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Executive Summary 
This document aims to record all the necessary and available data that are required for the 

realization of the current project. This is accomplished by creating a list that summarizes the 

information provided by all stakeholders, especially ACCIONA and EOAE. It includes data 

that have already been gathered as well as data that are still pending. 

1. Introduction 
With the ultimate goal of achieving resilience for our infrastructure, the accumulation of 

pertinent data emerges as a critical step. Since it can affect decision making processes and in 

order to act as a reliable source of information the inventory will have to be as detailed and 

accurate as possible. 

Its creation will subserve: 

the reliable quantification of climatic, hydrological and atmospheric stressors, assisting 

PANOPTIS provide quality-assessed numerical indicators. Quantification of the respective 

stresses on RI elements will be enabled, while processes and interactions from short-term 

(days) to long-term (10-60 years) timescale climatic scenarios will be covered. 

the Land Surface model to be used to account for the impact of present and future climate 

parameters on soil surface, hence quantifying the structural and thermo-physical impacts of 

the atmosphere and topsoil parameters on RI elements and operations. High-resolution 

inventorying will allow a resilience assessment platform with a risk modelling interface to be 

introduced. 

It will also help PANOPTIS provide input for the relevant regulatory framework, e.g. 

Eurocode 1 on load models for climatic actions, that is under revision. Data-based calibration 

of these load models will be done and methodologies that account for CC will be proposed. 

Multi-Hazard modelling, which will be extended to cover also indirect CC related hazards 

(i.e. flooding) as well as geo-hazards (i.e., earthquakes and landslides). Inundation maps will 

be produced for specific catchments by using the hydrological data collected, while seismic 

hazards will be quantified. Specific landslide prone areas will also be studied under various 

precipitation and/or earthquake loads. 

the on-site Integration, demonstration and validation of PANOPTIS platform, to 

manage the inspection, safety and seamless operation of the selected road sections of partners 

EOAE and ACCIONA. 

1.1 Purpose of the Document 
Main purpose of the document is to record all data sources and data services that will be 

needed during the next phases of the project. This includes the already available files, as well 

as the ones that are to be collected within the given timeline. Providing all necessary 

material to the involved project partners for the implementation of their technical 

deliverables should be highlighted as an additional intention. 

Based on the requirements gathered via consultation with users, all the available geographic 

and other data and services (e.g. hydrological, atmospheric, meteorological) related to CC 

and various geo-hazards will be catalogued. For each Pilot use, a survey will be conducted on 

the existing data and services, searching in similar current or past projects, as well as in 

relevant research institutions, universities, public bodies, cooperatives and private enterprises. 

Inventorying will tackle data and services based on either remote-sensing techniques or on-

site measurements. It will address all relevant data services, both historical and real-time, 

including non-free sources. It will be as detailed and accurate as possible exploiting high-
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quality, efficient GIS applications and products, as well as other database management 

software (e.g., Hydrognomon free software application for the analysis and processing of 

hydrological data, mainly in the form of time series, used for floods modelling). Special 

consideration will be given to open data sources and repositories, accessible through related 

initiatives (e.g., GEOSS-DataCore, Copernicus, OpenStreetMap, GeoNames, etc.). 

1.2 Intended Audience 
D.2.4 is a public document. It will be reachable by all stakeholders, Members of the 

Consortium and the Commission Services. It is particularly interesting for end users, i.e. road 

agencies involved in the management and operation of RI. The PANOPTIS system can assist 

their educational purposes and address additional requirements. It is also worthwhile for the 

ITS Industry to help collect useful data and adapt ITS products to actual needs.  
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2. Dataset Categories 
Considering the general scope as well as the specific requirements of the project, 

specifications for nine domains of interest need to be defined. Since each one comprises a 

dataset category for which meticulous data gathering is critical, a table that summarizes all 

the required information is generated. The categories for which data information will be 

presented in this context are: Geometry, Geotechnical, Road Assets, Land Use, Vegetation, 

Hydrology, Temperature Distribution, Satellite and Risks & Hazards. 

2.1 Geometry 
In order to accurately evaluate traffic conditions access to detailed designs is necessary. Files 

containing information about the neighboring area’s topography, the road’s 2D & 3D 

geometry, topological characteristics of all infrastructure utilities as well as their 

serviceability status should be gathered. Hence, high quality files constructed with essential 

levels of precision are required and all pertinent data should be recorded in an analytical 

document. Within the project’s scope, the required database consists of the following: 

Table 1: Geometry Files 

DATA Identification & Availability Geometry Data Specifications 

Dataset description Inventory, location and design of road infrastructure, 

slopes, ditches, transverse drainage works, road 

sections, road signs, bridges and tunnels. 

Sources Project as built, Rehabilitation projects, data base of 

the Conservation Agency, EOAE, Open Data Epirus 

Files & Types: XLSX, CSV, SHP, DWG, IGES, GEOTIFF 

3D Geometry 3D data for the infrastructure of the test sections e.g. 

in .dwg, .iges, .igs or .stl formats. Any format most 

CAD programs can read. 

Digital Elevation Maps (DEM) 

SRTM 30m 

Digital Elevation Maps (DEM) for the topography of 

the test sections under consideration in raster format 

such as “.geotiff”. 

Digital Terrain Models (DTM) Digital Terrain Models (DTM) 

Digital Surface Models (DSM) Digital Surface Models (DSM) 

Available for the Spanish Pilot Case (ACCIONA) 

Drawing File containing road Points. 
Text Height.dwg 

Drawing of points topologically defined in two 

dimensions (x and y coordinates of each point 

specified). The third dimension, corresponding to the 

points’ altitude, is inferred in text format over each 

point. 

Drawing File containing road Points. 

UTM coordinates Spanish road layout.dwg 

Drawing of points topologically defined in the UTM 

system (Universal Transverse Mercator coordinate 

system), which uses a two-dimensional Cartesian 

coordinate system to specify each point’s location. 

Drawing File containing road Geometry. 
Xplanta OPE pk 62-75 & 97.5-139.5.dwg 

Xplanta OPE pk 75-97.5.dwg 

Xplanta grouped road section_62_139.5_Spain.dwg 

 

Drawing with geometrical and technical characteristics 

of the area. Design details of Spanish A2 Highway 

road corridor. Location of road infrastructure, slopes, 

ditches, transverse drainage works, road sections and 

road signs. 

Drawing Files containing road Geometry and Grid Points 
xtopo_1A.dwg 

xtopo_1B.dwg 

xtopo_1C.dwg 

xtopo grouped road section_Spain.dwg 

Drawing that contains grid of points juxtaposed with 

the road’s geometric outline and topographic terrain 

contours. Included are fence, side road as well as  

neighbouring vegetation, pipe line and other 

boundaries. 

Road Surface Irregularities 

C1L1_IRI_10_m_EN/ES.xlsx 

C1L2_IRI_10_m_EN/ES.xlsx 

XLSX file with road surface irregularities. 
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C2L3_IRI_10_m_EN/ES.xlsx 

C2L4_IRI_10_m_EN/ES.xlsx 

Image and Video Files depicting features of the 

motorway. 

folder: HEMAV 

file: Fauna, Puente, Talud PK 116, Talud PK 139, 

Talud PK 64, Vial 

Image and Video Files of features related with the 

road, slope, bridges, fences, fauna. 

Available for the Greek Pilot Case (EOAE) 

DEM File 

DEM-Panagia 

D017_general-orizont 

Digital Elevation Models containing the area’s 

elevation contours and the road’s geometry 

Site Point List. 
file: Greece_Egnatia_SiteIDs.csv 

Points that are topologically defined in two dimensions 

(x and y coordinates of each point specified). 

file: Greece_EgnatiaOdos.qgis  .qgis files 

       Shape files: Greece_Egnatia_SiteIDs Site points. 

Greece_SiteCoordinates Site coordinates. 

Greece_TownCoordinates Greek town coordinates. 

EGNATIA_R Direction A of the motorway. 

EGNATIA_L Direction B of the motorway. 

Bridges Bridges along the motorway. 

Tunnels Tunnels along the motorway. 

GRC_adm0 Greece’s geospatial borders. 

Standards  

Info about metadata (production and storage dates, 

places) and documentation? 

Historic data of the end-users, stored in control centres 

and open databases. It is shared with PANOPTIS 

partners under request. 

Standards, format, estimated volume of data Format and weight depends on the file. Some 

indicative information below: 

- Comma Separated Values - various KB 

- Drawings - various MB 

- Shape files - various MB 

- Image and video files – various MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder ACCIONA/EOAE 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis IFS, AUTH, NTUA 

Partner in charge of data storage ACCIONA/EOAE 

Related WP(s) and task(s) WP3, WP4 

Data exploitation and sharing  

Data exploitation (purpose/use of the data analysis) Models of the RI under study 

Information for vulnerability and risk analysis 

Data access policy / Dissemination level: Confidential 

(members of the Consortium and the Commission 

Services only) or Public 

Dissemination level: Confidential (only for members 

of the Consortium and the Commission Services) 

Data sharing, re-use, distribution, publication Dissemination of this data must be always authorised 

by ACCIONA/EOAE, (it is historic data, it is not 

produced for the project). Prior notice of any planned 

publication shall be given to ACCIONA/EOAE at least 

45 calendar days before the publication. The use of 

Confidential Information for any other purposes shall 

be considered a breach of this Agreement. 

Archiving and preservation (including storage and backup)  

Data storage (including backup) ACCIONA/EOAE 
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The following figures are apposed as samples of the necessary geometry drawings. In Figure 
1 the sites’ UTM Coordinates are illustrated at the intersection of the lines that form each 
cross. All collected data are required in editable format. The file in this case is a drawing 
(.dwg format) requiring for its processing the use of a computer application like AutoCAD. 
 

 
Figure 1: UTM Coordinates  

 

In Figures 2,3,4,5 two-dimensional designs of the highways are depicted and the locations 
of road infrastructure are provided. A meticulous representation of the pre-existing slopes, 
ditches, bridges, tunnels, road signs, road sections and drainage works are necessitated, 
amongst others, to enable accurate simulations of highway conditions. 

 

Figure 2: Road Geometry 
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Figure 3: Road Geometry 

 
Figure 4: Road Geometry 

 
Figure 5: Road Geometry  
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2.2 Geotechnical Data 
To ensure the longevity, sustainability and resilience of every project’s actions, information is 

required regarding the geotechnical characteristics of all sites. Through the analysis of the 

following data a sturdy knowledgebase will be formed which will allow for the development 

of various and diverse case studies. 

Table 2: Geotechnical Data Files 

DATA Identification & Availability Geotechnical Data Specifications 

Dataset description Geological and geotechnical data (including 

hydrological and geological maps), seismic 

effects studies, acceleration time-histories 

Sources ACCIONA/EOAE databases 

Files & Types: PDF, PPTX, DWG, JPG 

Available for the Spanish Pilot Case (ACCIONA) 

Geological - Geotechnical Data 

Geological geotechnical data cut slope_Km64_EN.pdf 

Document with English geological - 

geotechnical data summary. 

Geotechnical Details 

Drawing 1_Sectional_floor_profile_anchors_slope Km 

64.pdf 

Drawing 2_floor_Anchors_slope Km64.pdf 

Drawing 3_anchor wall slope Km 64.pdf 

Documents containing plotted drawings of the 

site’s geotechnical details. 

Slope Monitoring 

A-2 pk64_slope_description.pptx 

Presentation of the site’s slope monitoring and 

early warning system. 

Hydrological Map 

Mapa hidrogeológico.pdf 

Document containing hydrological map. 

Geological Analysis 

Anejo 2. Geología y Procedencia de Materiales.pdf 

Document containing the geological analysis of 

the site and the origin of its materials. 

Seismic Effects 

Anejo 3. Efectos Sísmicos.pdf 

Document containing seismic effects on site. 

Geotechnical Study 

Anejo 6. Estudio Geotécnico del Corredor.pdf 

Document containing geotechnical study of the 

road. 

Road Geometry for geological maps 

H1738087.dwg 

Drawing Files containing road Geometry for 

the respective geological maps. 

Geological Maps 

Planos geológicos.pdf (H01 and H02) 

H1738087-H01 A1.pdf 

H1738087-H02 A1.pdf 

Documents containing geological site maps. 

Rock Formation Analysis 

X_LEGEND_BRIHUEGA_ENGLISH.jpg 

X_LEGEND_BRIHUEGA.jpg 

X_LEGEND_BRIHUEGA2.jpg 

X_LEGEND_BRIHUEGA3.jpg 

X_LEYEND_MARANCHON.jpg 

X_LEYEND_LEDANCA.jpg 

X_LEYEND_LEDANCA2.jpg 

X_LEYEND_LEDANCA3.jpg 

Images containing rock formation analysis. 
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Available for the Greek Pilot Case (EOAE) 

Displacement Monitoring 

AN-1-8_CD/GIS/ID.pdf 

E7_1_CK/GIS/CD/ID.pdf 

EK1_CD/CK/CV/GIS/ID.pdf 

EN-1_CD/GIS/ID.PDF 

G-10/12-GIS/CD 

IM5/6/56-GIS/CD 

NE-2,8_CD/GIS/ID 

NIN1/5_CD/GIS 

NotWorking_CD 

NO-3-6,8_CD/GIS 

ON1-3_CD/GIS/ID 

P1_CD/CK/CV/GIS/ID 

ΓΠ1,Γ2,3,10,201A,202A_CD/GIS/ID 

BigCut.xlsx 

BigCutPiezos.xlsx 

Embankments E6&E7.xlsx 

Panagia-Inclinometers.xlsx 

Panagia-Piezometers.xlsx 

Deformation Prone areas.kmz 

Instruments_E6&E7 

Instruments-BigCut 

Instruments-Panagia 

Documents containing information about the 

area’s cumulative displacement and deformation. 

Acceleration/Strain/Joint Meter Displacement Time Histories Documents containing information about the 

earth’s cumulative displacement and 

deformation 

Standards  

Info about metadata (production and storage dates, places) 

and documentation 

 

Standards, format, estimated volume of data Format and weight depends on the file. 

Drawings in .dwg - various MB 

- Geotechnical surveys (reports .pdf) - various 

MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder ACCIONA/EOAE 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis IFS, AUTH, NTUA 

Partner in charge of data storage ACCIONA/EOAE 

Related WP(s) and task(s) WP3, WP4 

Data exploitation and sharing  

Data exploitation (purpose/use of the data analysis) Models of the RI under study 

Information for vulnerability and risk analysis 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Confidential (only for 

members of the Consortium and the Commission 

Services) 

Data sharing, re-use, distribution, publication Dissemination of this data must be always 

authorised by ACCIONA/EOAE, (it is historic 

data, it is not produced for the project). Prior 

notice of any planned publication shall be given 

to ACCIONA/EOAE at least 45 calendar days 

before the publication. The use of Confidential 

Information for any other purposes shall be 

considered a breach of this Agreement. 

Archiving and preservation (including storage and backup)  

Data storage (including backup) ACCIONA/EOAE 
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In the following figures samples of the required geotechnical data are shown indicatively, to clarify 

the category’s contents. In Figure 6 a 3D image of the terrain is presented. Its analysis can provide 

important characteristics regarding the topography of the site and allow for interesting conclusions. 

 
Figure 6: Site’s Geotechnical Characteristics 

Figures 7,8 attempt tο map the wider areas in which the case studies are sited. Those maps 

can provide important geotechnical data regarding the quantitative and qualitative state of the 

earth’s geology at the specific locations. Such an analysis can yield valuable information and 

guide decision making processes regarding the roads current and future condition. 
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Figure 7: Geological Map 

 
Figure 8: Geological Map 

Figure 9 attempts to map the displacement of earth by collecting data from boreholes along 

the length of the highway. Those diagrams can provide important information regarding the 
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qualitative state of the earth’s geology at specific locations. Such an analysis can assist with 

the prediction and prevention of subsidence and guide decision making processes regarding 

the road’s current and future condition. 

Figure 9: Displacement Monitoring  
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2.3 Road Assets 
Knowledge of the precise location of all road assets is critical in order to have a clear image 

of present road conditions and track possible future needs.  Also dependent upon such 

knowledge is the realistic simulation of road conditions that will yield accurate and thus 

reliable results. 

Table 3: Road Assets 

DATA Identification & Availability Road Assets Data Specifications 

Dataset description Inventory of road assets 

Sources ACCIONA/EOAE databases 

Files & Types: XLSX, PDF, PPTX 

Available for the Spanish Pilot Case (ACCIONA) 

Inventory of Road Assets 
Inventory Ditch Platform.xlsx 

Inventory road elements_170209.xlsx 

Inventory road sections.xlsx 

Inventory slopes.xlsx 

Inventory structures July 2016.xlsx 

Inventory road signs.xlsx 

Inventory transverse drainage works 170209.xlsx 

Spreadsheets that include information about 

ditch platforms, road elements, sections, slopes, 

structures, signs and transverse drainage works. 

Documents containing plotted drawings 
Drawing 1_Sectional_floor_profile_anchors_slope Km 64.pdf 

Drawing 2_floor_Anchors_slope Km64.pdf 

Drawing 3_anchor wall slope Km 64.pdf 

Documents containing plotted drawings of the 

site’s geotechnical details. 

Presentation of the site’s slope 
A-2 pk64_slope_description.pptx 

Presentation of the site’s slope monitoring and 

early warning system. 

Standards  

Info about metadata and documentation?  

Standards, format, estimated volume of data - Spreadsheets - various MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder ACCIONA/EOAE 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis  

Partner in charge of data storage ACCIONA/EOAE 

Related WP(s) and task(s)  

Data exploitation and sharing  

Data exploitation (purpose/use of the data analysis) Identify road assets along highway corridor. 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Confidential 

Data sharing, re-use, distribution, publication Data shall not be disclosed. Publication and 

dissemination possible after approval. Prior notice 

to ACCIONA 45 calendar days before. 

Archiving and preservation (including storage and backup)  

Data storage (including backup) ACCIONA/EOAE control center, for 

the duration of the concession contract. 

 

The following figures are samples of the required data as part of the road assets category. 
They constitute indicative examples of the type of inventorying that is needed for each road 
element. 
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Figures 10,11 constitute analytical tables containing the required format that all data of this 

category should follow. Emphasis should be given to the detailed description of the varying 

characteristics of road signs and structures along the highway’s length. Such an elaborate 

work facilitates later attempts of data referencing and analysis. 

 

Figure 10: Road Assets: signs 

 

Figure 11: Road Assets: structures  
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2.4 Land Use 
Land uses retain the distinct characteristic of affecting greatly and diversely major projects on 

multi-scale levels. That being said, the ability to easily and accurately identify, access and 

update the current land use status of all areas, immediately related or in close proximity, with 

the roads in question is of great importance. In this context, the availability of the following 

can be considered crucial: 

Table 4: Land Use Data Files 

DATA Identification & Availability Land Use Data Specifications 

Dataset description Land use and land cover maps. 

Sources Open Access inventories of the Spanish Administration: 

Ministry of Finance for land use 

https://www.sedecatastro.gob.es/Accesos/SECAccDescarga

Datos.aspx 

SIOSE geoportal (Ministry of Public Works) and CORINE 

Land Cover, for land cover data 

Files & Types: PDF, SHP, GPKG 

Available for the Spanish Pilot Case (ACCIONA) 

CORINE Land Cover 2012 Freely available land use dataset. 

folder: CORINE_2012 

file: LEER_DatosCLC2012_shp.pdf PDF containing summary of the CORINE 2012 program. 

Main categories of land uses are presented and further 

analysed with respect to the scale of reference. Also 

included: file format and contents, reference section. 

files: clc12** Shape files (.shp, shx, dbf, prj, lyr) 

folder: SIOSE_Castilla-La_Mancha_2014_GPKG 

file: LEER_DatosSIOSE_GeoPackage PDF containing summary of the SIOSE program. The file 

format and content of GeoPackage files along with a 

reference section are defined and also included. 

file: SIOSE_Castilla-La_Mancha_2014 GeoPackage file (.gpkg) 

Available for the Greek Pilot Case (EOAE) 

CORINE Land Cover 2012 Freely available land use dataset. 

Hellenic Cadastre Data are given on LSO25 Backgrounds (Large Scale 

Orthophotos) with 25cm GSD (Ground Sampling Distance). 

Standards  

Info about metadata (production and storage 

dates, places) and documentation 

Historic data of the end-users, stored in the control centres. 

It is shared with PANOPTIS partners under request. 

Standards, format, estimated volume of data .pdf, .shp, .gpkg - Various MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder Open Source Data 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis AUTH, FMI 

Partner in charge of data storage AUTH, FMI 

Related WP(s) and task(s) WP2 (Task 2.4), WP3 

Data exploitation and sharing  

Data exploitation (purpose/use of the data 

analysis) 

Feed for climatic and geo-hazards models 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Public 

Data sharing, re-use, distribution, publication Open source inventory 

Can be published 

Archiving and preservation (including storage and backup)  

Data storage (including backup) Data storage in PANOPTIS Open source repository for 4 

years after the end of the project. 
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The following figures are samples of the required data that are part of the category of land 

use. Figures 12,13 constitute illustrations of the indicative format that shape data files have. 

Such files need to be operated by Geographic Information System applications such as free 

and open source QGIS. The outputs of such data processing applications can be like the 

figures shown below. They demonstrate a variation in land uses on a wider scope, that of the 

country in which each case study is located. 

 

 

Figure 12: Land Uses 

 

 

 

 

Figure 13: Land Uses 
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2.5 Vegetation 
Vegetation’s role is critical for achieving every project’s sustainability. However, it’s 

presence might considerably affect the resilience of traffic systems by intervening with and 

even disrupting traffic conditions on highways. Detailed knowledge of its general type, 

specific characteristics and exact geolocation is critical for the assessment of the road’s safety 

both under typical or extreme conditions. That being said, data files containing relevant 

information are necessary and for data accumulation processes the following fields should be 

considered: 

Table 5: Vegetation Files 

DATA Identification & Availability Vegetation Data Specifications 

Dataset description Vegetation maps of the area surrounding the site. 

Sources Open Access inventories of the Spanish Ministry of 

Environment 

Files & Types: XLSX, SHP 

Available for the Spanish Pilot Case (ACCIONA) 

Vegetation Database 

file: mfe 

files: Guadalajara 

file: vege_autovia 

Characterizes the vegetation type in various geographical 

locations. 

XLSX file containing vegetation database.  

Shape files (.shp, shx, dbf, prj, sbn, sbx) 

Shape files (.shp, shx, dbf, prj, sbn, sbx) 

Available for the Greek Pilot Case (EOAE) 

Vegetation Database 

data source: Hellenic Cadastre 

Data are given on LSO25 Backgrounds (Large Scale 

Orthophotos) with 25cm GSD (Ground Sampling Distance). 

Standards  

Info about metadata (production and storage 

dates, places) and documentation? 

Historic data of end-users, stored in control centres. Shared 

with PANOPTIS partners under request. 

Standards, format, estimated volume of data .xlsx, .shp - various Mb 

Partners activities and responsibilities 

Partner owner of the data; copyright holder Open Source Data 

Partner in charge of data collection AUTH, FMI 

Partner in charge of data analysis AUTH, FMI 

Partner in charge of data storage AUTH, FMI 

Related WP(s) and task(s) WP3 

Data exploitation and sharing  

Data exploitation (purpose/use of the data 

analysis) 

Improve simulations of the climate related hazards on the 

road. 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Public 

Data sharing, re-use, distribution, publication Open source inventory 

Can be published 

Archiving and preservation (including storage and backup)  

Data storage (including backup) Data storage in PANOPTIS Open source repository for 4 

years after the end of the project. Also in National and 

Regional Open Source inventories. 
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Figures 14,15 constitute illustrations of shape data file formats. Such files need to be 

operated by Geographic Information System applications such as free and open source QGIS. 

The figures shown below demonstrate the way vegetation extends along the Spanish 

highway. Then it appears once more, this time against the backdrop of the wider country’s 

vegetation. 

 
Figure 14: Vegetation Along Highway 

 
Figure 15: Vegetation Along Highway 
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2.6 Hydrology (flood prone areas) 
When striving for resilience, the effective management of water on main traffic routes is 

necessary to promote public safety and avoid any kind of disturbance. That’s why flood 

prone areas should be carefully identified and examined. In this context, data for the 

following fields should be collected: 

Table 6: Hydrology Data Files 

DATA Identification & Availability Hydrological Data Specifications 

Dataset description Hydrological maps, rain precipitation historic, flood prone 

areas 

Sources Open Access inventories of the Spanish Ministry of Environment 

Files & Types: SHP files 

Hydrology Data & Flood Hazards 

Available for the Spanish Pilot Case (ACCIONA) 

folder: q010 

LAMINAS_Q10_MUY_ALTA_200617 Shape files (.shp, shx, dbf, prj, sbn, sbx) very high 

folder: q050 

LAMINAS_Q50_ALTA_200617 

 

Shape files (.shp, shx, dbf, prj, sbn, sbx) high  

folder: q100 

LAMINAS_Q100_MEDIA_270917 Shape files (.shp, shx, dbf, prj, sbn, sbx) medium 

folder: q500 

LAMINAS_Q500_BAJA_200617 Shape files (.shp, shx, dbf, prj, sbn, sbx) low 

folder: informacion-arpsis_tcm30-175659 

ARPSIS_161015 Shape files (.shp, shx, dbf, prj, sbn, sbx) 

es030_tajo_clm_calados_t50043.asc 

es030_tajo_clm_calados_t01049.asc 

es030_tajo_clm_calados_t10043.asc 

es030_tajo_clm_calados_t10043.asc 

Information about flood hazard maps. 

es030_tajo_clm_calados_t50043.prj 

es030_tajo_clm_calados_t10043.prj 

es030_tajo_clm_calados_t01049.prj 

Information about flood hazard maps. 

Standards  

Info about metadata (production and storage 

dates, places) and documentation? 

Data can be downloaded from download services of all the 

public agencies in the three levels of Spanish administration, 

national, regional and local. 

Standards, format, estimated volume of data .shp - various Mb 

Partners activities and responsibilities 

Partner owner of the data; copyright holder Open Source Data 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis AUTH, FMI 

Partner in charge of data storage AUTH, FMI 

Related WP(s) and task(s) WP2 (Task 2.4), WP3 

Data exploitation and sharing  

Data exploitation Feed for climatic and geo-hazards models 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Public 

Data sharing, re-use, distribution, publication Open source inventory. Can be published. 

Archiving and preservation (including storage and backup)  

Data storage (including backup) Data storage in PANOPTIS Open source repository for 4 

years after the end of the project. Also in National and 

Regional Open Source inventories. 
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The following figures are samples of the required data that pertain to the category of 

Hydrology. Figures 16,17 constitute illustrations of shape data files. Such files need to be 

operated by Geographic Information System applications such as free and open source QGIS. 

The outputs of such data processing applications can be like the figures shown below. They 

demonstrate flood prone areas spread around the country in which the case study is located. 

 

Figure 16: Flood Prone Area 

 

Figure 17: Flood Prone Areas  
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2.7 Temperature Distribution (thermal map) 
With the concept of rapidly changing climatic conditions in mind, temperature variations on 

exposed natural and artificial surfaces along highways is a serious matter. To avoid any 

unnecessary hassle and reduce infrastructure vulnerabilities, cautious monitoring of 

temperature is necessary. Therefore, the following aspects should be considered in data 

compilation processes: 

Table 7: Temperature Distribution Data Files 

DATA Identification & Availability Thermal Map Data Specifications 

Dataset description Thermal profile of the road surface; thermal characteristics 

per georeferenced zone along the road corridor 

Sources ACCIONA data base 

Files & Types: KMZ, PDF, XLSX 

Meteorological Data Temperatures, Difficult climatic actions (snow, ice heavy 

rain, wind, hail, fog) 

Available for the Spanish Pilot Case (ACCIONA) 

KMZ files containing thermal data. 

A2Tramo2_RST.kmz 

A2Tramo2_RST_improved version.kmz 

KMZ files Characterizes the thermal characteristics of 

various zones along the Spanish A2 Highway (pk 62-pk 

139.5). 

Mapping, Measurements and Results 

Mapa térmico_A2Tramo2_EN.pdf 

Document containing information about thermal mapping, 

measurement methods and results. 

Mapping, Measurements, Results and Sensors 

Thermal Mapping_MG-en.pdf 

Document containing information about thermal mapping 

measurement methods and results. Cold area detection and 

proposed locations for sensors. 

Preventive and Curative Road Treatments 

20150504 Report_ Winter Operations Preventive 

and Curative.xlsx 

20170502 Report Winter operations Preventive 

and Curative.xlsx 

20180502 Report Winter Operations Preventive 

and Curative.xlsx 

Report winter operations preventive and curative_ 

2012-2013.xlsx 

2015-16 Report Winter Operations_ A2T2 

Preventive and Curative.xlsx 

20140506_Report_Winter Operations_ 

Preventive and Curative.xlsx 

Salt use_winter 

2008_2009_2010_2011_2012.xlsx 

Reports of preventive and curative road treatments during 

winter operations necessitating snowplough, brine and salt 

use. 

Necessary Road Treatment 

170926 Informe de Reparaciones en Estructuras 

PI 88+700 PAS 101+650 PI 112+775 y PS 

132+700 2017_ES.pdf 

Report and Proposal for necessary road treatment, repairs 

and constructions. 

Available for the Greek Pilot Case (EOAE) 

Meteorological Measurement Stations 

Μετεωρολογικοί_ΝΑΡ.kmz 

KMZ file Road Weather Information System locations of 

Egnatia Odos S.A data which are published on the NAP. 

Meteorological Measurement Stations 

egnatia-malakasi-rwis[1].xml 

egnatia-metsovo-rwis[1].xml 

egnatia-panagia-rwis[1].xml 

road-weather-data-from-metsovitiko-station-

egnatia-odos[1].xml 

XML Files containing information about weather conditions 

of various areas along the length of the road. 

Wind Velocity/Direction Angle Time Histories Documents containing information about the area’s wind 

velocity and direction. 

Standards  

Info about metadata (production and storage Test performed under request 
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dates, places) and documentation? 

Standards, format, estimated volume of data .kmz 138 KB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder ACCIONA/EOAE 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis IFS, FMI, HYDS, AUTH, ITC 

Partner in charge of data storage ACCIONA/EOAE 

Related WP(s) and task(s) WP3 (Tasks 3.5, 3.6, 3.7), WP2 (task 2.5), WP4 (Tasks 4.1, 4.3) 

Data exploitation and sharing  

Data exploitation (purpose/use of the data 

analysis) 

Identify ice-prone areas on the road corridor (vulnerable RI). 

These areas should be equipped with sensors to control ice 

formation. 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Confidential (only for members of the 

Consortium and the Commission Services) 

Data sharing, re-use, distribution, publication These data shall not be disclosed, by any means whatsoever, 

in whole or in part. However, publication and dissemination 

of these data is possible after previous approval by 

ACCIONA. Prior notice of any planned publication shall be 

given to ACCIONA at least 45 calendar days before the 

publication. 

Archiving and preservation (including storage and backup)  

Data storage (including backup) ACCIONA/EOAE control center, for the duration of the 

concession contract. 

 

Figure 18 constitutes a projection of a thermal map on a backdrop provided by google earth. 

The color variation signifies temperature changes in a way that enables the effortless 

identification of different temperatures zones. 

Figure 18: Thermal Map, Spanish Highway  
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2.8 Satellite 
Satellite images have the significant advantage of offering a unique and otherwise 

unattainable perspective on projects. Thus, when aiming at infrastructure optimization, such 

technologies have a lot to offer and should be considered. 

Table 8: Satellite Data Files 

DATA Identification & Availability Satellite Data Specifications 

Dataset description Imagery (several processing levels available) JPEG 2000, 

GEOTIFF (Spot 6/7); Images, metadata, quality indicators, 

auxiliary data SENTINEL-SAFE (JPEG 2000, .XML, 

.XML/GML) (Sentinel-2); Images, metadata, quality 

indicators, ground control points, .GEOTIFF, .ODL, .QB, 

.GCP (Landsat 7 ETM +) 

Sources Spot 6/7, Sentinel-2, Landsat 7 ETM+ 

File Types: … files 

Available for the Spanish Pilot Case (ACCIONA) 

  

Available for the Greek Pilot Case (EOAE) 

  

Standards  

Info about metadata (production and storage 

dates, places) and documentation? 

Data can be downloaded from download services of all the 

public agencies in the three levels of Spanish administration, 

national, regional and local. 

Standards, format, estimated volume of data .xxx - various MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder (if 

applicable) 

AIRBUS 

Partner in charge of data collection AIRBUS 

Partner in charge of data analysis AIRBUS, ITC 

Partner in charge of data storage  

Related WP(s) and task(s) WP5 

Data exploitation and sharing  

Data exploitation (purpose/use of the data 

analysis) 

 

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level:  

Data sharing, re-use, distribution, publication 

(How?) 

  

Archiving and preservation (including storage and backup)  

Data storage (including backup): Where? For how 

long? 
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2.9 Risks & Hazards 
Through the meticulous processing of the project’s data, interesting models that list and 

predict risks and hazards can be created. In order to do so, datasets containing past and 

present information and even future predictions about critical phenomena that occur along the 

highways should be considered. 

Table 9: Risks & Hazards Data Files 

DATA Identification & Availability Risk Analysis Data Specifications 

Dataset description Climatic change Risk Analysis, motorway accidents, 

pavement cracking measurements 

Sources Source of predictive climatic models: 

https://www.adaptecca.es/. Source of motorway accidents 

and cracking measurements: ACCIONA data base 

Files & Types: XLSX 

Available for the Spanish Pilot Case (ACCIONA) 

Climatic change impact zones analysis. 

file: Climate change_risk analysis_Spanish A2T2_ENG.xlsx 

XLSX file. Analysis of climatic change impact zones and 

effects. Assumptions for risk evaluation and final 

assessment. 

Sheet 1 Prediction Models for climatic variations. 

Sheet 2 Inventory of road zones sensitive to climatic change. 

Sheet 3 Listing of potential hazards and affected components. 

Sheet 4 Evaluation assumptions and types of risks. 

Sheet 5-15 Risk Assessment 

Risk Assessment Sheet 1 Landslide, material-fall and cut slope erosion 

Risk Assessment Sheet 2 Structural movement due to water presence. 

Risk Assessment Sheet 3 Insufficient draining capacity. 

Risk Assessment Sheet 4 Insufficient channelling capacity. 

Risk Assessment Sheet 5 Insufficient bearing capacity due to water. 

Risk Assessment Sheet 6 Rutting of asphalt due to high temperatures. 

Risk Assessment Sheet 7 Insufficient drainage capacity. 

Risk Assessment Sheet 8 Snow effect on traffic conditions. 

Risk Assessment Sheet 9 Snowdrift effect on traffic conditions. 

Risk Assessment Sheet 10 Effect of fire on traffic conditions. 

Risk Assessment Sheet 11 Effect of fog on traffic conditions. 

Motorway Accidents 

file: Accidents_active filters_ 2018-11-28_ES_EN.xlsx 

Cataloguing of motorway accidents’ specifications. 

Cracks and Wear of the Motorway 

file: Cracking measurements_A2T2_I-6_20181217_ENG.xlsx 

Cataloguing of cracks and wear of the motorway. 

Standards  

Info about metadata and documentation?  

Standards, format, estimated volume of data .xlsx 1.57 MB & .xlsx 0.21MB 

Partners activities and responsibilities 

Partner owner of the data; copyright holder ACCIONA/EOAE 

Partner in charge of data collection ACCIONA/EOAE 

Partner in charge of data analysis  

Partner in charge of data storage  

Related WP(s) and task(s)  

Data exploitation and sharing  

Data exploitation (purpose/use of the data analysis)  

Data access policy / Dissemination level: 

Confidential or Public 

Dissemination level: Confidential (only for members of the 

Consortium and the Commission Services) 

Data sharing, re-use, distribution, publication  

Archiving and preservation (including storage and backup)  

https://www.adaptecca.es/
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Data storage (including backup)  

 

Figures 19,20 are indicative samples of data files that belong to the risks and hazards 

category. They constitute boards which represent evaluation assumptions that are based on 

the risk level assessment of the infrastructures and traffic conditions. They provide 

information about a specified timeframe which ranges between 2018-2048-2098. 

 

Figure 19: Evaluation Assumptions 

 

 

Figure 20: Risk Assessment  
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3. Dataset Sources and Services & Data Management 

Applications 
Attempting to organize the sources from which the project’s data got collected, two types of 

data sources and services were detected. Open Data: considered as sources and services that 

are publicly open and freely available. Other Data: the ones with confidential data, available 

only for members of the consortium and the commission services. Additionally, all parties 

should have access to the data management applications indicated below, for efficient data 

processing to be enabled. 

3.1 OPEN DATA Sources & Services 
The following Open Data Sources and Services are necessitated within the project’s scope. In 

the table below, a brief description accompanies each source or service name. 

Table 10: Open Data Sources & Services 

DATA Sources & Services Open Data Sources  

Dataset description Public Data: openly available to the public. 

Open Sources & Services 

GEOSS-Data Core 

The Global Earth Observation System of Systems Platform: 

links existing observing systems and supports the 

development of new ones. 

Copernicus 

European Union's Earth Observation Program: the 

Copernicus services deliver near-real-time data on a global 

level, based on satellite and in situ observations. 

Centro de Descargas 

(SIOSE & CORINE Land Cover) 

Geographical information: topographic and thematic data, 

exploitation through GIS Systems, supports geographic 

queries and the generation of cartographic products. 

SIOSE: Information System on Land Occupation of Spain. 

Database integrating all available Land Use information 

CORINE Land Cover: Main categories of land uses are 

presented and further analyzed with respect to the scale of 

reference. 

SRTM Shuttle Radar Topography Mission 

OpenStreetMap 

OpenStreetMap is built by a community that contributes and 

maintains data about roads, trails, cafés, railway stations and 

more all over the world. 

GeoNames 

Geographical Database: integrates geographical data such as 

names of places in various languages, elevation, population 

and other from various sources. 

Sede Electronica del Catastro 
Inventories of the Spanish Administration: Ministry of 

Finance for land use 

(Spanish) Ministry of Environment Knowledge Database (on website) 

Hellenic Cadastre 
System of information that records legal, technical and other 

details about real estate properties. 

Open Data Epirus Geospatial data catalogue for the Region of Epirus. 
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3.2 OTHER DATA Sources & Services 
In the category of Other Data, the table that follows lists the required sources and services 

and provides a brief description for each one. 

Table 11: Other Data Sources & Services 

DATA Sources & Services Other Data Sources  

Dataset description Confidential Data: only available for the project. 

Sources & Services 

ENCA 

European Network of Heads of Nature Conservation 

Agencies: identifies future challenges and offers information 

and advice to decision-makers in the fields of nature 

conservation and landscape protection 

ACCIONA Data openly available within the project. 

EOAE Data openly available within the project. 

EOS Platform 

(Spot 6/7, Sentinel-2, Landsat 7 ETM+) 

Recent, world-class satellite imagery that tracks land 

changes in real-time. Utilized for purposes of global earth 

observation, intelligence and security, natural disasters and 

live events monitoring. 

AdapteCCa 

Offers access to information about impacts, vulnerability 

and adaptation to climate change and promotes 

communication amongst interested experts, organizations, 

institutions and agents. 
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3.3 DATA Management Applications 
To enable the efficient analysis of all datasets that are required for the various purposes of 

this project and to render data processing processes feasible, access to important computer 

applications is necessary. In this context, the sole use of openly available applications would 

facilitate open access and ensure an increase in the accessibility rates of gathered information. 

However, to simultaneously increase the significance of the project’s results other 

applications, requiring software licenses, are necessitated as well. 

Table 12: Data Management Applications 

DATA Management Applications Open and Other Data Management Tools 

Open Applications Openly Available 

QGIS Georeferenced raster and vector data 

Google Earth .kmz files 

Adobe Reader .pdf files 

DBeaver .erd files 

Palm 6.0 
.pdb, .pqa, .prc files 

Fully parallel 

OpenFOAM® v1812 
Format generally follows C++ source code 

Fully parallel 

Other Applications Available with Subscription 

AutoCad .dwg files 

Microsoft Office .docx, .xlsx, .pptx files 

ArcGIS 10.4.1 

  ArcGlobe 10.4.1 
   ArcMap 10.4.1 
  ArcScene 10.4.1 

Georeferenced raster and vector data 

Geodatabase data formats 

File-based data types - DBMS data 

ANSYS 18 

  CFX 18 
  CFD Post 
  ANSYS 18 
  ICEM CFD 18 

Running under one license – fully parallel 

.wbpj, .cfx, .cmdb files 

MEMO MEsoscale MOdel 

AUTH – LHTEE in-house code (black box) 

MIMO MIcroscale MOdel 

AUTH – LHTEE in-house code (black box) 
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4. Conclusions 
The purpose of the current deliverable was to record and document all data sources and data 

services that will be needed during the implementation phases of the PANOPTIS project. 

Towards the ultimate goal of achieving resilience for road infrastructure, the collection and 

standardization of pertinent data comprises a critical step. Attention has been given to provide 

access to both primary data and meta-information in the most consistent and accessible way 

possible, with the aim to minimize any additional documentation effort in the later stages of 

the project and to avoid interpretation errors. 

In this document, datasets of structural, thermophysical and climatic parameters mainly 

provided by the EOAE and ACCIONA partners to the project have been described and 

annotated. These include maps of surface parameters like high-resolution elevation and land 

use maps, infrastructure geometry and features, as well as thematic layers of climatic, 

hydrological and geotechnical risk factors. The pertinent data sources, formats and intended 

users have been documented. Based on the requirements gathered via consultation with users, 

all the available geographic and other data and services have been catalogued. Apart from the 

two pilot providers, pertinent data sources have included public repositories (e.g. the Hellenic 

Cadaster thematic layers) and European thematic databases (e.g. Copernicus CAMS, 

OpenStreetMap). These data sources will be used for the reliable quantification of climatic, 

hydrological and atmospheric stressors, assisting PANOPTIS in providing relevant numerical 

indicators and implementing multi-hazard modelling. They will also be used for calibrating 

load models that account for climate change stresses, targeting existing regulatory 

frameworks (e.g. Eurocode 1). 

Additional data flows that will be continuously updated throughout the project have been also 

documented. These mainly involve primary streams of state information (meteorological, 

hydrological, climatic and structural) from deployed networks of stationary sensors as well as 

from mobile platforms. Datasets of the same state parameters under specific future scenarios 

have also been collected and documented.  
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