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Abstract

Climate change is the fastest-growing global threat to the world’s natural and cultural heritage. No systematic
approach to assess climate vulnerability of protected areas and their associated communities has existed—un-

til now. The Climate Vulnerability Index (CVI) is scientifically robust, transparent, and repeatable, and has now
been applied to various World Heritage properties. The CVI builds upon an established Intergovernmental Panel
on Climate Change (IPCC) framework to systematically assess vulnerability through a risk assessment approach
that considers the key values of the World Heritage property in question and identifies key climate stressors. The
CVI process is then used to assess the climate-related vulnerability of the community (including local residents,
domestic visitors, and international tourists) associated with the World Heritage property considering economic,
social, and cultural connections. Climate impacts are increasingly adding to a wide range of compounding pressures
(e.g., increasing tourism, infrastructure development, changing land use practices) that are affecting places, people,
customs, and values. Applications of the CVI to date have led to commitments to integrate outcomes into relevant
management plans, and to periodically repeat the process, enabling responsive management to changing future
circumstances. The CVI has also demonstrated its potential applicability for protected areas beyond World Heritage
properties. The CVI process engages local community members in determining impacts, provides opportunities for
identifying adaptation and impact mitigation within the community, and aids broader communication about key

climate issues.

Introduction

Climate change is the fastest-growing threat to heri-
tage—both natural and cultural—including heritage in
all types of marine and terrestrial ecosystems world-
wide (Osipova et al. 2017; ICOMOS 2019). Climate im-
pacts are increasingly adding to a wide range of other
compounding pressures (e.g., increasing tourism, in-
frastructure development, changing land use practice)
that are affecting places, people, species, ecosystems,
customs, and values (Markham et al. 2016). However,
there has not been, until recently, a tool to systemat-
ically assess climate change across a broad range of
protected area types.

The Climate Vulnerability Index (CVI) has met this
need. The CVI is a rapid assessment tool initially
created to assess climate change vulnerability in all
types of World Heritage properties—natural, cultural,
and mixed. It is a comprehensive approach that bal-
ances scientific robustness and credibility with a level
of practicality that can be undertaken in a variety of
rapid delivery modes (from an abbreviated 2-3-hour
CVI Snapshot by managers, up to a comprehensive
multi-day CVI Workshop of diverse stakeholders). The
transparency of the process is such that it can be read-
ily repeated to assess trends at the same site over time.
The framework can also be applied to assess climate
vulnerability of other types of protected areas.
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Climate change and World Heritage

There are over 1,100 World Heritage properties in 2019,
considered “the best of the best” globally. Many of
these properties are already experiencing significant
negative impacts and damage from climate change (see
Table 1). Examples in natural systems include:

* Bleaching events driven by marine heat waves have
increased and are projected to become more fre-
quent and severe for the 29 natural World Heritage
sites that contain tropical coral reefs (Heron et al.
2017); this is likely to lead to massive changes to
coral reef ecosystems.

e Increases in atmospheric temperatures have driven
the loss of glaciers worldwide in both mountain
and polar regions, with further loss projected this
century under current emissions practices (Bosson
et al. 2019).

e Terrestrial biodiversity is being affected with the
shifting of species’ geographic ranges, changes in
the timing of biological cycles, modification of the
frequency and intensity of wildfires, migration of
pests and invasive species, etc. (Pecl et al. 2017)

World Heritage cultural sites are also threatened by
climate change; for example:

e Ofthe 49 coastal cultural World Heritage sites in
the Mediterranean, 47 are likely to be negatively
affected by flooding and/or coastal erosion due to
sea-level rise by 2100 (Reiman et al. 2019)

* Many cultural World Heritage properties that are
popular tourist attractions have been identified by
UNESCO (United Nations Educational, Scientific,
and Cultural Organization) and others as at risk
from climate change, including the Statue of Lib-
erty, USA; Rapa Nui (Easter Island), Chile; Stone-
henge, UK; and Venice, Italy (Markham et al. 2016).

* Many types of built heritage (e.g., ancient and
modern structures) are being impacted by a wide
range of climate stressors. Climate stressors are
also causing degradation or loss of other types of
tangible heritage (e.g., physical artefacts, archae-
ological material) and intangible heritage (e.g.,
cultural practices, traditional knowledge; UNESCO
2007; ICOMOS 2019).

The severity of current climate impacts on individual
World Heritage properties varies, as do the range of
climate change stressors causing them and the rates at
which impacts are occurring. In most cases, the con-
sequence of climate change is a decline in the values
that collectively comprise the reason they were listed
as World Heritage: their Outstanding Universal Value

(OUV). In recent years, the World Heritage Commit-
tee has become increasingly concerned about climate
change impacting properties around the world, but no
process has existed to adequately cope with climate
change in a systematic way for all types of heritage.

The first two authors of this paper developed the initial
CVI framework for application to World Heritage. The
CVI built upon a vulnerability framework described by
the Intergovernmental Panel on Climate Change (IPCC
2007). Input and guidance for the CVI were provided
by various colleagues from James Cook University,

the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), and other Townsville-based en-
tities, and subsequently from other colleagues around
the world, including from the International Council on
Monuments and Sites (ICOMOS) and the International
Union for Conservation of Nature (IUCN), two of the
advisory bodies for the World Heritage Committee.

Applying the CVI to World Heritage
The CVI uses a risk assessment approach and compris-
es two distinct stages (Figure 1):

1. OUV Vulnerability, assessing potential impacts on
the key values for which the property is recognized,;
and

2. Community Vulnerability, based on economic,
social, and cultural connections of the associated
community (local, national, and international) with
the World Heritage property, the dependency of
the community upon the property, and the capacity
of the community to adapt to climate change.

Both of these vulnerability assessments are highly
relevant for key stakeholders, including site managers,
responsible management agencies, businesses that are
dependent on the property, and local communities
around the property. The Community Vulnerability
assessment builds upon work by Marshall et al. (2013)
to provide a useful tool for comprehensively assessing
potential impacts on communities and the adaptive
capacity of those communities.

The CVI process is best undertaken through a work-
shop of diverse stakeholders (including site managers,
researchers, community representatives, dependent
business owners, management agency representatives,
and other stakeholders) that systematically undertakes
the steps outlined below. Further information about
the CVI methodology is provided in the Supplemen-
tary Material ; a comprehensive description of the

CVI methodology and its application are available in a
report by Historic Environment Scotland assessing cli-
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TABLE 1. Examples of climate change impacts on World Heritage properties.

Wor'ld Examples of World Heritage
Heritage . i
: Impacts of Climate Change properties impacted by
thematic :
climate change
type

Coral reefs

* Coral mortality as a result of severe or repeated bleaching
due to sea temperature increase

* Sea-level rise; changes in storm frequency and intensity
and precipitation patterns.

* Changes in global oceanic circulation patterns and salinity,
with a wide range of effects such as changes in migratory
patterns, shifts in community composition, and changes in
ecosystem functioning.

* Changes in oceanic acidity, leading to widespread effects
on marine animals with calcareous shells or structures
(e.g., zooplankton, corals, mollusks), impairing growth and

* Great Barrier Reef (Australia)

* Belize Barrier Reef Reserve
System (Belize)

* Phoenix Islands Protected Area
(Kiribati)

¢ Guanacaste Conservation Area
(Costa Rica)

* Cocos Island National Park
(Costa Rica)

* Galapagos Islands (Ecuador)

* Komodo National Park

storm patterns.

* Extreme precipitation events and greater humidity,
impacting earthen structures.

* Changes in humidity, causing crystallization and
dissolution of salts, in turn leading to destruction of
painted surfaces including frescoes and rock art.

dissolving their skeletons. (Indonesia)
Tropical * Changes in forest structure as a direct result of extreme * Wet Tropics of Queensland
forests weather patterns. (Australia)

* Loss of soils as a result of erosive forces upstream. * Guanacaste Conservation Area

* Climate-induced resource needs, leading to increases in (Costa Rica)
extraction or land use changes, with consequent losses of * Everglades National Park
important tree species and habitats. (USA)

* Loss of fauna and flora through poaching by climate * Cocos Island National Park
change refugees. (Costa Rica)

Mangroves * Changes in water levels, resulting in tidal effects, increased | ¢ Sundarbans (India,
erosion, and loss of mangroves. Bangladesh)

* Increases in precipitation, resulting in higher levels of silt * Belize Barrier Reef Reserve
deposits or “scouring” mangrove soils. System (Belize)

* Introduction of invasive species, in response to changesin | ¢ Everglades National Park
climatic conditions. (USA)

Fire-prone * Increased probability of wildfires starting and spreading. * Greater Blue Mountains World
forests * Increased fire intensities, leading to consequent impacts Heritage Area (Australia)
on important flora and fauna. * Everglades National Park
(USA)
* Cape Floral Region Protected
Areas (South Africa)
* Kilimanjaro National Park
(United Republic of Tanzania)
* Tasmanian Wilderness
(Australia)
Alpine * Glacial melt, leading to seasonal inundation of valley * Sagarmatha National Park
environment habitats and reduced water supplies for communities. (Nepal)
s * Increase in landslides due to glacial retreat from greater * Huascaran National Park
exposure of rock/debris. (Peru)

* Loss of aesthetic values of glaciers. e Tlulissat Icefjord (Denmark)

* Land losses beyond World Heritage properties, reducing * Kilimanjaro National Park
livelihood alternatives of rural populations, in turn (United Republic of Tanzania)
resulting in encroachment and poaching of key species. * Jungfrau-Aletsch-Bietschhorn

e Increases in temperature extremes, precipitation, or (Switzerland)
extraction, leading to a loss of fragile and rare flora.

Cultural * More frequent and intense inundation of low-lying areas * Venice (Italy)
heritage from a combination of rising sea level and changes in * City of London (United

Kingdom)

* Historic Center of Prague
(Czechia)

* Chan Chan Archaeological
Zone (Peru)

* Timbuktu (Mali)

* Heart of Neolithic Orkney
(Scotland)
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FIGURE 1. The Climate Vulnerability Index (CVI) framework.

mate risk for Heart of Neolithic Orkney World Heritage 1. Conduct a high-level risk assessment (in terms of

Site (Day et al. 2019). exposure and sensitivity) of the OUV with re-

spect to the three key climate stressors within the

The workshop begins by undertaking three foundation- chosen timeframe (e.g., by 2050). This process also

al steps: considers some important modifiers that may vary

these assessments (for example, the frequency of

1. Summarize the elements of UNESCO’s official exposure to events; and the spatial extent of the
statement describing the World Heritage proper- property that is impacted—see the Supplementary
ty’s OUV into a list of specific key values; Material for additional information).

2. From a compiled list of climate stressors (see 2. Use the spreadsheet-based worksheet to identify
Tables 2 and 3) determine the three likely to have the potential impact of each of the three key cli-
the greatest impact on the key values within an mate stressors on the key World Heritage values.
agreed-upon timeframe; and 3. Consider the likely adaptive capacity of the OUV in

3. Undertake a preliminary assessment of the current relation to the key climate stressors.
condition of and trend in the key values since the 4. Use the worksheet to determine the OUV Vulnera-
inscription of the property on the World Heritage bility component.

List. 5. Consider, and assess separately, the community’s
economic, social, and cultural (ESC) dependencies

Once these three foundational steps are completed, the upon the World Heritage property.

following eight steps are used to apply the CVI frame- 6. Use the worksheet to determine the potential cli-

work (Figure 1): mate impacts on the ESC dependencies.
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7. Consider, and assess separately, the level of ESC
adaptive capacity within the community.

8. Use the worksheet to determine the Community
Vulnerability component.

To be most effective, various preworkshop tasks are
recommended. Workshop participants should be pro-
vided with:

* A summary of the current climatic influences and
projected climate changes for the World Heritage
property compiled by experts familiar with the best
available climate science—this helps to facilitate a
common level of informed discussion during the
workshop;

* UNESCO’s statement describing the OUV for the
property, so participants understand how the key
values were derived;

* The compiled list of climate stressors (Tables 2 and
3) from which participants are asked to nominate
their top three stressors most likely to impact the
key values; and

* A summary of the key economic activities directly
associated with the property.

It is worth noting that some managers and research-
ers may have only limited experience with a property,
which reinforces the importance of inviting some
longstanding, informed locals and experts who have
experienced changes over many decades. This diversity
of participants provides an important balance of per-
spectives, minimizing the “shifting baseline” dilemma.
Our experience has shown that this provides the most
comprehensive application of, and outcomes from, the
CVI process.

A key feature of the CVI is the systematic consider-
ation of the ESC connections to assess the Community
Vulnerability component. In each of these, we first
consider the community’s current dependency upon
the property and then evaluate the capacity to adapt in
the future.

* Economic connections. These refer to the tangi-
ble (i.e., direct) economic value of business types
directly associated with the World Heritage proper-
ty (e.g., those operating inside the property bound-
ary). We emphasize that this assessment is un-
dertaken at the level of broad business types (e.g.,
day-tourism operations, multiday tourism trips, re-
sorts, cruise ships, commercial fishing operations,
tours, educational excursions, etc.) rather than for
individual businesses. The economic dependency
term describes the estimated future change in mar-

ket economic value due to the key climate stress-
ors, which may be negative or positive. Economic
adaptive capacity considers how the identified
business types are likely to cope (based on cur-
rent capability) with anticipated future impacts of
climate change. As the purpose of adaptive capacity
is to mitigate (i.e., reduce) potential impacts, only
one directionality (positive) is relevant.

* Social connections. These refer only to physi-
cal interactions of people with the property; i.e.,
individuals must have visited or used the property.
The social dependency term describes the extent to
which the key climate stressors will affect society
now, and considers locals, domestic visitors, and
international tourists separately. Social dependen-
cy can be assessed as either negative or positive.
Social adaptive capacity (positive directionality)
considers how the three societal groups are likely
to cope, based on current capability, with anticipat-
ed future impacts of climate change.

*  Cultural connections. These refer to affinities
with the property and do not require a physical
interaction with it; i.e., individuals need not have
visited the property to have an affinity with it. The
cultural dependency term describes the extent to
which the key climate stressors will affect culture
now, and considers locals, domestic visitors, and
international tourists separately. Cultural depen-
dency can be assessed as either negative or posi-
tive. Cultural adaptive capacity (positive direction-
ality) considers how the three groups are likely to
cope, based on current capability, with anticipated
future impacts of climate change.

The CVI process weights each element equally; how-
ever, this may not best reflect the actual situation. For
example, (1) for economic connections, there may be
certain business types that are of greater economic
importance; and (2) for social connections, one group
(such as locals) may be considered of greater signifi-
cance than others. Workshop participants are asked to
evaluate whether the ESC outcomes need to be revised
in light of these considerations. This opportunity for
high-level revision ensures the final outcome reflects
the proper levels of dependency and adaptive capacity
for the community associated with the World Heritage

property.

CVI workshops to date

Shark Bay, Western Australia was the first World
Heritage property to trial the CVI. An initial work-
shop was held in September 2018 to assess the OUV
Vulnerability (http://nespclimate.com.au/wp-content/
uploads/2016/03/SBWH A-CC-workshop-report.pdf); a
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Climate Stressor | Synonyms and associated terms Timeframe
Atmospheric
Air temperature “Warming,” “hotter average weather,” “increased evaporation,” Chronic
change “desiccation”
Change in wind “Gale,” “gusts,” “change in wind direction” Chronic
Drought frequency “Aridity,” “dehydration,” “below average rainfall,” “prolonged water Chroni
: onic
and severity shortage”
Extreme “Heatwaves,” “bleaching,” “hot spell,” “desiccation” %
cute
temperature events
« 4 » « 3 » « 3 ”»
‘1. Evaporation,” “moisture content,” “oppressiveness )
Humidity change « P D« . o bP , ? Chronic
condensation,” “clamminess,” “sweatiness
N “Rainfall,” “rainstorms,” “showers,” “drizzle,” “heavy dew,” X
Precipitation change | ., . € € N Chronic
hailstorms,” “sleet,” “snow
Storm intensity and | “Cyclone,” “hurricane,” “typhoon,” “blizzard,” “tornado,” P
. : . . . cute
frequency “storminess,” “extreme rainfall,” “lightning strikes”
Marine and Aquatic
Water temperature “SST,” “warming” .
change Chronic
“Storm foods,” “storm tides,” “coastal flooding,” “cyclones,”
Storm surge “hurricanes” Acute
Extreme marine heat | “Heatwaves,” “bleaching,” “hot spell,” “desiccation” o
cute
events
“Sea-level rise,” “flooding,” “subsidence,” “post-glacial rebound,” i
Sea level change « Y Chronic
coastal vulnerability’
TR Ty Treme o p - > -
e . OA, H change,” “acidi calcification rate,” “chemical ]
Ocean acidification . p” E% h ’ Chronic
reaction’
Changing ocean “Ocean circulation,” “ocean dynamics,” “ocean conveyor-belt” Chroni
ronic
currents

TABLE 2. The 13 climate stressors as used in the CVI, showing various synonyms for these stressors and the timeframe over
which they occur. (Recent development of the CVI has included updates to the climate stressors shown in Tables 2 and 3 to
incorporate language more consistent with recent reports of the IPCC. Further details are provided on the CVI website: https://

cvi-heritage.org/.)

Climate Stressor | Examples: Physical impacts

Examples: Social/Cultural impacts

Atmospheric

glacial melt, wildfires, elevation shifts
(flora/fauna), spread of invasives,
hibernation and migration

Air temperature
change

deterioration of frescoes, changes in disease
transmission, recreational activities (e.g.,
skiing)

wildfire intensity, storm damage, wave-

Change in wind ; ,
8 associated coastal erosion, severe dust storms

coastal infrastructure damage, health problems
(dust, pollution)

architecture

Drought ; ; ; o s drinking water (loss/contamination) and
wildfire intensity, ecosystem decline, river ; ;
frequency and o . associated health, growing season of
. Sflow, soil moisture, fauna mortality Z
severity commercial crops
o health impacts, stress, infrastructure d
] ] ] Sy ealth impacts, stress, infrastructure damage
temperature wildfire intensity, loss of wetlands, fish kills P iy &
(power, transport, water)
events
Humidit wildfire intensity, cloud altitude, wooden :
¥ ﬁ v ? human comfort, stress, access to high forests
change architecture
e s 0od, loss of snow, erosion, rot, water quality,
Precipitation A ) .f . quaty, . ;
change Sfluvial sediment supply, mud-brick sewerage overflow, waterborne disease, tourism

Storm intensity
and frequency

flood, ecosystem denuding, erosion, reef
damage, underwater sandblasting

damage to buildings, crop destruction

Marine and Aquatic

Water , , , ) . ,
a stratification, sea ice, migration, toxic

temprritire blooms, oxygen depletion, phenolo,

change > 0X)8 p , P gy

polar navigation, comfort, and accessibility

Storm surge extreme erosion, wildlife stranding

property damage, infrastructure impacts

Extreme marine

1 bleachi die-
heat events coral bleaching, seagrass die-off

tourism, loss of aesthetics

submergence, salt-water intrusion, loss of

level ch
SERfeELERngE wetlands and nesting beaches

impeded drainage, coastal
property/infrastructure, beach replenishment

Ocean
calcifying organisms (coral, shells, plankton tropic cascade, aquaculture
acidification ifying org ( »P ) i g
Changing ocean . . ot .
& ¢ g upwelling, migratory patterns uncertainty in broad-scale impacts
currents

TABLE 3. The 13 climate stressors as used in the CVI, showing examples of the impacts caused by these stressors.
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follow-up workshop in June 2019 completed the Com-
munity Vulnerability component (final report currently
in preparation). Shark Bay includes exceptional natural
features: vast seagrass beds, stromatolites (the oldest
forms of life on earth), and several endangered marine
and terrestrial mammals (https://whc.unesco.org/en/
list/578). The two Shark Bay workshops:

* Identified the three key climate stressors as: air
temperature change, extreme marine heat events,
and storm intensity and frequency—considered
over a time scale to ca. 2050;

* Determined that the OUV Vulnerability was rated
as the highest category (“High”), based on the pro-
jected exposure, system sensitivity, and adaptive
capacity; and

* Assessed the Community Vulnerability also to be
“High,” acknowledging there was little ability of
the community to cope with projected changes.

Heart of Neolithic Orkney (HONO) in Scotland was
the first cultural World Heritage property assessed,
during a three-day workshop in April 2019 (https://
www.historicenvironment.scot/hono-cvi). HONO
refers to a group of four Neolithic sites: an ancient set-
tlement, a burial chamber, and two ceremonial stone
circles (https://whc.unesco.org/en/list/514). Climate
change has the potential for severe negative impacts
on this 5,000-year-old site and the surrounding areas,
given their location in the Orkney Islands. A key com-
ponent of HONO, the prehistoric coastal settlement
at Skara Brae, was itself discovered as the result of a
storm in 1850, underlining the vulnerability of this site.

HONO was chosen as the first cultural World Heritage
property to be assessed using the CVI for several rea-
sons, including:

* The leadership and innovation in addressing cli-
mate change and its heritage implications by His-
toric Environment Scotland (HES), the public body
responsible for the care and promotion of HONO;

* The engagement of the Archaeology Institute at
the University of the Highlands and Islands and
the Orkney community with their historic environ-
ment and archaeological activities; and

* Recently updated regional climate scenarios.

The CVI workshop for HONO:

* Identified the three key climate stressors as:
precipitation change, sea-level change, and storm
intensity and frequency—considered over a time
scale to ca. 2050;

* Determined that the OUV Vulnerability was rated
as the highest category (“High”), based on the pro-
jected exposure, system sensitivity, and adaptive
capacity;

* Assessed Community Vulnerability as the middle
category (“Moderate”), acknowledging the high
level of adaptive capacity within the community;
and

* Concluded that climate impacts are increasing-
ly likely to add to a wide range of compounding
pressures that collectively are impacting the
islands themselves, and their heritage and cultural
resources.

Both workshops identified a number of research gaps
as well as various policy gaps, and guided the develop-
ment of climate change adaptation strategies. Appendi-
ces to the HONO workshop report provide information
that has assisted planning and preparation for subse-
quent CVI workshops.

Benefits of the CVI
Application of the CVI to date has demonstrated that
it:

1. Isarapid assessment tool that works for, and is
able to be consistently applied to, the full range of
World Heritage properties (natural, cultural, and
mixed).

2. Isable to rapidly assess the physical and ecolog-
ical impacts of climate change on a property’s
OUYV, but also provide a high-level assessment of the
economic, social, and cultural consequences of climate
change for communities that depend on an individ-
ual World Heritage property.

3. Isscientifically rigorous, systematic, and comprehen-
sive yet not overly complex (balancing scientific
and political credibility with practicality at the
property level).

4. Is repeatable, allowing for assessments over time to
assess trends (in the current era of rapidly chang-
ing climate, the ability to reassess vulnerability
at periodic intervals in the light of new scientific
understanding can guide updates of management
actions).

5. Is transparent, enabling others to see exactly how
the assessment was derived.

6. Puts climate change into context; i.e., climate change
is becoming a dominant threat to many World
Heritage values but is only one of many cumulative
pressures affecting World Heritage properties in
general.

7. Provides opportunity to identify adaptation strategies
in the face of potential impacts, with a consistent

PSF 36/1 | 2020
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methodology that supports applications for funds
and other resources.

8. Assists in better understanding by local and Indige-
nous communities and other users of World Heritage
properties of climate change and its impacts (there-
fore it is a key engagement tool).

9. Assists other World Heritage properties with similar
values but less expertise to benefit from preexisting
assessments.

10. Is standardized, so that it can ultimately become
part of World Heritage processes (such as State
of Conservation reports, periodic reporting, and
nominations).

Given the rapidly changing climate, three of the above
features are particularly important. Firstly, the applica-
bility of the CVI to all types of World Heritage prop-
erties means that it provides a standardized approach
for assessing climate vulnerability. Secondly, the
repeatability of the CVI means that changing condi-
tions can be evaluated over a specified timeframe (e.g.,
3-5years), as can the effectiveness of management
responses. Thirdly, the transparency of the CVI process
means that the process can be rerun to test the sensi-
tivity of the final outputs to different assessments of
individual steps (by the same participants or a different

group).
Widespread interest in the CVI has led to:

* Development of the CVI website (https://cvi-heri-
tage.org));

* Publication of a plain-English outline in The Con-
versation (https://theconversation.com/from-shark-
bay-seagrass-to-stone-age-scotland-we-can-now-
assess-climate-risks-to-world-heritage-119643);

* Numerous briefings for agencies and countries who
are concerned about climate change impacts on
their heritage; and

* Endorsement of the CVI by the Climate Change
and Heritage Working Group of ICOMOS, and by
the Protected Areas Climate Change Specialist
Group of the IUCN World Commission on Protect-
ed Areas, both of whom have made it part of their
current work program.

Applications of the CVI to date have led to proposals
to integrate outcomes into relevant management plans,
and to periodically repeat the process, enabling man-
agement that is responsive to changing future circum-
stances. The CVI process engages local community
members in identifying key climate stressors and im-
pacts, as well as offering opportunities for adaptation
and impact mitigation for both the property itself and

within the community. The systematic nature of CVI
means that it can assist in prioritizing actions, help to
strengthen community and institutional capacity, and
improve protected area governance.

Where to next for the CVI?

The HONO workshop provided lessons for other her-
itage sites across Orkney and elsewhere in Scotland.
HES has now recommended that the CVI process be
repeated for HONO every five years, in parallel with
the management review cycle. HES is also proposing to
undertake CVI workshops for all Scottish World Heri-
tage properties, with two further applications planned
for 2020, and has noted that “the process is flexible and
rigorous enough for much wider application and it is
anticipated that others will find the format and process
useful when considering the key values and climate
change challenges at heritage sites worldwide.” For its
part, the Shark Bay Advisory Committee is using the
outcomes of the CVI process to inform development of
their climate change adaptation strategy.

Several additional Australian World Heritage proper-
ties have expressed a strong interest in applying the
CVI, as have others in Europe, the Americas, Asia, and
the Middle East.

Applying the CVI beyond World Heritage

While the CVI was developed for World Heritage
properties, the CVI framework has demonstrated its
adaptability for other protected areas. The majority of
protected areas have a statement describing the values
for which they are recognized, akin to the statement of
OUV for World Heritage properties. These statements
can provide the anchor point from which the CVI pro-
cess is applied.

Interest in the CVI has spread to managers of other
types of protected areas. For example, the managers

of National Trust properties in the United Kingdom
are considering whether the tool might be useful for
awide range of their heritage interests. In addition,
Indigenous groups associated with the Great Barrier
Reef have expressed an interest in trialing the tool.
IUCN has requested further work be undertaken to see
how the CVI can inform its periodic assessment for the
IUCN World Heritage Outlook.

Work is therefore currently underway to develop other
delivery modes for the CVI process to provide a tiered
set of rapid assessment options. The ”CVI Spectrum”
(Figure 2) highlights three such options to assess
aspects of the CVI. For example, the “CVI Snapshot”
provides an initial assessment of only the vulnerabil-
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CVI Workshop

Comprehensive yet rapid
assessment of the climate
vulnerability, including OUV
Vulnerability (or key values) and

The CVI ‘spectrum’
CVI Consult

Rapid assessment of climate
vulnerability (both OUV/key
values and Community
Vulnerability) but with only
selective input and discussion

CVI Snapshot

Very rapid and limited assessment
of OUV Vulnerability (or key
values) only

Community Vulnerability (all
elements of ESC)

Duration

Participants ~30, diverse group

Facilitation Fully facilitated

Likely cost

(time and money)

Most expensive

Analysis depth Comprehensive

- - -

FIGURE 2. The “CVI Spectrum” shows how the CVI can be applied in a variety of ways.

ity of key values within the CVI framework. This may
assist in prioritizing which protected areas require a
more comprehensive assessment, for which more time
and resources are required. The “CVI Workshop” is the
gold standard for assessing climate vulnerability using
the CVI framework, as it applies all of the elements
and draws upon the perspectives of a diverse group of
participants.

Conclusion

The CVI is increasingly being acknowledged across the
international heritage community as providing a sys-
tematic assessment of the impacts of climate change
upon World Heritage properties through a transparent
and repeatable process. Applications of the framework
have indicated that it can be adapted for use in protect-
ed areas beyond World Heritage, and there is substan-
tial and growing interest to do so.

In the current era of rapid climate change, under-
standing vulnerability and identifying effective local
management actions to build resilience of and mitigate
impacts to protected areas is of utmost importance.

2-5, managers/stakeholders

In-person/remotely

3-4 hours

1-2 managers

Independent

Relatively cheap Minimal

Selective Limited

(e -
=

However, for these special places to retain the val-

ues for which they were recognized, and to continue
providing benefits to the global community, immediate
and significant action on the causes of climate change
must also be undertaken at national and international
levels.
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