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1. Introduction

An fiad h o settionlas llbeen createdithin CLIM-RUN project website with the aim to
disseminateto the stakeholdes and to public at large the resulof the many initiatives and
workshops held by the Climate Expert Team (CENP23) and the Stakeholder Expert Team
(SET) (WP4WP9) in the various sectors of interest of the project: energy, toupsevention of
wild fires, and integrated coastal maeagent zones.

At this aimthe i Ca s e St u inkehstp:/Rvaw.climauin.éu/casstudie$ was createdvith
the aim to provide a quick accesstte®e most significant results of the different casalistsl
through a visual and interactive approach.

The Case Studies of CLHRUN projectare the following:

Energy sector:

1) Spain: focused orhydro-powerandsolar power plants

2) Morocco focused orsolar power plantswhich play a relevant role in supplyiegergy to
Europe

3) Cyprus focused on th&vind andsolar power plants.

Tourism Sector

1) French Alps: focused onsummer tourisnon climate requirements of nature sports and
activities,

2) Tunisia: focused orcoastal tourismwith issues such as sea level rind Beach erosion, or
bathing water temperature and quality.

3) Cyprus: focused on theelationship between tourism and heat waves, drought.

Wild fires

1) Greece focused orevaluaing future fire riskin the Mediterranean and in specific target
regions, for theoming 10 to 50 years.

Coastal Zone IntegratelanagemenfTourism and energy sectors)

1) Friuli -Venezia region and municipality of Venice focused onanalyzing the need of
climate information and the effectiveness of climate services for the integratednasee
of climate change impacts on coastal zones at the regional to local scale

2) Croatia coastline focused on climate requirements of tourism, energy sectors, with
parameters like water availability in rivers, risk of floods, risks for-ineates, etc.
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Differently from the main website, targeted mainly for scientists and experts already aware of the
CLIM-RUN project, the Case Studies Portal offegueck and visuabased acceds theavailable
informationwith the aid of video resourcéacilitating the use ofthe main results ahe project to a

wide audiencestakeholders, researchestidentsetc

The Portalis madeup of a map of Case Studies with link to information sheiets;s for web
applications, moviesas here undeeported

To facilitate the retrieve of information a simple and complementary approach has been identified.
The fs e aonallows thie userdotfind information througgywords looking throughll the
documents incl uded :ileotures detiverdibfes puldicationssagd aiodkeg t i 0 n
and presentations and posters (see Deliverable 9.2). ile the map allows ussto explore the
available informationwith a visual apprach, the search engine ldiem to reachdirectly the
informationthey needs by using kewords which will be retrieved from title, author, and abstract

of each documerand product in thevebsite

The movies provide acoustic and visual explanation dMGRUN aims and the achieved goals.
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2. The main sections of Case Studies Portal

Videos Web Apps SEARCH

Fig. a): Thefront-end web interface of tHéase SudiesPortal

2.1 Case Studiesmapand the Al nformation Sheets

The Case Studies map represents Europe and-Nénda with all the case studishown with an

icon different for each sector (energy, wild firésurism coastal zones integrated management
Each icon is a shortcut to the list of the information sheets related thffgrent case study. This
approachhas to be considered complementary to the use of internal search engine (accessible from
the Case Studies Portal) becaitsslows the uses to beinformed on a specific case study starting
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from its geographical location. Furthermore the map gives a glacice to thegeographicaareas
involved by CLIM-RUN research.

Thefinformation sheetis a twopage documemtith the following sectios

1.Target groups;

2.Relevance to the castudy requirements;
3.The approach;

4.The product; and,

5.Making the product usable.

Keywords clearly indicate for which sector and cases studies each product is relevant. Contact
emails are given on each information sheetorder to give the possibilityo obtain more
information or to provide some feedbackthe authorsThe aim ofthe Case Studiemap is to give

in a visual ad synthetic way information concerning the considered case study and sectors, about
the main esults achieved in the course of the project. At the end of the project about 30
information sheets will be made available on the Case Studies section and in the Products section of
CLIM-RUN web site.

2.2 Web Applications

The following web pplications areghe main source of interaction and data Jigation of Case
Studies Portal

1) Climate Local InformationVebGIS on Tourism IndexTCI), Wind Power(WP) and Fire
Weather Index (FW])made by ENEAItaly

2) WebGIS focused on Greece (environmental inforovatand wild fires), made by NQA
Greece

3) Downscaling Portal for wild fire and tourism studies, made by University of Cantabria,
Spain.

A brief description is reported here under.

2.2.1 Climate Local Information WebGIS: Tourism Climatic Index (TCI), Wind
Power (WP) and Fire Weather Index (FWI)

By: Emanuela Caiaffa, UTMEALIM
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Introduction

CLIM-RUN Project aims at developing a protocol for applying new methodologies and improved
modeling and downscaling tools for the provision of adequate climate informatregianal to

local scale that is relevant to and usable by different sectors of society (policymakers, industry,
cities, etc.).

In this perspective, and given the territorial nature of the information to process and manage, it
seemed useful to create abd&S to exchange data and make use of the results between all the
project partners. I t 60s I mpRUN tWeabGIS ispnoti an simple g 0
cartographic portal, but it is a product with some of the GIS typical functions.

The main puoose of tle CLIM-RUN WebGIS, $ to make territorially compatible and easy to
handle, the climatic models outputs, that provide data on the current and future scenarios
concerning the various themes involved in the project itself. Tourism Climatic Index and Wind
Enegy are the two themes developed up to now.

The GIS methodologies developed in the framework of the present project activities were aimed at
the management of spatial data, the development of spatial analysis (geoprocessing) and the
representation of thermia maps. Geospatial data base and maps are processed stored and managed
in an appropriate repository: they can be viewed and interrogated mediated application of a desktop
GIS or WebGIS by applying expressly developed. This is the interface of some ofajbe
geographical results produced in the project, making them usable in an open and accessible online.

The term WebGIS refers to a collection of technologies that allow to take advantage of GIS
capabilities via the Web (Internet / Intranet ).

With theuse of a WebGis, GIS applications, traditionally developed for stbomée users, can be
implemented on a web server (also called 1regyver ), in order to allow, through the Internet
network, the interaction with thematic maps and data associatedtwitlelbGIS applications are

used by internet browsers (Mozilla Firefox, Google Chrome, Internet Explorer , etc. .

When a Geographic Information System is shared through Internet, the information it contains go
beyond the physical limits of the containeattholds them and assume global proportions.

Among the benefits of using WebGIS technology are: the global sharing of geographic information
and geospatial data, ease to use by the Client, data network dissemination and the ability to reach a
wider audiene of users. The WebGIS tool can be used, therefore, as an information consultation
tool enriched by the geospatial component, query and analysis of geographic data and thematic
maps. The WebGIS is not a simple extension of a suite of GIS Desktop typeisbpart of the

larger category Web Oriented Software. The network is the way for the interchange of data through
the Web browser and the communication is based on -gdewer architecture in which two
independent modules interact to perform a tagki(é 1).

Development of a WebGIS as well as the implementation of a technology architecture (hardware
and software), should also refer to a set of standards, rules and procedures designed to facilitate the
availability, consistency and access to geospd#ita. This is the case of Spatial Data Infrastructure
(Spatial Data Infrastructure, SDI), which is a common platform for research, publication and use of
geographic data. An SDI is something more than a set of data: it handles data and its attributes,
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metadata, tools for searching and viewing data. An SDI provides an ideal environment to connect
applications to data, at the same time influencing the creation of data and the development of
applications based on standards and appropriate procedures.

CLIM -RUN WebGIS application

In order to make accessible and availabldiom a series of results obtained in the framework of
this project, has been designed and developed a WebGIS application, available at
http://192.168.128.58/climrun/

For the development of this application has been chosen to take advantage of packages Free
Software / Open Source ( FOSS ). The logical architecture of the WebGIS is shown in Figure 1 and
consists of the operational chain: Data &sfory - > Web Server ( GeoServer-)> Library
(OpenLayers ) > Map Viewer (WebGIS)) .

The Repository data identifies the storage area that contains the set of data to be used (in general
format GIS) and that allow access only to the devices physidefiged at the level of the Storage
Area Network, in order to ensure the absolute integrity and consistency of the same.

DataRepository CLIM-RUN
e WebGIS

\!9 Geosérve;‘; o, \{;

WebGIS §
Client

Fig. 1. Logical architecture of implemented WebGIS
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Web Server is a set of equipment and related software that allow the systeamiaeongformation

and make it accessible to the network. In this case, it has been chosen to use GeoServer. It is a web
server that can provide maps and data, from a variety of formats, to standard clients, such as web
browsers and desktdike GIS softwae. This makes it possible to store spatial data in almost any
format users prefer. From the technical point of view, GeoServer is the reference implementation of
the standards defined by the Open Geospatial Consortium (OGC ): Web Feature Service (WFS),
WebCoverage Service (WCS ) and Web Map Service (WMS).

The Open Geospatial Consortium (formerly the OpenGIS Consortium) is an international non
profit organization based on voluntary consent, which is responsible for defining the technical
specifications forgeospatial and location servicdsc@tion basefl OGC is made up of over 280
members (governments, private industry, universities) with the objective to develop and implement
standards for the content, services and the exchange of geographic datee thapear and
extensible" and which promotes the interoperability . The specifications defined by OGC are public
(PAS ), and available for free.

In order to build the WebGIS for Climrun project, it was then decided to use open source software,
whose use igoverned only by the license GNU General Public License.
The two software environments used are: GeoServer andPladorm by geoSDI.

Software

GeoServeris an open source software server written in Java that allows users to share and edit
geospatial dataAn important feature it is that GeoServer is designed for interoperability, and it
publishes data from any major spatial data source using open standards
(http://docs.geoserver@i?.0.0/user/introduction/index.htrl

Being a communitydriven project, GeoServer is developed, tested, and supported by a diverse
group of individuals and organizations from around the world.

GeoServer is the reference implementation of the Open Geadspansortium (OGC) Web Feature
Service (WFS) and Web Coverage Service (WCS) standards, as well as a high performance
certified compliant Web Map Service (WMS). GeoServer forms a core component of the Geospatial
Web.

The main GeoServer mission is contmyto make spatial data more accessible to all.

GeoServer is free software and is licensed under the GNU General Public License.

Geo-Platform

GeoPlatform fttp://code.google.com/p/ggmatform)) is an Open Source Framework developed

by geoSDI fittp://www.geosdi.org/index.php/grfbr creating Rich Web GIS Applications based on
geospatial welbhased software and using an open source approach.

geoSDI isa research group of the Institute of Methodologies for Environmental Analysis of the
National Council of Research (CNR IMAA), which designs, manufactures and distributes
geospatial welbbased software systems, using an open source approach.

GeoPlatform Famework is able to extend and enhance webGIS applications adding Widgets (e.qg.
Map feature, Layer tree, Layer properties) that perform functional needs of the end user. Geo
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Platform can be installed locally: it allows to set up different users with ro®wery user can

have one or more projects associated.

Data can reside locally or on different remote servers (via ©@ftpliant services). The use of

OGC standards allows to provide heterogeneous Geospatial Data as Geospatial Services. Thus, the
Geoplatform interface efficiently allows to retrieve data in geospatial format from Geoserver (via
WMS service) and to display them as map layers.

WebGIS CLIMRUN

The WebGIS application can be accessed, as shown in figure 2, at the following address
http://192.168.128.58/climrumising the following credentials:

username: climrun

password: climrun

The work starts with the elaboration of numerical files coming from provisional model able to
provide a scenario curreahnd future for the topics of interest. These numeric files, that give us the
present (1961990) and future (2022050) scenarios for the selected topics, before being usable
within the WebGIS, were loaded and processed by a GIS built ad hoc. GIS uss ¢naldreation

of a GIS layers series (scenarios), which can be loaded into the WebGIS and become accessible to
all.

WebGIS

CLIMRUN

& rfngs it

Associazione Italiana per

l'Informazione Geografica Libera 05Geo

Entering into geoSDI
Username Q

chmrun

Password

¢m  Download the Android
q 1] application for alerts.

Informazioni sull'applicazione Base App.
," Questapplicazione & una versione minimale di un web-gis realizzato con geo-platform.

X L 0 —

Figure 2. CLIMRUN webGIS access page
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[ B8 FireWeatherindex 1961-1990
4 [7]™ Tourism index
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[ march-Apri-May
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D ii) September-October-November
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B EJ December-January-February
> @ ‘ij September-October-November
[ march-Apri-iay
[ June-July-August

GeoPlatform - Legend Widget
European boundaries
O
Large Rivers
e
Large Lakes EU
m

Figure 3. CLIMRUN webGIS start page

The themes developed up to now are: Tourism ClimaticxIf@€l), Wind Power (WP) and Fire
Weather Index (FWI) only for the June, July and August period.

In order to make the result more readable, some reference layers were also loaded, like the
European countries boundaries, major rivers and large lakes (@gure

Once you enter the start page, in order to see the themes represented on the map, it is necessary t

activate the desired themes clicking on the small gray rectL!;gIe

The following figures are to give an idea how the WebGIS works. In figure 4xéonge, it is

possible to see the values predicted for DecembBanuary February 20222050 scenario for TCI
divided in some classes.
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.......

Figure 4. Output showing the values predicted for Decembmmnuary February 2022050
scenario for TCI

Another example is the figure 5 in which it is possible to see layers combination showing changes
in TCIL. The shown scenario in figure 5, DJF DIFF 2150 6190, is relative to the difference between
the values of the Index of tourism TCI, for the scenario 28230 unéss the scenario 194090

for the DecembedanuaryFebruary period.
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Figure 5. Example of output combination showing changes in TCI

The order in which the layers have been put, one above the other, is not casual. For example,
regarding themes related tioe TCI (figure 5), the scenario for the 19619 90 per i od, it

under 20232150 scenario predicted by the model. Using the bl[ﬂ)m urns on [/ off
possible to see where and how much the change occurred between the two scenariasVvSéll alb t 6 s
placed the layer reporting the difference of the two scenarios, calculated in GIS environment. In this

way, I1to6és possible have the idea of the chang

In the next example of Figure 6, the trend of slcenarios, for the results obtained by analyzing
Wind Power data set over the entire European and Mediterranean area, are shown.
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Figure 6. Output showing the values predicted for Decembmnuary February 2022050
scenario for WP

In particular in fgure 6 is reported the Wind Power theme (DIFF 22@30 19611990) showing
the difference between the two scenarios: WP_2021 2050 scenario unless WP_1961 1990

scenario.
The result shown in figure 7, represent the output obtained thematizing the data telétie Fire

Weather Index 2022050 for the June, July and August period.
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