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CLARITY Project Overview  

Urban areas and traffic infrastructure linking such areas are highly vulnerable to climate change. Smart use 
of existing climate intelligence can increase urban resilience and generate added value for businesses and 
society at large. Based on the results of FP7 climate change, future internet and crisis preparedness projects 
(SUDPLAN, ENVIROFI, CRISMA) with an average TRL of 4-5 and following an agile and user-centred design 
process, end-users, purveyors and providers of climate intelligence will co-create an integrated Climate 
Services Information System (CSIS) to integrate resilience into urban infrastructure.  

As a result, CLARITY will provide an operational eco-system of cloud-based climate services to calculate and 
present the expected effects of CC-induced and -amplified hazards at the level of risk, vulnerability and 
impact functions. CLARITY will offer what-If decision support functions to investigate the effects of 
adaptation measures and risk reduction options in the specific project context and allow the comparison of 
alternative strategies. Four demonstration cases will showcase CLARITY climate services in different climatic, 
regional, infrastructure and hazard contexts in Italy, Sweden, Austria and Spain; focusing on the planning and 
implementation of urban infrastructure development projects.  

CLARITY will provide the practical means to include the effects of CC hazards and possible adaptation and 
risk management strategies into planning and implementation of such projects, focusing on increasing CC 
resilience. Decision makers involved in these projects will be empowered to perform climate proof and 
adaptive planning of adaptation and risk reduction options. 
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Abbreviations and Glossary 

! ŎƻƳǇƭŜǘŜ ƎƭƻǎǎŀǊȅ ƻŦ ŀƭƭ /[!wL¢¸ ǘŜǊƳǎ ŀƴŘ ŀōōǊŜǾƛŀǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ǇǳōƭƛŎ ŘƻŎǳƳŜƴǘ ά/[!wL¢¸ 
DƭƻǎǎŀǊȅέ ŀǾŀƛƭŀōƭŜ ŀǘ https://cat.clarity-h2020.eu/glossary/main. 

 

Table 1: CLARITY abbreviations. 

 

Abbreviation/ 
Acronym 

DEFINITION 

CA Consortium Agreement 

CKAN Comprehensive Kerbal Archive Network  

CLARITY Integrated Climate Adaptation Service Tools for Improving Resilience Measure 

CS Climate Service 

CSIS CLARITY Climate Services Information System 

DC Demonstration Case 

DoA Description of the Actions (Annex 1 to the Grant Agreement) 

EC European Commission 

EU-GL 
Non-paper Guidelines for Project Managers: Making vulnerable investments climate 
resilient (Document) 

GeoJSON geographical JavaScript Object Notation 

GeoTIFF Geographic Tagged Image File Format  

GML  Geography Markup Language 

JSON JavaScript Object Notation 

OGC Open Geospatial Consortium 

RDBMS  Relational Database Management System 

WFS  Web Feature Service 

WMS Web Map Service 

WMTS Web Map Tile Service  

WP Work Package 

TOC Table of Content 

WP Work Package 

https://cat.clarity-h2020.eu/glossary/main
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Executive Summary 

The objective of WP1 is to involve practitioners, suppliers, purveyors and technology providers, scientists and 
potential end users (customers) in the climate service co-creation and deliver the CLARITY CSIS software and 
workflows in support of the climate-resilience planning. 

Task T1.3 Climate Services Co-creation is responsible for integrating the WP3 (datasets and models) and WP4 
(software) outputs and implement the CLARITY CSIS for use in WP2 demonstrators and in line with the user 
stories (requirements) from task T1.2 Climate Service Requirements. 

As such, the present report briefly describes the first prototype version of the CSIS (i.e., deliverable D1.3 
CLARITY CSIS v1, marked as OTHER in the DoA) prepared for the Naples demonstrator case and focused on 
providing features that enable the end-user to perform a basic screening study at this stage. 
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1 LƴǘǊƻŘǳŎǘƛƻƴ 

The introducǘƛƻƴ ŎƘŀǇǘŜǊ ŘŜŦƛƴŜǎ ǘƘŜ ǇǳǊǇƻǎŜ ŀƴŘ ƛƴǘŜƴŘŜŘ ŀǳŘƛŜƴŎŜ ƻŦ ŘŜƭƛǾŜǊŀōƭŜ ά5мΦо /[!wL¢¸ /{L{ Ǿмέ 
and briefly explains its structure. 

1.1 Purpose of this document 
5ŜƭƛǾŜǊŀōƭŜ ά5мΦо /[!wL¢¸ /{L{ Ǿмέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŦƛǊǎǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǇǊƻǘƻǘȅǇŜ ƻŦ ǘƘŜ /[!wL¢¸ /{L{Φ !ǎ 
such, being software, the deliverable is considered ŀǎ άh¢I9wέ ƛƴ ǘƘŜ 5ƻ!Φ bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘŜ ǇǊŜǎŜƴǘ 
document provides a high-level description of the main features implemented so far with respect to the: 

¶ /[!wL¢¸ ¦ǎŜǊ {ǘƻǊƛŜǎ ŀƴŘ ¢Ŝǎǘ /ŀǎŜǎ ŎƻƳǇƛƭŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘŀǎƪ ¢мΦн ά/ƭƛƳŀǘŜ {ŜǊǾƛŎŜ wŜǉǳƛǊŜƳŜƴǘǎέ - 
stored in the online catalogue1 established by the project- which were derived from the input 
collected from the four Demonstration Cases, the EU-D[ ƎǳƛŘŜƭƛƴŜΣ ǇŀǊǘƴŜǊǎΩ ƛŘŜŀǎ ŀƴŘ ǿƻǊƪǎƘƻǇǎ 
outcomes related to the envisioned and were presented in deliverables D1.1 άLƴƛǘƛŀƭ ǿƻǊƪǎƘƻǇǎ ŀƴŘ 
ǘƘŜ /[!wL¢¸ ŘŜǾŜƭƻǇƳŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘέ and its follow-up documenǘ ά5мΦн 5ŀǘŀōŀǎŜ ƻŦ ƛƴƛǘƛŀƭ 
/[!wL¢¸ /{L{ ǳǎŜǊ ǎǘƻǊƛŜǎ ŀƴŘ ǘŜǎǘ ŎŀǎŜǎέΦ 

¶ Mock-ups derived from the above deliverables (i.e., D1.1 and D1.2), which describe in a visual 
manner the conceptualization of CLARITY CSIS used by partners (and more particularly the involved 
developers) as the common ground for understanding what needs to be implemented how (the 
mock-ups focus mainly in the frontend but also in the underlying implications in terms of features 
and data structures/contents required by the system). 

¶ The datasets collected in WP2 (deliverable D2.2 Catalogue of data sources and sample datasets) for 
the Naples demonstrator (DC1) ς used as basis for developing the mock-up and feeding the CSIS 
prototype ς and 

¶ The CLARITY data package specification, which acts as άƎƭǳŜέ ŜƴŀōƭƛƴƎ ǘƘŜ ƛƴǘŜǊrelation of the various 
pieces of information (and its related data models) that are necessary at each step of the CLARITY 
(EU-GL) methodology (implemented by means of the CSIS). 

 

Further detailed information concerning implementation status of each of the specific components can be 
ŦƻǳƴŘ ƛƴ ²tп ŘŜƭƛǾŜǊŀōƭŜ ά5пΦо ¢ŜŎƘƴƻƭƻƎȅ ǎǳǇǇƻǊǘ ǊŜǇƻǊǘ ǾмέΦ 

1.2 Intended audience 
The target readers of this document are mainly the stakeholders of the four CLARITY Demonstration Cases in 
²tн ά5ŜƳƻƴǎǘǊŀǘƛƻƴ ϧ ±ŀƭƛŘŀǘƛƻƴέ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ /ƭƛƳŀǘŜ {ŜǊǾƛŎŜ /ǳǎǘƻƳŜǊ ǇŜǊǎǇŜŎǘƛǾŜ ŀƴŘ ǘƘŜ 
purveyors and climate data providers that represent the Climate Service Supplier perspective in the overall 
co-creation process; as well as CLARITY technical partners in charge of the Climate Service integration and 
ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ²tм ά/ƻ-/ǊŜŀǘƛƻƴέ ŀƴŘ ²tп ά¢ŜŎƘƴƻƭƻƎȅ {ǳǇǇƻǊǘέΦ 

1.3 Document structure 

The structure of the document and the relationships between the different chapters is as follows: 

Chapter 1 (this chapter) introduces the document and explains the overall purpose of this document and its 
relation to other work packages and deliverables. 

Chapter 2 gives presents the CSIS specification in terms of visual mock-ups in relation to the User Stories 
from where they were conceived. 

                                            
1 http://cat.clarity-h2020.eu 

http://cat.clarity-h2020.eu/


D1.3 CLARITY CSIS v1 Public 
 

 

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 9 of 84 
 

Chapter 3 presents the reference modelling workflow used to process the data required by the DCs, it also 
lists the datasets prepared for the Naples demonstrator (DC1) and introduced the CLARITY data package 
specification. 

Chapter 4 presents the list of components currently being implemented and deployed that make part of the 
first CSIS prototype. 

Chapter 5 provides the conclusions and a summary on foreseen implementation activities towards the 
second version of the prototype. 

Chapter 6 lists the references and bibliography used in this document. 

Chapter 7 provides two annexes providing full details on the CLARITY data package specification as well as a 
working example of the data package being prepared for Naples demonstrator. 
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2 /{L{ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ 

CSIS prototype is developed based on the user requirements that were initially developed in the form of the 
User Stories and later refined in a co-creation process and in the form of the mock-ups. At a current 
implementation status, only the screening process has been fully specified in terms of the mock-ups and 
partially implemented in a demonstrator. A commented list of the CSIS mock-ups, as they were in January 
2019 is shown hereafter. 

First mock-up page (Figure 2) shows the overview of the projects that have been previously defined in the 
/{L{Φ /ǳǊǊŜƴǘƭȅΣ ǘƘƛǎ ƛǎ ŀƭǊŜŀŘȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ŀ ǇǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘΦ ά/ƭƻƴŜ ǇǊƻƧŜŎǘέ ŦǳƴŎǘƛƻƴ ƛǎ ƴƻǘ ǿƻǊƪing 
yet and only the expert users can add new projects. 

 

Figure 2: CSIS studies homepage 

 

Several options (when not disabled) exist for the user: *View* the final report of the study(any user); *Clone* 
the study and adjust to the user's needs and perform a new study (any user); *Delete* the study (study 
owner). Permissions to view or clone a study may become more restricted in the future. 
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Figure 3: Study -Introduction 

άLƴǘǊƻŘǳŎǘƛƻƴέ ǘŀō όFigure 3) is as an introduction of the EU Non-paper Guidelines for Project Managers. The 
EU-GLs are structured to provide a toolkit to incorporate climate resilience into a conventional project cycle.  

Team tab (Figure 4) shows who participates in preparing the study. Team members can have different roles. 

 

Figure 4: Study - Team 
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Figure 5: Study -Context 

Context and area steps (Figure 5, Figure 6) are used to provide some contextual information about the 
projectΦ ά!ǊŜŀέ ǎǘŜǇ Ƙŀǎ ŀ ǎŜŎƻƴŘ ǎǳō-step (not shown) where the exact polygon of the study area is 
indicated. This is important for the next step: choosing a data package.  

 

Figure 6: Study ς Area 
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Figure 7: Study - Data 

In the ά5ŀǘŀέ step (Figure 7), user can choose one of the data package that are available for the area and the 
study. Data packages can cover different areas and they can offer different hazards, elements at risk, 
validation options, ŜǘŎΦ Cƛƴŀƭ ǘŀō ƛƴ ǘƘŜ ά{ǘǳŘȅέ ǎǘŜǇ ƛǎ ά{ǳƳƳŀǊȅέ όFigure 8). It presents a preview of the first 
chapter in the future screening report and summarizes the information entered in this step: team, context, 
area, data package chosen 

 

Figure 8: Study - Summary 
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Figure 9: Characterise Hazard - Introduction 

ά/ƘŀǊŀŎǘŜǊƛȊŜ ƘŀȊŀǊŘέ ǎǘŜǇ ŀƭǎƻ ǎǘŀǊǘǎ ǿƛǘƘ ǘƘŜ άƛƴǘǊƻŘǳŎǘƛƻƴέ όFigure 9ύ ŀƴŘ ŜƴŘǎ ǿƛǘƘ ǘƘŜ ά{ǳƳƳŀǊȅέ όFigure 
15ύΦ ¢ƘŜ ǎŀƳŜ ƛǎ ǘǊǳŜ ŦƻǊ ŀƭƭ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎ ŀƴŘ ŀǎǎǳǊŜǎ ǘƘŀǘΥ όмύ ǳǎŜǊǎ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǊŜŀŘ ƭƻƴƎ ƳŜǘƘƻŘƻƭƻƎȅ 
documents before starting to use the tool, and (2) immediately understand how the report is built and what 
is included in it. 

 

Figure 10: Characterise Hazard - Data 1 
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Figure 11: Characterise Hazard- Data 2 

bŜȄǘ ǘŀō ƛƴ ǘƘƛǎ ǎǘŜǇ ƛǎ ά5ŀǘŀέ όFigure 10, Figure 11). Here, the users can see which hazard-related indices are 
used in the data package, what they represent, how accurate the data is etc. ά¢ŀōƭŜέ ǘŀō όFigure 18) shows 
ǘƘŜ ŦƛǊǎǘ ǎǘǳŘȅ ǊŜǎǳƭǘΥ ǊŜƭŀǘƛǾŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŘƛŦŦŜǊŜƴǘ ƘŀȊŀǊŘǎ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ ά{ŎŜƴŀǊƛƻǎέ ŀǊŜ ǘƘŜ ŦǳǘǳǊŜ 
climate scenarios and depend on the data package used. 

 
 Figure 12: Characterise Hazard ς Table 
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Figure 13: Characterise Hazard ς Maps 

άaŀǇǎέ ǘŀō όFigure 13) allows the users to explore map views of different hazard indices. In many cases, no 
variation of the hazard will be seen in the study area due to coarse resolution of the hazard maps, but the 
users can zoom out and include the map snapshots in the report as they see fit. (This principle applies to all 
ƻǘƘŜǊ ƳŀǇ ǾƛŜǿǎΦύΦ CƛƴŀƭƭȅΣ ǘƘŜ ά¢ǿƛƴǎέ ǘŀō όFigure 14) allows the user to discover and concrete examples of 
various hazard events and include them in the report. 

 

Figure 14: Characterise Hazard ς Twins  
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Figure 15: Characterise Hazard ς Summary 

Following the prŜǾƛŜǿ ƻŦ ǘƘŜ άƘŀȊŀǊŘǎέ ŎƘŀǇǘŜǊ ƻŦ ǘƘŜ ŦǳǘǳǊŜ ǎǘǳŘȅ όFigure 15ύΣ ǳǎŜǊ Ŏŀƴ ŎƻƴǘƛƴǳŜ ǘƻ άƭƻŎŀƭ 
ŜŦŦŜŎǘǎέ ǘŀōΦ IŜǊŜΣ ŀ ǊŜǎǳƭǘ ƻŦ ǎƛƳǇƭŜ ƳƛŎǊƻŎƭƛƳŀǘŜ ǎƛƳǳƭŀǘƛƻƴ ƛƴ ŀƴ ǳǊōŀƴ ŀǊŜŀ ƛǎ ǎƘƻǿƴ ς effectively a higher 
resolution hazard map (see D3.2 άScience support reǇƻǊǘέ ŦƻǊ ŘŜǘŀƛƭǎύΦ ¢Ƙƛǎ ǎǘŜǇ ŘƻŜǎƴΩǘ ŜȄƛǎǘ ƛƴ 9¦-GL, but 
we had to introduce it for the practical reasons (higher spatial resolution and future extreme weather events 
for impact calculation). 

 

Figure 16: Hazard-Local Effect - Data 1 
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Figure 17: Hazard-Local Effect - Data 2 

Figure 18 shows the previously selected hazards, their indices and their current situation for the selected 
period, as well as their probable occurrences for the three future scenarios (early response, effective 
measures and business as usual).  

 

Figure 18: Hazard-Local Effect - Table 

During the discussions on Vienna WP1/WP4 meeting in January 2019, it became clear that this approach has 
to be changed. άHazard-Local Effectέ is not a complete hazard information downscaled to 250x250m2 but 
reǇǊŜǎŜƴǘǎ ǎǇŜŎƛŦƛŎ άŦǳǘǳǊŜ ƘŀȊŀǊŘ ŜǾŜƴǘǎέ, e.g. ά6 consecutive days > 30°C max Temperature ƘŜŀǘ ǿŀǾŜέ. 
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Figure 19: Hazard-Local Effect ς Maps 

Hazard local effect maps (Figure 19) may be of more interest for the user due to their higher resolution and 
corresponding with future extreme weather episodes. Again, it is up to them to decide which map views will 
be included in the report. 

 

Figure 20: Hazard-Local Effect - Summary 

ά¢ǿƛƴέ ǘŀō ǿƛƭƭ ōŜ ŘƛǎŀōƭŜŘΣ ŜƛǘƘŜǊ ƘŜǊŜ ƻǊ ƛƴ ǘƘƛǎ ƻǊ ƛƴ ǘƘŜ ά/ƘŀǊŀŎǘŜǊƛȊŜ IŀȊŀǊŘέ ǎǘŜǇΦ  

ά{ǳƳƳŀǊȅέ ǘŀō όFigure 20) provides a preview of the third chapter of the screening report. 
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Figure 21: Evaluate Exposure - Introduction 

Once the hazard characterization in the project area has been assessed, the next step is to evaluate exposure 
to climate hazards of the elements at risk considered (e.g. population, buildings, infrastructures, etc.), at the 
project location(s). The exposure is the quantitative distribution, in space and time, of elements exposed 
(people, buildings, infrastructures, etc.) grouped on the base of their behaviour under effect of the hazard 
into categories (called "vulnerability classes"), defined on the base of specific characteristics (i.e., age for 
people, structure- al-typological characteristics for buildings, etc.), able to influence the damageability of the 
elements ex- posed against hazards. 
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Figure 22: Evaluate Exposure- Data 1 

 
Figure 23: Evaluate Exposure- Data 2 

 

Figure 24: Evaluate Exposure - Table 

Figure 24 illustrates how a summary view could look like for the elements at risk. This view should also be 
seen as an alternative to the hazard table views that are shown in Figure 12 and Figure 18. Figure 25 illustrates 
the map view at the exposed elements at risk. It works in the same way as the previously shown map views 
for the hazard and local effects ς users can explore the map views and include those they consider important 
in the report. 
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Figure 25: Evaluate Exposure ς Maps 

Figure 26 illustrates how existing studies (project reports, publications, news, maps) can be related to 
elements at risk. User can either select studies directly on the map, or in the list. They can include these in 
the screening report for the reference and illustration purposes.  

 

 

Figure 26: Evaluate Exposure- Twins 
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Figure 27: Evaluate Exposure- Summary 

 

Figure 27: Evaluate Exposure- Summary and Figure 28: Analyse Vulnerability- Introduction present the 
άŜȄǇƻǎǳǊŜέ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǎŎǊŜŜƴƛƴƎ ǊŜǇƻǊǘ ŀƴŘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ά!ƴŀƭȅǎŜ ±ǳƭƴŜǊŀōƛƭƛǘȅέ ǎǘŜǇ 
rŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜȅ ǿƻǊƪ ŜȄŀŎǘƭȅ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ŀǎ ǘƘŜ άLƴǘǊƻŘǳŎǘƛƻƴέ ŀƴŘ ά{ǳƳƳŀǊȅέ ǘŀōǎ ƛƴ ǇǊŜǾƛƻǳǎ ǎǘŜǇǎΦ  

 

Figure 28: Analyse Vulnerability- Introduction 
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Figure 29: Analyse Vulnerability- Data 

This step of the workflow informs the CSIS users about the VulnerabilitƛŜǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ άǾǳƭƴŜǊŀōƛƭƛǘȅ 
ŎƭŀǎǎŜǎέ ƻŦ Elements at Risk to each of the relevant hazards. The information ǎƘƻǿƴ ƛƴ ǘƘŜ ά¢ŀōƭŜн ǘŀō is high 
level (3 different levels of vulnerability) and easy to understand. The bar chart shown on the right-hand side 
further increases the level of understanding. Both table and bar chart provide the possibility to be included 
in the automatically generated report for the project at hand. 

 

Figure 30: Analyse Vulnerability- Table 


