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Climate Change & Natural Disasters related
to Cultural and natural Heritage

> Cultural and natural heritage are vulnerable to the
adverse impacts of natural disasters. Floods, earthquakes,
landslides, fires, long-term climate effects, and other
natural hazards can cause damage or even total
destruction of cultural and natural heritage

» Based on existing trends, it is expected that the number
of disasters and their intensity will rise (Meier, Will, and
Petzet 2007).

» Climate change will also intensify risks to cultural and
natural heritage assets.

.
C IThe European Earth Observation Programme
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Detail of a relief on the Arch of Galerius photographed by the German
Archaeological Institute in 1924 (left) and in 1984 by the author (right). The affects

of acid rain are clear.

Zerefos, 1984
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Imperative need for continuous
and specialized monitoring

Super-site for Atmospheric Composition Monitoring .
View from National Observatory of Athens, Greece To gﬁchk urtbtahn poIIut[cc?n and
Sa e same time
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Spatial distribution of antiquities
exposed to aerosols, using space -
borne remote sensing
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Satellites Polar Orbit
X-/L-band Station
Sentinel Mirror Site

UAV

OPErNICUS

Monitoring Systems for cultural heritage
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Preparedness, Vulnerability and Risk Assessment, Recovery, and Mitigation Planning Services
have been delivered to > 20 Civil Protection Authorities worldwide

Thousands of
Vulnerability,
Hazard and
Damage
Assessment Maps
and Reference
A5 (Asset) Maps have
EQRisk & 3o e beendeliveredin
siahlinis A e 2 the scale of 1:5000-

1:10000, for a
large portfolio of
disasters

Flood Risk

Coastal ®
Erosion Risk

Technological hazard:

Industrial accident
Tsunami

@ andStorm ¥ e e Industrial
Risk NETES L8, T e Accident Risk

Avast portfolio of disasters: fires, floods, draughts, water
scarcity, landslides, EQs, volcanic eruption, tsunami,
epidemics, industrial accidents, storms/typhoons, etc.
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Exa m ple 1 : | located in the Agia Rigas Fereos

Paraskevi district school (Zagora)
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Gggrnicus

Example 2
Pre-disaster forest fire risk assessment in Southern Croatia.
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Vella luka cave is one of the most important prehistoric archeological monuments in Europe, located on the southern
side of Pinski Rat Mountain, 130 m above the cove of Kale in Vela Luka, (Croatia). Excavations and the archaeological
investigation of the site lead to the conclusion that the cave has been continuously inhabited from the early Stone Age
(about 20 000 bc), and there is evidence of an occasional human presence in the following periods — Iron Age and Copper
Age. To this day it has been used by the Greeks, the Romans, the Byzantines and many others.
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Example 3

Post fire damage assessment of the archeological site in Ancient Olympia (summer 2007)
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Example 3
Post fire damage assessment of the archeological site in Ancient Olympia (summer 2007)
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Number of days with extreme Fire weather Risk

P .
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BoG, 2012
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Flood risk index at each World Heritage site under current and future conditions.

a In 2000 and b in 2100 under the high-end sea-level rise scenario (from:
Mediterranean UNESCO World Heritage at risk from coastal flooding and erosion due
to sea-level rise. Reimann, L., Vafeidis, A.T., Brown, S., Hinkel, J. and Tol R.S.J., Nature
Communications 9, Article number: 4161 (2018)
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Sea Level Rise
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Figure 13.27 | Compilation of paleo sea level data, tide gauge data, altimeter
data (from Figure 13.3), and central estimates and /ikely ranges for projections of global
mean sea level rise for RCP2.6 (blue) and RCP&.5 (red) scenarios (Section 13.5.1), all
relative to pre-industrial values.

Population in low elevation coastal zones

2060 projections
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Source: Neumann, Vafeidis, Zimmermann, Nicholls 2015




Loss events worldwide 1980 — 2017
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Today, 22 June 2019, world experts have convened at the International
Conference “Impacts of Climate Change on Cultural Heritage: Facing the
Chadllenge"” after recognizing that climate change is impacting on all aspects
of world cultural heritage and in particular the integrity of monuments and
sites of universal value adopted the following actions:

1.Research

The creation of a strategy that furnish better tools for our understanding of the
Th.t|‘|eﬁc1’rs| Oé well as a more efficient mitigation of climate change effects. This
will include:

Measure 1.1 Improve the quality of information on impacts of climate change
on cultural heritage monuments and sites by installing detailed recording and
monitoring systems for environmental threats on materials and socio-
economic effects in various parts of the world.

Measure 1.2 Creation of a vulnerability index for each one and for groups of
monuments and sites including those who might be affected in the future by
exTr%medweoTher events in a destabilized climate environment applied
worldwide.



2.Infrastructure

The creation of a strategy to help mitigation efforts of climate change effects
on cultural heritage. This will include:

Measure 2.1 The creation of a repository of good practice for actions, site
management and risk management plans for the prevention of climate
change impacts, to be used by the relevant services for the protection of
cultural heritage.

Measure 2.2 Creating actions that ensure interdisciplinary cooperation in
order to investigate and implement methodologies for development of
effective sustainable adaptation strategies for the climate derived threats to
heritage.

Measure 2.3 Design of increased readiness action programs in Emergencies.

Measure 2.4 Create risk assessment maps for specific threats based on
climatic projections.

Measure 2.5 Elaboration, on the appropriate investment programs for the
protection against extreme weather events.



3.Education

The formulation of an education policy that will advise educational institutions
and other stakeholders on the appropriate content for such programs for the
better coordination of education efforts. This will include:

Measure 3.1 Educating children: Infegrating into the educational material of
primary and secondary education the impacts of climate change on cultural
heritage.

Measure 3.2 Educating the public: Informing the public about the effects of
climate change on heritage through programs and actions in museums,
archaeological sites and schools. Traditional knowledge of indigenous people
and local knowledge systems shall be included in the curricula.

Measure 3.3 Training seminars for decision-makers management authorities
and services on climate change risk management and prevention.



Proposed Organogramme

for Intergovernmental Panel for Climate Change and Cultural Heritage (IPCCH)*
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(*) pending on decisions of the Executive Council of WMO and of UNESCO as appropriate



