: greening streets, squares and roadsides; greening roofs and facades;
developing urban agriculture; creating urban green corridors; replacing impermeable surfaces;
implementing natural water filtration; daylighting urban rivers; and restoring embankments. Blue
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elements are related to water and vary from single ponds to entire watercourses, and may include, but
are not limited to, river corridors, wetlands and other waterways(16l,

9.4.3 Data sources

Data on green and blue infrastructure should be sourced from the city’s capital and public works
budget. Some elements of expenditure can also be included in the city’s budget for parks and legally
protected areas. The total city budget used in this calculation should be sourced directly from the city’s

audited financial statements without amendment or variation.
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Annual expenditure on emergency management planning as apercentage
budget

General

e implementing this document should report on this indicator in accordance with tl
rements.

1 Budgeting for emergency management planning helps cities to create a detailed plan of
ty can adequately respond to shocks and stresses.

2 This indicator reflects the “Governance, empowerment and engagement” and “Safety
5 as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” and
rce use” purposes of the city as defined in [SO.87101.

Indicator requirements
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'mining potential emergency situations and consequences of those situations (i.e. ]
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cebudgets for police, fire or ambulance services.

9.5.3

Data sources

Information on expenditures should be sourced from budget documents which are approved annually
or from the relevant city service departments.
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9.6 Annual expenditure on social and community services as a percentage of total
city budget

9.6.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

cohesion, which is widely recognized as being fundamental to resilience.
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cator requirements

enditure on social and community services as a percentage of total city budget shd
s the total annual expenditure on social and community services.by the city (numer
he total annual budget of the city (denominator). The result shall\be’ multiplied by 10
5 the expenditure on social and community services as a percentage of total city budgg

ommunity services shall be defined as services directly ptovided or supported by th¢
1 of promoting or supporting individual and community résilience and well-being. This

eness, libraries, emergency shelters, homeless shelters, drop-in centres, community cer
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outreach, and support and assistance for disadvantaged and vulnerable groups.
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h interpretation
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Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

A disaster reserve fund is managed by the city government specifically to meet the unanticipated

expenses of emergency response, recovery and reconstruction from a disaster event. The disaster reserve fund
elevates a city’s preparedness for disasters. The additional benefit of disaster reserve funds held by the city
allows for the dispersal of funds to support rapid resumption of services.

NOTE 2

This indicator reflects the “Safety and security” and “Governance, empowerment and engagement”

issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” and “Responsible

resource use’

26

" purposes of the city as defined in ISO 37101.
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9.7.2 Indicator requirements

The total allocation of disaster reserve funds as a percentage of total city budget shall be calculated as
the total allocation of disaster reserve funds (numerator) divided by the total city budget (denominator).
The result shall be multiplied by 100 and expressed as the total allocation of disaster reserve funds as a
percentage of total city budget.

Disaster reserve fund shall refer to budgets managed by the city government and allocated specifically
for meeting the unanticipated expenses of emergency response, recovery and reconstruction from a
disaster event.

9.7. Data sources

Information on disaster reserve funds should be sourced through the city budget.

9.7.4 Data interpretation

Different jurisdictions will have different models for covering the costs of dealing with disasters, which
will peed to be taken into account when interpreting this indicator.

10 Governance
10.1 Frequency with which disaster-management plans are updated

10.1{1 General

Those implementing this document should report*on this indicator in accordance with the following
requjrements.

NOTE 1  Cities need to regularly test andiLupdate the long-term adequacy of disaster-management plans
to reflect relevant hazards and risks facing’/the community (based on current data or modelledl hazard and
demdgraphic projections), and to effectively mitigate those risks. Disaster-management plans will change with
urbanization and land use, shifting weather and climate patterns, and improved knowledge and technology.

NOTH 2  Thisindicator reflectsithe “Governance, empowerment and engagement” issue as defined|in ISO 37101.
It canj allow an evaluation of the.contribution to the “Resilience” purpose of the city as defined in ISP 37101.

10.1j2 Indicator requirements

The frequency with”which disaster-management plans are updated shall be calculated jas the total
number of cityswide disaster-management plan updates that occurred in the previqus 5 years
(numerator) divided by five (denominator).

Disagter ' management shall refer to the long-term organization, planning and application pf measures
to prtepare for, respond to and recover from disaster events. Disaster-management plans should be
integrated with wider regional or national responses and should stipulate which agency assumes
leadership in different emergency scenarios, the response roles of different agencies, and the human
and non-human resources available. Key components of a disaster-management plan are command
and control; evacuations (e.g. hospitals, jails); communication systems; critical asset management (e.g.
likely “failure chains”); integration of private-sector utilities covering, for example, energy, water/
sanitation, trash collection and communications; medical response; law and order response; fire and
rescue response; public information; and triage policies.

10.1.3 Data sources

The data for this indicator should be available from the relevant emergency management authority(ies)
with responsibility for emergency planning.
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10.2 Percentage of essential city services covered by a documented continuity plan

10.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

Continuity plans can enhance a city’s preparedness for, and recovery from, shocks. The benefits of

a continuity plan include continued delivery of essential services, reduced disruption to city operations, and
timely and rapid recovery from disruptions due to shocks. Cities therefore need to be proactive in developing and
adopting continuity plans, based on relevant risks and the issues likely to arise.

NOTE 2
It can allow
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Ti‘is indicator reflects the “Governance, empowerment and engagement” issue as defined in ISO’3
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The presence of a business continuity plan does notin itself ensure that identified continuity measures
have been implemented or guarantee that business continuity will be ensured in the case of a stress

or shock.
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10.3 Percentage of city electronic data with secure and remote back-up storage

10.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Safe and efficient back-up, access, recovery and storage of data are critical to the functioning of city
governments and their disaster mitigation and recovery strategies. Important data held by governments can be
backed up at secure, offsite data centres to protect against disruptions and/or damage to primary storage.

» o«

o«

NOTH rHstrrdteatorreftectsthe—Govertratree o
“Community infrastructure” issues as defined in ISO 37101.
“Resilience” purpose of the city as defined in ISO 37101.

ety-anrd-gecurity” and
the contiibution to the

It can allow an evaluation of

10.3{2 Indicator requirements

The percentage of city electronic data with secure and remote back-up stérage shall be cplculated as
the volume of city electronic data with secure and remote back-up storage) (numerator) diyided by the
total|volume of electronic city data (denominator). The result shall beuniiltiplied by 100 and expressed
as the percentage of city data with secure and remote back up storage.

Backrup remote storage shall refer to the storage of data (held on servers, workstations anf laptops) at
a secure secondary (e.g. offsite) location.

Plan$ and mechanisms for the safe, long-term storage of city'data should reflect the city's vullnerabilities
to hgzards and should be updated and tested regularly.

10.3|3 Data sources

Datalfor this indicator should be sourced frefo the city’s IT department.
10.4{ Percentage of public meetings dedicated to resilience in the city

10.4{1 General

Thoge implementing this document should report on this indicator in accordance with the following
requjrements.

NOTE1  Public meetings in cities help to promote and enable inclusive and collaborative approaches to
resilience planning,enthancing citizen engagement and citizen-driven strategies in creating a more [resilient city.

NOTE 2  Thisindicator reflects the “Governance, empowerment and engagement” and “Education and capacity
buildjng” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilignce” purpose
of thq cityzas defined in ISO 37101.

10.4.2 Indicator requirements

The percentage of public meetings dedicated to resilience in the city shall be calculated as the number
of public meetings dedicated to resilience in the city (numerator) divided by the total number of
public meetings in the city (denominator). The result shall be multiplied by 100 and expressed as the
percentage of public meetings dedicated to resilience in the city.

Public meetings shall refer to meetings held by the city and open to all residents and stakeholders.
Public meetings are meetings held to increase awareness of an issue or proposal, which may include, but
are not limited to, meetings held by the urban planning department of the city regarding a development
proposal for a new apartment building or public transport route. Public meetings dedicated to
resilience in the city could cover a wide range of topics such as, but not limited to, the development of
infrastructure to mitigate the impacts of potential shocks and stress, the development of environmental
policies to mitigate the impacts of climate change and the funding of social programmes that increase
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social cohesion in the city. Therefore, cities should report the purpose of each public meeting in the
numerator of the indicator calculation.

Cities should also report on who is facilitating the meeting and the minimum outreach and participation
requirements for public meetings. In addition, cities should report the number of attendees at each
meeting and the mode of attendance (e.g. online or in person), if possible.

10.4.3 Data sources

Data on public meetings should be sourced from a city’s public meeting registry.

10.5 Numl
percentag

10.5.1 Gen

Those impld
requiremen

NOTE 1
With regard
levels of govd
collaborative]

NOTE 2
It can allow

10.5.2 Ind

The number
intergovern
involving th|
intergovern
the number
intergovern

Intergovernmental agreements are a common and useful instrument serving a variety of purg

T;I:qis indicator reflects the “Governance, empowerment andengagement” issue as defined in ISO 3

per of intergovernmental agreements dedicated to planning for shocks as
e of total intergovernmental agreements

eral
menting this document should report on this indicator in accordancé*with the follo

[S.

b to resilience, intergovernmental agreements help to foster relationships across and bet
rnment (e.g. city, state/province and national governments) and\promote and entrench long
planning for managing shocks.

evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101

cator requirements

of intergovernmental agreements dedicated to planning for shocks as a percentage of

e city that are dedicated to planning for shocks (numerator) divided by the total numl
mental agreements (denominatér). The result shall be multiplied by 100 and express
of intergovernmental agreements dedicated to planning for shocks as a percentage of
nental agreements.

An intergov
least one ot

NOTE

10.5.3 Dath sources

There are numergus-transnational city networks, some of which have a general remit, while o
work on indiyidual aspects)sirch as coping with the impacts of climate change. In the last few years, mor
more city nefworks have'been addressing the issue of city resilience, including preparedness for external sH
In some instgnces, these existing city networks can be a source of intergovernmental agreements.

er level of government (e.g. state/provincial and national levels of government).

wing

oses.
ween
term

7101.

total

mental agreements shall be calculated-as the number of intergovernmental agreenpents

er of
bd as
total

ernmental agreement. shall refer to an agreement that is entered into by the city with at

thers
e and
ocks.

Data on intergovernmental agreements should be sourced from city departments and ministries
responsible for intergovernmental relations. If the city is member of a city network with relevance to
the city’s sustainability and resilience this network can be counted as a data source.
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10.6 Percentage of essential service providers that have a documented business
continuity plan

10.6.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Business continuity plans can enhance a city’s preparedness for stresses and shocks, and enable rapid
recovery. It is important to note that many private-sector entities provide essential or important goods and
services relied upon by citizens. Cities therefore need to be proactive in encouraging private-sector entities to

unde

NOTH
It can

10.6

The
be ¢
conti
The
that

Esse
vital

Ftake business continulty plans, based on a shared view o1 the risks likely to arise.

2 Thisindicator reflects the “Governance, empowerment and engagement” issue as defined|
allow an evaluation of the contribution to the “Resilience” purpose of the city as definedin IS

2 Indicator requirements

bercentage of essential service providers that have a documented. business continuit
hlculated as the total number of essential service providers that/have a document]
nuity plan (numerator) divided by the total number of essential'service providers (dg
Fesult shall be multiplied by 100 and expressed as the percentage of essential servi
have a documented business continuity plan.

htial service providers shall refer to entities outside of'\government that provide serv
to the functioning of the city. This includes private‘sector providers of infrastructy

including electricity, gas, water, sanitation and wastewater treatment, and waste mar

shou

A bu
faced
effec
shall
impl
ensu

NOTH

|d also include major food distributors and previders of retail banking services.

by a company or organization, and that'helps to protect its assets and personnel from
ts of a stress or shock, thereby ensuring operational continuity. Business continu
involve identification of potential risks, determining how those risks will affect
ementing safeguards and procedures to mitigate those risks, and regularly review|

ISO 22301 is the (internationally recognized benchmark for business continuity.

requirements to plan, establish, implement, operate, monitor, review, maintain and continual

docu
to an

10.6

Infor

mented management’system to protect against, reduce the likelihood of occurrence of, prepar
1 recover from distuptive incidents when they arise.

3 Data sources

ity.

re their relevance and accuraey. Business continuity plans should be regularly updatedl.

inISO 37101.
D 37101.

y plan shall
ed business
nominator).
re providers

ces that are
re services,
agement. It

siness continuity plan shall refer to a doeumented strategy that identifies the threats and risks

the negative
ty planning
operations,
ing risks to

It specifies
y improve a
b for, respond

matiofi;on business continuity planning should be obtained from essential service providers for
the cj

10.6.

4 Data interpretation

The presence of a business continuity plan does notin itself ensure that identified continuity measures
have been implemented or guarantee that business continuity will be ensured in the case of a stress
or shock.
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11 Health

11.1 Percentage of hospitals equipped with back-up electricity supply

11.1.1 Gen

eral

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1
need to care
injuries. Hea
reliable back

NOTE 2

issues as def
city as define

11.1.2 Ind

The percen

number of hospitals equipped with back-up electricity supply (numeratorf) divided by the total nu

of hospitals
percentage

Back up el¢
storage) prd
power to ru

11.1.3 Dat

Data on the

sourced from health authorities.

11.2 Percd

11.2.1 Gen

Those impld
requiremen

This indicator reflects the “Health and care in the community” and “Community dnfrastrud

thcare facilities rely on electricity to maintain their essential functions and therefore reg
up electricity supply to maintain these functions in the case of power outages.

ned in ISO 37101. It can allow an evaluation of the contribution to the “Resilience] purpose
d in ISO 37101.

cator requirements

fage of hospitals equipped with back-up electricity supply Shall be calculated aj

in the city (denominator). The result shall be multiplied’by 100 and expressed a
bf healthcare facilities equipped with back-up electricity supply.

ctricity supply will include electrical energy sources (including generators and ba
tected from likely hazards and with sufficient efiergy or fuel supplies to provide suffi
h the essential functions of the hospital for a 72-h period.

A sources

number of hospitals equipped with eémergency energy supplies and generators shou

ntage of population with basic health insurance

eral

menting this detument should report on this indicator in accordance with the follo
[S.

NOTE1 T

to appropriatle medical’care when sick, injured or disabled. Health insurance can reduce the financial burde
persons and [theit family face when requiring essential medical services. Health insurance also plays a r
enabling communities to be less vulnerable to shocks and stresses.

e provisjen of basic health insurance supports people in maintaining good health and allows 3

During shocks and stresses, hospitals play a critical role in providing emergency care. These facilities

and
ire a

ture”
bf the

the
mber
5 the

ktery

cient

Id be

wing

ccess
h that
ble in

NOTE 2

This indicator reflects the “Health and care in the community” issue as defined in ISO 37101. It can

allow an evaluation of the contribution to the “Resilience” and “Social cohesion” purposes of the city as defined in

[SO 37101.

11.2.2 Indicator requirements

The percentage of population with basic health insurance shall be calculated as the total number of
residents within the city with basic health insurance coverage (numerator) divided by the city’s total
population (denominator). The result shall be multiplied by 100 and expressed as a percentage of
population with basic health insurance.
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Basic health insurance shall refer to a form of risk protection from incurred medical expenses, either
through free or low-cost access to medical services or through payments of benefits as a result of
sickness or injury to recover costs. Health insurance may be publicly or privately provided.

11.2.3 Data sources

Data on residents with unified health histories should be sourced through local, regional or provincial
healthcare providers or insurers.

11.3 Percentage of population that is fully immunized

11.3{1 General

Those implementing this document should report on this indicator in accordance with the following
requjrements.

NOTE1 Immunization is one of the most cost-effective public health interventions to date| averting an
estinfated 2 million to 3 million deaths every year. Inmunization programmesyhave been very [successful in
protecting people against specific infections, hence why it is important peopléreceive all basic vacdinations.

NOTHE 2  This indicator reflects the “Health and care in the community)issue as defined in ISO[37101. It can
allow an evaluation of the contribution to the “Resilience” purpose of th€ city as defined in ISO 371(1.

11.3|{2 Indicator requirements

The percentage of population that is fully immunized shall be calculated as the number of r¢sidents that
have|been fully immunized in the city (numerator) divided by the total city population (dgnominator).
The [result shall be multiplied by 100 and expressed as the percentage of population that is fully
immpinized.

According to the World Health Organization, a person who is fully immunized shall refer{to a person
who [has received all basic vaccinations before reaching one year of age. More specifically} a person is
fullylimmunized with all basic vaccifnations if the person has received Bacillus Calmette-GQuerin (BCG)
vaccine against tuberculosis at birth; three doses each of polio and pentavalent [diphthgria-tetanus-
pertyissis-hepatitis B (Hep), Haemophilus influenza type B (Hib)] vaccines at 6 weeks, 10 weeks and
14 weeks old; and a vaccination-against measles at 9 months old[1Zl,

11.3|3 Data sources

Data|on people who.are fully immunizated should be sourced from a relevant local or regional ministry,
department or erganization that is responsible for providing immunization health services

11.4 Number of infectious disease outbreaks per year

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Aninfectious disease outbreak is a major potential shock for a city. The ability of a city to prepare for,
recover from and adapt to an infectious disease outbreak is indicative of resilience.

NOTE 2  This indicator reflects the “Health and care in the community” issue as defined in ISO 37101. It can
allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.

11.4.2 Indicator requirements

The number of infectious disease outbreaks per year shall be calculated as the count of infectious
disease outbreaks in a given year in the city.
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An infectious disease shall refer to a disease caused by pathogenic microorganisms such as bacteria,
viruses, parasites or fungi; the diseases can be spread, directly or indirectly, from one person to another.

As defined by the World Health Organization, an outbreak shall refer to an occurrence of cases of
disease in excess of what would normally be expected in a defined community, geographical area or
season. An outbreak may occur in a restricted geographical area or may extend over several countries.
It may last for a few days or weeks, or for several yearsl18],

11.4.3 Data sources

Data on the number of infectious diseases should be sourced from relevant local or regional ministries,
departmentf or organizations responsible for disease surveillance and epidemiology.

11.4.4 Dath interpretation

Public healf] bn of

Ctice.

h surveillance ensures an ongoing, systematic collection, analysis and interpretati
health-relatpd data essential to the planning, implementation and evaluation of public health pra
Surveillancg is undertaken to inform disease prevention and control measures, especially in the cdse of
disease outhreaks. Furthermore, public health surveillance, such as the tracking-of disease outbrpaks,
is an essentjal communication point in forecasting and responding to disease*outbreaks and incidlents
of regional, hational and international significance.

12 Housing

12.1 Capagity of designated emergency shelters per-100 000 population

12.1.1 Genleral

Those implg
requiremen

menting this document should reportion this indicator in accordance with the follo
[s.

wing

s and
ence.

NOTE1 Emergency shelters are places of rest-reprieve and recuperation for people displaced by shock
stresses. Thely are essential to a city’s capacity for disaster preparedness and response, and therefore resili

» o«
)

" and
bf the

NOTE 2  This indicator reflects the {Health and care in the community”, “Living and working together
“Living together, interdependence apd niutuality” issues as defined in ISO 37101. It can allow an evaluation
contribution o the “Resilience” purpese of the city as defined in ISO 37101.

12.1.2 Indjcator requiréments

Capacity of
capacity of §
total popula

designated' emergency shelters per 100 000 population shall be calculated as the
11 designated emergency shelters in the city (numerator) divided by 1/100 000 of the
tion (dénominator). The result shall be expressed as the capacity of designated emerg

total
City’s
ency

shelters per|109 000 population.

Capacity shall refer to the maximum, predetermined number of people who can be accommodated in an
emergency shelter.

Emergency shelter shall refer to an existing structure that has been officially designated to be used
for temporary housing for people whose previous housing is unsafe or unavailable during or after
a disaster, or who are fleeing the effects of a disaster. Emergency shelters should be able to resist a
disaster by virtue of their construction and/or location.

12.1.3 Data sources

Information on designated emergency shelters should be sourced from emergency management
authorities.
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12.2 Percentage of buildings structurally vulnerable to high-risk hazards

12.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1  The vulnerability of a city’s building stock to severe damage or collapse during a disaster is vital to
overall resilience. Assessment and review of building vulnerability can help cities to identify structures in need
of repair, retrofit or rebuilding so as to meet current codes and standards that are relevant to the current hazard-
risk profile. This is especially true in cities prone to earthquakes, hurricanes, cyclones, floods, tsunamis and
landstides:

NOTHE 2  This indicator reflects the “Living and working environment” issues as defined im\ISO [37101. It can
allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in [SO37101.

12.2|2 Indicator requirements

The percentage of buildings structurally vulnerable to high-risk hazards §hall be calculated as the total
number of buildings in the city that are vulnerable to high-risk hazards (numerator) diyided by the
totallnumber of buildings in the city (denominator). The result shall be multiplied by 100 and expressed
as the percentage of buildings structurally vulnerable to high-risk hazards.

Buildings shall refer to all residential and non-residential ‘structures that are designed for human
occupancy (i.e. with roofs and walls) and that stand inxpermanent or semi-permanent locations.
This|includes public and private buildings used for residential, commercial, industrial, ihstitutional,
recreational or other purposes. Buildings that are structurally vulnerable to high-risk hazqrds (such as
eartlquakes, cyclones and floods) are at high risk of suffering collapse or significant damage due to the
effects of hazards that can cause death or injury tethe building’s occupants.

12.2|3 Data sources

Data|for this indicator should be obtained from city departments or local authorities responsible for
ensufing compliance with building codes, standards and safety regulations.

12.3 Percentage of residential buildings not in conformity with building codes|and
standards

12.3{1 General

Those implementing this document should report on this indicator in accordance with the following
requjrements,

NOTHE 1 « NWational and/or local building codes stipulate safety and performance standards for the design and
consfraction of residential buildings. These codes and standards can be legally and actively enfor¢ed to ensure
that Juildiuso withstand—the hlsh riskhazards—thata L\Juuuuu;t_y fa\,co, atrd—thet Cb_y reduee—+isk of bulldlng

damage or collapse during a disaster.

NOTE 2  This indicator reflects the “Living and working environment” issues as defined in ISO 37101. It can
allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.

12.3.2 Indicator requirements

The percentage of residential buildings not in conformity with building codes and standards shall
be calculated as the total number of residential buildings in the city not in conformity with building
codes and standards (numerator) divided by the total number of residential buildings in the city
(denominator). The result shall be multiplied by 100 and expressed as the percentage of residential
buildings not in conformity with building codes and standards.
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This indicator relates to all building codes and standards, including (and especially) those that regulate
the structural integrity of residential buildings and their resistance to severe damage or collapse
during a disaster (e.g. earthquakes, floods, cyclones, landslides).

Residential buildings shall refer to all structures designed for long-term human occupancy (i.e. with
roofs and walls) and that stand in permanent or semi-permanent locations.

Building codes shall refer to the ordinances, regulations and associated standards intended to regulate
aspects of design, construction, material use, alteration and occupancy of built structures.

12.3.3 Data sources

Data for thi
enforcing b
buildings.

12.4 Percd

12.4.1 Gen

Those impld
requiremen

NOTE1 Pg
communities
disasters. Le

NOTE 2
“Innovation,
can allow an

12.4.2 Ind

Percentage
as the total
(numerator)
(denominat
infrastructy

Quantity of
linear infrag

Quantities (3

in Table 2 and cannot be summed.

This indicator reflects the “Governance, empowerment and engagement
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ntage of damaged infrastructure that was “built back better” dfter a disast|
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menting this document should report on this indicator in accerdance with the follo
[S.

st-disaster learning is an essential process in the recenstruction of stronger and enh
The process of “building back better” helps cities to mitigate existing risks and prepare for f
sons learned from real disaster events can be integratéd into a city’s risk-management framej
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Community infrastruc
creativity and research” and “Living and workifig environment” issues as defined in ISO 371
pvaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.

cator requirements

bf damaged infrastructure that was “built back better” after a disaster shall be calcu
nfrastructure within the citythat was “built back better” after a disaster or extreme ¢
divided by the total quahtity of infrastructures damaged at the last event within thg
r). The result shall be\multiplied by 100 and expressed as the percentage of dam
re that was “built back better” after a disaster.

infrastructures.shall refer to square metres for point infrastructures or kilometrg
tructures.
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Table 2
Areaorlength build | . Total area or length of Percentage
infrastructure damaged
back better %
at the last event 0

(area in m?2)

Point infrastructure

Linear infrastructure
(length in km)

This indicator can only be assessed in instances where a disaster or extreme event has impacted the
city resulting in damage to buildings and structures.
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Infrastructure shall refer to point and linear assets (physical, built) that provide essential functions at
single, identifiable sites or positions within the city, or along conduits, corridors, routes or lines within
the city, and that stand in permanent or semi-permanent locations.

Point infrastructures shall include major buildings used for education (e.g. schools, universities,
colleges) and healthcare (e.g. hospitals, health clinics), as well as stations, facilities, plants, installations
or other point-source works used for solid waste disposal and treatment, water and wastewater
treatment, and power generation, transmission and distribution.

Linear infrastructure shall include major pipelines used for delivery of water and gas or removal of
wastewater; transmission lines for delivery of electricity; and major transportation routes and

corridersfermoverentof }quylc atret suudo overtand-and-watet (C.s. hishvvq_yo, 1uadvvq_/S, railways,
causeways, bridges).
In the context of this indicator, “built back better” shall refer to the recovery, rehabilitation and

recol e. Examples

of “b

nstruction of cities’ physical infrastructure after disaster events to increase itspesilieng
hilt back better” are:

introducing disaster risk-reduction measures (including building codes\and regulations]) to increase

the resilience of physical assets being reconstructed, such as earthquake-resistant;

uilding designs or raised-floor elevation in flood-prone areas;

introducing and enforcing appropriate land-use planningregulations, which curtail redonstruction

high-risk areas;
feconstructing improved hazard-control infrastrugture, such as flood embankments;

for example
Hvances;

feplacing damaged assets with context-sensitive, technologically updated alternatives,
Ilodernizing damaged telecommunications gguipment to keep up with technological a
S

ing recovery as an opportunity to right size infrastructure to better meet community needs, for

¢xample reconstructing hospitals with-an adequate number of beds[12l.

12.4{3 Data sources

Datal for this indicator should be sourced from the planning and engineering departments of the
city plong with other public_and private entities involved in the planning and constru¢tion of city
infrastructure.

12.4{4 Data interpretation

Point

and

issus

infrastrucfutres and linear infrastructures data have to be considered and interprete
arefully.as the impact of infrastructure damage on city services and infrastructure red
s may»be different depending of the type of infrastructure. Certain types of infrast

¢

d separately
onstruction
ructure can

morg easily be “build back better” than others.

12.5 Annual number of residential properties flooded as a percentage of total
residential properties in the city

12.5.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 With the increasing frequency of severe weather events, it is essential that homeowners take steps
to protect their homes from flooding. Cities also play a critical role in mitigating residential flooding, for
example, through planning controls and construction and maintenance of storm water infrastructure. Sources of
flooding can include, but are not limited to, rainfall, storm surge, overflowing river banks, surface water run-off,
groundwater rise and sewage back-up.
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NOTE 2
defined in ISO 37101. It can allow an evaluation of the contribution to the “Attractiveness
“Well-Being” purposes of the city as defined in [SO 37101.

This indicator reflects the “Safety and security” and “Living and working environment” issues as
”, “Resilience” and

’

12.5.2 Indicator requirements

The annual number of residential properties flooded as a percentage of total residential properties in
the city shall be calculated as the annual number of residential properties that have flooded in the city
(numerator) divided by the total number of residential properties in the city (denominator). The result
shall be multiplied by 100 and expressed as the annual number of residential properties flooded as a

percentage of total residential properties in the city.

Residential

residential properties should include, but are not limited to, single-family dwellings, mobile(dwel
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This indicator reflects the “Safety and’security” issue as defined in ISO 37101. It can allow an evaly

properties shall refer to dwellings (or structures) classified for residential use. Examp

ed dwellings, row houses, condominiums and apartment buildings.

A sources

h

e number of residential properties flooded should be sourced-from local or reg
lepartments responsible for public safety, water and/or environment services.

ntage of residential properties located in high-risk-zones

eral

menting this document should report on this jndicator in accordance with the follo
[S.

operties located in high-risk zones are especially vulnerable to damage or destruction d
ts. Controlling the type and location of property development is a key strategy for cities to
sks from natural hazards.

ution to the “Resilience” and “Attractiveness” purposes of the city as defined in ISO 37101.

cator requirements

age of residential properties located in high-risk zones shall be calculated as the nu
h]l properties loecated in high-risk zones within the city (numerator) divided by the
esidential properties in the city (denominator). The result shall be multiplied by 10(
5 the percentage of residential properties located in high-risk zones.

residential
semi-detac

\E{ed dwellings, row houses, condominiums and apartment buildings.

properties’shall refer to dwellings (or structures) classified for residential use. Examp
ropetties should include, but are not limited to, single-family dwellings, mobile dwel

es of
ings,

ional

wing
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avoid
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total
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es of
ings,

High-risk zones shall refer to those areas of the city that are particularly vulnerable to natural hazards,
such as flood plains, hillsides prone to mudslides and low-lying coastal areas. Hazard maps created by the
city should be used to identify such areas and indicate the probability of occurrence of a relevant hazard.

12.6.3 Data sources

Mapping/delineation of hazards within the city is often a key responsibility of city governments.
Information on hazard maps and the location of risk zones should be obtained from several departments
and stakeholders, including GIS departments, emergency planners and research institutions.
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13 Population and social conditions

13.1

13.1.

Vulnerable population as a percentage of city population

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

emer

Vulnerable members of a community are often the people most at risk from shocks and

stresses. For
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gency planning purposes_ ensuring the safety of vilnerable people often requires a dispr
quantity of time and resources of emergency services during shocks. Knowing the magnity
rable population can help a city prepare for shocks and stresses.

2 This indicator reflects the “Living together, interdependence and mutuality- -Issue :
7101. It can allow an evaluation of the contribution to the “Resilience” and “Social.cohesion” py
s defined in ISO 37101.

2 Indicator requirements

rulnerable population as a percentage of total city population shall'be calculated as the ]
Inerable people within the city (numerator) divided by thel¢ity’s total population (de
result shall be multiplied by 100 and expressed as the gulnerable population as a p
city population.

erable people shall refer to individuals who have fimited capacity to anticipate, cope
ecover from the effects of a disaster, and can inelude the following segments of the po

1
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ill or undernourished people;

people located in slums and/informal housing;

ersons with physical or mental impairments;

regnant women,;

he homeless;

efugees and internally/displaced people;
ransient or nomadic communities.

r population'segments in the city (i.e. children and the elderly) that may be vulnerabl
o locatiof or context-specific factors may also be considered in the interpretation of cit
brability. They are not reported here as they have already been considered in ISO 3712

de of a city’s

s defined in
rposes of the
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nominator).
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NOTH

T+ "Children and ederly people are always counted in ISO 37120:2018, 13.4.3.

NOTE 2

propose a voluntary reporting for persons who consider themselves as vulnerable.

13.1.

3 Data sources

Due to privacy issues, this reporting will be based on voluntary information. For example, a city can

Population and demographic data should be obtained from census and household survey data. However,
measuring some categories of vulnerable persons may require additional or alternative data collection
methods such as additional specific surveys (e.g. for homeless people).

13.1

.4 Data interpretation

A person can have physical impairments and be pregnant or can be ill and homeless and thus be
vulnerable for several reasons that may be counted separately.
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It can be difficult to detect this overlap, so the vulnerable population can be statistically over-
represented in comparison to the population as a whole.

13.2 Percentage of population enrolled in social assistance programmes

13.2.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 P

oviding social and financial assistance to disadvantaged and low-income persons helps e

nsure

access to ess(
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NOTE 1
community,

This indicator reflects the “Health and care in the community” and “Living together, intérdepen

Knowing the proportion of a city’s population that is exposed to hazards can help to educat

bntial needs and maintenance of basic living standards. Social assistance can also help to redu
of recipient populations to shocks and stresses.

y” issues as defined in ISO 37101. It can allow an evaluation of the contribution t6 the “Resili
hesion” purposes of the city as defined in ISO 37101.

cator requirements

age of population enrolled in social assistance programmes-shall be calculated a
eople within the city enrolled in social assistance programmes (numerator) divided b
tion of the city (denominator). The result shall be multiplied by 100 and expressed a
bf population enrolled in social assistance programmes:

fance shall refer to government-funded financial;aid that provides support to fan
ent. For some recipients, the need for assistancelis temporary, while for others it is long {

cial assistance is also known as welfare, income assistance or social security.

A sources

ss to social assistance programnies should be sourced from the government agencies
rnment) responsible for previding these programmes.

ntage of population at high risk from natural hazards
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menting thissdocument should report on this indicator in accordance with the follo
[S.
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This indicator reflects the “Health and care in the community”, “Living together, interdependence and

mutuality” and “Living and working environment” issues as defined in ISO 37101. It can allow an evaluation of the
contribution to the “Resilience”, “Well-being” and “Attractiveness” purposes of the city as defined in ISO 37101.

13.3.2 Indicator requirements

The percentage of population at high risk from natural hazards shall be calculated as the number of
people in the city at high-risk of exposure to natural hazards (numerator) divided by the total city
population (denominator). The result shall be multiplied by 100 and expressed as the percentage of
population at high risk from natural hazards.

Delineating high-risk exposure requires detailed local risk assessment and up-to-date hazard and
vulnerability maps. Assessments and maps should be publicly available and inclusive of entire urban
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areas. Up-to-date information is particularly important for hazards such as floods, because changes in
urban development can affect the area of a community at risk.

Where possible, the percentage data for each relevant hazard type should be included and listed in a table.

13.3.3 Data sources

Mapping/delineation of hazards, vulnerabilities, risks and exposures in the city is often a key
responsibility of city governments. Information on these maps should be obtained from several
departments and stakeholders, including GIS departments, emergency planners and research
institutions.
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Percentage of neighbourhoods with regular and open neighbourhood ass
tings

1 General

e implementing this document should report on this indicator in_accordance with tl
rements.

1
ng social capital and local interpersonal ties.

» o«
’

2 Thisindicator reflects the “Health and care in the community”, “Living together, interdej
ality” and “Safety and security” issues as defined in 1ISO 37101. It can allow an evaluation of thq
“Resilience”, “Well-being” and “Attractiveness” purposes of the city as defined in ISO 37101.

2 Indicator requirements

percentage of neighbourhoods with regutar and open neighbourhood association meet
lated as the number of neighbourhoods in the city with regular and open neighbourhoog
ings (numerator) divided by the tdtal number of neighbourhoods in the city (denom
t shall be multiplied by 100 and expressed as the percentage of neighbourhoods with r
bourhood association meetings.

hbourhood shall refer toran administratively defined geographic area within the city

lar and open neighbourhood association meetings shall refer to neighbourhood
ings that occur at\least annually and there are no exclusions in regard to who is ah
heetings. A neighbourhood association shall refer to an association representing the r
fic neighbourhood.

3 Datasources

on-the number of neighbourhoods with association meetings should be sourced from

pciation

e following

Neighbourhood groups increase sense of place and mobilization levels at the very locall scale, while

bendence and
contribution

ngs shall be
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inator). The
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neighbourhood associations.

13.5 Annual percentage of the city population directly affected by natural hazards

13.5.

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 The number of people directly affected (i.e. evacuated, relocated, injured or sickened) by natural
hazards is a measure of a city’s vulnerability. In some cases, it is a more relevant measure of disaster impact than
the number of deaths.
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NOTE 2  This indicator reflects the “Safety and security” issue as defined in ISO 37101. It can allow an
evaluation of the contribution to the “Well-being” and “Resilience” purposes of the city as defined in ISO 37101.

13.5.2 Indicator requirements

The annual percentage of the city population directly affected by natural hazards shall be calculated
as the annual number of people evacuated, relocated, injured or sickened due to natural hazards
(numerator) divided by the total city population (denominator). The result shall be multiplied by 100
and expressed as the annual percentage of the city population directly affected by natural hazards.

Where possible, the data for each relevant hazard type should be included and listed as a table.

NOTE A]I1 indicator that measures annual disaster-related deaths is included in ISO 37120.

13.5.3 Dath sources

The data fgr this indicator should be sourced from emergency management authorities and ¢ther
agencies engaged in emergency response.

14 Recreation

For recreatipn indicators, please refer to ISO 37120.

15 Safety
15.1 Percentage of city population covered by multi-hazard early warning system

15.1.1 Genleral

Those implementing this document should report on this indicator in accordance with the following
requirementgs.

NOTE1 This indicator refers to the specific warning of an imminent threat. Early warnings of that threjt are
essential to reduce human and economic(o$ses from disasters. Warning systems prevent loss of life and mitigate
the economi¢ and material impacts ofidjsasters. It is the responsibility of city governments to ensure that its
citizens are ¢ffectively covered by §ome form of early warning system, enabling better preparedness for| (and
response to) fhocks.

NOTE 2  This indicator reflects the “Safety and security” issue as defined in ISO 37101. It can allgw an
evaluation offthe contribution to the “Resilience” purpose of the city as defined in ISO 37101.

15.1.2 Indjcator Fequirements

The percentpge)of city population covered by multi-hazard early warning systems shall be calculated as
the total numberof peopie within the city covered by muiti-hazard earty warning Systems (numerator)
divided by the city’s total population (denominator). The result shall be multiplied by 100 and expressed
as a percentage of population covered by multi-hazard early warning systems.

Early warning systems shall refer to an integrated and coordinated arrangement of hazard monitoring,
forecasting and prediction, disaster risk assessment, and communication and preparedness activities
that enable cities and residents to take action to reduce risks in advance of hazardous events.

Multi-hazard early warning systems cover a range of hazards and impacts, and are ideally designed to be
used in multi-hazard contexts where hazardous events may occur as a singular event, simultaneously,
in succession or cumulatively over time, leading to a number of interrelated and cascading effects
within a city. Warnings should be delivered over the maximum possible notice period via multiple
media, including, but not limited to, phone, TV, radio, web and sirens.
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Warnings should be reliable and specific to hazard type and should allow ample time for preparation
and response (as far as technology permits).

NOTE

The technology of disaster warnings is rapidly evolving, both in the long-term assessment of risk (e.g.

seasonal weather forecast) and the notification period and update frequency for a specific event (e.g. landslide
risk, tornado warnings, movement of flood crest). However, meaningful earthquake warning systems do not
currently exist for practical purposes.

15.1.

3 Data sources

The data for this indicator should be sourced from emergency management authorities.

15.2

15.2
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Percentage of emergency responders who have received disaster respeoriis

1 General

e implementing this document should report on this indicator in accerdance with tl
rements.

1  Emergency responders are among the first people to arrive at the'scene of an emergenc
ter event. Response training is therefore a critical element of disasterpreparedness.

2 This indicator reflects the “Safety and security” and “Education and capacity build
ed in ISO 37101. It can allow an evaluation of the contributién to the “Resilience” purpose
ed in ISO 37101.

2 Indicator requirements

entage of emergency responders who have réceived disaster response training shall b
e total number of emergency responders Who have received disaster response trainin
erator) divided by the total number of'emergency responders in the city (denominator
be multiplied by 100 and expressedas a percentage of emergency responders who h
ter response training.

'gency responders shall refer.to police officers, firefighters, paramedics and rescue

among the first people to arrive)at the scene of an emergency related to a disaster, and ar

deal
after

Disa

15.2

with an array of medical)security and safety issues that can arise immediately befoq
a disaster.

bter training should cover worst-case scenarios.

3 Data sources

The ¢lata ferthis indicator should be sourced from emergency management authorities.

e training

e following

y related to a

ng” issue as
bf the city as

e calculated
g in the city
). The result
hve received

s. They are
e trained to
e, during or

15.3 entage oflocal hazard wa that are
received in a timely fashion by the city
15.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Early warning mechanisms or arrangements between hazard monitoring agencies (e.g. weather
offices) and local emergency responders are an essential component of disaster preparation. Warnings and
forecasts from national offices can be disseminated in an accurate and timely fashion to emergency planning
authorities, via well-understood information systems and management plans that correspond to the estimated
return period (i.e. likelihood and severity) of a disaster event.
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NOTE 2  This indicator reflects the “Safety and security” issue as defined in ISO 37101. It can allow an
evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.

15.3.2 Indicator requirements

The percentage of local hazard warnings issued by national agencies annually that are received in a
timely fashion by the city shall be calculated as the number of local hazard warnings issued annually
by national agencies that are received in a timely fashion by the city (numerator) divided by the annual
total number of local hazard warnings issued by national agencies to the city (denominator). The result
shall be multiplied by 100 and expressed as the percentage of local hazard warnings issued by national
agencies that are received in a timely fashion by the city.

Hazard warhing or forecast shall refer to a specific call, notice, projection, alert or alarm of a potgntial
disaster evgnt. Warnings should be delivered over the maximum possible notice period yja)multiple
media, including phone, TV, radio and the Web.

Timely fashjon shall refer to hazard warnings or forecasts received by city emergeney responders|with
sufficient tifne to activate information systems and implement emergency plans (e.gevacuation routes)
to warn citizens. This allows time for responders to ask questions and obtain further information gbout
the warning or forecast from representatives of the issuing authority.

Emergency [responders shall refer to police officers, firefighters, paramedics and rescuers. The} are
among the first people to arrive at the scene of an emergency related(toa disaster, and are trainpd to
deal with an array of medical, security and safety issues that can.arise immediately before, during or
after a disagter.

NOTE Tlhe technology of disaster warnings is rapidly evolving;béth in the long-term assessment of risk (e.g.
seasonal wedther forecast) and the notification period and update frequency for a specific event (e.g. landislide

risk, tornadq warnings, movement of flood crest). However meaningful earthquake warning systems do not
currently exift for practical purposes.

15.3.3 Data sources

The data for| this indicator should be sourced.from emergency management authorities.

15.4 Number of hospital beds in(the city destroyed or damaged by natural hazards pér
100 000 poppulation
15.4.1 Genleral

Those implgmenting this‘document should report on this indicator in accordance with the following
requirementgs.

NOTE1 Dgmagérer destruction to critical infrastructure assets such as hospitals have major negative
consequences for cities and can seriously hamper disaster recovery efforts.

NOTE 2  This indicator reflects the”Health and care in the community” issue as defined in ISO 37101. It can
allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.

15.4.2 Indicator requirements

The number of hospital beds in the city destroyed or damaged by natural hazards per 100 000
population shall be calculated as the total number of hospital beds destroyed or damaged by natural
hazards within the city (numerator) divided by 1/100 000 of the city’s population (denominator). The
result shall be expressed as the number of hospital beds in the city destroyed or damaged by natural
hazards per 100 000 population.

This indicator is only applicable in the instance when a disaster or extreme event has occurred in the
last 12 months.
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The data for this indicator should be sourced from emergency management authorities as well as health
and educational authorities.

16 Solid waste

16.1 Number of active and temporary waste management sites available for debris and
rubble per square kilometre

16.1
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The
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1 General

e implementing this document should report on this indicator in accordance‘with tl
rements.

1 Debris removal and processing can be critical to helping a city recover from a disaster.
pose of debris that is blocking rescue and emergency response activities«Safe and well-ma3
gement sites are key to debris removal if they are established in suitablelecations, follow n{
and meet capacity requirements.

2 This indicator reflects the “Community infrastructure” issue as defined in 1SO 37101. It
ation of the contribution to the “Resilience” and “Preservationf@nd improvement of environm
city as defined in ISO 37101.

2 Indicator requirements

number of active and temporary waste management sites available for debris and
re kilometre shall be calculated as the number of active and temporary waste manag
sible to the city where debris and rubble tan be disposed of (numerator) divided by tl
of the city in square kilometres (denpominhator). The result shall then be expressed as
five and temporary waste management sites available for debris and rubble per squary

A w4
disp
incin|
Thes|
wast
man

ste management site shall refer'to a site used for the accumulation of waste with th¢
sing or treatment of such waste. A waste management site may include vacuum pyrd
erators, compost plants, transfer stations, storage facilities, recycling plants and di
e facilities are seen as'waste management sites because they allow for “continuoug
e on their premises.before the treatment, disposal, removal or handling thereof. An §
hgement site shall\in€lude any site that is currently in use, is fully functioning and is {

he following

[t is essential
naged waste
tional safety

can allow an
ent” purpose

rubble per
rement sites
he total land
the number
b kilometre.

e purpose of
lysis plants,
sposal sites.
" storage of
ictive waste
iccessible to

the dity. A temporary-waste management site is a site that can be built temporarily to manage for a

limit|

Debr
dryw
as dg

ed period ofd€ime debris and rubble in a safe manner for health and the environment.

is and rubble should include building and construction materials (e.g. wall coveri
rall, plumbing fixtures, roofing shingles and other roof coverings) and other loose solig
sks)chairs, sheet metals, PVC pipes and paper.

hgs, plaster,
waste such

16.1.

3 Data sources

Data on active and temporary waste management sites for debris and rubble should be sourced from

local

or regional solid waste management departments, ministries or organizations.

17 Sport and culture

Fors
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port and culture indicators, please refer to ISO 37120.
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18 Telecommunication

18.1 Percentage of emergency responders in the city equipped with specialized

communic

ation technologies able to operate reliably during a disaster event

18.1.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 M

L 1 2

11
Tt

congested dt
handsets can|
after a disast
can avoid su
designed for
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NOTE 2
in ISO 37101
ISO 37101.

18.1.2 Ind

The percen
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emergency
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in the city
emergency
operate reli

Emergency
among the
deal with a
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PMR shall re
such as poli

across large
NOTE PN

Satellite telg
orbiting satg

This indicator reflects the “Safety and security” and “Community infrastructure” issues as de

fLirst people to arrive at the scene of an emergency related to a disaster and are train

vavy

ring a disaster event. Having a privileged-access subscriber identity module (SIM) install
help emergency responders to avoid such problems and safely connect to their networksdurin
er event. Satellite telephones, which connect to orbiting satellites rather than terrestriallcell to
Ch problems when terrestrial cellular services are unavailable. Professional mode’ radio (PM
specific use by organizations such as police forces and fire brigades to allow,point-to-multj
on across large areas.
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It can allow an evaluation of the contribution to the “Resilience” purpese of the city as defir

cator requirements

tage of emergency responders in the city equipped with specialized communic
5 able to operate reliably during a disaster event,shall be calculated as the numb
responders within the city having access to PMR, satellite telephony or privileged-a
(denominator). The result shall be multiplied by 100 and expressed as a percenta

hbly during a disaster event.

responders shall refer to police officers, firefighters, paramedics and rescuers. The

array of medical, securitysand safety issues that can arise immediately before, duri
ter.

fer to field radio communication systems that are designed for specific use by organiza
ce forces and fire'‘brigades. These radio systems allow point-to-multipoint communic
areas.

/IR is also kiipwn as private mobile radio and land mobile radio.

bphony~shall refer to the technology associated with mobile phones that are connect
pllitesrather than terrestrial cell sites.

verly
ed in
g and
wers,
[R) is
point

fined
ed in

htion
er of
Ccess

munications networks (numerator) divided bythe total number of emergency responders

be of

responders in the city equipped with~specialized communication technologies abjle to

7 are
ed to
ng or

kions
htion

bd to

Privileged-dctessTobite commmmurication stratt Tefer tothe excirange of informmation across mobile
telephone networks that have prioritized access for persons such as members of emergency services
and emergency response teams.

18.1.3 Data sources

The data for this indicator should be sourced from emergency management authorities.
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19 Transportation

19.1

19.1.

Number of evacuation routes available per 100 000 population

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

ensu

Accessible, well-documented and publicised evacuation routes and exit strategies are
e mass mavement of peaple safely and quickly away from a disaster Evacuation routes are

necessary to
therefore an

impo

NOTH
contry

19.1

[tant response measure to help cities deal with the immediate effects of a disaster.

2 This indicator reflects the “Mobility” issue as defined in ISO 37101. It can allowan’eva
ibution to the “Resilience” purpose of the city as defined in ISO 37101.

2 Indicator requirements

uation of the

The humber of evacuation routes available per 100 000 population shall be calculated |as the total
numbper of evacuation routes (numerator) divided by 1/100 000 “of the city’s totall population
(denpminator). The result shall be expressed as the number of evactiation routes available jper 100 000
population.

Evacpation routes shall refer to highways, roadways, watérways and railways and that gre officially
designated for urgent removal and temporary relocation afpeople and their assets away frc;lin imminent
or ongoing danger associated with a disaster. A single,evacuation route may not be suitable for all
emeljgencies.

19.1{3 Data sources

The dlata for this indicator should be sourged from emergency management authorities.

20 Urban/local agriculture and food security

20.1 Percentage of city population that can be served by city food reserves for 72 hours
in an emergency

20.1{1 General

Those implementing this document should report on this indicator in accordance with the following
requjrements.

NOTH 1.\ Mechanisms can be put in place to ensure continuity of essential food supplies during gn emergency
or dug to’shocks, when city supply chains are disrupted or stopped. The first three days after a disdster or shock

event - and before external help might be available - are critical to the recovery effort. This indicator focuses on
availability and supply for building resilience under emergency situations.

NOTE 2

This indicator reflects the “Health and care in the community” and “Governance, empowerment and

engagement” issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience”
purpose of the city as defined in ISO 37101

20.1.

2 Indicator requirements

The percentage of city population that can be served by city food reserves for 72 hours in an emergency
shall be calculated as the number of people within the city that can be served by city food reserves for
72 hours (numerator) divided by the total city population (denominator). The result shall be multiplied
by 100 and expressed as the percentage of population that could be served by intra-city food reserves
for 72 hours.
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City food reserves shall refer to essential food supplies from city emergency stores, arrangements with
local supermarkets and other contingency plans that secure food stocks for households.

NOTE

Cities can refer to the “Sphere Project” and its Humanitarian Charter and Minimum Standards in

Disaster Response. The project was launched in 1997 by a group of humanitarian NGOs, who established minimum
standards to be attained in disaster assistance in each of five key sectors: water supply and sanitation, nutrition,
food aid, shelter and health services[22l,

20.1.3 Data sources

The data for this indicator should be sourced from the emergency management department in the city.

20.2 Perce

20.2.1 General

Those implg
requiremen

NOTE1 Py

ntage of the city’s population living within one kilometre of a grocery stor

menting this document should report on this indicator in accordance;with the follo
[S.

oximity to good quality and affordable food is a challenge for many cityresidents. Nearby gr

stores can p
general pros

NOTE2 I
relative to t

to grocery sfiores can travel to obtain food more efficiently. In addition, establishing grocery stores in
proximity to fesidents decentralizes food supply, providing more grdeery shopping options for residents ac

city and ulti

NOTE 3
ISO 37101. It
ISO 37101.

20.2.2 Ind

The percent
as the numb
by the city’s
percentage

A grocery store shall referfod retail shop that primarily sells food.

20.2.3 Dat

Data on the
surveys and

This indicator reflects the “Health and care in_the community” and “Mobility” issues as defin

Fovide access to good quality and affordable food, which improves-the health, productivit
erity of city residents, as well as the overall resilience of a city.

addition, residents living in close proximity to grocery stores tend to have greater food sed
se residents living further away from grocery stores, as_these residents living in close prox

ately ensuring the ease of access to food options for residents in a city.

can allow an evaluation of the contributien to the “Resilience” purpose of the city as defin

cator requirements

nge of the city’s populatiopdiving within one kilometre of a grocery store shall be calcu
er of people in the city thatlive within one kilometre of a grocery store (numerator) diy
total population (depeminator). The result shall be multiplied by 100 and expressed 3
bf the city’s populatien’living more than one kilometre from a grocery store.

A sources

number of people living within one kilometre of a grocery store should be sourced
by-the use of GIS mapping tools.
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21 Urban planning

211

21.1.

Percentage of city area covered by publicly available hazard maps

1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE 1

com
Publi
seeki

NOTH
It can

211

The
of th
total
as th

Thes|

211

Infor
GIS d

21.2

umty potentlally at risk. Urban plans are 1nformed w1th and lnfluenced by, up-to- date risk
ly available information is important for community awareness and can also be impertan{
ng to improve the accuracy of risk pricing.

2 Thisindicator reflects the “Governance, empowerment and engagement” issuelas defined|
allow an evaluation of the contribution to the “Resilience” purpose of the city &5 defined in IS

2 Indicator requirements

percentage of city area covered by publicly available hazard miaps shall be calculated
b city covered by publicly available hazard maps in square-kilometres (numerator) di
city area in square kilometres (denominator). The result'shall be multiplied by 100 an
e percentage of total city area covered by publicly available hazard maps.

e maps should be publicly available and cover the whole city.

3 Data sources

mation on hazard maps should be soureed from several departments and stakeholde
epartments, emergency planners and research institutions.

Pervious land areas and public space and pavement built with porous, dr{

A hazard map isa key tool for a c1ty to plan for re5111ence Up-to- date hazard maps are particularly

he area of the
information.
for insurers

inISO 37101.
D 37101.

as the area
yided by the
d expressed

rs, including

ining

materials as a percentage of ¢ity land area

21.2|11 General

Those implementing this’document should report on this indicator in accordance with the following
requjrements.

NOTE 1  Pervidus‘(or permeable) land areas perform important environmental functions in urban pettings, such
as improving the)urban climate and easing storm runoff from rainfall or snowmelt. Pervious areas jare therefore

5 and tropical
quantity and
art cities can
sequences of

floods, to allow water from urban surfaces to 1nf11trate through the surface or to be stored below ground.

NOTE 2
“Biodiversity and ecosystem services”

This indicator reflects "Smart community infrastructures”, “Safety and security”,

“Well-being”,

issues as defined in ISO 37101. It can allow an evaluation of the

contribution to the “Resilience” and “Preservation and improvement of environment” purposes of the city as
defined in ISO 37101.

21.2

.2 Indicator requirements

The percentage of pervious land areas and public space and pavement built with porous and draining
materials as a percentage of city land area shall be calculated as the total surface area of pervious land
areas, public space and pavement built with porous and draining materials (numerator) divided by the
total city land area (denominator). The result shall be multiplied by 100 and expressed as the percentage

© IS0 2019 - All rights reserved 49


https://standardsiso.com/api/?name=c8f12a875de97d7bd1d91249594fb113

ISO 37123:

2019(E)

of pervious land areas and public space and pavement built with porous and draining materials as a
percentage of city land area.

Pervious land area shall refer to all permeable surfaces in the city that enable water absorption and
drainage. Permeable surfaces include areas of vegetation (e.g. grasses and forest), bare soil (e.g. gardens,
agricultural plots), sand (e.g. beaches, desert) and water (e.g. lakes, rivers). Pervious areas also include
green roofs on buildings. Areas that are without permeable cover are assumed to be sealed (i.e. paved
or impervious).

Pervious land area and surface of public space or pavement built with porous and draining materials
shall be reported separately in Table 3.

Table 3

Percentage of area/public sp
Percentage of area/city land area
draining and impervious]

and pavement atea’ (porous,

ace

and draining

Pervious land area (km?2) NA
Public space pnd pavement built with

porous and draining material (km?)

Total perviofis land and public space

and pavement build with porous NA

material (%)

Key

NA notappli

able

21.2.3 Dat

Information
planning de
aerial photo

Information|
from city m

21.2.4 Dat

Depending ¢n the issues and-putposes of interest, pervious land area and public space and pave

built with g
when consid

issue as defined in 1S©.37101, thus contributing to the “Preservation and improvement of environn

purpose as

pavement bjiilt with porous and draining materials together contributes to and reflects the “Resilig

purpose as

A sources

on pervious areas should be obtained from city recreation and parks departm

graphy and/or land use/land cover, faps.

on public spaces or pavement built with porous and draining materials should be obt3
hinagers.

h interpretation

orous and drdining materials can be interpreted jointly or independently. In partic
ering only total pervious land area, this reflects the “Biodiversity and ecosystem sery

Hefined-in“I1SO 37101. However, considering total pervious land area and public spacg

defined in ISO 37101. Furthermore, when considering only the affect of public spacg

ents,

partments, forestry departments and census data. Pervious areas can be delineated fising

\ined

ment
ular,
ices”
hent”
p and
bnce”

and

pavement o

£Y I i 1 raad 4o 4 14 41 raad e de s 1 A | : 4]
'TTUUULIG, TUIHAdy DT HILTI TS UL TU CUTTTPICTTT LT TTITT pITldtiull Uy CUIISTUTT TG T dl1

ount

of public space and pavement built with porous and draining materials as a percentage of total public
space and pavement area (i.e. porous, draining and impervious) (Table 3, second column). This will be
necessary to assess city flood mitigation measures.
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21.3 Percentage of city land area in high-risk zones where risk-reduction measures have
been implemented

21.3.1 General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Property and people located in high-risk zones are vulnerable to the damaging, destructive and deadly
effects of disasters. Risk-reduction measures, such as the provision of additional protective infrastructure, are
needed to reduce the risk of hazard exposure for populations inside these zones.

NOTE 2  Thisindicator reflects the “Governance, empowerment and engagement” issue as defjned|in ISO 37101.
It can allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in I1SQ 37101.

21.3{2 Indicator requirements

Percentage of city land area in high-risk zones where risk-reduction measures have been implemented
shall| be calculated as the city land area in high-risk hazard zones,nhere relevant rigk-reduction
meagures have been implemented in square kilometres (numeratot)-divided by the citly land area
in high-risk zones in square kilometres (denominator). The result shall be multiplied [by 100 and
expressed as the percentage of city land area in high-risk zoneswhere risk-reduction measures have
been|implemented.

Risk{reduction measures shall refer to activities designed‘to either directly enforce or empower local
actors to contain local human vulnerability and hazard; and enhance adaptive capacity arfd actions in
the lpng and short term.

Risk{reduction measures include, but are not limited to, protective works. Protective infrastructure
shall| refer to physical structures and natural-buffers that minimize the physical, humanitarian and
econpmic impacts of hazards (e.g. levees and flood barriers; flood basins; sea walls; stofm shelters;
storth drains and storm water holding-tanks; wetlands and mangroves; and shock| absorption
capapilities fitted to infrastructure tp-deal with earthquakes).

21.3|3 Data sources

Inforjmation on risk assessments and hazard maps should be sourced from several depaftments and
stak¢holders, including-GIS departments, emergency planners, planning departments aphd research
instifutions.

21.4 Percentage of city departments and utility services that conduct risk assessment in
their planning and investment

21.4|1 ‘General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 Risk assessments are an integral and regular feature of urban planning and investment. They are
an effective way to integrate hazard impacts into long-term city plans for urbanizing areas, and are therefore
essential to risk mitigation. It is important that results from risk assessments are readily available and accessible
to city departments and utility services, in order to inform the planning and implementation of risk-reduction
measures and strategies.

NOTE 2  Thisindicator reflects the “Governance, empowerment and engagement” issue as defined in ISO 37101.
It can allow an evaluation of the contribution to the “Resilience” purpose of the city as defined in ISO 37101.
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21.4.2 Indicator requirements

The percentage of city departments and utility services that conduct risk assessment in their planning
and investment shall be calculated as the number of city departments and utility services that conduct
risk assessments in their planning and investment (numerator) divided by the total number of city
departments and utility services within the city (denominator). The result shall be multiplied by 100
and expressed as the percentage of city departments and utility services that conduct risk assessment
in their planning and investment.

Utility services shall refer to all public and private companies providing basic provisions and facilities

related to electricity, natural gas, water, sewage, waste management and telecommunications.

Risk assess
disasters to
city. The pu
to the city

risks, hazar
city to be u
be developg
The results
vulnerabilit

21.4.3 Dat

The data for

21.5 Annu
infrastrucf

21.5.1 Gen

Those impld
requiremen

NOTE
is protected
controls and
are not limit
sewage back

21.5.2 Ind

The annual

Wlith the increasing frequency~of severe weather events, it is essential that critical infrastrul

ment shall refer to the systematic process of evaluating potential risks of hazafdg
individuals, groups, organizations, critical assets and protective infrastructure withi
pose of a regular risk assessment is to (i) ensure resilience-building activities.are relg
context; (ii) ensure appropriate and proportionate investment of resources-accordi
ds, shocks and stresses; (iii) enable the different risk exposures and vulnerabilities d
hderstood; and (iv) enable common consequences to be identified so that capabilitie
d that will address the impact of many risks in combination (ISO 31000:2018, Anne
of a risk assessment should be conveyed partly through maps, whether these are ha
), exposure, evacuation or risk.

A sources

this indicator should be sourced from city departments and utilities.

al number of critical infrastructures flooded as a percentage of critical
rure in the city

eral

menting this document should xeport on this indicator in accordance with the follo
[S.

from flooding. Cities also(play a critical role in mitigating flooding, for example through pla
construction and maintenance of storm water infrastructure. Sources of flooding can includ
bd to, rainfall, stormysurge, overflowing river banks, surface water run-off, groundwater ris

up.

cator requirements

humber-of critical infrastructures flooded as a percentage of total critical infrastructy

the city sha
(numerator
shall be mu

| beccalculated as the annual number of critical infrastructures that have flooded in the¢
d1v1ded by the total number of crltlcal 1nfrastructures in the c1ty (denomlnator) The 1

and
h the
vant
hg to
f the
5 can
x C).
zard,

wing

cture
hning
b, but
e and

re in
e Ccity
esult

percentage of total critical infrastructure in the c1ty

1 as a

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

Critical infrastructure can include, but is not limited to, power generation, transmission and
distribution, water treatment, distribution and drainage, wastewater and storm water infrastructure,
transportation, gas supply and distribution, telecommunications infrastructure, educational facilities,
hospitals and other health facilities.
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21.5.3 Data sources

Data on the number of critical infrastructures flooded should be sourced from local or regional
ministries/departments responsible for critical infrastructure.

21.6 Annual expenditure on water retention measures as a percentage of city prevention
measures budget

21.6.1 General

Tho imp]nmnnfing this document should reporton this indicator in accordance with the following
requjrements.

NOTE1 Floods can have serious consequences for people, economic activity, infrastructiire apnd buildings,
cultufal heritage and the environment.

NOTHE 2  Thisindicator reflects the “Smart community infrastructures”, “Safety arfd security” and “Well-being”

issuep as defined in ISO 37101. It can allow an evaluation of the contribution tg_the’“Resilience” plirpose of the
city as defined in ISO 37101

21.6{2 Indicator requirements

Annyal expenditure on water retention measures as a pereentage of the city preventiqn measures
budget (numerator) shall be calculated as the total flood prevention measures budget diyided by the
total|prevention measures budget of the city (denominator). The result shall be multiplied by 100 and
expressed as a percentage.

Floodl prevention measures shall refer to building ef buffer tanks/flood control works to cgnfine water,
adapltation of existing underground infrastructires (e.g. car parks) as holding tanks for §torm water
and landscaping of public spaces (e.g. parks) to Serve as flood plains in case of flooding.

21.6|3 Datarequirements

Data|for this indicator should be obtained from city managers.

22 Wastewater

For wastewater indicators, please refer to [ISO 37120.

23 Water

23.1 Number of different sources providing at least 5 % of total water supply capacity

23.1.T General

Those implementing this document should report on this indicator in accordance with the following
requirements.

NOTE1 A diversity of water sources and distribution systems ensures that alternative water supplies are
available during system failure or disruption from the effects of disasters and shocks. The main goal is the
provision of safe drinking water that will safeguard the health of inhabitants. Therefore, risk management of
water sources and distribution systems protect and safeguard public health, in particular from pathogenic and
chemical hazards, water pollution and contamination, and industrial accidents. With diverse water sources,
cities are able to mitigate the effects of dangers to health and improve response and recovery efforts during and
immediately after a disaster event.
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NOTE 2  This indicator reflects the “Health and care in the community” and “Community infrastructures”
issues as defined in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” purpose of the
city as defined in ISO 37101.

23.1.2 Indicator requirements

The number of different sources providing at least 5 % of total water supply capacity shall refer to the
number of different, or separate, water supply sources to the city each providing at least 5 % of water

supply capacity.

NOTE The 5 % threshold is used by major international organizations such as the World Bank to ease
calculations grd-te-eapture-themajorsupplysotrees:

When the number of different water supply sources exceeds two, the percentage of water sypply
capacity of the two most significant sources should be reported in tables.

A different [or separate) water supply source shall refer to water supplies that are mot disrupted or
directly influenced by other sources. Water supply sources shall include dams, resexrvoirs, rivers, lakes,
aquifers and desalination plants.

23.1.3 Dathp sources

The data fqr this indicator should be provided by the water system,"operator and/or appropriate
regulatory guthorities.

23.1.4 Dath interpretation

While multiple, different, water sources contribute to city resilience, this is not necessarily indicatjve of
city resilienfe in all cases.

23.2 Percentage of city population that can be supplied with drinking water by
alternative methods for 72 hours

23.2.1 Genleral

Those implgmenting this document should report on this indicator in accordance with the following
requirements.

NOTE1 Pygoviding drinkingcwater is critically important to the response efforts for a disaster event] It is
important thpat city water proyjiders and local governments ensure effective planning for alternative (i.e. [pack-
up) drinking|water supplyméthods during and immediately after a disaster event or system disruption|. It is
important that contigency’plans are established in order to identify how drinking water will be distributed |n the
case of such g disruption. Back-up supplies are especially important to serve vulnerable populations.

NOTE 2  This‘ndicator reflects the “Health and care in the community” and “Community infrastructures”
issues as deffned in ISO 37101. It can allow an evaluation of the contribution to the “Resilience” purpose ¢f the

city as defined in ISO 37101.

23.2.2 Indicator requirements

The percentage of city population that can be supplied with drinking water by alternative methods for
72 hours shall be calculated as the number of people in the city who can be supplied with drinking water
by alternative methods for 72 hours (numerator) divided by the total city population (denominator).
The result shall be multiplied by 100 and expressed as the percentage of city population that can be
supplied with drinking water by alternative methods for 72 hours.

Alternative methods of water supply shall include emergency water tankers, bottled water and rain
water harvesting.
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23.2.3 Data sources

The data for this indicator should be sourced from the emergency management department of the city,
water system operators and/or appropriate regulatory authorities.

24 Reporting and record maintenance

Reports on city indicators shall compile the data required in the individual test methods used.
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Annex A
(informative)

Typology of city hazards

Table A.1 presents a typology of hazards faced by cities. This typology and the associated definitions are
informative only. Local typologies and definitions may be established by cities themselves or through
local standajrds or regulations.

This typolo

identify pee

[SOURCE: Ipternational Council for Science (ICSU)~Peril Classification and Hazard Glossary.[26]]

56

by is presented to assist cities in identifying the potential hazards that they face, which is
relevant to many of the indicators contained in this document. It is also provided as a guide.for he]ping

I cities facing similar hazards.

Table A.1 — Hazard categories

Geophysical

Hydrological

Meteorological

Climatological

Biological

Extraterrestrial

Technological

Environmental
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Annex B
(informative)

Mapping ISO 37123 indicators to the risk-management process

A major focus of city resilience is the management of the risks facing cities. Table B.1 highlights how
the indicators in this document relate to the key stages of the risk-management process as defined by

ISO 3

1000:2018.

Table B.1 — Mapping of ISO 37123 indicators to the risk management proce

Risk

context

7.1 Number of different electricity sources providing at least

5 % of total energy supply capacity

8.1 Magnitude of urban heat island effects(atmospheric)
8.4 Annual frequency of extreme rajnfall events

8.5 Annual frequency of extreme heat events

8.6 Annual frequency of extréme cold events

8.7 Annual frequency of fleod events

8.8 Percentage of city land area covered by tree canopy

12.3 Percentage of.residential buildings not in conformity w
codes and standards

21.2 Perviousand areas and public space and pavement built with po-

rous, draihing materials as a percentage of city land area

23.1 Number of different sources providing at least 5 % of tq
supply capacity

20.1 Percentage of city population that can be served by city
serves for 72 hours in an emergency

ith building

tal water

food re-

Risk

assessment:

Risk analysis

Risk identification

Risk evaluation

10.1 Frequency with which disaster-management plans are

10.5 Number of intergovernmental agreements dedicated td
for shocks as percentage of total intergovernmental agreem

12.2 Percentage of buildings structurally vulnerable to high-
12.6 Percentage of residential properties located in high-ris
13.3 Percentage of population at high risk from natural hazz

21.1 Percentage of city area covered by publicly available ha

updated

planning
ents

risk hazards
K zones
rds

zard maps
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Table B.1 (continued)

Risk treatment:

Avoidance

Reduction

6.1 Percentage of schools that teach emergency preparedness and disas-
ter risk reduction

6.2 Percentage of population trained in emergency preparedness and
disaster risk reduction

6.3 Percentage of emergency preparedness publications provided in
alternative languages

8.2 Percentage of natural areas within the city that have undergone
ecological evaluation for their protective services

8.3 Territory undergoing ecosystem restoration as a percentdge of total
city area

1%

9.1 Annual expenditure on maintenance and upgrades of city servic
assets as a percentage of total city budget

9.2 Annual expenditure on upgrades and maintenance of storm watpr
infrastructure as a percentage of total city budget

9.3 Annual expenditure allocated to ecosystem restoration in the city’s
territory as a percentage of total citybudget

10.2 Percentage of essential city services covered by a documented
continuity plan

10.3 Percentage of city electPonic data with secure and remote bag¢k-
up storage

10.6 Percentage of essential service providers that have a documented
business continuity. plan

15.1 Percentage«ofcity population covered by multi-hazard early wgrn-
ing system

15.2 Per¢entage of emergency responders who have received disastpr
response training

15-3"Percentage of local hazard warnings by national agencies that are
received in a timely fashion by city

19.1 Number of evacuation routes available per 100 000 population

20.1 Percentage of city population that can be served by city food r¢
serves for 72 h in an emergency

21.3 Percentage of city land area in high-risk zones where risk-redu
tion measures have been implemented

T3
[

21.4 Percentage of city departments and utility services that integrate
the results of risk assessment in their planning and investment

23 2 Percentage of nonulation that can be sunnlied drinking water ]r‘y
_— t=] rE=r rr t=)

alternative methods for 72 hours

Transfer

5.3 Percentage of properties with insurance coverage for high-risk
hazards

5.4 Percentage of total insured value to total value at risk within the city

Acceptance

9.5 Annual expenditure on emergency management planning as a per-
centage of total city budget

9.7 Total allocation of disaster reserve funds as a percentage of total
city budget

18.1 Percentage of emergency in the city equipped with specialized com-
munication technologies able to operate reliably during a disaster event
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Table B.1 (continued)

Communication and
consultation

6.3 Percentage of emergency preparedness publications provided in

alternative langages

10.4 Percentage of public meetings dedicated to resilience in the city

15.1 Percentage of city population covered by multi-hazard early warn-

ing system

15.2 Percentage of emergency responders who have received disaster

response training

15.3 Percentage of local hazard warnings by national agencies that are

received in a timely fashion by city

18.1 Percentage of emergency in the city equipped with.sped
munication technologies able to operate reliably during-a dif

ialized com-
aster event

Monjitoring and review

5.1 Historical disaster losses as a percentage of ¢ity/GDP
5.2 Average annual disaster loss as a percentage ‘of city prod

12.4 Percentage of damaged infrastructure that was “built
after a disaster

12.5 Annual number of residential properties flooded as a p
total residential properties in the city

13.5 Annual percentage of the\eity population directly affec
ral hazards

15.4 Number of hospital.beds in the city destroyed or damag
ral hazards per 100-000 population

uct

ack better”
ercentage of
red by natu-

red by natu-
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Annex C
(informative)

Mapping ISO 37123 indicators to the disaster-management process

A resilient city seeks to resist, absorb, accommodate, adapt to, transform and recover from the
effects of hazards and disasters in a timely and efficient manner, including through the preservation
and restorjtion of essential basic structures and services in a sustainable way, and through |risk-
management practices. Table C.1 maps how the indicators in this document relate to the key elements
of the disasfer-management process.

Table C.1 — Mapping of ISO 37123 indicators to the disaster-managementprocess

Mitigation 7.1 Number of different electricity sources providing at least:5 % of total energy
supply capacity

8.2 Percentage of natural areas within the city that have undergone ecological
evaluation for their protective services

8.3 Territory undergoing ecosystem restoration‘as a percentage of total city arjea

9.1 Annual expenditure on upgrades and maintenance of city service assets asfa
percentage of total city budget

9.2 Annual expenditure on upgradesand maintenance of storm water infrastryic-
ture as a percentage of total city budget

9.3 Annual expenditure allocatedto ecosystem restoration in the city’s territory as
a percentage of total city budget

9.4 Annual expenditure'on green and blue infrastructure as a percentage of tofal
city budget
9.6 Annual expenditure on social and community services as a percentage of tgtal
city budget
21.2 Pervieus.land areas and public space and pavement built with porous, drdin-
ing materials as a percentage of city land area

21.3 Percentage of city land area in high-risk zones where risk-reduction measjres
have been implemented

21.4 Percentage of city departments and utility services that integrate the results
of risk assessment in their planning and investment

23.1 Number of different sources providing at least 5 % of total water supply
capacity

Preparedngss 5.3 Percentage of properties with insurance coverage for high-risk hazards

5.4 Percentage of total insured value to total value at risk within the city

6.1 Percentage of schools that teach emergency preparedness and disaster risk
reduction

6.2 Percentage of population trained in emergency preparedness and disaster risk
reduction

6.3 Percentage of emergency preparedness publications provided in alternative
languages

9.5 Annual expenditure on emergency management planning as a percentage of
total city budget

10.1 Frequency with which disaster-management plans are updated
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Table C.1 (continued)

10.6 Percentage of essential service providers that have a documented
continuity plan

business

10.3 Percentage of city electronic data with secure and remote back-up storage

10.4 Percentage of public meetings dedicated to resilience in the city

10.5 Number of intergovernmental agreements dedicated to planning for shocks as

percentage of total intergovernmental agreements

11.1 Percentage of hospitals equipped with back-up electricity supply

113 Dprr‘pnfngp of children thatare Fn”y immunized

13.4 Percentage of neighbourhoods with regular, open neighbourheod
meetings

15.1 Percentage of city population covered by multi-hazard €axly warnjing system

19.1 Number of evacuation routes available per 100 000,poptlation

20.1 Percentage of city population that can served by city food reserve
72 hours in an emergency

21.1 Percentage of city area covered by publicly available hazard maps

23.2 Percentage of population that can be §upplied drinking water by 4
methods for 72 hours

5 for

Iternative

Association

Response

9.7 Allocation of disaster reserve funds\as a percentage of total city bu

15.2 Percentage of emergency responders who have received disaster
training

15.3 Percentage of local hazard warnings by national agencies annuall
received in a timely fashion by city

Hget

fesponse

y that are

18.1 Percentage of emergency in the city equipped with specialized cojnmunica-

tion technologies, able to operate reliably during a disaster event

Recovery/
reconstruction

12.4 Percentagé.of damaged infrastructure that was “built back better
disaster

"after a
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Annex D
(informative)

UN Sustainable Development Goals (SDGs) and the Sendai
Framework for Disaster Risk Reduction

Table D.1 — Mapping of ISO 37123 indicators to the UN SDGsl4Z]

UN Sustain

hble Development Goal

ISO 37123 indicators

Goal 1: End ¢
everywhere

1.3 Impleme
social proted
ures for all, i
2030 achievd
the poor and

1.5 By 2030,
the poor and
situations an
and vulneral
extreme eve
social and en
disasters:

1.5.1 Numbe
sons and perj
per 100 000

1.5.2 Direct
in relation td
product (GD]

1.5.3 Numbe
national and
tion strategi

overty in all its forms

Specifically noting:

ht nationally appropriate
tion systems and meas-
hcluding floors, and by
substantial coverage of
the vulnerable

build the resilience of
those in vulnerable

d reduce their exposure
ility to climate-related
hts and other economic,
vironmental shocks and

I of deaths, missing per-
sons affected by disaster
people

lisaster economic loss
global gross domestic

)
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Table D.1 (continued)
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Table D.1 (continued)
UN Sustainable Development Goal [ISO 37123 indicators
Goal 10: Reduce inequality within 6.3 Percentage of emergency preparedness publications provided in alter-
and among countries native languages

13.2 Percentage of population enrolled in social assistance programmes
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