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The EU Interreg Central Europe project STRENCH develops ready to use solutions for assessing 
climate change effects and protecting cultural heritage & cultural landscapes. 
 
Dear Reader,  
we are pleased to provide you with the 4th and final STRENCH newsletter covering the project 
duration November 2021 - February 2022 presenting the following topics to you: 
 

 Project Progress Q4 2021/2022  
Visit our Webpage: https://www.interreg-central.eu/Content.Node/STRENCH.html 
And follow us on Facebook: https://www.facebook.com/Strench.InterregCE/ 

 
 

 STRENCH International Conference 2022 
 Held on February 24th 2022 from 14:30 to 17:30 hrs CET. 

 Online, hosted as Webinar via Zoom.  

 Held in English language.  

 
 

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

  Spotlight & Focus: Applying the WebGIS tool for Risk Management, an elaborate Case Study 
on Zichy Mansion by the Lake Balaton Development Coordination Agency, Hungary 
 
 

 STRENCH Local Working Tables Year 2 (CZ, AUT, ITA) 
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STRENCH International Conference 2022  
 

On February 28th 2022 the 2nd STRENCH International Conference was 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 decision-making process for the 

protection and safeguarding of cultural heritage at risk due to extreme events related to climate 

change. 

 

Short summary:  

 Held on February 24th 2022 from 14:30 to 17:30 hrs CET. 

 Online, hosted as Webinar via Zoom.  

 In English language, with 73 participants attending the conference. 

 

Commencing with an initial administrative phase during which the participants established their 

connection to the virtual meeting room a technical introduction for audience was held by Raffaela 

Woller of the University for Continuing Education Krems prior to the welcome and opening speeches 

by Ottavia Ricci of the-Ministero della Cultura -Consigliera del Ministro per la valorizzazione del 

patrimonio culturale diffuso and Costanza Miliani - Presidenza CNR -Director of the Institute of 

Heritage Science 

 

After the introduction Alessandra Bonazza of the Institute of Atmospheric Sciences and Climate CNR 

in Italy together witch Raffaela Woller of the Centre of Cultural Property Protection, University for 

Continuing Education Krems in Austria acted as moderators for the conference 

 

Starting with the STRENCH project and main achievements an outline of the STRENCH project was 

presented by Alessandra Bonazza after which Christophe Ebermann of Interreg Central Europe 

continued on the topic of cooperation on cultural heritage and climate resilience in the Interreg 

Central Europe Programme. After the outline of the STRENCH project and the funding body Interreg 

Central Europe had been explained Riccardo Cacciotti of the Institute of Theoretical and Applied 

Mechanics in the Czech Republic introduced one of the core outputs of the STRENCH project namely 

the methodology for vulnerability ranking. Which itself is enhanced by an additional tool/output 

produced in the STRENCH project being the risk mapping tool for cultural heritage protection which 

was presented by one of the creators Alessandro Sardella from the Institute of Atmospheric Sciences 

and Climate, CNR, Italy. 
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After a comprehensive recap of the main outputs of the 1st session by Raffaela Woller of the UWK 

the conference continued with the topic of Project Management Strategies and tools for the 

safeguarding of cultural heritage in the framework of European cooperation. Since the STRENCH 

project also aims to generate synergies by capitalizing and thus combining the results of 9 relevant 

previous EU projects the data-driven and community-based resilience for historic areas from the 

SHELTER project and EU R&I Task Force for Climate Neutral and Resilient Historic Urban Districts 

was presented by Aitziber Egusquiza Ortega of TECNALIA in Spain. 

 

Before handing the word to Evangelos Gerasopoulos of the National Observatory of Athens, Greece 

who elaborated on the topic of coordinating earth observation exploitation for cultural heritage at 

the global scale and the Urban Heritage Climate Observatory Initiative. 

 

Who was followed by Xavier Romão of the Departamento de Engenharia Civil, Universidade do 

Porto, Portugal. Who continued the tight schedule of the conference by discussing the topic of 

disasters in cultural heritage -what we need to know for a more effective risk management practice. 

© SCRIBING 
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After a brief break the moderators initiated a discussion on gaps in risk management practice and 

on the key messages to be highlighted from the 2nd session 

 

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

of the cultural heritage at risk. In this aspect some of the STRENCH project partners came forth in 

order to share their lessons learnt and experience gained in STRENCH project itself. These included 

Valentina Bergonzoni of the Fondazione Villa Ghigi, Italy; Andreas Rösch from the District Council of 

Forcheim, Germany; Zoltán Heizler of the Lake Balaton Development Coordination Agency, 

Hungary; Vlasta Vodeb representing the Urban Planning Institute of the Republic of Slovenia; Ana 

±ǊȌƛƴŀ of the Municipality of Dugopolje, Croatia. Whom of which each would 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 of the UNESCO Office, Italian Ministry of 

Culture speak on the highly relevant topic of world heritage and risk management. After which the 

conference was recapped, wrapped up an closed by the moderators concluding a highly productive 

and successful final conference of the STRENCH 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 ςThe Risk Mapping Tool for Cultural Heritage 

Protection is ready to use 
(by Alessandro Sardella,)  

The last integrations and updates foreseen within the STRENCH project have been completed 

and now the Risk Mapping Tool for Cultural Heritage Protection is ready to be used, making 

available its methodology for the multi-risk assessment 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 offering the possibility 

to see and understand how the 

tools has been applied on the 

case studies as well as put into 

practice the acquired knowledge 

by using the same tools to 

perform an analysis of a case 

study assessing its potential 

exposure to any past and future 

extreme climate events and to assess the vulnerability for its protection.  

 

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

When navigating the online platform, the users will be able to uncover an in deep knowledge of 

the case studies involved in ProteCHt2save and STRENCH projects by showcasing their 

geographical context with a focus on their unique cultural and natural heritage also highlighting 

main climate hazards impacting the sites. A survey on the past calamitous events recorded at 

the site and subsequent prevention, mitigation and adaptation measures put in place. In 

addition, a series of additional information being useful to understand what tools can be 

available at local level for the protection of cultural heritage at risk is also available in order to 

provide a thorough knowledge of the site and a thorough analysis of the existing gaps within the 

protection efforts. 

© ISAC 
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Within the Web-GIS user will find tools designed for the assessment of the vulnerability adding a 

building scale comprising either the methodology developed in ProteCHt2save related to the 

introduction of the concept of physical and managerial criticalities of the cultural heritage assets 

and the methodology setup in STRENCH which considers the vulnerability as a result of interaction 

from susceptibility, exposure and resilience.  

 

Examples on how these methodologies have been applied in the projects case studies are available 

and can be downloaded including detailed descriptions and visualizations of each vulnerability 

assessment.  

 

In addition, users can generate excel files providing the decision support tool for the assessment of 

the vulnerability by using the STRENCH methodology which is also available for the users in order to 

rank the vulnerability of the users own case study.  

© ISAC 
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In addition an informative page dedicated to the detailed description of the climate variables and 

extreme indexes selected for the project is made available to the user. These indices, selected 

among the 27 climate index defined by the ETCDD, are internationally accepted by the scientific 

community for representing change in climate extreme, such as dry spell or intense precipitation. 

 

 

© ISAC 

© ISAC 
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Users of the Web-GIS have unlimited access to tools specifically conceived and implemented to 

visualize and download climate data and maps elaborated by using climate modelling (EuroCordex 

experiment) and earth observation dataset (Copernicus C3S and NASA GPM IMERG).  

 

Visualized maps explain how and where a defined climate extreme index selected varies in a 

designated area of Central Europe (and Mediterranean Basin) considering both historic variation 

(EOBS dataset and ERA5 reanalysis) and future projections (near and far future) under two different 

IPCC scenarios, stabilizing (RCP4.5) and pessimistic (RCP8.5). 

 

 

 

An additional feature was implemented in order to grant access to a large database of earth 

observation data. This tool, gives the user the possibility to query the database independently by 

choosing the extension of the area of interest directly on the map or to choose just the position 

based on geographical coordinates.  

 

Once the point / area of interest has been identified, it will be possible 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 map or a numerical 

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. 

© ISAC 
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The Web-GIS Tool is freely available on the ProteCHt2save homepage after a brief online 

registration. Further session where the user has access to additional resources including a detailed 

tutorial for the use of the Web GIS tool and additional references to research papers and websites 

of interest. 

 !ŎŎŜǎǎ ǘƘŜ ²ŜōDL{ ǘƻƻƭ άwƛǎƪ ƳŀǇǇƛƴƎ ǘƻƻƭ ŦƻǊ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴέ Ǿƛŀ: 

https://www.protecht2save-wgt.eu/. 

WebGIS tool ς Tutorial PDF:https://www.interreg -central.eu/Content.Node/STRENCH/CE1665-

STRENCH-D.T1.3.3-Tutorial-development-for-user-friend.pdf  

© ISAC 
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WEB GIS Testing Evaluation and Assessment of the Zichy Mansion 
(by Dr. Zita Könczölné Egerszegi and Zoltán Heizler of the LBDCA)  

In the STRENCH project the developed integrated WebGIS tool was tested on the 7 
overall pilot sites located in Italy, Austria, Czech Republic, Germany, Hungary, 
Slovenia and Croatia (IT, AT, CZ, HU, DE, SL, HR). With the aim to evaluate the 
usability and application of the WebGIS tool on vacirous cultural heritage sites with 
their strongly differing hazards which are predominately found within them. 

Zichy Mansion is located in the Hungarian village of Zala within the Balaton Region and was choosen 

as an example to illustrate the Web-GIS testing perfomred on the STRENCH Pilot Sites The shown 

risk evaluation of Zichy Mansion can be considered as typical for the Lake Balaton area in Hungary 

and encompass in the following issues: 

¶ Zichy Mansion is a cultural heritage site which can be describes as being in medium 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).  

¶ Zichy Mansion is exposed to typical weather related risks like many sites in the Lake Balaton 

areas. These are mainly high wind speeds, a large amount of precipitation with associated flash 

floods, soil erosion and finaly when lacking precipation wildfires. 

A. 2. Evaluated site: Zichy Mansion  

In their assessment the Lake Balaton Development Coordination Agency integratet the use of the 

WebGIS tool within the framework of the STRENCH project into the Hungarian disaster management 

practices concerning the protection of the greater Lake Balaton area. (Cultural 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 Zichy Mansion is located in Hungary, in the greater Balaton region (in the village of Zala 

specifically). Famous painter Mihály Zichy was born in this mansion in 1827; the building itself today 

is operating as a museum which was founded in 1927, on the occasion of the centenary of the 

painter's birth by his granddaughter, Mária Alexandra Zichy and her husband István Csicsery-Rónay.  

The exhibition was opened in 1979, then renovated and rearranged in 1992. The furniture in the 

exhibition is original and has been 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 4,000-volume family library consists of German 

and Latin books. 

The building is surrounded by a park broken into two segments, (see picture below, in which the 

park segments are marked with red, the red dot represents the building itself). The park was planted 

around 1820. The park is a nature 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 horse chestnuts 

(Aesculus hippocastanum). There are nine protected tree species and 16 protected bird species in 

the park, which is under landscape protection, so it is part of the cultural landscape at Lake Balaton. 

 

 

 
© Lake Balaton Development Coordination Agency 
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2.2. Zichy Mansion and park: the features 

The Zichy Mansion itself is located 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 fine-grained soil (high silt and loess content). 

Note that land segments in agricultural use surround the park itself, so 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 to no ground 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 to heavy 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 beyond the scope of this case study to 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 evaluation of Hungary, 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 South-Balaton area with high flash 

flood risk. 

© Lake Balaton Development Coordination Agency 
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Flash flood risk map of Hungary. Legend: red = high risk, yellow = medium risk, green = low risk, 

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, c) it could damage roads in the area 

impeding the touristic use of the building/park. 

 

3.2. Heavy winds (windspeed) 

Heavy and damaging winds are a 

decade long problem in the greater 

Lake Balaton area. The effect of wind 

on the lake itself is especially 

interesting: strong wind gusts tend to 

αǇǳǎƘέ ǘƘŜ water from one end of the 

lake from another. This so called 

αǎǿƛƴƎέ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀƴ 

increase/decrease of 10-20 cm water 

level (depending on the point of 

measure). 

 

 

© OMSZ 

© Lake Balaton Development Coordination Agency 



 

NEWSLETTER #4 November-February 2021/2022  

 15 

 

 
Maximum wind speeds in Hungary in a 30 year period (see legend in the bottom right corner for values). Note that the 

Zichy Mansion (marked with yellow arrow) is located in an area plagued by frequent high wind speeds (100ς120 km/h 

winds are fairly frequent and pose a danger to infrastructure). 

 

The Zichy site is located in an area with wind 90+ 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: 

¶ In the first decade of the 21st century, there were 44 days on which 90+ km/h wind speeds 

were measured. 

¶ In 2010ς2020, there were 77 days on which 90+ km/h wind speeds were measured. 

¶ In the first decade of the 21st century, there were 8 days on which 110+ km/h wind speeds 

were measured. 

¶ In 2010ς2020, there were 27 days on which 110+ km/h wind speeds were measured. 

The days with 90+ km/h wind speeds almost doubled, the days with 110+ km/h wind 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 infrastructure etc. 

 

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 marked with a yellow arrow), the overall yearly precipitation decreased 

in the lower south-east Balaton area.  
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Precipitation amount for 2020 as percentage of yearly average for the 1981-2010 period (based on homogenised, 

interpolated data) 

 

¢Ƙƛǎ ƭƻǿŜǊǎ ǘƘŜ Ǌƛǎƪ ǇƻǎŜŘ ōȅ Ǌŀƛƴ ōǳǘ ƛƴ ŦŀŎǘ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ŘŜŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ǇƻǎŜŘ ōȅ ŦƭŀǎƘ 

floods.  

Additionally, there is a creek running only 180 meters from the Zichy Mansion). This creek, being a 

tributary to a larger creek called Kis-Koppány (which was already overflooded in the past, eg. in 

2014), could theoretically spill its creek bed and join in the forming of a larger flash flood, filling the 

upper part of the mansion area with debris. When 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 Lake Balaton 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 

= forestal areas with moderate fire risk, yellow = forestal areas with no fire risk . 

 

  

Cutout from the map above, Zichy Mansion marked with a blue arrow . 

 

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 south-east in the 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 

© OMSZ 

© OMSZ 
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theory, these are far enough not to pose a direct threat, but if you consider the possibility of the fire 

accelerating effects 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 always a fire risk 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 a heatwave per 

year changed in Hungary in a 36-year period. The area surrounding the park suffered a moderate to 

heavy (8-12 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. 

 

  


