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Overview

ÅSea-level Rise (SLR) ςHow much, how soon, potential impacts

ÅCoastal World Heritage Sites (WHS) in the Mediterranean

ÅAssessing risk of coastal WHS to flooding and erosion

ÅAdaptation and barriers

ÅConclusions
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Sea-level rise projections
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Mediterranean

Scenario in 2100 (m)

RCP2.6 0.36

RCP4.5 0.47

RCP8.5 0.62

High-end
(RCP8.5, 95th p)

1.46

Based on Kopp et al. 2017

IPCC (2014), Synthesis Report, SPM
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SLR and Socioeconomic Development
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- Higher extreme water levels

- Coastal erosion

- Saltwater intrusion

- Loss of land & coastal 
ecosystems

- Population concentration

- High urbanization

- Land subsidence

- Varying adaptive capacity

Main physical 
impacts of SLR

Socioeconomic 
development
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The Mediterranean
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UNEP MAP (2012)

Nassos Vafeidis  SLR Impacts on Mediterranean WHS



2) CULTURAL HERITAGE AT RISK
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Starting point

ÅUNESCO World Heritage Sites (WHS) can be highly vulnerable

ÅHigh intangible value

ÅMay lose Outstanding Universal Value (OUV)

ÅSpecial adaptation needs
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?
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Regional Assessment

1) Assess WHS at risk from coastal flooding and erosion under four SLR 
scenarios until 2100

Å 1,092 natural and cultural WHS (2018)

Å We focused on cultural WHS(Reimann et al., Nat. Comms.)

2) Support adaptation planning

Å Identify WHS most at risk 

Å Basis for local-scale assessments

Å Raise awareness

8Nassos Vafeidis  SLR Impacts on Mediterranean WHS



Analysis

ÅWHS data processing ςlack of a coherent 
and consistent database

ÅEstimate 100-yr extreme water level and 
local SLR (for 4 scenarios)

ÅModel flood extent and depth

ÅAssess flood & erosion risk
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Old City of Dubrovnik, Croatia

RISK

Vulnerability

Exposure

Hazard
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INDEX

Indicator

0

not at risk

1

very low

2

low

3

moderate

4

high

5

very high

FLOOD RISK

Flood area [%] 0 > 0 җ рл

Flood depth [m] 0 > 0 җ м

EROSION RISK

Distance [m] > 500 500 < 10

Coastal material rocky -

muddy; rocky 

with pocket 

beaches

- sandy

Mean wave height [m] 0.1 > 0.8

Sediment supply

[mg/l] 
11.5 < 0.5

Risk analysis
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Flood risk
index

Erosion 
risk index
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Flood risk in 2100 (high-end)
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Å40 WHS at risk (82 %)

Å Italy (13), Croatia (6), Greece (3)

ÅVenice: Flood area 98 %

Flood depth 2.5 m
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Erosion risk in 2100 (high-end)

Å46 WHS at risk (94 %)

ÅHighestrisk: Tyre, Lebanon

Å Italy (14), Croatia (7), Greece (4)
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The MOSE project, http://mosevenezia.euLa Stampa (Oct 12, 2017)

Implications for adaptation

Relocation

13

ProtectionAccommodation

ÅMust not compromisetheǎƛǘŜΨǎOUV

ÅShould account for multiple risks and long-term 

change

ÅNeed for innovative adaptation strategies
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Barriers to Adaptation

General Adaptation Barriers to SLR (Hinkel et al., 2018, Nat. Clim.)
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Technological limits

Barriers to WHS Adaptation to SLR

Social Conflict Economic

Finance

Institutional

Social Conflict

Institutional
Economic

Finance

Technological limits
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Research Gaps and Needs

ÅConsistent database on WHS characteristics

ÅCase-specific detailed studies of vulnerability to multiple hazards

ÅInterdisciplinary teams of experts

(e.g. engineers, architects, climatologists,  chemists,

archaelogists, geologists and others)

ÅStrong institutional framework
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