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Dear Reader,
we are pleased to mvide you with the 4" and final STRENCH newsletter covering the project
durationNovember 2021 February2022 presenting the following topics to you:

ProjectProgress @ 2021/2022
Visit our Webpagehttps://www.interreg-central.eu/Content.Node/STRENCH.html
Andfollow us onFacebookhttps://www.facebook.com/Strench.InterreqCE/

STRENCH International Cenénce 2022
Held on February 242022 from 14:30 to 17:30 hrs CET

Online, hosted as Webinar via Zoom
Held h English language

WebGIS tool-The Risk Mapping Tool for Cultural Heritageotection is Reay to Use

Spotlight & FocusApplying theWebGIStool for Risk Managementan elaborateCase Study
on Zichy Mansiorby the Lake Balaton Development Coordination Agenéjungary

STRENCH Local Working Tables Ye@ZAUT, ITA)
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STRENCHternational Conference 2022

OnFebruary 28th 2022 tha"d STRENCH International Confererwas held. The Conference’s
focus lay on the presentation of the STRENCH project results aiming to enhance cooperation and
exchange of expertise between various actors involved in the deemaking process for the
protection and safeguarding of cultural heritage at risk due to extreme events related to climate
change.

Short summary

Held on February 242022 from 14:30 to 17:30 hrs CET
Online, hosted as Webinar via Zoom
In English language, wii#8 participants attending the conference

Commering withan initial administrative phase during which the participants established their
connection to the virtual meeting roora technical introduction for audiemowas held by Raffaela
Woller of the University for Continuing Education Krems prior to tale@me and opening speeches
by Ottavia Ricci of th#linistero della CulturaConsigliera del Ministro per la valorizzazione del
patrimonio culturale diffuscand Costanza Miliani Presidenza CN®irector of the Institute of
Heritage Science

After the introduction Alessandra Bonazza of thstitute of Atmospheric Sciences and Clim@t¢R
in Italy together witchRaffaelawoller of the Centre of Cultural Pragaty Protection, University for
Continuing Education KrentsAustriaacted as moderators for the conference

Starting with theSTRENCH project and main achievemantsutline of theSTRENCH projesas
presented byAlessandra Bonazzafter which Christope Ebermann of Interreg Central Europe
continued on the topic of @operation on cultural heritage and climate resilience in the Interreg
Central Europe Programma@fter the outline of the STRENCH project and the funding body Interreg
Central Europe had beeexplained Riccardo Cacciotti thfe Institute of Theoretical and Applied
Mechanicsn the Czech Republiotroduced one of the core outputs of the STRENCH project namely
the methodology for vulnerability ranking/NVhich itself is enhanced by an additional toolfjout
produced in the STRENCH project being islemapping tool focultural heritageprotection which

was presented by one of the creatokessandro Sardelfeom the Institute of Atmospheric Sciences
and Climate, CNR, Italy
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After acomprehensiveecap of themain outputs of the 1st sessidyy Raffaela Woller of the UWK
the conference continued with the topic of Project Management Strategied tools for the
safeguarding of cultural heritage in the framework of European cooperagimce the STRENCH
project also aims tgenerate synergies by capitalizing and thus combining the results of 9 relevant
previous EU projects theatb-driven and communitypased resilience for historic ared®m the
SHELTER project and EU R&l Task Force for Climate Neutral and ResilieatUHisorDistricts
was presented byitziber Egusquiza Ortegh TECNALI#K Spain

Before handing the word tBvangelo$erasopoulosf the National Observatory of Athens, Greece
who elaborated on the topic ofoordinatingearth observation exploitation focultural heritage at
the global scaleandthe Urban Heritage Climate Observatory Initiative

Who was followed byKavier Roméamf the Departamento de Engenharia Civil, Universidade do
Porto, Portugal Who continued the tigt schedule of the conference by discussing the topic of
disasters in cultural heritagevhat we need to know for a more effective risk management practice
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After a brief break the moderators initiated asdussion on gaps in risk management pracicd
on thekey messaget® be highlightedrom the 2nd session

The final theme of the conference surrounded theure challenges in the management planning

of the cultural heritage at riskn this aspect somof the STRENCH project partners came forth in
order to share theirdssons learnt and experience gained in STRENXG&tt itself. These included
Valentina Bergonzomif the Fondazione Villa Ghigi, Itandreas Résctiom the District Councibf
Forcheim, Germany; Zoltan Heizlef the Lake Balaton Development Coordination Agency,
Hungary; Vlast&¥odebrepresenting theUrban Planning Institute of the Republic of Slovenia; Ana

+ NJOJf i Municipality of Dugopolje, CroatisVhom of which each wdd come to elaborate on

the unique and sometimes shared threats and challenges faced at their respective site and measure
are most likely to succeed in managing these arising challenges.

Closing the Conference it was an honor to have Adele Cesi iNESBCO Officdtalian Ministry of
Culturespeak on the highly relevant topic obwd heritage and risk managemenfter which the
conference wasecappedwrapped up an closed by the moderators concluding a highly productive
and successful final conference of theRENCH project.

The STRENCH Project Partnership would like to express their gratitude to all speakers and guests
alike for partaking in this event.
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WebGIS tool¢The Risk Mapping Tool for Cultural Heritage

Protection is ready to use
(by Alessandro Sardella,)

The last integrations and updates foresesithin the STRENCptoject have been completed

and now the Risk Mapping Tool for Cultural Heritage Protection is ready to be used, making
available its methodology for the multisk assessent of cultural heritage exposed to climate
extreme events to a large number of stakeholders from policy and decision makers to
researchers and professional figures in charge for the protection of cultural heritage sites.

Starting from a general overview
of its history, from the design
and first implementation in
ProteCHt2save to the further
integration and improvements in
STRENCH, the WebGIS tool
offers now the possibility to
browse within its tools and case
histories offeing the possibility
to see and understand how the

Risk Mapping Tool for Cultural Heritage Protection

Risk assessment and sustainable protection of Cultural Heritage in
changing environment

The Risk Mapping Tool for Cultural Heritage Protection has been initially designed and implemented in the
framework of the Interreq Central Europe project “ProteCHt2save - Risk assessment and sustainable protection of
cultural heritage In changing environment”, completed in June 2020 and geared towards policy and decision makers
in support of the identification of risk areas and vulnerabilities for cultural heritage in Central Europe exposed to
extreme events linked to climate change.

An upgraded version of the WGT is currently being developed in the framework of the ongeing Interreg Central
Europe project “STRENCH - STRENgthening resilience of Cultural Herltage at risk in a changing environment through
proactive transnational cooperation”, started in March 2020, that enjoy the capitalisation of 9 EU Project outpuls and
specifically implemented in order to produce strategies for CH protection to be integrated into plans for Disasters
Risk Reduction in line with the 4 Priorities of the Sendai Framework for Disaster Risk Reduction 2015-2030

In this context the WGT has been specifically tallored and enforced in order to propose ready-to-use solutions such
as climate hazard maps and methadology for vulnerability ranking of cultural heritage, including landscape.

The new-fangled WGT for Risk Mapping will contribute in particular to the Sendai Priornity 4 (Enhancing disaster
preparedness and "Build Back Better”) by making available climate hazard maps generated applying satellite
services, measure-orlented database on the criticalities of CH and intervention priorities to strength resilience to
disasters.

Specifically, the use of Copermicus services and I1s ir in the WGT a notable that will
deliver a direct impact to the management of natural and cultural heritage sites, with high potentiality to be scalable

tools has been applied on the
case studiesaswell as put into

practice the acquired knowledge
by using the same tools to

1o new sectors under threat by climate change.

perform an analysis of a case
study assessing its potential
exposure to any past anfuture
extreme climate events and to assess the vulnerability for its protection.

The today's WGT imegrates additional contents:

© ISAC

What you will find in this Risk Mapping Tool for Cultural Heritage Protection?

Whennavigatngthe onlineplatform, the users will be able to uncovan in deep knowledge of

the case studies involved in ProteCHt2save and STRpNG#tts by showcasing their
geographical context with a focus on their unique cultural and natural heritage also highlighting
main climate haards impacting the sites. A survey on the past calamitous eveoatsdezl at

the site and subsequent prevention, mitigation and adaptation measures put in place. In
addition, a series of additional informatiobeing useful to understand what tools can be
available at local level for the protection of cultural heritage at issdso availablen order to
providea thorough knowledge of the site andteoroughanalysis of the existing gapsthin the
protection efforts
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CASE STUDIES

STRENCH

| Franconian Switzerland

Kolici

Lake Balaton

STRENCH

Franconian Switzerland

ProteCHt2save

Ferrara

FERRARA CITY CENTRE
Pilot case
FRANCONIAN SWITZERLAND

Kastela
wASTL S URAC
RASTEL GOMLICA

Site location
+ Federal State: Bavana
« Country: German (DE)

Kocevjie
WOCEVIE HETORC CENmE The District of Forchheim (DoF) is located at the northern part of Bavaria, Germany, and is part of
the Nuremberg metropolitan region. The DOF cOMPISes Parts of the scenic nature park

“Frankische Schwelz” (Franconian Switzerland) and has a long settiement history.

Cultural Heritage
category

* Hamlets
» Culural landscape (frun 1l
growing) Within the STRENCH project the DoF aims 1o sirengthen the ressience of i unique cultural
landscape with a special foCus on fruR growing and hamiets In mountain areas. Thereby, the
of the DoF e In the reg) g and

Main risks impacting
the site

+ Floods

© ISAC

Within the Web-GIS user will findobls designed for the assessment of the vulnerabilitgiaga
building scale comprising either the methodology developed in ProteCHt2save relatdu to
introduction of the concept of physical and managerial criticalities of tHeu@l heritage assets
and the methodology setup in STREN@tith considesthe vulnerability as a result of interaction
from susceptibility, exposure and resilience.

Examples on how these methodologies have been applied in the psajese studiesre available
and can bedownloaced including detailed descriptions and visualizatiasfseach vulnerability
assessment.

In addition,users cargenerateexcel files providing the decision support tool for the assessment of
the vulnerability by using the STRENCH methodoMughis also available for the users in order to
rank the vulnerability othe usersown case study.
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Vulnerability

Cultural heritage vulnerability assessment is a complex process, involving

approaches. In the perspective of our research, vulnerability is intended as the extent to which a system is
sustaining damage from ge. IPCC, 2001).

One of the main goals set in this study is the active participation of nontechnical users. such as owners and

STRENCH

STRENCH
STRENCH risk red for culti
R lancsies, wind ssosrs
landslides, wind storms and fires. In this o | iy R
resilience. Indeed, one of the primary aims of the proje¢ ' metodclogy for fakng naerabames.
I STRENCHL vinersBily & 11e(preled o (e combinanen of e T facters
« suscepubaity
+ exposure
ProteCH2save o
starung . or suo-cmena)

Which heip concepusizing the evakuason.

In ProteCHi2save, the novel concept of criticality is intre

the critical elements which affect cultural heritage objec VULNERABILITY

R i t 1 Req it 2 Requirement 3

e

Case stuay
WACHAU (AT) Mek Abbey
Dumstein
Krems / Stein
PRAHATROUA (€7) Troga Chateau
KOLICI R Kolicinamiets

©ISAC

In addition a informative page dedicated to the detailed description of tienate variable and
extreme indexs selected for the projecis made available to the uselThese indices, selected
among the 27 climate index defined by the ETCDD, are internationallytadcey the scientific
community for representing change in climate extreme, sastiry spell or intense precipitation.

Climate Extreme index

The anatysis of Changes In imale exuenes. such & diy pels of INENse pIecIpRabaN. has been done using
indices wvonts peraiur and o wih
bserved extTemes. In permculal. Indices ware sekected maly from

+ Standard Indices defined by COVWCRP/ICOMM Expent Team on Climale Change Detection Indices

{ETCcDg. wnose found on tne Cimaex froge .
* INEices Oevelaped by e Wond Bank Groug In the e CAMale Change
fl==lt )
Expert Team an Climate Change Detection and
Indices (ETCCDI) Extreme events Climate variables
o apetFeam o ChmteCrange Gl s e 38 s e e
o kndex  Deinsion end desciption

Heavyren _ f20mm Very heavy precpmauon days

Torsecon speclecimaeeedices. =
T Number of days in 3 year with precipitation larger or equal 20 mmday.
Heavyran  R9SRTOT  PrecipRation duc io exiremely we days
B The ol precipitation In a year cumulated auer all days when daily precipitation I5 larger than the 95th percentile of dally precipitation on wet days. A wet dey i defined a3 having aity
. precgialen > 1 Pimiday. A hesnok based on Be 958 percentie selects onty 5% of e Mos ExHEme wel days over 8 30 year long refrence period
= jecipiation amount
Climdex ! Loam -
Indices °' o
aays
The Cli toffers alist of 27cl indices, These indices | y statistics of im nueber Wi R,
Here you can find descri formulae for each of the indices.
bes
[Beeamaim daily raintall events (called returm kvels) for events Wit retum penods of 50 years.
Quick links to indices

Heal and cold Frocipitation
(o) (o)) ) ) )] o)) e e e
[ (oo o o o] (o e | e e
[ ] e

© ISAC
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Users of the WelssIS have unlimited access twots specifically conceived and implemented to
visualize andlownload climate data and maps elaborated by using climate modelling (EuroCordex
experiment) and earth observation dataset (Copernicus C3S and NASA GPM IMERG).

Visualized map explain how and where a defined climate extreme index selected varies in a
dedgnated area of Central Europe (and Mediterranean Basin) considering both historic variation
(EOBS dataset and ERAGS reanalysis) and future projections (near and far future) under two different
IPCC scenariostabilizing(RCP4.5) and pessimistic (RCP8.5).

Maps - climate modeling

= P o

PYr—

= Moo wecare s

An additionalfeature wasimplementedin order to grant access to darge database of earth
observation data. This tool, gives thser thepossibility to query the database independently by
choosing the extension of the area of interest directly on the mapparhoosejust the position
based on geographical coordinates.

Once the point / area of interest has been identified, it will begiole to choose the climate index
and the time period of interest.

The final output can therefore be, depending on the choices, a numeric data (e.g. a time series of
values on a specific point in a readable file format, such as csv), a colour scale anaproerical
matrix. All information acquired with the "OPENSEARCH" tool is always be geocoded.

The purpose is to allow a specific analysis of the climate indices by the stakeholders.




NEWSLETTER # NovemberFebruary2021/2022

&

7

© ISAC
The WebGIS Tool is freely available on the ProteCH®2shuomepage after a brief online

registration. Erther session where the uséras access tadditional resources includirgy detailed
tutorial for the use of the Web GIS tool aadditionalreferences to research papers and websites
of interest

!()()Séé dKS 2éc'JDL{ G22f¢ awhial Y I LILIA Y 3: 2 2f
https://www.protecht2save-wqt.eu/ .

WebGIS took Tutorial PDEhttps://www.interreg -central.eu/Content.Node/STRENCH/CE1665
STRENGCB.T1.3.3Tutorial-developmentfor-userfriend.pdf



https://www.protecht2save-wgt.eu/
https://www.interreg-central.eu/Content.Node/STRENCH/CE1665-STRENCH-D.T1.3.3-Tutorial-development-for-user-friend.pdf
https://www.interreg-central.eu/Content.Node/STRENCH/CE1665-STRENCH-D.T1.3.3-Tutorial-development-for-user-friend.pdf
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WEB GIS Testityaluation and Assessment of the Zichy Mansion
(byDr. Zita Kbnczolné Egerszegi ataltan Heizleof the LBDCA)

In the STRENCptojectthe developed integrated WebGIS tool was tested on theozuow%
overall pilot sites located in ltaly, Austria, Czech Republic, Germany, Hunge
Slovenia and CroatidT, AT, CZ, HU, DE, SL, MRbh the aimto evaluate the :

usability and application of the Web&tool on vacirous cultural heritage sitgith %"
their strongly differinghazardswvhich arepredominately found within them. “AGENCY

N2
©
)
=)
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e

Zichy Mansia is located in the Hungarianillage of Zalavithin the Balaton Region antlas choosen

as anexampleto illustrate the WebGIS testing perfomred on the STRENCH Pilot Sites The shown
risk evaluation of Zichy Mansion can be considestypical for the Lake Balaton aré@aHungary

and encompass the followingissues

1 Zichy Mansion is a cultural heritagée which can be describes dsing inmedium condition
(not in a critical state of decay, overlooked or completely abandoned, but the maintenance and
protection of the site could be improved in certain areas).

1 Zichy Mansion is exposed to typical weathelated risks like many sites in the Lake Balaton
areas. These are mainly high wind speedsrgeamount of precipitatiorwith associated flash
floods, soil erosion anfinaly when lacking precipationildfires.

A. 2. Evaluated site: Zichy Mansion

In their assessment theake Balaton Development Coordination Ageimtggratet the use of the
WebGIS toalithin the framework of the STRENCH project into the Hungarian disaster management
practices concerning the protection of the greater Lake Balatea.aiCultural heritage protection
here being a part of disaster management in the sense of preventing and/or mitigating the effects
of weather related incidents on both natural and human built environment.)

2.1.The Mansion and the surrounding area

The Zehy Mansion is located in Hungary, in the greater Balaton region (in the village of Zala
specifically). Famous painter Mihdly Zichy was born in this mansion in 1827; the building itself today
is operating as a museum which was founded in 1927, on the iocca$ the centenary of the
painter's birth by his granddaughter, Maria Alexandra Zichy and her husband Istvan CGRimsayy

The exhibition was opened in 1979, then renovated and rearranged in 1992. The furniture in the
exhibition is original and has ee preserved by the Zichy family. The material of the exhibition can
be viewed in eight halls, partly presenting the artist's paintings, drawings, as well as the objects,
documents and collection of his life. Most of the 4,06@0ume family library consistof German

and Latin books.

The building is surrounded by a park broken into two segmédsexpicture below in whichthe
park segments are marked with red, the red dot represents the building itself). The park was planted
around 1820. The park israature reserve with significant cultural and historical values. The 12
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hectare park is divided by the village traffic road and the Zala stream. The mansion is surrounded by
spruce trees in the upper park, and the lower park is surrounded by a row of lsbhesgnuts
(Aesculus hippocastanum). There are nine protected tree species and 16 protected bird species in
the park, which is under landscape protectionjtss part of the cultural landscape at Lake Balaton.

© Lake Balaton Development Coordinatidgency
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© Lake Balaton Development Coordinatidgency

2.2.Zichy Mansion and park: the features

The Zichy Mansion itself Iscated on stable slopes, with low inclination (less than 15 degrees),
which makes it somewhat susceptible to heavy rainfall, flash floods.

The soil around the building and on the park area is-§iregned soil (high silt and loess content).
Note that land segmets in agricultural use surround the park itseld the potential heavy rainfall
and/or flash floods have the effect of moving the loose soil into the lower part of the park itself.

The higher part of the park houses some 130 year trees but has little ggound covering foliage.
Because of this heavy rainfall and/or flash floods also have the ability to moderately or even heavily
erode the ground itself, which weakens the grip of the tree roots in the ground and makes the trees
themselves susceptible toeavy winds (which are prevalent in the area, see later).

The building itself is in touristic use and in fair state of conservation, maintenance is done
periodically, The main problem here is that it is heavily surrounded by trees hence the susceptibility
to damage done by falling trees, branches etc. But beyond a certain speed heavy winds could also
damage the roof structure itself, opening the building to rain damages.

B. 3. Weather related risks in the Balaton region and around the mansion

Although it is leyond the scope of thisase studyo evaluate the whole of the Lake Balaton area,
we have to consider some characteristics of the area in which the Zichy Mansion is located in.

3.1.Flash flood (rainfall)

According to the disaster management evaluatiéidangary, a serious portion of Lake Balaton area

is categorised as high flash flood risk. Zichy Mansion (the approximate location on the map below is
shown with a black arrow) is located on the only portion of the Sdgdtaton area with high flash

flood risk.




NEWSLETTER # NovemberFebruary2021/2022

Jelmagyarizat
] Megye
B TS
I Folvd
Fockdza
nincs Eeckical
alacsony kockiz
kethmepes knchza
— T — B magas keckizat

Flash flood risk map of Hungary. Legend: red = high risk, yellow = medium risk, green = lo.© 9MSZ
white = no risk.

The problem with flash flood in connection with the park and the mansion building itself is that a) it
could partially or wholly fill the upper area with sediment, b) the resulting erosion could damage
the 130 year trees and to some extent even the building itself, ¢) it could damage roads in the area
impeding the touristic use of the building/park.

3.2. Heavy wds (windspeed)

Heavy and damaging winds are
decade long problem in the greate
Lake Balaton area. The effect of wir
on the lake itself is especiall

a LJdza KvéaterifrénSone end of the
lake from another. This so calle
adGAYIE Oz2dzA R |
increase/decrease of 120 cm water

N e

¥
1

= T =

level (depending on the pOint of - © Lake Balat;n. De\}el(;phentCoor(liinatiAgency
measure).
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Maximum wind speeds in Hungary in a 30 year period (see legend in the bottom rigbt éor values). Note that the
Zichy Mansion (marked with yellow arrow) is located in an area plagued by frequent high wind speed2Q1a@/h
winds are fairly frequent and pose a danger to infrastructure).

The Zichy site is located in an area with av@0+ km/h wind speeds. The main problem is the
constantly growing rate at which these wind speeds are happening. According to Hungarian
meteorological research of the area, the following statements are true for the Lake Balaton area:

1 In the first decade tthe 21st century, there weré4 dayson which90+ km/hwind speeds
were measured.

1 In 201@2020, there were/7 dayson which90+ km/hwind speeds were measured.

1 Inthe first decade of the 21st century, there weda@lays on whichl10+ km/hwind speeds
were measured.

1 In201@2020, there were27 dayson which110+ km/hwind speeds were measured.

The days with 90+ km/h wind speeds almost doubled, the days with 110w+vwamd speeds tripled

in the last 20 years. Strong wind gusts alone are enough of a threat but they are almost always
coupled with heavy rainfall and storm activity, which increases the likelihood of flash floods, fallen
trees, damages to infrastructurde

3.3. Heavy rainfall

According to the Hungarian meteorological datasets, the yearly average rainfall was the same or
less in the whole of Lake Balaton region. As can be clearly seen in the map below (the approximate
location of the mansion is markedtiia yellow arrow), the overall yearly precipitation decreased

in the lower southkeast Balaton area.
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Precipitation amount for 2020 as percentage of yearly average for the-208Q period (based on homogenised,
interpolated data)
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floods.

Additionally, thee is a creek running only 180 meters from the Zichy Mansion). This creek, being a
tributary to a larger creek called Kioppany (which was already overflooded in the past, eg. in
2014), could theoretically spill its creek bed and join in the forminglafger flash flood, filling the

upper part of the mansion area with debri&’hen overflowing, the water and the debris could cross

the road itself into the upper part of the mansion

3.4. Fire risk

There are several high fire risk areas in the [Bddaton region, particularly the northern territories.
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Fire risk map of the Lake Balaton area. Legend: red = forestal areas with high fire risk, orange ©0MSsZ
= forestal areas with moderate fire risk, yellow = forestal areas with no fire risk

ADLEITICSD

Although the mansion/park itself is not marked as a forest fire risk (mainly because the park is not
large enough to be considered a forest), there are some high fire risk areas in the vicinity. (Note
especially the red areas to the south and scatst inthe first map. The second map shows a

satellite image of roughly the same area, with one high fire risk area marked with red arrow.) In
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theory, these are far enough not to pose a direct threat, but if you consider the possibility of the fire
acceleratingeffects of strong wind gusts, they are a risk to be calculated with.

Another (although lesser) problem is that in dry periods the surrounding agricultural land strips pose
a threat. The use of agricultural machinery (tractors, harvesters etc.) is alwWagsrigk given the
mix of overheated metal and dry harvested goods.

It is worth considering the temperature charasteristics of the area. The map below (the approximate
location of the mansion is marked with a blue arrow) indicates how the days with avaeatper

year changed in Hungary in a-§éar period. The area surrounding the park suffered a moderate to
heavy (812 days per year) increase. The problem is clear: more heatwaves and thus longer hot and
dry periods with higher fire risk.

Days with a heatwave (daily avg. temp. 25+ °C) in a 36 years period in Hungary.




