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Executive Summary

Climate change is the fastestgrowing global threat to World Heritage. Many World
Heritage properties around the world are already experiencing significant negative
impacts, damage and degradation. These and many others are vulnerable to impacts
from climate stressors such asrising temperatures, sea level rise anddrought. Recently
observed trends are expected to continue and accelerate as climate change intensifies.

The Wadden SeaWorld Heritage property include sthe largest unbroken tidal flat system
in the world and was inscribed on the UNESCO World Heritage List in 2009, in
recognition of its Outstanding Universal Value (OUV).

This report describes outcomesof the first workshop of key international Wadden Sea
experts representing different scientific and academic sectors centred around the OUV of
the property, held in Hamburg, Germany (10i 11 February 2020). This workshop applied
the first phase of the Climate Vulnerability Index (CVI) for the Wadden Sea The CVlis a
methodology to rapidly assessvulnerability through expert appraisal of the best-
available climate science applicable to all types of World Heritage properties (natural,
cultural or mixed) .

The three identified key climate stressors impacting the Wadden Sea OUV are
1 Temperature trend (air and/or water) ;
I Extreme temperature events; and
1 Sea levelrise.

These were consistent across théwo time frames considered (ca. 2050 and ca. 2100
usinga O bu-ssunseusasl 6 c | i mat e ,whickerapgesent®the(mRCIR&Gy. 5 )
consequenceof current international policies linked to greenhouse gas emissions. OUV
Vulnerability  was assessed as High (the highest category) for both timeframes.

Whilst t he vulnerability associated with the two temperature -related climate stressors

was assesseds High in both timeframes , the vulnerability to impacts from sea level rise
escalated from Low in ca. 2050 to High in ca. 2100. Collectively and for both timeframes,
there is potential for major loss or substantial alteration of the majority of the attributes

that convey the OUV.

With respect to climate adaptation and response measures there are limited possibilities
currently known and ready to implement that support the system to acclimate and/or
adapt to either increasing air and water temperatures or extreme temperature events.
Improved knowledge of measures for adaption to temperature trends and extreme
temperature events may inform additional management options. Adaptation strategies
associated with sea level rise, which invoke local and regional management responses
and build upon established scientific and technical support, might be of significant
influence to the OUV (in particular during the latter part of this century) . It was deemed
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important by the participants of the workshop to minimise other (localised) stressors on
the ecosystem thereby enhancing the natural resilience of the system.

Global actions to substantially reduce greenhouse gas emissiongre essential, especially
to reduce temperature impacts in the near term. The combination of actions to address
climate change and support clim ate adaptation is critical to maintain the OUV of the
Wadden Sea.

The second phaseof the CVI process to assesgshe vulnerability of the associated
6communityé (Il ocal, ddsmeemnmneéndedfarradubsequener nati onal )
workshop.

Resumeé

Klimafora ndringer er den hurtigst voksende globale trussel mod verdensarven. Mange
verdensarvssteder overalt i verden oplever allerede betydelige negative pavirkninger,
skader og forringelser. Disse og mange andre omrader er sarbare over for
klimaforandringer, sa s om stigende temperaturer, havvandsstigninger og terke. De
seneste observerede tendenser forventes at fortsaette og accelerere, nar
klimaforandringerne intensiveres.

Verdensarv Vadehavet inkluderer verdens stgrste, ubrudte tidevandssystem, og blev
optaget pAUNESCOs verdensarvsliste i 2009, som en anerkendelse af dets enestdende,
universelle veerdi (Outstanding Universal Value, OUV).

Denne rapport beskriver resultaterne fra den fgrste workshop med vigtige internationale
vadehavseksperter fra forskellige videnskabelige og akademiske sektorer. Workshoppen
fokuserede pa verdensarvens OUV, og blev afholdt i Hamborg, Tyskland d. 10.11.
februar 2020. Denne workshop anvendte den fgrste fase af klimasarbarhedsindekse
(Climate Vulnerability Index, CVI) for Vadehavet. CVI er en metode til hurtigt at vurdere
klimasarbarheden for alle typer af verdensarvsudpegninger (naturlige, kulturelle eller
blandede).

De tre identificerede, centrale klimastressorer, der pavirker Vadehavets OUV, er.
1 Temperaturtrend (luft og / eller vand);
1 Ekstreme temperaturbegivenheder; og
1 Havvandsstigning.

Disse klimastressorer var forenelige inden for de to overvejede tidsnedslag (ca. 2050 og

ca. 2100), hvor der -bsuesw ad mv e&n d tmaestc etnbaur siien g SRSCP 8 .
repraesenterer de mestsandsynlige konsekvenser af de nuveerende internationale

malsaetninger, der er forbundet med drivhusgasudledninger. OUV -sarbarh eden blev

vurderet til at veere H  gj (den hgjeste kategori) i begge tidsnedslag. Mens

Vi
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sarbarheden, som er forbundet med de to temperatur -relaterede klimastressorer, blev
vurderet som veerende hgj i begge tidsnedslag, havde sarbarheden fra pavirkningen af
havvandsstigninger eskaleret fra lav i ca. 2050 til hgj i ca. 2100. Bade individuelt og
feelles for begge tidsnedslag, er der potentiaé for et stort tab eller veesentlig sendring af
de egenskaber, der ledsager OUV.

Med hensyn til klimatilpasning, forstdelse og responsmal, kan der veere begraensede
muligheder for at hjeelpe systemet til at akklimatisere sig og /eller tilpasse sig stigende
luft - og vandtemperaturer eller ekstreme temperaturbegivenheder. Mere viden om
tilpasningen til temperaturforlgb og ekstreme temperaturbegivenheder, kan maske
preege forvaltningsmulighederne. De tilpasningsstrategier, som er forbundet med
havvandsstigninger, der kalder pa lokal og regional styringssvar, og bygger pa
veletablerede videnskabelig teknisk viden, kunne pavirke OUV markant (seerligt i den
sidste del af dette arhundrede). Deltagerne i workshopen betragtede det som vigtigt at
minimere andre (lokaliserede) stressfaktorer pa gkosystemet for derved at forbedre
systemets naturlige modstandsdygtighed.

Globale handlinger, der bidrager til veesentlig reduktion af drivhusgasudledninger, er
vigtige, isaer for at reducere temperaturpavirkningen pa kort sigt. Kombina tionen af
handlinger til at tackle klimaforandringer og statte til klimatilpasning er afggrende for at
bevare Vadehavets OUV.

Det anbefales, at den anden fase af C\fprocessen, der handler om at vurdere
sarbarheden i det tilknyttede 'samfund' (lokalt, nati onalt og internationalt), behandles pa
en efterfglgende workshop.

Zusammenfassung

Der Klimawandel ist die am schnellsten wachsende globale Bedrohung fiir das Welterbe.
Weltweit sind viele Welterbestatten bereits erheblichen negativen Auswirkungen,
Schadenund Verschlechterungen ausgesetzt. Sie sind, wie auch das Weltnaturerbe
Wattenmeer, anféllig gegentiber den Auswirkungen des Klimawandels, einschlief3lich
steigender Temperaturen, Anstieg des Meeresspiegels und Dirre. Es wird erwartet, dass
sich die derzeit beobachteten Trends fortsetzen und beschleunigenwerden, wenn sich
der Klimawandel verscharft.

Das Weltnaturerbe Wattenmeer umfasst das gréf3te zusammenhangende Gezeitensystem
der Welt und wurde 2009 in Anerkennung seines aul3ergewdéhnlichen universellen

Wertes (Outstanding Universal Value, OUV) in die Liste der UNESCO-Welterbestétten
aufgenommen.

Dieser Bericht beschreibt die Ergebnisse des ersten Workshops internationaler
Wattenmeer-Experten aus verschiedenen wissenschaftlichen und akademischen

Vi
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Bereichen, die die Aspekte des OUV umfassen der Welterbestatte (1011. Februar 2020,
Hamburg). In diesem Workshop wurde die erste Phase des Climate Vulnerability Index
(CVI) fur das Wattenmeer angewendet. Der CVI ist eine Methode zur schnellen
Bewertung der Klimav ulnerabilitat fur alle Arten von Welterbestatten (Natur, Kultur

oder gemischt).

Als die drei zentralen Klimastressoren, die sich auf die OUV am Wattenmeer auswirken,
wurden identifiziert:

1 Temperaturanstieg (Luft und / oder Wasser);

1 Extreme Temperaturereignisse; und

1 Meeresspiegelanstieg.

Diese drei Stressoren waren konsistent fur zwei Zeithorizonte (ca. 2050 und ca. 2100)
unter Verwendung einesA B u s i-as-8 s 8 -&limAszenarios (RCP8.5), welches die
wahrscheinlichste Folge der derzeitigen internationalen Politik im Zusammenhang mit
Treibhausgasemissionen darstellt. Die OUV -Vulnerabilitat wurde fur beide
Zeitraume als H och (die hochste Kategorie) bewertet . Wéahrend die Vulnerabilita t im
Zusammenhang mit den beiden temperaturbedingten Klimastressoren in beiden
Zeitraumen als hoch bewertet wurde, stieg die Verwundbarkeit gegentiber den
Auswirkungen des Meeresspiegelanstiegs von niedrig um 2050 auf hoch um 2100.
Insgesamt und fiir beide Zeitraume ist das Verlust- oder Anderungspotenzial fir die
Mehrzahl der Attribute, die den OUV vermitteln, enorm.

In Bezug auf Klimaanpassung, Verstandnis und reaktive MaRnahmensind nur begrenzte
Mdglichkeiten, das System bei der Anpassung an steigende Luf und
Wassertemperaturen oder extreme Temperaturereignisse zu unterstitzenbekannt.
Verbesserte Kenntnisse tber MaRnahmen zur Anpassung an Temperaturtrends und
extreme Temperaturereignisse kdnnen zusatzliche Managementoptionen liefern.
Klimaanpassungsstrategien kdnnen dann den grof3ten Nutzen bringen, wenn sie sich auf
Mafinahmen im Zusammenhang mit dem Anstieg des Meeresspiegels konzentrieren, die
lokale und regionale Managemententscheidungen einschlieen und auf etablierter
wissenschaftlicher und technischer Unterstiitzung aufbauen. Die Teilnehmer des
Workshops hielten es fiir wichtig, andere (lokal begrenzte) Stressfaktoren im Okosystem
ZU minimieren.

Globale MalRnahmen zur wesentlichen Reduzierung der Treibhausgasemissionen sind
unerlasslich, insbesondere umdie Auswirkungen auf die Temperatur in naher Zukunft
zu verringern. Die Kombination von MalRnahmen zur Bekampfung des Klimawandels
und zur Unterstiitzung der Klimaanpassung ist fiir die Erhaltung des OUV des
Wattenmeeres von entscheidender Bedeutung.

Die Anwendung der zweiten Phase des C\AProzesses zur Bewertung der Vulnerabilitat
der mit dem Weltnaturerbe Wattenmeer assoziierten A C o mmu r(lokal,yefional und
international) wird fir einen anschlieRenden Workshop empfohlen.

Viii
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Samenvatting

Klimaatveranderin g is de snelst toenemende wereldwijde bedreiging voor
werelderfgoedgebieden. Werelderfgoedlocaties over de hele wereld hebben al met
aanzienlijke negatieve invloeden, schade en achteruitgang te maken. Deze en vele andere
werelderfgoederen zijn kwetsbaar voor de effecten van klimaatstressoren zoals stijgende
temperaturen, zeespiegelstijging en droogte. Recent waargenomen trends zullen naar
verwachting doorzetten en versnellen naarmate klimaatverandering aan intensiteit
toeneemt.

Het Werelderfgoed Waddenzeebestaat uit het grootste aaneengesloten getijdensysteem
ter wereld en werd in 2009 in de UNESCO-Werelderfgoedlijst opgenomen vanwege haar
Outstanding Universal Value (OUV).

Dit rapport beschrijft de resultaten van de eerste workshop waar belangrijke

intern ationale Waddenzeeexperts met expertise uit verschillende wetenschappelijke en
academische sectoren rondom de OUV van het Werelderfgoed Waddenzee bij elkaar
kwamen. De workshop vond plaats in Hamburg, Duitsland (10-11 februari 2020). In deze
workshop werd de eerste fase van de Climate Vulnerability Index (CVI) voor de
Waddenzee toegepast. De CVI is een methodologie om snel de kwetsbaarheid voor
klimaatverandering in kaart te brengen en is toepasbaar op alle soorten
werelderfgoederen (natuurlijke, culturele of gemengde). De op de workshop aanwezige
deskundigen beoordeelden de kwetsbaarheid van de Waddenzee op basis van de best
beschikbare klimaatwetenschappelijke inzichten.

Als drie belangrijkste klimaatstressoren die van invloed zijn op de OUV van de
Waddenzee werden geidentificeerd:

1 Temperatuurstijging (lucht en/of water);

1 Gebeurtenissen met extreme temperaturen; en

1 Zeespiegelstijging.

Deze uitkomst was consistent voor de twee onderzochte tijdframes (ca. 2050 en ca.

2100) , waarbij uitgegaanwerdv an e en -aslusuian és k|l i maat scenari o (F
wat het meest waarschijnlijke gevolg is van het huidige internationale beleid voor de

uitstoot van broeikasgassen.De overall kwetsbaarheid van de OUV werd voor

beide tijdframes als Hoog beoordeeld (de hoogste categorie in de CVI methode). Dit

betekent dat er voor beide tijdframes kans is op een groot verlies of substantiéle

veranderingen van de waarden van het gebied zoals beschreven in de OU\De

kwetsbaarheid voor de twee temperatuur gerelateerde klimaatstressoren werd in beide

tijdframes als Hoog beoordeeld. De kwetsbaarheid voor zeespiegelstijging veranderde

van Laag rond het jaar 2050 naar Hoog rond het jaar 2100.

Er lijken beperkte mogelijkheden om het Waddensysteem te ondersteunen om zich aan
te passen aan de stijgende lucht en watertemperaturen en aan gebeurtenissen met
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extreme temperaturen. Meer onderzoek zou aanvullende beheersopties kunnen
opleveren. Adaptatiestrategie€n voor zeespiegelstijging, die een beroep doen op lokale en
regionale beheersmaatregelen en gebaseerd zijn op gevestigde wetenschappelijke en
technische ondersteuning, zouden van grote invioed op de OUV kunnen zijn (met name

in het laatste gedeelte van deze eeuw). De deelnemers van de workshop benadrukten dat
het van belang is an andere (lokale) stressfactoren op het ecosysteem te minimaliseren
en zo de natuurlijke veerkracht van het systeem te verhogen.

Wereldwijde maatregelen zijn noodzakelijk om de uitstoot van broeikasgassen
aanzienlijk terug te brengen, vooral om de effectenvan de temperatuur op korte termijn
te verminderen. De combinatie van deze maatregelen om wereldwijde
klimaatverandering te beperken en acties om klimaatadaptatie in de Waddenzee zelf
bevorderen is van cruciaal belang om de OUV van de Waddenzee in standethouden.

Voor de tweede fase van het C\Aproces, waarin de kwetsbaarheid van de bijbehorende

6gemeenschapd (lokaal, nationaal en internat.i

volgende workshop aanbevolen

ona
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1. Introduction

1.1 Background to this report T why the Wadden Sea?

Climate change is the fastest growing global threat to World Heritage properties
(Osipova et al. 2017)many of which T natural, cultural and mixed T are already being
impacted. The severity of current climate impacts on individual World Heritage
properties varies, as do the range of climate drivers causing those impacts (see Section3
and 4), and the rate at which they are occurring. In most cases, climate change impacts
result in a degradation of the attributes Athat collectively conveythe Outstanding
Universal Value (OUV). OUV isthe central concept for World Heritage properties and
the basis for its inscription on the World Heritage List.

In 2019, the Wadden Sea World Heritage property celebrated its 10" anniversary of
UNESCO World Heritage inscription. As other sites, the Wadden Sea is vulnerable to
climate change effects. The extent to which a varietyof climate change stressors will
impact the OUV of the Wadden Sea is, however, not yet clear, nor is it clear which of
these stressors should be considered the most significant.

In September 2018, a presentation abouta then-new methodology (the Climate
Vulnerability Index or C VI) was given to key members of the Common Wadden Sea
Secretariat (CWSS) and the Trilateral Task Group-Climate (TG-C, since 2019 Expert
Group-Climate Change Adaptation, EG-C), including the Acting Chair and Secretary of
the EG-C. The CVI is designed to assess the impacts of climate change iWorld Heritage
properties and the Wadden SeaWorld Heritage property was considereda good

candidate for a workshop given:
1 the fact the Wadden SeaWorld Heritage property is atransboundary tri -national
property posing an additional challenge for managing climate change adaption,
1 the existing expertise on climate change within the TWSC, and
1 the needto identify priority issues for climate change adaptation and to consider a

broader globally-consistent approach to assessing climate change

There was widespread support by those present for trialling the CVI in the Wadden Sea
and to gain experience with the CVI process and for the Wadden Seato become an
exemplar for other World Heritage properties with similar values being impacting by

similar climate stressors.

The trilateral Wadden Sea Board (WSB), as governing body of the Trilateral Wadden Sea
Cooperation (TWSC), adopted a proposalprepared by the EG-C and the Task Group

AThe attributes are the specific features that convey the Outstanding Universal Value (OUV); they may be
tangible or intangible but are identified at the level at which management occurs within the property
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World Heritage (TG-WH) to pilot the CVI as a transnational tool to get a comprehensive
view on possible impacts of climate change on the values of the Wadden Sea. The CVI
processcan alsohelp identify research questions with respect to climate changeand
adaptive management for World Heritage properties. The subject of climate change in
the Wadden Sea is complexand the diverse group of stakeholders provides additional
complexity, soit was decided tolimit the application of the CVI to the first phase
(assessmat of OUV Vulnerability).

On 10i 11 February 2020 the CWSS organisedn international expert workshop in which
the impacts of climate change upon the OUV of the Wadden Sea World Heritage Site
were discussed (phase 1). The trilateraEG-C and TG-WH supported the workshop
preparation and the workshop was facilitated by the CVI lead developers.

The objective of this workshop was to assess thé@OUV Vulnerability of the Wadden Sea
World Heritage property to climate change focussing on the key World Heritage
attributes most likely to be impacted. The steps for the workshop were:

(1) Understand the CVI framework and its application in the Wadden Sea World
Heritage property ;

(2) Understand the key valuesthat comprise the OUV, plus any additional values for
the Wadden SeaWorld Heritage property that are significant to local and regional
stakeholders but that do not form part of the (globally -significant) OUV;

(3) Understand future climate change scenarios facing the Wadden SeaNorld
Heritage property and agree on the scenaio to be used for therapid assessment

(4) Assessthe range of potential climate stressors impacting the Wadden SeaWorld
Heritage property and selectthree climate stressors considered most important;

(5) Evaluate the vulnerability of the OUV to the selected key climate stressors,
considering the potential impact (based on exposure and sensitivity) and the
adaptive capacity; and

(6) Briefly discuss the CVI phase 2 which will subsequently assess the Community
Vulnerability in one or more future workshops ; this would consider the economic,
social and cultural dependencies and adaptivecapacities of the (human)

communit y associated with the World Heritage property .

The CVI outcome should help managing the World Heritage property, reporting to
UNESCO on the status of the area and provide guidance on prioritising research
guestions. The results of the workshop will be also used to further elaborate the CVI and
the experience gained will be used to improve the methodology. By considering the
results of phase 1(reported here), the Wadden Sea Board will decide whether phase 2

(Community Vulnerability) will be undertaken in the near future.
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1.2 Overview of the Climate Vulnerability Index (CVI)

The Climate Vulnerabilit y Index (CVI) is a rapid assessment tool to systematically assess
climate change vulnerability of all types of World Heritage properties. Developed in
Australia, it is a comprehensivevulnerability assessment approach that balances
scientific robustness and credibility with a level of practicality. The CVI is increasingly
becoming acknowledged, both within Australia and internationally, as a systematic way
to assess the impacts of climate change upoWorld Heritage properties in a transparent
and repeatableway. The CVI framework (Figure 1.1) builds upon the vulnerability
framework approach described in the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC2007). However, the CVI differs from
many vulnerability assessments because it comprises two distinct phases and can be

applied across all types ofWorld Heritage properties, assessing:

1 Phase 1:0UV Vulnerability - this assesses the exposure, sensitivity and
adaptive capacity of keyWorld Heritage attributes that convey the OUV of the
property, assessing how they will be impacted by three key climate stressors

(Figure 1.2) chosen to be the most relevant for that property; and

1 Phase 2:Community Vulnerability based on the economic, social and cultural
connections of the community associated with the World Heritage property, the
dependency of the community upon the property, and the capacity ofthe

community to adapt to climate change.

Sensitivi
| *  Exposure

*  Sensitivity

*  Adaptive capacity
Potential impact Adaptive capacity

_ ESC = Economic-social-

cultural

C} Interim outcome m Community
Vulnerability
@ Outcome

Figure 1.1. The CVIframework to undertake rapid assessment of climate
change vulnerability of World Heritage properties and associated
communities (Day et al. 2020) .
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dimate Stressor Synonyms Timeframe
Temperature trend (air and/ or water) |warming; hotter than average weather; increased evaporation; desiccation; sea-surface temperature; ocean warming chronic
Extreme temperature events heatwaves; bleaching; hot spell; desiccation; marine heatwaves acute
Precipitation trend rainfall; rainstorms; showers; drizzle; heavy dew; hailstorms; sleet; snow chronic
§~ Intense precipitation events rainstorms; tropical cyclones; blizzard; storminess; extreme rainfall acute
g Hooding (fluvial, pluvial) runoff; soil absorption; intermittent waterways; flash flood acute
Drought (severity, duration, frequency) |aridity; dehydration; below average rainfall; prolonged water shortage; soil moisture chronic
g g Mean wind trend gale; gusts; change in wind direction chronic
2 g Sorm intensity and frequency tropical cyclones; tornado; lightning strikes; blizzard acute
3 8 Seallake ice change ice extent; ice thickness; age of ice chronic
z‘ig_’ = | snow cover change snowpack; snow thickness; snow compaction; perennial snow; age of snowpack chronic
Sea level rise (trend) flooding; subsidence; post-glacial rebound; ocean heat content; thermal expansion chronic
i) oastal flood coastal wilnerability; nuisance flooding acute
g Sorm surge storm floods; storm tides; significant wave height; wave setup acute
Qoastal erosion currents; waves; sediment transport; accretion; deposition chronic
© e.g., Ocean acidification pH; saturation state; acidity; calcification rate; ocean chemistry chronic
g,— e.g., Radiation change surface radiation; cloud fraction; long-wave radiation; short-wave radiation chronic
j=
S X

Figure 12. Climate stressors used in the Climate Vulnerability Index (CVI)

methodology (after Day et al. 2020). Note that not all 14 listed climate

stressors used generally across World Heritage properties (shown with

coloured background) necessarily apply in the Wadden Sea; however, there

may be one or morespéddifionaktiieesbestthat ar
applicable (see Section 4.3)

Results of both OUV and Community V ulnerabilit ies are highly relevant for many groups
including the site managers, the responsible management agencies, the businesses that
are dependent on the property and the local communities around each World Heritage

property, especially as the CVI assesses the extent to which they may be able to adapt.

The foundation for the CVI process is the Statement of OUV for a property, from which
key World Heritage attributes are summarised. A preliminary assessment of the current
condition and trend in the condition of the key attributes was undertaken in the
workshop. The key climate stressors most likely to impact the keyattributes are
identified for a defined and agreed time scale (e.g. by 2050). With this foundation

established, the CVI process is initiated (seecvi-heritage.org/about )

The CVI process is best undertaken through a workshop of diverse stakeholders
(including si te managers, researchers, community representatives, dependent business
owners, management agency representatives, and other stakeholders) and systematically

works through the steps outlined in Section 4 (see also Day et al. 2020).

Developed in Townsville, Australia, the CVI has subsequentlybenefited from i nput and
guidance from many experts around the world including from the International Council

on Monuments and Sites (ICOMOS) and the International Union for Conservation of


https://cvi-heritage.org/about
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Nature (IUCN), two of the advisory bodies for the World Heritage Committee. The
ICOMOS Climate Change and Heritage Working Group (CCHWG) has included the
development of the CVI in its current work plan, as has the IUCN Protected Areas
Climate Change Specialist Group; the UNESCO World Heritage Centre is also supportive
of the CVI.

The CVI methodology is now established but continues to evolve with every application.
The Wadden Seaworkshop, along with a series of other workshops occurring nationally
and internationally over t he next 18 months involving different types of heritage

properties, will be used to help improve and refine this methodology.

The initial workshop for the Wadden Sea only asses®d the OUV Vulnerability ( Phase 1)
which is the first important outcome of the CVI process. The secondoutcome, the
Community Vulnerability, will assess the extent to which the community may be able to
adapt, an aspect rarely considered in many assessments of climate impactsA more
detailed outline of the CVI processis provided by Day et al. (2020).

This Wadden Sea report, together with other CVI reports (e.g., Day et al. 2019 Heron et
al. 2020), hasimplications for the assessment ofother World Heritage properties and
substantiates the value of the CVI process for assessingNorld Heritage properties, as
well as assessing the vulnerability of other natural and cultural heritage properties
around the world.
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2. The Wadden Sea World Heritage
property

2.1 Geography

The Wadden Seais a serial tri-national World Herit age property, extending acrossthe
Danish Wadden Sea maritime conservation area; the German Wadden SeaNational
Parks of Hamburg, Lower Saxony and SchleswigHolstein ; and the Dutch Wadden Sea

Conservation Area (Figure 2.1).

The Property covers an area ofnearly 11500 km2 (CWSS 2012 between the land-sea
interface and the offshore area of the three countries, with a coastal distance of roughly

500 km.
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Figure 2.1. Map of the Wadden Sea (source: CWSS).
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2.2 The World Heritage property
One Wadden Sea. One World Heritage.

The Wadden Sea was inscribed on the UNESCO World Heritage List in 2009, in

recognition of the O6Outstanding Universal Valuebd
progress made in protecting and managing it for future generations. The initial

inscription included the Dutch and German Wadden Sea; the property was extendedin

2011(Hamburg) and in 2014 (Denmark).

The Wadden Sea isa large, temperate coastal sediment exchange systeni one of the last
remaining large-scale, intertidal ecosystems where natural processes continue to
function largely undisturbed. It is a relatively flat coastal wetland environment formed

by interactions between physical and biological factors. Thesecontribute to a multitude
of transitional habitats , such astidal channels, sandy shoals, seagrass meadows, mussel
beds, sandbars, mudflats, salt marshes, estuaries, beaches and duness well as offshore
areas. The transitional environment between land and sea is characterized by the
constant change of flood andebb tides, fluctuations in salinity, high temperatures during
summer and occasional ice cover in winter.

These dynamiccircumstances have created numerous ecological nichescgolonized by
species that are adapted to the extreme environmental conditions. Three marine
mammal species(harbour seal, grey seal, harbour porpoise),about 150 species of fish
and more than 100 bird speciesare complemented by numerous molluscs, plants, and
micro and macro flora and fauna (CWSS 2012.

2.3 Management of the World Heritage property

With the inscription of the Wadden Sea, the World Heritage Committee obligated the
Trilateral Wadden Sea Cooperation (TWSC) to protect and manage the Wadden Sea and
its OUV. Since 1978, he TWSC has provided the overall common framework f or the
protection of the property ; its cornerstones are laid down within the Joint Declaration
signed by the partiesin 2010 (CWSS 20104. At consecutive ministerial conferences and
within the Wadden Sea Plan (CWSS2010b) common principles, objectives and policies
have been agreed upon. The Guiding Principle, as agreed at the 1991 Wadden Sea
Conf er e toackigve, asdar d possible, a natural and sustainable

ecosystem in which natural processes proceed in an undistur bed way 0 .
Further, a comprehensive set of primarily ecological Targets were agreed upon by the
cooperation. These have been set in the Wadden Sea PlafCWSS 2010b) which serves
as the management plan for the property with complementary regulations, plans and
programmes on the regional levels in each country.

While there are differencesin how the relevant national legal protection instruments are
composed within the overall framework, which naturally follows from the apparent
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differences in legal schemes they are basically similar in objectives, protection
regulations and enforcement. Most of the nominated property is state -owned (federal or
state level) and only a very small part is privately owned. The Wadden Sea is subject to
comprehensive protection, management and monitoring, in both the national
perspectives and the international context (which is unprecedented in terms of its
integrated and harmonized approach).

Danish Wadden Sea

The large majority of the reserve is state owned (almost 99%). The resis owned by
adjacent municipalities and private persons. This concerns predominately salt marsh
areas and the northern part of the Margrethe Kog.

The Danish Wadden Sea Nature and Wildlife Reserve is divided into a number of zones
in which admission and use of the areaare regulated. Access and huntingare strictly
prohibited in around 10% of the reserve. Tlesezones encompass the ecologically most
valuable areas such as breeding and resting areas for harbour sealsand breeding and
roosting areas for birds.

Dutch Wadden Sea

The protection of the Dutch part of the nominated property, though similar in structure

to the German protection, combines a unique national physical planning approach with a
designation of the property under the Nature Conservation Act 1998 supported by
additional designations.

The -planeiyg-deci si on doc u me fortmer RikBd\Wadden Seenavd  (
Structuurvisie Waddenzee) has the status of a law and its objectives and conditions are
bindi ng upon all state, regional and local authorities. The main objective is the
sustainable protection and development of the Wadden Sea as a nature area and
conservation of the open landscape. This explicitly includes the conservation of
landscape qualities, in particular the quietness, openness and naturalness. This objective
closely relates to the Targetsof the Wadden Sea Plan. The local plans are binding legal
documents with direct implications for the individual citizen or company. This approach
was alsochosento engage and commit the regional and local authorities.

German Wadden Sea

The protection objectives of the German Wadden Sea National Parks covering the
German part of the property, are to protect the Wadden Sea and its natural development
by enabling it to develop in a mostly undisturbed way . The conservation of nature by the
national park s should also lead to an improvement of the living and working conditions
of the human population living within the region through positive repercussions on
tourism and the reputation of the region. This is currently a common Wadden Sea-wide
understanding of the added function of the protection and management schemes for the
nominated property also embraced by the Wadden Sea PlanCWSS 2008).

The three national p arks are protected by law, and eachis divided into two or three
protection and management zones with different levels of regulations.
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The Schleswig -Holstein National Park (441,500 ha), protected since 1985,is
divided into two zones, in which different activities are permitted . The core zone(zone
1) comprises coherent tidal basins and covers about 36% of the National Park
including the ecologically most valuable areas. Within the core zone, an area of 12,90
ha has been designated as a zone in which all resource use has been fully prohibited.
The area covers about 3% of the National Park areaZone 2 includes an area which is
designated as a whale sanctuary.

The Hamburg National Park (13,750 ha), protected since 1990, is divided into
two zonesbased on designated usageZone 1 is reserved for the establishment and
succession of natural dynamics covering about 92% of the National Park. Zone I
(about 8%)) is reserved for recreation, sustainable tourism and nature experience
activities which are in line with the National Park targets.

The Lower Saxon National Park (345,000 ha), protected since 1986 is divided
into three zones. Zone 1i the core zonei covers 68.6% of the total area and includes
the ecologically most sensitive areas. Zone 2i the intermediate zone i covers 31% of
the total area. In general, the protection regime is similar to the cor e zone
exemptions for certain uses are made provided that the protection aims are not
jeopardized. Zone 3i the recreational zonei covers about 0.5% of the total area.
Only low-impact recreational activities are allowed there.

2.4 Implications of World Heritage status

The 1972 World Heritage Convention (UNESCO 1972)deals with the identification,
protection and preservation of cultural and natural heritage around the world that is of
outstanding value to all of humanity. The term Outstanding Universal Value (OUV)
means cultural and/or natural significance which is so exceptional as to transcend
national boundaries and to be of common importance for present and future
generations.

The Convention has now been ratified by 193 governments, and in2019 there were 1121
sites on the World Heritage List. With the listing of the Wadden Sea, the World Heritage
Committee obligated the Trilateral Wadden Sea Cooperationto ensure the protection,
preservation and transmission of the Wadden Sea and its OUVto future generations.

The Operational Guidelines for the Implementation of the World Heritage Convention
list ten criteria which define OUV T six cultural and four natural criteria .

Each World Heritage property has a Statement of OUV (SOUV) which is the principal
reference for protection and management of the property and a baseline for monitoring
and reporting . The following brief description of how the Wadden Sea fulfils three World
Heritage criteria is based onthe SOUV for the Wadden SeaWorld Heritage property ,
adopted by the World Heritage Committee in 2009 and amended in 2014 (Annex 1):
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1 Criterion viii - Geological processes
Nowhere else on the planet is there sucha diverse and dynamic coastline of this
scale, continually being shaped by wind and tidescreating a variety of coastal and
sedimentary features. The Wadden Sea is unique in that it consists entirely of a
sandy-muddy tidal flat and barrier system under conditions of rising sea level, which
contains examples of postglacial coastal geomorphologyand dynamic interaction s
of physical and biological processes.

1 Criterion ix - Ecological and biological processes
Nature has provided an invaluable record of past and ongoing dynamic adaptation of
plants, animals and their coastal environments to global change. The productivity of
biomass is the highest in the world and offers food availability widely; e.qg., for fish,
seals and birds

71 Criterion x - Biodiversity
Despite its tranquil appearance, the Wadden SeaWorld Heritage is among the
largest wildernesses in Europe and a one of the main hotspots of biodiversity in the
world. It sustains over 10,000 species of plants and animalsand it is one of the main
hotspots of global biodiversity . In addition, it plays an indispensable role well
beyond its borders: the richness of local species is crucial for up to 12 million
migratory birds that make a stopover in the area on their journey to their wintering
and/ or summering grounds.

To be deemed of OUV, a property must also meet theconditions of integrity ¥ and/or
authenticity and must have an adequate protection and management system

1 Integrity
The Wadden Sea World Heritageproperty includes all the facets (species, habitats,
processes) that constitute a natural and dynamic Wadden Sea. The area is large
enough to ensure that these exceptclassnal aspects
ecosystems of this kind are maintained and protected.
1 Protection and management
Protection and management of the World Heritage property are effectively secured.
The WaddenSeds supreme conservation state is the re
nature protection efforts of Denmark, Germany and the Netherlands, where the
Wadden Sea is designated as national parks and nature reserves. Working together in
the Trilateral Wadden Sea Cooperation, these countries ensure the integrated
management of the areai the protection of one inseparable ecosystem that knows no
borders i is a joint responsibility for the world community and for the benefits of
present and future generations.

yIntegrity requires assessing if the World Heritage property is of sufficient size; if its components are sufficiently complete to
demonstrate OUV; and assessing what pressures threaten the site and how they are being addressed.
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2.5 Values of the World Heritage property

Prior to the CVI workshop, ten key valuesof the property (Figure 2.2) were identified
from the SOUV by the CWSS and the tilateral Task Group-World Heritage ( TG-WH) in
their 27t meeting (May 2019). Each key value wasassociated with the relevant WH
criterion (Annex 2). Given the broad descriptive nature of thesekey values measurable
attributes for each described key value were identified for the CVI application (see
Sections 4.1 and 4.2. Together, thesekey values ad attributes form the basis for
assessments madeusing the CVI process.

In addition to the key values that convey the SOUV, there are other local, regional and/or

national values that are still of significance. These Significant Property Values (SPVs;
Annex 3) are also impacted by dimate change. SPVs may beother natural or cultural
features, sceneryor some intangible values (e.g., meditative walks; sounds of lapping
waves, birds calling and blowing wind/rain ).

Figure 2.2. Key values derived from Statement of Outstanding Universal
Value by the Common Wadden Sea Secretariat and the Task Group-World
Heritage.

11



