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This document is placed within the framework of the activities performed in the Thematic Work Package
T 1 - Integrated WebGIS tool for decision making in the management of heritage at risk - and represents
the final step to reach the objective of the output 0.T1.3 - WebGIS tool for multi-risk assessment on
cultural heritage in Central Europe.

The finalization of the WebGIS tool - “Risk mapping tool for cultural heritage protection” illustrated in
D.T1.3.2 has been based on the outputs of the following Deliverables from Interreg CE ProteCHt2save
and STRENCH projects:

The present deliverable aims to guide the end user to navigation within the WebGlIS Tool explaining how
to access and use its main tools.

Note:

Vers. 05 - Updates have been made compared to the previous version mainly in the page addressed to
explaine the methodology for vulnerability assessment - Changes and improvement follow the feedback
of the users after the testing activities of the Web GIS Tool foreseen in D.T2.2.1 and D.T.2.2.2.

Vers. 04 - Updates have been made compared to the previous version in the section dedicated to the
description of the case studies

Vers. 03 - Updates have been made compared to the previous version in the section dedicated to the
description of the open search tool - 2.6.3. Open search and in the section related to Vulnerability
page. Other changes has been made in figures of the session 2.1.

Vers. 02 - Updates have been made compared to the previous version in the section dedicated to the
description of the open search tool - 2.6.3. Open search

Page 2



miterreg @

Europesn Union
sieal

CENTRAL EUROPE &z

2. How to explore and use the WebGIS Tool for Risk
Mapping

2.1. General view

The WebGIS tool “Risk mapping tool for cultural heritage protection” is available at the website
https://www.protecht2save-wgt.eu/.

The web page of Web GIS Tool (WGT) for risk mapping is composed of 6 pages. The Home page is immediately
available for all users, while a registration is required to access the further contents and pages.

Risk Mapping Tool for Cultural Heritage Protection

sk avsevsenent and sustainabile protection of Cutturol Heritage n
chingging envirnnment

Figure 1. Part of the Home page of the Risk Mapping Tool for Cultural Heritage Protection showing the
Header of the web page with project logos, pages, registration and sign in buttons.

2.1.1. Registration

Click on the REF=T 1 tton in the home page and subsequently filling the form in all its parts and
clicking on ‘Register’ (Fig. 2).
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Figure 2. WGT Home page: registration form.

At this stage, the web page administration service will send an automatic notification to the provided
e-mail address. Registration e-mails are usually received within few minutes after the registration
procedure and it is necessary to click on the link provided in the e-mail to validate the registration.
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Once the registration is confirmed, the new account will be automatically validated and enabled to the
navigation on the WGT.

2.1.2. Access

Once registered, users can access the WGT home page by entering the username and password they

have set up during the registration procedure and they proceed by clicking on the 1398 | button and
inserting the username and password in the relevant fields. Finally click on the ‘Login’ button.

Figure 3. WGT : login procedure

2.2. Home Page

On the Home page a brief general information of the project and the introduction to the Web GIS Tool
for risk mapping is provided. Furthermore, a first overview of the project pilot sites is also available.

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 4
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2.3. Climate extreme indices.

In the EXTREME INDICES page detailed information about the climate extreme indices selected for the
project are available (Fig. 3). 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
dry spell or intense precipitation. They are based on change of temperature and precipitation and relate to
heavy rain, flooding, drought and extreme heating.

After a brief introduction, the climate indices and variables elaborated are listed in two separate windows:
Extreme events and Climate variables.
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Figure 3. Visualization of the climate indices listed in the EXTREME INDICES page.

Clicking on each short name of the indices included in the “Index” column (red box in Fig. 3) it is possible
to reach the original web page where deeper information about each climate risk index is available.
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In the same page we can also visualize the climate variables elaborated (Fig. 4).
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Figure 4. Visualization of the climate variable listed in the EXTREME INDICES page.

2.4. Case studies

This section of the WGT hosts the presentation of the pilot sites participating in both the projects
Interreg CE ProteCHt2save and STRENCH (Fig. 5). Here is provided an in deep knowledge of the case
studies involved in the 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. Finally, a series of additional information useful to understand what tools and
data can be available at local level for the protection of cultural heritage at risk are also available for
an in deep knowledge of the site and a correct analysis of the still existing gaps.

~Landscape/historic parks
*Hamlets in mountain areas

*Flash flood

*Windstorm

*Landslides

*Heavy rain

*Flood events in large basin
ProteCHE2save *Fire due to drought periods

Loke Balaton

Figure 5. Visualization of the preview of the case studies
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Clicking on each of the listed case study in the preview it is possible to visualize a first overview of each
site (Fig. 6). In addition, for each case study, there is the possibility to download the detailed and log
version of the description in pdf format.

STRENCH

Franconian Switzerland E
" et
-

Figure 6. An example of detailed card opened for the German case study.

2.5. Vulnerability

The vulnerability section contains the methodology developed for vulnerability ranking of cultural
heritage categories exposed to extreme climate events and the rate of vulnerability of all pilot sites
investigated in ProtetCht2save and STRENCH projects.

In this page, after a brief general introduction, the methodology of vulnerability assessment
implemented in both projects ProteCHt2save and STRENCH is presented and accessible to the users
clicking on each box respectively (Fig. 7).

In addition, for each case study where the vulnerability assessment has been carried out at local level,
there is the possibility to visualize on line the preliminary result of the vulnerability assessment and also
to download the related document in pdf format.
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STRENCH mwestgates risk reduction strategies for cultural landscapes, ruined hamiets and patks and gardens in
relation to selected hazaeds such as flash flood, landshdes, wind storms and fires. In this perspective, understanding
vulnerability constiiutes & necessary step towands Hsk reduction and the pursuing of deaster resilience Indeed,
one of the primary aims of the project ts 1o provide a methodology for rank [ il

o

ProteCH2save

In ProteCHI2save, the novel concept of criticality 1s mtroduced n order 1o determine an effectve resilience and risk
Q plan, it 15 fund i 1o indevid the critical elements which affect cultural hesstage objects.

Figure 7. Extract from the Vulnerability page of the website that illustrates the two box related to the
two projects.
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Figure 8. Extract from the ProteCHt2save methodology for the ranking of vulnerability
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Figure 8. Extract from the STRENCH methodology for the ranking of vulnerability
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2.6. Maps

The tools created to visualize and download climate maps, time series and data, are included in the
“MAPS” page [1].

Imwne,- Wit ey

IIl Tab for the selection the tool in the “MAPS” menu: Climate modelling, Hearth observation and
Open search.

2.6.1. Climate modelling

Map setting box
Select CLIMATE MODELLING in the MAPS menu in order to open the corresponding maps tool.

Wil ey BB dnerrey
U — - v

- &3
Maps - chimate modeliing
* Clon .

* G -

Map Fllters E

@ @
O

Map Layers

Contacis oot Coormmnaorn Cren
INAC

First. Click the “ Info ” button for more detail about Methodology applied. This step is mandatory
before to continue to set the option for the creation of the climate maps.

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 10
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Hazard maps referring to heavy rain, flooding, drought, and extreme heat were elsborated covering the European and
Mediterranean areas calculating climate extreme precipitation and temperature Indices using data from the selected
combination of models

Methodology

Numerca climate model simulalions have been analyzed to study Ihe possible fullre evalution of the camate system In panicular, an
ensemble of global chmate models (GCMs) driving an ensemble of regional cliimate models (RCMs) was used 10 provice regional projections
for the Eurcpean continont

Muiti-moded ensembies of regional cemate projections are based on the WCHEE Cogramated Heglonal Downscaling Expenmen (CORDEX], an
ImMemationally coardinated efMort alméng to harmonize the evaluation of state-of-the-art regional climate madeis (RCMs) and to generate mult-
mode! ensembles of regional climate projections worldwide

A sub-ensembie of the CORDEX framewark 15 the EURO CORDEX inmatve, which provides regional chmare projections for Europe at two
different spanal resolutions, namely the “standard” resciunon of 0 44 degrees (EUR-44. “50 km) and a iner resolution of 0.1 degrees [EUR-N,
~12 k)

within ProteCHI2saveProject e Eure-CORDEX simulations at 017 resolunon have been selecied among those avallable and 12 different
combanatans of 6 global madels dmving S regional Mogdes were taken INLe aCcount 1o edaborate the maps redated to the future projections
{Tab.1)

Tatse | nurmercal modes sppied n IvaeCrtlsaw

Comarmon o5 GCM RS RCM
1 CNRM-CERFACS CNRM-CMS ClMcom CCLM4.8.17

CNRM-CERFACS CNRM.CMS SMHI RCAS
EC-EARTH CLMcom CCLM4-8-17

EC-EARTH DMI HIRHAMS

Interreg inierreg

CENTRAL FUROPE CENTRAL EUROPE

Maps - climate modelling

Maps - climate modelling

+ Climate extreme index
+ Climate extreme index

+ Climate variable

=+ Climate variable
El Climate index/variable setting option for maps - climate modelling. Click on + at the left to open

and visualize the list of the Climate extreme indices and Climate variables present in this map tool.

List of the 5 climate extreme indices elaborated:

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 11
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Maps - climate modelling
- ommemeree 7
4+ Highest 5-day precipitation amount - Rx5day
+ Maximum number of consecutive dry days - CDD
+ Percentage of extremely warm days - Tk90p
4 Precipitation due to extremely wet days - R5pTOT
+ \ery heavy precipitation days - R20mm

=+ Climate variable
List of the 3 climate variables elaborated:

Maps - climate modelling

# Climate extreme index

# Daily cumulated precipitation - RR
& Daily maximum temperature - Tx

<+ Daily minimum temperature - Tn

Climate extreme index includes 5 indices. Clicking on #+ of a climate extreme index or variable of
interest and listed in this box (index in green in this example) further setting option will be available.
First of all the “Time coverage”: “Future projections” and “Historical observations”.

Map for Historical observation is immediately available clicking on MW Historical observations .

Maps - climate modelling
= Climate extreme index
| SCEETEETaCIEIE
= Time coverage
= Future projections
#+ Indivicual models
#+ Model ensemble statistics

W Historical observations

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 12
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Considering the “Future projections” it is possible to select between “Individual models” and “Model
ensemble statics” (click “INFO” button for detailed information on both the combination of the
individual models elaborated and the model ensemble statistics).

Clicking on #* of “Individual models” a list of the 12 model combination is provided. Selecting only

one of them and clicking on + at the left of the name (e.g. CNRM-CM5_CCLM4) other two option are
available: “Near future” and “Far future”. For each of them two maps are plotted and immediately
available clicking respectively on M#RCP45 and M#RCPES

Maps - climate modelling

= Individual models &
= CMRM-CM5_CCLMS
== Far future
M RCP 45
Ml RCPES
= Mear future
Ml RCP A4S

MW RCPES W

Also in the case of “Model ensemble statistics”, maps for “Near future” and “Far future” under two
RCPs scenario (4.5 and 8.5) are available and elaborated for 3 different ensemble statistics:
“Maximum”, “Mean” and “Minimum”.

Maps - climate modelling

+ Individual models

= Model ensemble statistics
+ Maximum

+ Mean

+ Minimum

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 13
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Maps - climate modelling

= Model ensemble statistics ~
= Maximum
= Far future
W RCP4S
M RCPES
= Mear future
M RCP 45

Ml RCPBS w

As the final step of the selection, for both climate extreme index and variable, clicking on each RCPs
with the symbol M RCF it is possible to create the related map, as follows:

Maps - climate modelling ﬂ

- OO SR I INVICE
- Mpa i,
-l dzuw
W AcPAR
p B O —
pikseor I
- Lo
L L=
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axSday_ersswce_ 070 3900 pcplith

Map Filters

Map | ay

€ Case sruones
€0 PNoLERe vuIneEones

C Unesco world Hermage

The figure represents an example of a map created by selecting M RCP 85 in the “Far future” for
“Maximum” of “Model ensemble statistics” related to “Rx5day” extreme index.

After that the map has been visualized on the screen:

Izl Move the green dot of the Map filters option in order to change the transparency of the map
colours

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 14
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Maps - climate modelling
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Click to download the visualized map.
Click “Clear” button to reset both setting box and map window.

Izl In the Map Layers box it is possible to switch on and off supplementary layers containing detailed

information on the project case study and their vulnerability and a layer related to the distribution of
UNESCO World Heritage Sites (data from JPI-CH PROTHEGO Project).

=
B

Mg Chade saonoiling
L g

Map Layors (

€ O e
) ot i T e
0 ence et beriage

W BT -———

Switch on the Case studies layer. Clicking on the icons in the visualized map a card with detailed
information on the case studies selected will be displayed on a new box on the right of the map

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 15
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Switch on the Pilot site vulnerabilities layers. Clicking on the icons in the visualized map information
related to the vulnerability of the pilot sites will be provided.
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Switch on the UNESCO World Heritage layer to visualize on the map the boundaries of the World
Heritage Sites.

Map Visualization window

Tutorial - Web GIS Tool for Risk Mapping. Vs. 00.2021 Page 16
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¥ ) Sstellite map

O Outdoors map

Zoom in/out.

IE Search for place or addresses (search is available only for the map boundary within the window).
Name of the map produced.

Visualization option to change the base map.
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2.6.2. Earth Observation

Map setting box
Select EARTH OBSERVATION in the MAPS menu in order to open the corresponding maps tool.
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Maps - earth observation

& Capmnas EPAL e
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Map Hilters

o ]

Map Layers

First. Click the “ Info ” button for more detail about Methodology applied. This step is mandatory
before to continue to set the option for the creation of the climate maps.

PRODUCTION BY ANALYSIS OF EARTH OBSERVATION DATASETS.

Hazard maps referrmg to heavy rain. llooding, drought and extreme heat were elaborated coverng the European and
Maditertanean areas calculating climate extremetfazicd maps eforing 1o heavy in flooding, drosght. and extreme heat were
slaborated covernng the Europeon and Medterranean aroas calculating climate extreme precipttation and temperature ndices
using data from analysis of earth observation detasets

Currently, following the activity petformed m STRENCH, the ProteCHiZsave WebGIS tool allows accessing 1o o set of maps 1elsted
10 climate mdicwton based on the Coparmcus Climate Change Service - ERAS colection and NASA products (GPM IMERG) on o
seasonal basis These mops produced ot European level and covering therefore also Central Europe Regions, illustrate potential
nrean of impacts for the following extieme events landslides. fee, storm, lood. A 1atal number of 93 maps have been produced
and uplosded wahin the WabGIS Tool far Risk Mapping

EARTH OBSERVATION DATASETS

Methodology

Glabal precipitason data and Copernitus ERAS data hove been cofected and mgesied info o datacube the stucture using ihe AGAM cube The
ADAM cubtie allows extractng ang tme senies on o single cootdinate point and perform Compuiation on the extracied datasets

The folowing seps have beon foflowad for all she Indcmors bt §.0-50 retum evel

0 Oefinman of the spatisl g
2 Dennnkan of & indicsorn Sormuls
3} Extrpction, 10 @ach gno point, of monthily
A4} Computation af monthly yalues 10r sach indicotor
5 Aguregation of semons asn
S Winter January. Fenuwy, March
o] Speing. Apnl, May, Jne
) Summer July, Augint. Seplembet
d) Fak Desober, November. December
For 150 return level, step ) and 2 remain the same, then the folowing sieps are porformed

3} Extracnon, o ench g paint, of ie full length tme sares
A Compuranon of 1 S50 retutn lnywl indicaor

Datasets

icun ERAS dare

Al fesnatyses combing Dast oOSeIYnONE witll SO0es 1o generdie CONnsHInM Hme serses of it clmgs yacebies Bagnalyses e ainood
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Setting box related to the selected map tool. In this box it possible to explore and visualize map

related to the different earth observation dataset used to climate index calculation selecting between
Copernicus ERA5 or NASA GPM IMERG. See more detail clicking on the info button [3].

Click + to visualize the list of the Climate extreme indices and Climate variables related to the

selected dataset. The procedure for maps visualization is similar to the one explained climate modelling
action.
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Maps - earth observation
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2.6.3. Open search
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Select OPEN SEARCH in the MAPS menu in order to open the corresponding maps tool.

First. Click the “ Info ” button for more detail about Methodology applied. This step is mandatory
before to continue to set the option for the creation of the climate maps.

What is the Open Search tool box?

The Open Searcn Too!l Box (CSTH) & 4n asy-50.Use 1000 10 QRCOVET, VISUNIZE. Aaiyne M0 GOWHOAH CIIMAIE Ga1h /eI 1O seleCIng exieme
dmale ndces hased on thange of lemperaiure and precpranon and isiate 10 heavy rn, Socany, drought and extreme heating

The OSTH 16 CONNBOIC 1 I OALA SCOREE SROVCEs OF & CARIOTON Of BATTI ODAROARNON DA Saveioped By 515 TEMA QuenSTRENCH pacinel)
CUNONTly usen Mr e SlaBOIADON OF e CAMAE MANE AL CAn De dRplyed 1 me "EANTH CASERVATION® sul-6e<ton of the “MAPRS
TOOLBO X"

The OSTH Mas peen OesgRed ANG mplemened wimm the WebGS Tool 1or Mok Mapgang in 1ne ramework of ihe Imemeg CF Praject STRENCH

Why?
The analyss of CRaNQes i) CIMAte extiemes, TUCH U5 Ory Speils O Fense pISCTMIanon Can be GoNe UsIng Hoices 10 evaluate sausucs of
1 events fur temy ® 3N0 prec andd %0 compare them Wit coserved sstemes
The purpose of the OSTH 1510 40w 4 SHECNC ANMYSE Of The Chimale NaCes Ty INe Sakeno ke rcugh e employment of & user Mendly
Qraptical imertace. which guides trougn all possitie opoans

How?

The Open Searcn Too! Box, gves INe POSLEANY 10 query e catahote IMdependently by CHOOKINg the ares of Imelcwt drectly on the map of
VO JUsT The DOSITON Detad] On Qographa Coordraies. Onde INe Dot [ ales of Faetos! Hak Deun Sentfind, 1 wit De possDis 10 (hoose the
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Select to choose the climate index, listed based on earth observation datasets IMERG - ERA5 -
ERA5LAND (see INFO button for details).
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Select to choose the format of the outputs:

Geotiff (only download) - This option allows to download the file of the data related to the
visualized map in the preview window at the right of the screen. Data are downloaded in geotiff
format and can be opened and managed with any GIS application.

Raster (only map view - onSite) - Selecting this option, the map related to selected options done
in the points 14, 16, 17, 18, 19 and 20 will be visualized in the preview window at the right of
the screen. The width of the map displayed will match with the one present in the map box
(once flagging to activate the map boundaries, point 19).

Timeseries (graph - view onsite and download data) - This option allows to visualize and
download related data of the timeseries after selecting options in the points 14, 16, and 21.
Visualized and downloaded data refer only to the values present in the location defined by the
pointer in the map (point 21) or by wrote the name of the location (point 22).

Application/tar (only download) - Selecting this option it will be downloaded the entire set of
data related to the visualized map in the preview window at the right of the screen. Data will
download in tar format, can be opened and managed with any decompression program and
subsequent managed with any GIS application.
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Format D
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Timeserles (dowload - onSite)
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Select and end to identify the data range
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Moving the dot in the scale bar it is possible to modify the resolution of the visualized map.

Chwate wows Camrage
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To change the colour table (only for raster view).

Flag to activate the map boundaries in order to ensure visualization/download of map/data relative

to the map extension shown in the box. Without flag Map boundaries, global data will be
downloaded/visualized.

Zoom in, zoom out

Centre of the map box. Move the map to place the centre on the point of interest for the Time
series elaboration

Search tool - select to write the name of the location of interest for the time series production.

At the end, click on Get model to visualize

Coord subset
Map boundaries
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Coord subset Coord subset
Map boundaries

Map boundaries &

P

Roma Il, Roma, Roma Capitale,
Leafiet
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Example of time series of the climate index CWD (ERA5 Land, Yearly assemblage, entire dataset)
related to the city of Bologna using selection from (14), (15), (16), (22) and finally (23)
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3. Methodological Approach to work with the Risk
Mapping Tool for Cultural Heritage Protection
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