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1.1 Strengthening Cultural Heritage Resilience for Climate Change - from Research to Policy:
The Work of the EU OMC Group  Johanna Leissner

2021 Nobel Prize for Climate Research

Klaus Hasselmann was awarded the 2021_Nobel Prize in Physics jointly with Syukuro Manabe and

Strengthening Cutral hexe re%ce for climate Sloeio Parisi for groundbreaking contributions to the "physical modeling of earth's climate,

change — from re!

q! ying variability and reliably icting global warming" and "understanding of complex systems".

to policy
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The past evolution of the Earth has been very
dynamic with different climate modes, ice

periOds an d intergIaCial pe riOds * 19th century - 1824 Jean Baptist Fourier discovered green house effect

Human ity h as had 10,000 yea rs Of grace -_— - 1896 Svante Arrhenius suggested that at the current rate of coal burning,
. the atmosphere could begin to start warming in a few centuries
a stable climate!

Historic signposts — from first findings to policies

20t century - 1988 establishment of lotergovernmental Panel on Climate Change (IPCC)

21stcentury - 2003 EU Commission DG Research’s first call on climate change impacts on
cultural heritage

- 2006 Stern Review on the Economics of Climate Change

- 2015 Paris Climate Agreement signed by 197 countries

80 (per mil)

- 2018 Greta Thunberg and Fridays for Future
- 2021 OMC Group Strengthening cultural heritage resilience for climate change
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@Guy Brasseur CfC July 2014

EU OMC group (2021- 2022)

Strengthening Cultural Heritage Resilience PARIS2015

Cop21-CMP11

fOr climate cha nge * Examine the current & emerging threats & impacts of climate change on cultural heritage

The mandate

* Identify & exchange good practices & innovative measures for protection of cultural heritage

Chair: Johanna Leissner (Delegate of Germany) (including both tangible & intangible)

s Examine contribution cultural heritage can make to mitigating & combatting climate change

in line with Green Deal’s goals
So far four meetings in 2021 &

. X ) * Awareness-raising, capacity-building & produce r i to contribute to
Participating countries that sent delegates discussions & planning of climate change measures at European & national level

Austria, Belgium, Croatia, Cyprus, Czechia, Estonia, Denmark, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands, Norway,
Poland, Portugal, Romania, Slovakia, Slovenia, Sweden, Spain, Switzerland
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1. Preparation of questionnaire — work in progress

Open Method of Cooreination (OMC) warking group of Member
Staies’ expers - Srangihening Cultral Herlage Restience (or
Ciimate Change - Questionnare

® State of play in the MS
Identification of direct and indirect threats from climate change
® Collection of Good practice examples

- European
Commission

3. Questionnaire: threats to cultural heritage from climate

change

1) Severe precipitation
2) Long heat waves
B o
Commission

Tog/low/high humidity

10) ncrease of pests.

11) Dieback of vegetation
12) Migration of foreign species

Mandate: Collection of Good Practice examples
60 case studies — received by November 2021

SG RELATED
SG1
Renovation,
SG3 energy,
Research adaptation
18 cases 36 cases
22% 45%
SG2
Mitigation
17 cases
21%
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2. Questionnaire: situation cultural heritage / climate change
in policies

ral heritage not

ingluded in policies . i
2) Some plans exist for
coordination of climate v .
change and cultural heritage
3) Different ministries =
sponsible o
CH policies mention CC .
5) CC policies mention CH .
6) No answer (|

- European
Commission

4. Questionnaire: Risk potential by type of heritage

uildings and monuments
Cultural landscapes

rwater heritage -
lovable heritage

o answer w©

. European
Commission
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PLES — Adaptation

CK AND HISTORIC PARKS—DE.
INOVATIVE AND TRANSFERABLE SO
OR THE CLIMATE-NEUTRAL OPE
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AMPLES - Adaptatio!

EXPLORE WHETHI

AMPLES - Adaptatio

SAFEGUARD AND ENI
City of Bordeaux: URBAI

THE URBAN HERITAGE

Practical measures:
thermal insulation ¢

15t Research Project

2004 -2007

Framew

10 partners — 7 EU countries
GLOBAL CLIMATE CHANGE IMPACT

i ON BUILT HERITAGE
Global climate model 250 x 250 km AND CULTURAL LANDSCAPES

Impact on Outdoor heritage
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d A @ Climate for Culture
27" Research Project « Focus on future indoor climate —because much of our
cultural heritage is displayed and stored inside buildings

2009 — 2014 / 29 partners from 16 EU countries and people too spend more time inside buildings

High resolution regional climate model 10 x10 km n - -
y ind gh . p d " « Indoor climate is important for preservation of cultural
Impacts on indoor heritage and energy deman heritage and for wellbeing of people

+ Indoor climate control is very costly and requires a large
amount of energy!!!

+ Buildings are resp ible for one quarter of total energy

consumption and gr h gas according to
Eurostat.
Global CO, Emissions by Sector
otmer
)
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https://www.youtube.com/watch?v=CNKSwTTbVWg
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EUR-11 RCP4.5
Mean Temperature Change
2021.2050 1611890

=
©cs20 =4 Fraunhofer

Climate simulation : Sea Level Rise

) Changes in sea
level rise, [m]
2081-2100
relative to
1985-2005 for
emission
scenario RCP8.5

North Sea -
highincrease !

2018@Uwe Mikolajewicz, Max-Planck Institute for Meteorology, Hamburg
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Modelling of buildings —
from components to whole buildings

St. Margareta, Roggersdorf
(Bavaria)

Skokloster Castle, Sweden
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What are the results from whole building
simulations?

+ Interior conditions + Energy Demand

« Heating/Cooling

+ Humidification/Dehumidific
« Relative Humidity ation

* Temperature

* Fluctuations of T /rH

« Surface and component * Building Controls

layer conditions . Ventilation
« Temperature + Heating
« Relative Humidity

+ Water Content

-
Commision
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Climate parameters from regional climate model —in
hourly resolution for whole building simulation tool

3 e Value Unit
eteonem (417)
Roguir ord (499 Temperature C
‘f o Relative Humidity %
Normal Rain mm
Wind Speed mis
Wind Direction degree
Global Radiation Wim2
Diffuse Radiation wim2
Global Counterradiation | Wim2
Cloud Coverage %
Ground temperature C
Ground reflectance

Plausibility and applicability of the
T complete d s have been
0 ° *© * * *© verified with past weather records
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Mean Indoor Temperatures

Recent Past (1960 — 1990) Difference to Far Future
Scenario: A1B - Unconditioned Building Type 01 ‘Scenario: A1B - Unconditioned Building Type 01
Poriod: Rocont Past Porod: Rocont Pastto Far Future

Indoor temperature average ['C] rel Indoor temperature average ['C] rel

Latitude [°]
seenu

Latitude [°]

ey

Longitude [*] Longitude []
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Indoor climate in St. Bavo, Ghent, Belgium in 2100
Moderate emission scenario RCP 4.5
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Saint Bavo's Cathedral, Lat. 37.5451 Long. 14.5604
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Mould Growth — an increasing danger
Damage Safe

—————
1960 — 1990 2020 - 2050 2070 - 2100

Z Fraunhofer

25

Insects — more and more a problem

Recent Past (1960 — 1990) Difference to Far Future
Scenario: A1B - Unconditioned Building Type 01

Scenario: A1B - Unconditioned Building Type 01 st Fupnlrad

Poriod: Recent Past

Growth conditions - Insects - temp. dependent [DDiyear]  [DDiyear] o Guoithcond. - Insscts;fsmp. depssdant [ODiyeal [PDiyear]
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Contribution to Green Deal — Renovation wave
Future energy demand for heritage buildings
Changes from Recent Past (1960-1990) to Far Future (2070-2100)

Heating Humidification Dehumidification

Cooling

Expensive and not yet climate neutral

z Z Fraunhofer
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Preliminary summary from EU OMC expert group:
Strengthening Cultural Heritage resilience for
Climate Change

Extreme climate events and gradual climate change are affecting all kinds of cultural heritage

(tangible and intangible) all over the world

= There are still many gaps in understanding and knowledge about climate change impacts

Relevant and reliable data are missing — difficulty to collect the information

Lack of awareness about urgency to adapt exists on all levels

Create a forum for mutual exchange — need for common entry point or observatory

Invest into skills and training opportunities

Intensify cooperation / exchange between heritage experts, climate services, decision makers

Important mainstream policies on EU and MS level - cultural heritage not integrated

= Example: many national adaptation plans do not consider cultural heritage

Start planning now and develop i itigation and plans for climate change
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Thank you and stay safe
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