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Disclaimer

The text, figures and tables in this report can be reused under a provision of the Creative
Commons Attribution 4.0 International License. Logos and other trademarks are not
covered by this license.

The content of the publication herein is the sole responsibility of the publishers and it
does not necessarily represent the views expressed by the European Commission or its
services.

While the information contained in the documents is believed to be accurate, the
authors(s) or any other participant in the CLARITY consortium make no warranty of any
kind with regard to this material including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose.

Neither the CLARITY Consortium nor any of its members, their officers, employees or
agents shall be responsible or liable in negligence or otherwise howsoever in respect of
any inaccuracy or omission herein.

Without derogating from the generality of the foregoing neither the CLARITY
Consortium nor any of its members, their officers, employees or agents shall be liable
for any direct or indirect or consequential loss or damage caused by or arising from any
information advice or inaccuracy or omission herein.

Figure 1: CLARITY Disclaimer
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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.

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 5 of 84
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Abbreviations and Glossary

A complete glossary of all CLARITY terms and abbreviations can be found in the public document “CLARITY
Glossary” available at https://cat.clarity-h2020.eu/glossary/main.

Table 1: CLARITY abbreviations.

Ab::;’::;t::"/ 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

Non-paper Guidelines for Project Managers: Making vulnerable investments climate

EU-GL resilient (Document)
GeoJSON geographical JavaScript Object Notation
GeoTIFF Geographic Tagged Image File Format
GML Geography Markup Language
JSON JavaScript Object Notation
0GC Open Geospatial Consortium
RDBMS Relational Database Management System
WES Web Feature Service
WMS Web Map Service
WMTS Web Map Tile Service
WP Work Package
TOC Table of Content
WP Work Package

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 6 of 84
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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.

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 7 of 84
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1 Introduction

The introduction chapter defines the purpose and intended audience of deliverable “D1.3 CLARITY CSIS v1”
and briefly explains its structure.

1.1 Purpose of this document

Deliverable “D1.3 CLARITY CSIS v1” represents the first implementation prototype of the CLARITY CSIS. As
such, being software, the deliverable is considered as “OTHER” in the DoA. Nevertheless, the present
document provides a high-level description of the main features implemented so far with respect to the:

e CLARITY User Stories and Test Cases compiled as part of task T1.2 “Climate Service Requirements” -
stored in the online catalogue! established by the project- which were derived from the input
collected from the four Demonstration Cases, the EU-GL guideline, partners’ ideas and workshops
outcomes related to the envisioned and were presented in deliverables D1.1 “Initial workshops and
the CLARITY development environment” and its follow-up document “D1.2 Database of initial
CLARITY CSIS user stories and test cases”.

e 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).

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

e The CLARITY data package specification, which acts as “glue” enabling the interrelation 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
found in WP4 deliverable “D4.3 Technology support report v1”.

1.2 Intended audience

The target readers of this document are mainly the stakeholders of the four CLARITY Demonstration Cases in
WP2 “Demonstration & Validation” that represent the Climate Service Customer perspective and the
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
development in WP1 “Co-Creation” and WP4 “Technology Support”.

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.

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

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

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
CSIS. Currently, this is already implemented as a proof of concept. “Clone project” function is not working
yet and only the expert users can add new projects.

My Cimate Service Tools

€ P C [Q itps/toclsmycimoteservice eu

Stort » My CLARITY > My Studies
My Projects

Introduction | Team | Context | Area |Data Summary

Available Studies

The following is an overview of all available studies. Several options (when not disabled) exist for the user: View the final report of the study; Clone the study and adjust to the user's needs and perform o

new study, Delete the study when it is in user's ownership.

Study Acronym «|Study Title

Fostering of large scale
Sweden to local climate change effects
Urban heat waves, urban heat islands,
fresh air ventilation

pcz

DC4 Spanish Tronsport Infrastructure

n Urban Infrastructure | Sweden| 15/03/2018|In Progress

#|Study Type Country| Last Saved|S'2tS Tools

Pre-Feasibility

]
Urban Infrostructure | Austria 15-'0:)!2018‘ Completed

Delete

Transport Infrastructure|Spain | 15/03/2018 Completed

2
2

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.

| clarity-h2020.eu
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[ My Climate Service Tools I

Stert » My CLARTITY > Climate Change Assessment > new Study
New Study

EU-GL Methodology

The EU Non-paper Guidelines for Project Managers: Making vulnerable investments ciimate resilent, identified as "EU-GLs" in the context of CLARITY, have been
published with the aim to help project managers to account for current climate variability and future ciimate change within their infrastructure pm,.c dndnpnm
{ranging from urban planning to civil buildings, critical infrastructures design), in order 1o make investments climate resiient. The guidelines

number of relevant EU policies or guideiines that are relevant to assets and infrastructure, like e g. the “Guidance on integroting cimate mmge and m-ty nto
anvironmental impact assessmant”, published in March 2013,

The EU-GLs are structured 8o as to provide a toolkit to incorporate dlimate resiience into a conventional project cycle. The logic and the terminology adopted in the
document reflects the stote of the art knowledge in the field of climate chonge adaptation ot the moment of the document release in 2013, mwwhm
Assessment Report (AR4) of IPCC. The significant methodological shift introduced by the AR, which reconnects the climate risk/impact modelling to the more

consolidoted modelling framework from DRR (Disaster Risk Reduction) domain, requires an update of the EU-GLs approach to be adopted within CLARITY framework.
According to a number of studies, the ARE report hos moved from a vulnerability-centred approach 1o a risk-based opproach

Pre-Feasibility Analysis (Climate Change Risk Screening)
Description of Scope and Limitatins of Pre-Feasibility Analysis supported by CLARTIY ICT Services

Expert Analysis (Climate Change Risk Assessment)
Description of Scope of Expert Analysis supparted by tailored CLARITY (Expert) Climate Services

ivaion ogramine nde g aevaman oo 730368
Lagol information | About CLARITY | Gontaot

on 2010 msmarch and

Figure 3: Study -Introduction

“Introduction” tab (Figure 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.

My Climate Service Tools

€ 9 C [Q htpsitooismycimateservice eu

Start > My CLARITY > Climote Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Introduction ' Team | Context | Area | Data | Summary

Study Team

Name: DC1 Team

Members: 12

Project Coordinator: Denis Havlik
Contact Info: denishaviik@ait ac.at

The following list provides an overview of the people involved in the study, including their basic informaton on their roles, study affiliations and contact information.

|Surname  Name |Username  ~ Affiliation # | Affiliation/Role Type % [Country ¥ |Additional Studies #[E-Mail Edit |
Havlik Denis | hav_den | Austrian Institute of Technology Study coordinator Austria DC2,DC3 denis. havlik@ait.ac.at (=] l
Carlos Juan carlos5 ATOS Expert Spain - j.carlos@atos.es =]
Perez Maria |Maria ’ATOB Expert Spain DC4 m.perez@atos.es (=}

arg . 120m 1020 rmarch ond
noonon rogrumme under g ogreamant Mo 730385

Figure 4: Study - Team
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My Clmata Sernce Tools |

€ D O [Qrupsrwolsmycimatsservicans

Start » My CLARITY » Clmate Change Assessment » DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Study Acronym* [oet | @ [i]
Siudy Nome* ‘mmcwwmnwuﬂ | (2] [i]
Study Goal* “As city planner, | want (o learn about the polential mmpacts of Climete Change i the Metropolitan Gty of Naples / Italy on buildings and population. i [2] [i]

Depending on the cutcome of the coarte screening, | might want let experts perform o detaled impact scenario andlysis taking into account my
Incal dato (e census data and iventorien) and further evalucte the aftects of spplying diffarent sdaptation mecsures.

Study Made®

@ Pre-feasibility Assessment O Expert Assessment
Beotor® [Eneray Transport, and ather Buit Envionment and Infrastructure -l ®
Bub-Sector® [Urban deveiopment -] @
Country* [0ty -] @

e prgomina undat g apeamant o 73035
Lol nformation | Absui CLARITY | Centact

Figure 5: Study -Context

Context and area steps (Figure 5, Figure 6) are used to provide some contextual information about the
project. “Area” step has a second sub-step (not shown) where the exact polygon of the study area is
indicated. This is important for the next step: choosing a data package.

I My Oenate Sarves Tos ]

HUNGARY

@ zagies S | >y

S
s S SR
p! BOSNIA AND 1
MERZEGCOVINA
S e, SO
Vg arnnd
AN e
=3
p o) N
L L T IS >
o AL
GRS .
gtk 2o X SPVL
. o
TR

ATRAA

>

Figure 6: Study — Area
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Introduction | Team | Context | Area | Data | Summary

Data packages Additional Filters
The following data packages ara available for the araa and the study. More [ Impact Scenarios [ Climate Change Seenarios [] Chmate Change Impact Period
information can be pravided for each data package by clicking on them, and each .
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Figure 7: Study - Data

In the “Data” 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, etc. Final tab in the “Study” step is “Summary” (Figure 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

[ My Climate Service Tools
€ D C [Q nup/roolsmycimateserviceeu

Stort > My CLARTITY > Climote Chonge Assessment > rew Study
DC1-CCBA-PRF - Pre-feasibllity Climate Change Baseline Assessment for Naples

Introduction | Teom | Context | Area | Data | Summary

Study Summary - Consolidated View

This summary provides o consolidated view of selections and evaluations done in the previous steps related to
the Study: j
« Short background (-
- Data pack selected for the study 8

Area of study

The overview will be integrated together with Hazard, Exposure, Vulnerability and Risk & Impact summaries in 3 ML,

Study
Contex

Study Acronym DC1

Study Name: Climate Change Baseline Assessment for Noples

Study Goal As city planner, I want to learn about the potential impacts of Climate Change in the
Metropolitan City of Naples / Italy on buildings and population. Depending on the outcome of the coarse
screening, | might want let experts perform a detailed impoct scenario analysis taking into account my
local data (.5 urmu data and inventories) and further evaluate the effects of applying different
adaptation

Study Hol. Prl feasibility Assessment

Sector Energy, Transport and other Built Enviornment ond Infrastructure

Sub-Sector: Urban develooment

Data

The following data pack is selected for the study

Giimate Change Data Pack for Italy & Siovenia
- Description: Data on- Hazards - heat waves, hot days, storms, river flooding, pluvial flooding, future 100-

yeor impact scenarios, weather patterns, Exposure Elements - population data, Vulnerability data -
vulnerability curves.

: Geodesic Institute, Bari University, EC Commision, EUROSTAT

2020 rwecrch and

enen ropenme won e st No 7099
Legol nformation | About CLARITY. | Centect

Figure 8: Study - Summary
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( My Climota Service Tools. ]

€ D C [Qhipodsmycmotesenvicae 1=

Stort > My CLARITY > >

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Characterise Hazard

Characterize Hazard (HC)
EU-GL Module Description

The first step to build an adaptation strategy is to identify hazard conditions in the project area, in relation to a range of climate variobles and natural hazards.
mmwm:mmtowm&mcanhnwbabyprouu-»gmmrleu4««.«-uhn.wmmnmm«mwmwnucmwmma
indices necessary for the hazord analysis. For each climate-reloted hazord one or more relevant indices, such as probability of occurrence, exceedonces over threshold values, are identified. The indices are calculated for
a defined climatic period and climate variobles can be combined with other parameters to evaluate characteristics of more complex natural hazards, such os londslides or floods. Given a defined hozard scale, the hozard
conditions in the project area can be quantified
In dealing with climate change conditions, it is essential to determine for each climate variable or hazard considered how this may evolve in the future, by examining the outputs of climate models. Uncertainty in climate
model projections should be acknowledged ond recorded by presenting a summary of climate model outputs using oppropriate downscaled data.
Therefore hazard analysis focuses on three main characteristics: intensity, frequency, and size or location of the natural hazard.

- Intensity is the observed or potential magnitude of a gven natural hazard.

- Frequency relates to how often a natural hazard of a particular intensity is likely to occur, or has occurred, in o given location, This probability is often expressed in return periods.

- Location refers to the affected geographical area. A careful analysis must be made of the actual area to be considered in any project, given that on the one hand the intensity of an event may be related to the

m«molaummmm;mmdmmommn-mﬁwmue Www“nmnmhmmlmmqmﬁlymmmd(yolm!mﬁ;ﬂuﬂl

and the needed of climate models in the area of interest, it is of outmost it to take int varicbles affecting the addressed orea in different

ways (e.g. urban morphology, surface types, green cover), especially when dealing with urban development and building/open spaces design.

Scope & Limitations of generic CLARITY ICT Climate Services for Pre-Feasilbity Analysis

CLARITY ICT Ciimate Services for Pre-Feasilbity Analysis provide support for the following Hazard Data Sets on European level
- Heat Wave (2020, 2050, 2080 / RCP2.6, 45, 85)
- Pluvial Flood (2020, 2050, 2080 / RCP2.6, 45, 85)
+ River Flood (2020, 2050, 2080 / RCP2.6, 45, 85)
- Land Siides (2020)

on 2020 ramrch ond.

novation programme under grant agreemant No 730085
Legol oformotion | About CLARITY | Contact

Figure 9: Characterise Hazard - Introduction

“Characterize hazard” step also starts with the “introduction” (Figure 9) and ends with the “Summary” (Figure
15). The same is true for all following steps and assures that: (1) users don’t have to read long methodology
documents before starting to use the tool, and (2) immediately understand how the report is built and what
is included in it.

I My Climote Service Tocls ]

€ 9 C [Qnus//toolsmycimateservicesu

Start > My CLARITY > Chmate Chonge Assesament > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Characterise Hazard

The following data and maps on Hazards will be used for the study. Please click on each to see more information.

- Euro Cordex 2012

- ESPON Flood Hazards Maps
- C38 SWICCA Surface Runoff
- Impact Scenario years 2025-2050

Change data pack

temporarily covers land where it normally does not, such s when water overfiows the banks
of a river (fluvial flood) or when extremely heavy precipitation saturates the drainage system and the excess water
connol e checrbed [plnial floed:Flooce can be prockivad of heaty precielicton sver sherpaciode o e

longer periods of time (stationary low pressure systems), rapid meiting of
large quantities of snow/ice, or through the rupture of dam walls

Floods impact on both individuals and communities, and have social, economic, and environmental consequences.
Negative impacts include the loss of life, damage to property, destruction of crops, loss of livestock, and the risk to
health through waterborne diseases.

In Europe, flood events (especially river floods) rate as one of the greatest with regards to the amount of economic
damage produced.

10n 2020 rosearch and
rovation programma under grent ogreament fo 720355

Legol nfermation | About CLARITY | Centoct

Figure 10: Characterise Hazard - Data 1
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€ P C [Q rupsrosmycimoteservicess

Start > My CLARITY > Cimote Change Assessment » DC1-CCBA-PRF
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Characterise Hazard

The following dato and maps on local hazard effects on elements at risk will be used for the study Please click on @ach to see more information
Heat Wave
- Buidings
- Buiding Density
- FUA (Urben Atlas)
- Buikding Hieghts (Urban Atlas and elaboration with populaiton data
- Bulding Qualty
- Coaling loads (S/V shope lactor) - Clarity generated
- Cooling Inods (building erwelope quality) - Clority generated
- Open Spaces
- Surface Temperature
- Emissnvity by lond use (Urbon Atlas)

- Hillshade
- Green Iraction (Tree Cover Density High Ressiution Layers)
- Aspect (EU-DEM)

The albede and surface temperature associoted with vanous land
covers differ differ according 1o the type of surlace. The use of EEAQ9 countres, Class 1 0.25 ha

Italy
| clanty (mycimateservices eu)

whieh can cause glare and visual discomfort, needs to be belanced in 00,5 M8 {vector dola)

aceordance 1o shoding conditions of the site.

An example of the content
The map shows the distributon of
altvedo for one of Naple's
desiricts.

on 2620 rearareh s

ouchan Brogramime ks grant opreemant Mo 730053,

Legol mformation | Abeul CLARITY | Centast

Figure 11: Characterise Hazard- Data 2

Next tab in this step is “Data” (Figure 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. “Table” tab (Figure 18) shows
the first study result: relative importance of different hazards in the study area. “Scenarios” are the future

climate scenarios and depend on the data package used.

[ My Cimate Service Tools

€ P C [Qrwinecismycmateservee e

Btory > My LANITY 5 Clmcte Change Assesament 5 OCHOCBA-PRF
DC1-CCBA-PRF - Pre-feasibllity Climate Change Baseline Assessment for Naples

Charocterise Hozord

Hazard estimates

The foliowng toble shows the previously selected hazords, thew ndices ond thesr current situction for the selected period, os well 68 ther proboble
for the three fu (eorly response, 08 usual)
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LEGEND

Over tme.
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Figure 12: Characterise Hazard — Table
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Figure 13: Characterise Hazard — Maps

“Maps” tab (Figure 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
other map views.). Finally, the “Twins” tab (Figure 14) allows the user to discover and concrete examples of

various hazard events and include them in the report.

My Climote Service Tools

€ 9 C [Q hp/rtoolsmycimoteserviceeu

Stort > My CLARITY > Climote Change Assessment > DCH-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Introduction | Data | Table | Maps | Twins | Summary

This tab shows studies (project reports, publications,
Table tab). Based on your selected hazard, a list of studies is provided, as well as their

study

Heat Wave (High)
River Flooding
River Flooding (High)

ions, news, maps) that are relevant to hazards of high and medium occurances for your future scenarios (from the
: on the map. You can either select studies directly on the map,
or in the list. You can include these in your final report for the reference and lustration purposes. More information is available via the View Details button for each

Add the Tallowing Twin Projects to My Report =
[ Heat wave in Paris (2012) I
Bummary: Set of news on heat wave event in Paris
(uration, casulties, measures, costs)

Hazard: Heat Wave

Elements ot Risk Population

Adaption measures: green roofs, air conditioning

(s
Bummary: News on heat wave in summer 2017 in Spain. Set of
beientific publications dealing with effects and
ladoption measures options.
Hozard: Heat Wave, Heat Island
Elements ot Risk: Population, Live Stock
Wdaption measures: green roofs, air conditioning, extension
bf green areas
1 e [ e}
2] Oslo Heat Wave (2003)
Bummary: Scientific publication on effects of heat wave with daily
temperatures above 25 degrees C, which
Jasted for 23 days in Oslo and the surrounding area.

Hazard: Heat Wave, Hot Days

Elements ot Risk: Population, Live Stock
Adoption measures: none

[ Include maps

Thin prect has recerved furcing trom the Eucspaan Unien's Haridon 2020 research
e e g e e e =

Figure 14: Characterise Hazard — Twins
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Start » My CLARITY > Ciimate Change Assessment > DC1-CCBA-PRF
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Characterise Hazard

Hazard Summary - Consolidated View
This report provides o consolidoled view of selections and evoluations done in the previeus steps reloted to Hazard:
+  Short back

+ Data of hazards that are selected for the study
+ Tableview of the hazards relevant for the study

+ Maps for distribution of hozards relevant for the selected area
- Expert studies

The overview will be integrated together with Expasure, Vulnerability and Risk & Impact reports in the final report on *Climate Change Baseline Assessment for Naples”

Background on Hazards
After evaluating the exposure 1o chmate hazards, the next step is 10 assess the vunerdbility to baseline/ cbserved chmate and

the expacted future cimate.
The process includes ossessing wulnercbilty to baseline/ cbserved climat is considered to be

asaess the vubsercbiity with

Data
The following data are selected for the Hazards:

- Basic Clority dataset on city of Naples
- Data pack 1 {ltalion provinces), Buidngs' vuinerabiity estimates based on canstruction year, buiding MSL and height,
construction meterial, stc., Year: 2016
Tableview

The following tables provide estimates for the salected hazard, exposure elements and years

Maps
The following maps are generated for selected hazards, expasure elements and years.

o by
elmate voriable o hazard, in relation (o the project’s location and exposure data, will be ntegroted into a GIS i order to
1o the distribution of th at risk.
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Figure 15: Characterise Hazard — Summary

Following the preview of the “hazards” chapter of the future study (Figure 15), user can continue to “local
effects” tab. Here, a result of simple microclimate simulation in an urban area is shown — effectively a higher
resolution hazard map (see D3.2 “Science support report” for details). This step doesn’t exist in EU-GL, but
we had to introduce it for the practical reasons (higher spatial resolution and future extreme weather events

for impact calculation).

I My Cimate Service Tools

€ 9 C [Q nipsitosismycimateserviceeu

Stort > My CLARITY >
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Hazard-Local Effect

click on each to see more information.

Heat Wave
- Buildings.
- Buiding Density
- FUA (Urban Atios)
- Bulding Hieghts (Urban Atias and elaboration with populaiton doto
- Buiding Quality
- Cooling loods (S/V shape foctor) - Clarity generated
- Cooling loads (bulding envelope quaity) - Clority generated

- Surface Temperoture
- Emissivity by lond use (Urban Atias)

- Hiishode
- Groen fraction (Tree Cover Density High Resolution Layers)

- Aspect (EU-DEM)

< Opan Bposes Last update

EEA39 countries, Closs 1 0.25 ha

Italy

| Clarity (myciimateservices eu)
Napoli 100,5 MB (vector data)

|shp

2017

An example of the content
The map shows the distribution of albedo for
one of Naple's districts.

The albedo and surface temperature associoled with various land covers difer differ according to the type of surface. The use of

The following data and maps for Hazard Local effects wil be used for the study. Piease motarials with high solar reflectance and tharmal emissivity, a5 well o8 the ncrease of vegatotion in urban oreas, allow to increase albedo
. and reduce heat stress Extensive use of ight colors n paving public spaces, which can cause glore and visual discomfort, needs to be

balanced i occordance to shading conditions of the site.
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Figure 16: Hazard-Local Effect - Data 1
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Hazard-Local Effect

The following data and maps for Hazard Local effects will be used for the study Please click on each to see more information.

Buildings

Heat Wave
There are two common types of buildings relevant to this study
- Continuous residential, which are typical for urban areas and the post-1980 period
- Building Density - Medium-High discontinuous, which cover large areas, but which follow a more chaotic pattern
- FUA (Urban Atias) than the continuous residental
- Building Hieghts (Urban Atlas and elaboration with populaiton data
- Building Quality
- Cooling loads (8/V shape factor) - Clarity generated
- Cooling loads (bullding envelope quality) - Clarity generated
- Open Spaces
- Surface Temperature
- Emissivity by land use (Urban Atlas)
- Albedo by surface type (Urban Atlas and European Settlement Map)
- Hillshade
- Green fraction (Tree Cover Density High Resolution Layers)
- Aspect (EU-DEM)

Horizon 2020 reseorch and

‘novation programme under grant agreement No 730356
Leqolinformation | About CLARITY | Contaet

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).

[ My Climate Service Tools

€ 9 C [Q hps/oolsmyclimateservice eu

Start > My CLARITY > Climote Change Assessment > DC1-CCBA-PRF
DC1 - Adaptation Scenarios for Metropolitan Resilience Planning

Hazard-Looal Effect

Hazard estimates
The following table shows the previously selected hazards, their indices and their current situation for the selected period, as well as their
probable occurances for the three future scenarios (early response, effective measures and business as usual).
Current | Current | Early Response | Effective Measures | Business as Usual I Earl, —~ RCP2.6:
i Include in Sum y S
Level | Scenario | Scenario Scenario Scenario ey fBroing peaks By mid-century fo.a valbe
Heat Wave Buildings| Building Density| Medium High High High High around 3.1 W/mA2, but returns to 2.6 W/mA2
by 2100 due to a significant reduction in
Heat Way Buildings| Building Quality|  High High High High High
leat Wave ings ilding Quality|  Hig ig! ig! g ig! e o
Heat Wave Open Spaces| Surface Temperature| Low | Medium Medium High High Effective Measures Scenario — RCP4.5: The
application of a range of technologies and
strategies for reducing greenhouse gas
Pluvial Flood Open Spaces Building Fabric| High | Medium Medium High High Vhich stablize;the

is
Pluvial Flood Open Spaces| Slope| Medium | Medium Medium High High total radiative forcing shortly after 2100 to 4.5
ImA2.

Hazard Exposure Element Parameter |

Pluvial Flood Open Spaces| Surface Quality| Medium | Medium Medium High High las Uauat — RCP8S:

Heat Wave Hazard - local effects Greenhouse gas emissions increase over time
owing to no intervention which lead to high
greenhouse gas concentration levels by 2100
resulting in a radiative forcing of 8.5 W/mA2.

LEGEND

Low: of no concemn for the study

Madium: will probably affect some types of elements ot risk

wrope (100 2020 ressarch and
nevaion programme under grant ogreemant No 730386

Lesalinfermaton | Aboul GRABLTY. | Gantaat

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. “Hazard-Local Effect” is not a complete hazard information downscaled to 250x250m? but
represents specific “future hazard events”, e.g. “6 consecutive days > 30°C max Temperature heat wave”.
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Figure 19: Hazard-Local Effect — 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.

[ My Climate Service Tools
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DC1-CCBA-PRF - Pre-feasibllity Climate Change Baseline As:
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Hazard-Local Effect

Hazard - Local Effects Summary - Consolidated View

This report provides a consolidated view of selections and evaluations done in the previous steps related to Hazard - Local Effect.

HeatViors | Pluvie Fleod | Fieod
* Data of hazards and (scenarios) that ara selected for the study == Ploviol Flaod | Flced
 Tableview of the hazards and exposure elements (scenarios) relevant for the study ol Buidnga
* Maps for distrib f hazards and le (seenarios) relevant for the selected area A ta) | Madium = High | Madium <= High [Hgh -» Madis
Twin expert studies and publications (concrate) [Medum -» Hgh | Madum = Hgh |Hgh > Medhm

A(concrate) Hadum = Hgn |Hgn « Mesum
Bbricks) | adium +x High | Medium == Hgh [Hgh «x Madium B (bricks) ‘adum == High | Hgh - Medum

The overview will be integrated together with Hazard, Exposure, Vulnerability and Risk & Impact summaries in the final report on "Climate
Changa Basaline Assessmant for Noples®. Poswletion Papulation

Aloge Oc) |Medium -» High | Hedum = Hgh | Medium -» Low Aloge: 0<B) |Medium - High | Medum = High | Medium -» Low
B (oge 1<50) | Medium -» High | Mediun <> High |Hgh -» Medium B (age: 19<50) |Medium - High | Meduum = High |Hoh - Medium
C(oga:>50) [Meckm xHgh | Low mHgn | Low o= Meaum C(oger 250) igh| Low-»Hgh |Low -» Modim

Background on Hazards

After evaluating the exposure lo elimate hazards, the next step is (o assess the vulnerability to baseline/ observed dlimate and
the expected future climate.

The process includes assessing vulnerability to baseline/ observed climate where a project is considered to be affected by a
partieular climate variable or hazard, in relation o the project's location and exposure data, will be integrated into a GIS in order to
assess the vulnerablity with respect 1o the distribution of the exposed elements ot risk.

Data
The following data are selested for the Hazards:
+ Basic Clarity dataset on city of Naples
+ Data pack 1(ltalian provinees), Buildings' vulnerability estimates based on construstion year, building MSL and height,
construction material, etc, Year: 2016
Tableview
The following tables provide estimates for the selected hazard, expasure elements and years
Maps

The following maps are generated for selected hazards, exposure elements and years.

This project has received funding from the European Unon's Horlzon 2020 ressarch
novation programme under gron ograement No 730355

Legal infarmation | About CLARITY | Gentaet

Figure 20: Hazard-Local Effect - Summary
“Twin” tab will be disabled, either here or in this or in the “Characterize Hazard” step.

“Summary” tab (Figure 20) provides a preview of the third chapter of the screening report.
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I My Climate Service Tools I

€ D C [Q hupsitoolsmycimateservice eu |=

Start > My CLARITY » Climate Change Assessment > DG1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

Evaluate Exposure (HC)
EU-GL Module Description

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 consis (eg. ion, buildings, i 5, etc) relevant at
the project location(s).
The exposure is the quantitative distribution, in space and time, of elements exposed (people, buildings, infrastructures, ete) grouped on the base of their behaviour under effect of the hazard into categories (called
*vulnerability classes"), defined on the base of spacific characteristics (ie, age for people, structur- al-typological characteristics for buildings, etc), able to influence the damageability of the elements ex- posad against
hazards.
Due to differences in assessment approaches between AR4 and ARS, the nature of the EU-GL modules 2a and 2b changes in CLARITY, resulting in:

- Module 2a - Baseline exposure, that is based on the current distribution of the elements at risk in the area of interest. Baseline exposure can be estimated by combining the available data on e.g. population distribution,

land use and land cover Exposure must be calculated separately for each element o risk type.

+ Module 2b ~ Future exposure, that is based on the planned distribution of the elements at risk in the future. In CLARITY, this will usually correspond to the planned project and the expected distribution of the slements
at risk will have to be provided by the user or by an expert working on their behalf

Due to a combination of ethical and technical considerations, in the CLARITY project will not be specified individual elements at risk. Instead, all elements at risk of a certain type in a certain area will be grouped together,

resulting in a per element at risk exposure map.

Scope & Limitations of generic CLARITY ICT Climate Services for the Pre-Feasilbity Analysis

CLARITY ICT Climate Services for Pre-Feasilbity Analysis provide support for the following Exposure Data Sets on European level
- Population (current conditions)
- Buildings (current conditions)

on 2020 resarch and
inovation programma under grant sgreement o 730358

Legal information | About CLARITY | Contast

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.

I My Climate Service Tools I

€ D C [Q hup//toolsmyclimateserviceeu

Start > My GLARITY > Climote Change Assecsment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibllity Climate Change Baseline Assessment for Naples

Evaluate Exposure

The following data and maps for Hazard Local effects will be used for the study Please click on each to see more information. Residential Buildings

There are two common types of buildings relevant to this study
v Population - Continuous residential, which are typical for urban areas and the

A . post-1980 period
Age group 0-14 - Medium-High discontinuous, which cover large areas, but which follow o
A Age group 16-65 more chaotic pattern than the continuous residental

A Age group >65

viIn
A Roads
A Railways
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Figure 22: Evaluate Exposure- Data 1

[ My Climate Service Tools ]

& > C [Q hitp//tools myslmateservice.eu

Start » My CLARITY » Climate Change Assessment » DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

Intreduction | Data | Table

The following data and maps on Exposure Elements will be used for the study. Please click on each to see more information.

v Population
A Age group 0-14

v Age group 15-66 An example of the content: The map shows the

populiation distribution for Naple's area

Population and Vital statistics report (UN)
 Age group =65

A Residental Buildings

v Infrastructure
~Roads
A Railways

‘Resolution: NUTS 3 Level, 100 m grid

Location’ Italy

Source: Eurostat 2011 Census data, Clarity (myclarityservices eu)
Package size: 58 MB (data), 550 MB (maps, raster data)

File formats. 2ip, shp, xlsx

Last update: 20M

“novation progromme under gront coreemant No 730355
Legal information | About CLARITY | Contast

Figure 23: Evaluate Exposure- Data 2

My Climate Service Tools I

€ P C [Q hup//tocls mycimoteservicesu

Start > My CLARITY > Climate Change Assessmant > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

Exposure elements estimates for future scenarios

The following table and the associated chart show the development of different categories' elements for several scenarios. There are always 3 scenarios considered:
1) the current, today's rate development, 2) low rate davelopment and 3) high rate development for the selacted time period. The valuas will be used in assessing the
vulnerability, risk and impact in the next steps.

RESIDENTAL BUILDINGS Current| 2050 2100 | = Scenario:
E daveinpmant scanarias B

Med-Hi Density Discontinuous Early Response Scenario
- Effective Measures Scenario

Non Residential

Include in Report

POPULATION Current 2050 2100 | Population (age group 0-1.4)
development scenarios

Age group 15-66 600
Age group =65 70

e romen e ||

Include in Report Include all in Report

2020 revearch and
navation progromme under grant ogresment No 700355

Leqal information | Abeut CLARITY | Centact

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 — users can explore the map views and include those they consider important
in the report.
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( My Cimate Service Tools

€ P C |Q hip//toolsmycimateserviceeu

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

A Center Map AP show Legend

SCENARIO OPTIONS Basemaps v

Selection:

Selecting "My Scenario®

[Ear Fespanss seenor [5] il allow you o i the

cells directly in the mop

Exposure Maps A~

Effective Measures Scenario | (Shange the values) and 5 Population

Business as Usual Scenario | INvestigate alternative (& Population Density

My Scenario scenarios. (Inhabitans / hectare)
S Buildings

(O Built-Up Density
8 Transportation Network

Inhabitants / hectare
(People Density per ha)

Uncertainty

My Datasources v

highly sparse (0.1-5.0)

sparse (51 - 60.0)
auite dense (501 - 100.0)

Include in Report
lw,ludu all in Report

Period

B i b mwm.-
Progremime under gront agresment No 230388

uﬂ.nm\mm]m

Figure 25: Evaluate Exposure — 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.

I My Climate Service Tools

€ 3 C [Q hupsrcolsmycimateserviceeu

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

This tab shows studies (project reports, publications, news, maps) that are relevant to your elements at risk. Based on your selected exp: element,
a list of studies is provided, as well as their geo-location on the map. You can either select studies directly on the map, or in the list. You can include
these in your final report for the reference and ilustration purposes. Mare information is available via the View button for each study. [ Heat wave in Paris (2012)
Bummary: Set of naws on heat wave event in Paris
(duration, casulties, measuras, costs)
Hazard: Heat Wave
Elements at Risk: Population
dapti green roofs, air

Ca inuous Residental . —
Mad-Hi Dansity Disconitruous 8 e (U [ Hot Summer in Spain (2017)
Age Group 0-14 il b p— Bummary: News on heat wave in summer 2017 in Spain. Set of
< s N N cientific publications dnl‘nq with effects and
= 3 ; pdotion maatures ptans
- : B Hazard: Heat Wave, Heat Island
Elaments at Risic Population, Live Stook
grean roof s, air conditi axtansion

View details

dd the following Twin Projscts to My Report:

bf grean areas

[1] Oslo Heat Wave (2003)
Bummary: Scientific publication on effects of heat wave with daily

temperatures above 25 degrees G, which
astad for 23 days in Oslo and the surrounding area.

Hazard: Haat Wave, Hot Days
Elements at Risk: Population, Live Stock

daption measures: none

Thipreject s receivd g ror the Eropeer Ui Horton 020 rmsearsh and
aront agreement No 730385

Legalinformation | About CLARITY | Contact

Figure 26: Evaluate Exposure- Twins
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[ My Climate Service Tools I

€ P C [Q hp/iodlsmycimateserviceeu

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Evaluate Exposure

Maps | Twins | Summary

Exposure Summary - Consolidated View I

This report provides a consolidated view of selections and evaluations done in the previous steps related to Exposure: L
B et P A (scnretn) | Modium = Hgh| Hedir -= Hgh High-> “edum
Data of exposure factors/sources that are selected for the study B (wcks) | Mecum - Hgh| Hocur > High High > Medum
Tableview of the exposure estimales for selected hazards and elements
Mape for distribuion of exposure estimates according to elamants of intarast (4, buldngs) Popuation
xpert st

A (3ge 0<18) |Mecium > Hgh| Medi ->Hgh Medum -> Low
The overview can be integrated tagether with Hazard, Vulnerability and Risk & Impact reports in the final report on “Climate Change Baseline Assessment for Naples®. 8 (age: 11<50] | Mediun > High| Medi > High High -> “ledium
C (oge »B0) |Mecium - Hgh| Low-=Hgh  Low > Medim

Voot Wove | PluvialFled Fioed

Background on Vulnerability Assessment Buldngs

After evaluating the exposure to climate hazards, the next step is to assess the exposure 1o climate hazards of the elements at risk considered (e.g. population, A (senureta) | Mociun - Hgh| Mo -2 Hgh High > Medium
buildings, infrastructures, soonomy, environment, eto.) relevant at the projeot location(s).

B(breks) | Mecum = Hgh| Medur - Hgh High- isdum
Popuation

Data A (agm O<1E) | Mediun > High| Mediur ->High Medui -> Low

The fellowing data are selected for the Vulnerability assessment: B (age! 1<50) | Mediun « Hgh| Hedr +> Hgh High-> viedur

C (oge B0) |Mecium - Hgh| Low-=Hgh  Low-» Medim

Basic Clarity dataset on sity of Naples
Data pack 1 (Italian provinces), Buildings' vulnerability estimates based on construction year, building MSL and height, construction material, etc., Y

Tableview

The following tables provide estimates for the selected hazard, exposure slemants and years.

Maps

The following maps are generated for selected hazards, exposurs elsments and years.

“ovaton pogromme unde ront cesmant No 730355
Leaal informatien | About GLARITY | Gentast

Figure 27: Evaluate Exposure- Summary

Figure 27: Evaluate Exposure- Summary and Figure 28: Analyse Vulnerability- Introduction present the
“exposure” section of the screening report and the instructions related to the “Analyse Vulnerability” step
respectively. They work exactly in the same way as the “Introduction” and “Summary” tabs in previous steps.

My Climate Sarvice Tools

€ > C | Q hioi//toolsmyclimatesarvic

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Analyse Valnerability

Analyse Vulnerability (VA)

EU-GL Module Description
After evaluating the exposure to climate hozards, the next step is to assess the vulnerability to baseline/ observed climate and the expected future climate.

Module 3a - A vulnerability to baseline/ observed climate: where a project i considered to be affected by a particular climate variable or hazard (Module 1), in relation to the project’s location and exposure data
(Module 2a), will be integrated into a GIS in order to assess the vulnerability with respect to the distribution of the exposed elements at risk.

For each project site, the vulnerability (V) is calculated for each element at risk , by functions (that take into account hazard parameters as derived by the climate change models

applied as well as the typology, characteristics and properties of each element at risk to consider its adaptive capacity) able to correlate the relevant hazard parameters (e.g, duration of a heat wave in days) with the expected

impact/damage on the element at risk eplit in relevant according to eg "y " can be split in children, elders, low-income, etc).

Module 3b: Assess future climate future ity (V) is ing appropriate ility functions that take into account using the hazard parameters as derived by the climate change
models applied (see Module 3a) (The adaptive capacity is frequently kept stable for Tt e e property, unless the shares of the different elements at risk classes may change over time- e.g. the number of old /
gl U e L E e o)
The uncertainty, inherent in the a ent, should also be in the final which is tricky as various uncertainties come together (modelling uncertainty resulting in hazard, uncertainty in
projecting share and distributions of Saacist] risk, uncertainty in capability to better adapt and coping with the expectad exposure.

In general, a vulnerability analysis might reveal that more attention is needed regarding specific risks. A detailed vulnerability analysis should then be carried out (repeat step 1-3), which e.g. involves a more detailed breakdown of
the project into smaller elements and potentially on-site inspections of specific locations to assess the exposure to climate hazards and address the different adaptation capacities.
For infrastructural projects, the EU-GL considers several aspects of the project when determining the sensitivity of the project to climate related hazards. Determining the relevance to the response of project options to climate
variables in relation to @ach of the following four key themes ahould be taken in into account:
. On-site assets and processes (physical + functional impact);

Transport links (physical + functional impact);

Inputs (water, energy, others) (functional impact);

Outputs (products, markets, customer demand) (functional impact).

Scope & Limitations of generic CLARITY ICT Climate Services for Pre-Feasilbity Analysis

CLARITY ICT Climate Services for Pre-Feasilbity Analysis provide support for the following Exposure Data Sets on European level
+ Population (current conditions)
Buildings (current conditions)
+ Road Network (current conditions)

We used fixed vulnerabllity classes / curves, ...

T ot b rasaied gt Eurgasn Unirs .0 reswerch and
eosion prgramer el gt ayremmeri o 705088

Lesalinfermation | Abeul GLARITY | Contact

Figure 28: Analyse Vulnerability- Introduction
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[ My Climate Service Tools ]

€ P C [Q hup/roolsmyclimoteservice su

Start > My CLARITY » Climate Change Assessmant » DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Analyse Valnerability

Twins | Summary

Vulnerability curves for selected hazard and exposure element

Vulnerability curves display the relation between hazard intensity and degree of damage for a group of elements-at-risk (e.g, a certain building type). You can select your element at risk and hazard below

Element at Risk: Hazard:

Heat Wave VULNERABILITY Pecple 36°C

Population - Heat Wave -

- I N—
|Population | Pluvial Flooding ~ -
River Flooding p /

Dasaription: / /

There is a link between ambient

temperatures and adverse health outcomes, such as dizziness, s
headhache, faining, heat stroke and sunstroke. Espeially the i

elderly population is affected and thus is in greater danger than
the other population groups.

The increase of temperature has been demonstrated for several
countries (2.9, UK), and across a range of settings. It is also 10 18
unequivosal that the global climate is warming and the HW DURATION (days)

is that this is largely due to anthropogenic causes. The frequency
of extrame heat events or haat waves i also projeoted to | vevet or aamage Description
increase.

No damage

Caution Fatigue possible, discomfort

Extreme caution sunstroke, heat cramps, heat exhaustion possible

Danger Sunstroke, heat cramps, heat exhaustion likely and heatstroke possible

Extreme danger sunstroke and heatstroke highly likely

novalion programime under gront cgreament No 730355

Legalinformation | About GLARITY | Gentast

Include Allin Report
Include in Report

Figure 29: Analyse Vulnerability- Data

This step of the workflow informs the CSIS users about the Vulnerabilities of the different “vulnerability
classes” of Elements at Risk to each of the relevant hazards. The information shown in the “Table2 tab 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.

My Climate Service Tools

€ 9 C [Q nttps/toolsmycimateserviceeu

Start > My CLARITY » Climate Change Assessment 5 DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Analyse Valnerability

Vulnerability estimates for elements when exposed to hazards
The following table and bar chart show the ility levels of Pt ler its when exposed to hazards.

Vulnerability Levels

Heat Wave Pluvial Flooding River Flooding

Buildings

Continuous Residental Low

Med-Hi Density Discontinous Medium

Population

Age group 0-14 Medium

Age group 15-50 Medium Medium

Age group >50 High Medium

Include in Raport

Include in Report

LEGEND Continous Residental The vulnerability distribution for the selected area with categorizations (Low,

Medium, High) ascording o the estimates related to building location and altitude,
Low: of no concern for the study Med-Hi Density Discontinous. building materail (bricks, concrete, etc.), height of the building (e.g., number of
Low-Density Discontinous floors), and other relevant information.

Medium: will probably affect some types of elements at risk

Include All in Report

Unien's
movation progromme Under gront agreement No 73055

Legal information | About CLARITY | Centaet

Figure 30: Analyse Vulnerability- Table
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My Climate Service Tools

€ D C [Q hp//toolsmycimateserviceeu

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Introduction | Data | Table | Maps | Twins | Summary

| Ua Basemaps v
| Inhabitants / hectare and population
distribution per age-groups h 23 g Vulnerablity Distribution A

Vulnerability Class C 20%

highly sparse (0.1 - 5.0)
Proportion of population above 65 years of age i

ST

sparse (6.1 600)
quite dense (50.1- 100.0)

(o N
N @ P {4\
) = @ M, 1 Population
Ve 7 (& Population Denaity
» (Inhabitans / hectare)
/ { (z Age Proportion
2 L X Pl (Vuinerability Class)
=T T A Quarto (St 8 Buildings
31337 " B Transportation Network
Value quite I
Period 2012 &
NG My Datasources v
Data Seurce Urban Atlas 1 R N
Vuinerability Class A <
Proportion of population below 15 years of age | *0% | Inhabitants / hestare
Vulnerability Class 8
Proportion of population betwean 16 and 65 y.. | 4°% & né cpplocbie: (0.0)
h

£

Class @ . @‘

on 2020 resgerch and
novotlon rogramma under gront ogreemant No 730365
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Figure 31: Analyse Vulnerability- Maps

Unlike Hazard and exposure, Vulnerability is a relation between hazard and element at risk class that
indicates what will happen if a certain type of element at risk is exposed to a certain intensity of hazard for a
certain time. Map view at this data doesn’t really make sense, but we would like to keep it if a good use is
found for it, so that the users aren’t confronted with a different structure compared to other steps. “Twins”
tab could e.g. provide examples of effects hazards have on elements at risk

My Glimate Service Tools

€ 9 C [Q hitp//toolsmydlimateservice.eu ‘

Start > My CLARITY > hange Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Anglyse Valnerability

Vulnerability Summary - Consolidated View
This report provides a view of and done in the previous steps related to Vulnerability.
+ Short background
- Data of vulnerability factors/sources that are selected for the study
- Tableview of the vulnerability estimates for selected hazards and (exposure) elements
- Maps for distribution of vulnerability estimates according to elements of interest (e.g., buildings)
- Expert studies

The overview can be integrated together with Hozard, Exposure and Risk & Impact reports in the final report on "Glimate Change Baseline Assessment for Naples".

Heat Wors | PluvielFlood | Flood HeatWors | PlavielFlood | Flod
Background on Vulnerability Assessment Buidings Buidings

After evaluating the exposure to climate hazards, the next step is to assess the vulnerability to baseline/ cbserved climate and the expected
future climate.

The process includes assessing vulnerability to baseline/ observed climate where a project is considered to be affected by a particular B(bricks) | Medium +> High | Medim > High [Hgh -> edium B(tricks) | Medium > High | Mediam = Hig [Hgn »> Medium
climate variable or hazard, in relation to the project's location and exposure data, will be integrated into a GIS in order to assess the
vulnerabity with respect to the distribution of the exposed elements at risk. Population Pepuiation

Alage:0ctB) | Medium -> High | Medium -> High | Medium -> Low Alog=:0ct) |Medium -> High | Medium > High | Mediom -> Low

Afconcrete) | Medium +> High | Medum > Hig | Hgh > edium Afconcrete) |edium +» High | Medum o> Hig |Hgn +> Medium

B {oge: 1950) | Madium -> High | Medium -> Hig | Hoh -> esium B (oge: 1950) | Medium -» High | Medium > Hga | Hgh -> Mediom

Data
The following data are selected for the Vulnerability assessment: C(ager>50) |Medum ->High| Low->Hgh |Low->Megun |Cloga:>50) [Madum -»>High| Low-> Hgh |Low.> Medim

- Basic Clarity dataset on ity of Naples
- Data pack 1 (ltalien provinces), Buildings' vulnerability estimates based on construction year, building MSL and height, construction
meterial, etc., Year: 2016

Tableview

The following tables provide estimates for the selected hazard, exposure elements and years.

Maps

The following maps are generated for selected hazards, exposure elements and years.

ressarch and

2020
movation programme Under gran agreement No 730355
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Figure 32: Analyse Vulnerability- Summary
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Start > My CLARITY > Climate Change Assessment » DC1-CCBA-PRF
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Assess Risk and Impact

Data | Impact Indi Impact Maps | Risk | Summary
Assess Risks and Impact (RA & IA)
EU-GL Module Description

This module provides a structured method of analysing climate hazards and their impacts to provide the fundamental informtion for decision-making

In line with the updated approach as outlined in the IPCC-ARS, this evaluation is derived by the general relation R=H X E x V.

The risk and impact assessment1 process work through taking into account the magnitudes and likelihoods of the impacts associated with the hazards identified in Module 2 - Evaluate exposure to climate hazards and assessing the significance of the assessed risks
to the success of the project. Risk and impact assessment may well identify issues which have net been picked up in the vulnerability analyses.

- Risk assessments: aim at defining o synthetic index /coeficient, representing the convolution of the probabiliies of different hazard intensites (F), n relation to the exposure (E) and vulnerabilty (V) conditions in a given area. Such a risk index is useful to
allow high-level between alt but does not allow detailed quantification of impacts on considered elements at risk.

To produce reliable resuits that can be a sound basis for decision making in the field of infrastructure development, risk assessment should be always based on numerical modelling procedures . Probabilistic quantitative risk assessments can be undertaken in the early
phases of the asset lifecycle, with different levels of detail (including the spatial resclution of the models output} depending on the availabilty of exposure and vulnerability. This requires running various scenarios and comparing the resuts with respect to the frequency
of event occurrence and event magnitude by means of a probability distribution.

Impact scenario andlysis: as a o the risk by choosing in o *

(among actually occurred past events or as a result of numerical hazard simulation models) the corresponding ‘impact

.
scenario analyses™ ean be performed using numerical impact models, providing detailed damage evaluation on nlbc(td s{amanll atrisk following specific event(s) (Here again one has to consider the del by the risk-modell

y delivered 3, an y

modelling and the exposure modeling with respect to future distribution of the elements at risk..
Unike the risk assessment, the impact scenario anclysis represents a simulation of the expected impacts of a specific hazard (in terms of intensity,location, etc), derived from the application of an impact mode! able to correlate hazard (H), exposure (E) and
vulnerabilty (V) characteristics to produce a detailed quantification of damage on elements ol risk considered (e population, buiings). An analysis based on the outpt of the impact models can be used to support d king, eg. by applying multi-criteri
cost-benefit analyses on a number of relevant impact scenarios

Probabilistic assessment and uncertainty evaluation are provided also in relation to impact scenario analyses, mainly related to the probability of occurrence of the hazard type and intensity at the location of the analysis.

The detailed risk assessment and/or scenario analysis is divided into 8 steps: (1) It involves an analysis (2. refinement of hazard properties, expesure distribution, and algorithms to model the relations batween H, E, V) by specidlists to quantitatively evaluate risks
while taking into account cimate (and socio-economic) change. (2) Aspects and characteristics of the most relevant cimate hazards need to be defined (e.g. magnitude and direction of change, statistical basis, averaging period and joint probabilty events). In addition, it
s also essential to determine the aspects and characteristics related to exposure and vulnerability parameters relevant for the elements at risk considered in the area of interest. (3) The ability of the project to cope with existing climate variabilty and with future.
climote hozards should be assessed. This mucaly involves the use of numerical models (e.g. cimate impact models), that describe some element of the project, namely the relevant exposure and vulnerability parameters likely to be affected by the hazard(s) considered
(e.g spatial and technical round and floors of a building in  flood-prone area). The assessment should involve a number of cimate medels (e.g. hydrelogical, flood risk, heat wave models, etc.) as wel as specific vulnerability functions in
relation to the hazard(s) and element(s) a nuk considered. A range of future dlimate scenarios should be investigated based on a number of climate models and a range of greenhouse gas emissions scenarios, such as RCP4.5 and/or RGPS

1Risk is a probabilistic measure that relates to a cumulative effect of all (likely) hazard cccurrences, whereas the impact merely indicates the effects of specific reference events.

Scope & Limitations of generic CLARITY ICT Climate Services for Pre-Feasilbity Analysis

CLARITY ICT Climate Services for Pre-Feasilbity Analysis provide support for the following Exposure Data Sets on European level
- Population (current conditions)
- Buildings (current conditions)

T projoc b rasived g ro th Ecpacn Urie's Horian 2020 asarch and
Inowation programme undar grant. ogreament No 730385
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Figure 33: Assess Risk and Impact- Introduction
Finally, assessing the risks and impacts step provides the users with the actual decision support information:
e Which hazard/element at risk combinations are at high, medium or low risk today and in the future?

e What impacts would a specific future extreme weather episode have at different element at risk
types?

e What does this mean in terms of expected costs and health effects?
e How does the use of adaptation options change the expected effects?

e Cost/benefit?
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My Climate Service Tools

€ 9 C [Q htps/toolsmycimateserviceeu

Start > My CLARITY » Climate Change Assessment > DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Assess Risk and Impact

Data | Impact Indi Impact Maps | Risk | Summary

Data

The following data on impact scenarios and climate scenarios are used for the study. Please click on each to see more information.
Impact Scenarios:

v Heat Wave

Southern Europe Heat Wave + 2 degrees increase (based on 2007 heat wave)
A Pluvial Flooding

A River Flooding

Climate Scenarios:
A Heat Wave

A Pluvial Flooding
A River Flooding

Heat Wave Lucifer Scenario

The heat wave dubbed Lucifer or Jolanda (by the Deutscher Wetterdienst) was an extreme heat wave that affected Southern Europe in 2017.
It started at the end of July, and lasted till the fifth of August, before conditions gradually began to cool down again. Some countries that were
affected included Italy, France, Croatia, Spain, Greece and Turkey. Those countries experienced temperatures of 40 °C or more, killing at least

five people in the process. The remainder of August was very warm, with temperatures around 30 °C, but not dangerously hot as it had been
earlier on in the month. (Source: Wiki)

The scenario offers a view on the impact of a Lucifer-like event, but now with even higher temperatures (+ 2 degrees).

<d funding from rizon 2020
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Legal information | About CLARITY. | Conteet

Figure 34: Assess Risk and Impact- Data

My Glmate Service Tools
€ 9 C [Q nttoritoolsmyclimateserviceeu

Start > My CLARITY » Climate Change Assessment 5 DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Assess Risk and Impact

3 representative Heat Wave Scenarios 2050-2100, RCP 2.6
no varation in exp id

d (city expansion), no adaptation measures considered (changes in building typology)
Duration (Days|

Casualties

ortion of population

Indicator (AVERAGE’ Indicator (WORST

Morbidity (# of People)
Vulnerability Class B

Indicator (MOST LIKELY;

between 14 and 65 years of age Mortalty (# of People)

Morbidity (# of People)
Vulnerability Class D

bove 66 years of age Mortality (# of People)

Economic Impact

Pluvial Flood: Buildings

Pluvial Flood: Raod Network

inovalion programme under grant agreement No 730355
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Figure 35: Assess Risk and Impact- Impact Indicators
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My Climate Service Tools

€ 9 C [Q hps/toolsmyclimateserviceeu

Start > My CLARITY > Climate Change Assessment > DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Assess Risk and Impact

Data | Impact Indi Impact Maps | Risk | Summary

4 Center Map -show Legend

Heat Wave Impact (AVERAGE Scenario) on Basemaps
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Figure 36: Assess Risk and Impact- Impact Maps

My Climate Service Tools

€ 9 C [Q hipi/todlsmyclimateserviceeu

Start 5 My CLARITY » Climate Change Assessment > DC1-CCBA-PRF

DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Assess Risk and Impact

Data | Impact Indi Impact Maps | Risk | Summary

Risk estimates/assessments for all hazards and exposure elemer

Quarterly risk assessments

One year assessment
for selected exposure element

= Pluvial Flood| Flood
Population

Age group 0-14

Age group 15-65 - Risk Assessment Quarterly Estimates
Age group >65

Age group >65

Buildings Med-Hi Density Disc. Residential
Low Density Disc. Residential
Med-Hi Density Disc. Residential - Nen Residential

Low Density Disc. Residential

Comparisons

2025 vs 2075 [+| Pluvial Flood
2025 vs 2050 Population

2025 vs 2100 Age group 0-14 . 12 - 23

Age group 15-65 - 12 - 23

2075 vs 2100 Age group 65 _ 2 - 56

Buildings
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Low Density Disc. Residential
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Figure 37: Assess Risk and Impact- Risk
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€ 9 C [Q hupriodsmycimateservice su

Start » My CLARITY > Climate Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility Climate Change Baseline Assessment for Naples

Assess Risk and Impact

Assess Risk & Impact y - C lidated View

This report provides a consolidated view of selections and evaluations done in the previous steps related to
Assess Risk & Impact Pluviel Flood Flogd Mgl Wove | Pluviel Flo]
- Short background Baddigs Butdings
- Dato on risk and impact factors/sources that ore selected for the study
* Impact estimotes for o selected hazard and impact scenarios
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+  Risk estimates based on elements at risk and hazards
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Background on Assess Risk and Impact

After evaluating the exposure and vulnerability of elements at risk to climate hazards, the next step is 1o assess
the risk and impact considering chosen impact ond climate scenarios.

Data
The following dotapack s selected for the risk and impact assessment

- Climate Change Data Pack for Italy and Slovenia

Topics included are: climote change scenarios, avalonches, water flows, storms, hot days, marine, urbanization,
infrastructure, maps.

Description: Data on hazards, heat waves, hot dasy, storms, river flooding, pluvial flooding, future 100-year
impact scenarios, weather potterns, elemins at risk

i prsgpatima Un3er gt SRS s TIAINE,

Figure 38: Assess Risk and Impact- Summary

Finally, the users can explore the adaptation options that are relevant to their project. In the initial
demonstrator, the adaptation options will be presented just as a way to inform the users of the options they
have and their co-benefits and adverse effects. Later in the project, it should be possible to see the effects of
the chosen adaptation options to projects’ risk and impact.
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Figure 39: Adaptation Option- Pluvial Flooding
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My Climate Service Tools
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Figure 40: Assess Risk and Impact- Storm surge River flood
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Figure 41: Adaptation Option- Landslide
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Figure 42: Adaptation Option- Heat Wave
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3 Datasets and information models used in the prototype

3.1 Reference Modelling Workflow

The Reference Modelling Workflow describes the technical implementation of the EU-GL/CLARTIY Modelling
Methodology (documented in CLARTIY deliverable D3.1 Science Support Plan) CLARTIY CSIS.

Aligned with the CLARITY adapted EU-GL methodology, in the CSIS prototype workflow tool, at each step, a
series of datasets are required in order to present some information to the end-user or to perform certain
calculations needed for a further step in the workflow tool.

In that regard, deliverable “D2.2 Data collection report” already made an initial compilation of datasets
required at each EU-GL step at European level, and more specifically within each demonstration case (see
sections 1. Methodology and 3. Development of the data collection task at screening and DC level).

In addition, deliverable “D3.2 Science support report” provides a complete and detailed description on how
the various datasets have to be combined in order to produce the information that is required by the CSIS
workflow tool (see sections 2. ICT (screening) Services and 3. Expert Services) for each of the DCs.

These detailed descriptions/instructions are used, in parallel to the implementation of the CIS workflow tool,
to prepare and produce all required information for the CSIS prototype, concerning the Naples demonstrator
case with focus on the heat-wave and pluvial flooding hazards (and their effects over population and
buildings infrastructure).

This data preparation process comprehends:

1) Pre-processing of the base source datasets such as Urban Atlas, Street Tree Layers and European
Settlement Map (from Copernicus), which included the extraction and adaptation of the origin data
to required input formats, coordinate reference system, scale, attributes naming, etc.), produced as
result the base layers to be used as input parameters for other datasets calculation processes (e.g.,
local effects, exposure evaluation, etc.). These new input parameter layers refer to:

a. geospatial distribution of land use in the territory (e.g., water, agricultural areas, roads,
building areas, etc.)

b. Topographic characteristics of the territory (e.g., DEM, Basins, etc.)

c. Outdoor and indoor features of the buildings (e.g., construction typology, albedo, emissivity,
etc.)

d. Population data (e.g., Census)

2) Calculation of heat-wave and pluvial flooding related hazard indexes for the three considered
emissions scenarios, taking as basis EURO-CORDEX, E-OBS and SWICCA datasets respectively (work
carried out by WP3 team).

These new sources of information will be used, in combination with the actual hazard information (as the
hazard indexes are only used for informative purposes), as part of the inputs for other calculation processes
in the EU-GL workflow.

Thus, for instance, the calculation of the local-effects of heat-waves and pluvial flooding hazards over
population and buildings in the indoor and outdoor cases is done by using as inputs the data calculated in 1)
and 2) (in deliverable D3.2, section 2.2 Local Data versus Local Effect, a series of formulas are provided for
this purpose).

The following diagram (Figure 43: Reference Modelling Workflow) provides an overview about how datasets
are used (as input/outputs) in each of the calculations required to produce the data ingested by the CSIS.
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Figure 43: Reference Modelling Workflow
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3.2 Datasets used in the Naples demonstrator for the prototype

The following presents the list of datasets prepared for the first CSIS prototype focused on the Naples
demonstrator. Please, note that at the time of writing this deliverable the list is not complete, as it mainly
comprehends heat-wave hazard related data as well as generic datasets (e.g., buildings, roads, agriculture
areas, etc.) that are hazard-independent. In the next weeks it is expected to increment this list with datasets
concerning exposure, vulnerability, impact and risk as well as adaptation options. In the same manner data
for the pluvial flooding for the metropolitan area of Naples will be included as well.

For further details about each specific dataset, please check deliverables ““D2.2 Data collection report” and
“D7.9 Data Management Plan v2”. Deliverable “D3.2 Science support report” provides detailed information
on how the datasets are used as inputs (or as resulting outputs) for (from) various of the involved calculation
processes (either offline and within the CSIS workflow).

When ingested as inputs within the CSIS workflow, they are provided as resources in a comprehensive data
package — that are suited for each of the EU-GL methodology steps. Section 3.3 CLARITY data package
specification provides further insights about CLARITY data package specification. Annex | provides an example
of data package for Naples to be used as input for the CSIS prototype (latest version of the Naples data
package can be downloaded from here: https://github.com/clarity-h2020/data-
package/tree/master/examples/dcl-naples).

3.2.1 Pan-European Hazard Datasets

As input for the EU-GL steps “Characterise Hazard” and “Hazard Local Effects”, both for European-level
screening studies and demonstration case specific expert studies, ZAMG is calculating several climate indices
for the hazard characterization at European scale. The indices are being calculated for several Global Climate
Model - Regional Climate Model combinations from the EURO-CORDEX
(https://ckan.myclimateservice.eu/dataset/euro-cordex-ensemble-climate-simulations) simulations at 0.11°
resolution (EUR-11) to account for inter-model variability. For each climate index there will be an ensemble
mean for each time period (1971-2000, 2011-2040, 2041-2070, 2071-2100) and each representative
concentration pathway (RCP2.6, RCP4.5 and RCP8.5).

Hazard indexes currently used in Naples DC1 data package:

e Tropical Nights (TN): https://ckan.myclimateservice.eu/dataset/tropical-nights-tn

e Summer days (SD): https://ckan.myclimateservice.eu/dataset/summer-days-sd

e Hot days > 75th percentile: https://ckan.myclimateservice.eu/dataset/hot-days

e Max. number of consecutive days when Tmax > 75th percentile (Apr-Sept):
https://ckan.myclimateservice.eu/dataset/max-number-of-consecutive-days-when-tmax-75th-
percentile-apr-sept

e Consecutive Summer Days (CSU): https://ckan.myclimateservice.eu/dataset/consecutive-summer-
days

3.2.2 Local Effects Input Datasets

These are the local effects datasets that are applied to the Pan-European Hazard Datasets in order to derive
the downscaled datasets. They are mainly based on open Copernicus data and encompass detailed
information related to key parameters linked to urban morphology and surface type, such as albedo,
emissivity, buildings shadows, etc.

Currently, datasets are available for the metropolitan region Naples (DC1). The related meta-data is made
available at CKAN Catalogue at https://ckan.myclimateservice.eu/dataset?tags=Local+Effects.

This project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No 730355
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Local Effects Datasets have been also published through OGC compliant web services at
http://services.clarity-h2020.eu:8080/geoserver following WFS and WMS standards. They have been
generated by using different data sources or some combinations of them:

e Urban Atlas

o Agricultural Areas: https://ckan.myclimateservice.eu/dataset/agricultural-areas
o Water Areas: https://ckan.myclimateservice.eu/dataset/naples-water
o Public, Military and Industrial Unit Areas:

https://ckan.myclimateservice.eu/dataset/public-military-and-industrial-units

o Low, Medium and Dense Urban Fabric Areas:

= https://ckan.myclimateservice.eu/dataset/low-urban-fabric

= https://ckan.myclimateservice.eu/dataset/medium-urban-fabric

= https://ckan.myclimateservice.eu/dataset/dense-urban-fabric

o Roads: https://ckan.myclimateservice.eu/dataset/roads

o Railways: https://ckan.myclimateservice.eu/dataset/railways

e European Settlement Map

o Built Open Spaces: https://ckan.myclimateservice.eu/dataset/built-open-spaces
o Buildings: https://ckan.myclimateservice.eu/dataset/buildings
e Urban atlas and Street Tree Layer (Vegetation):

https://ckan.myclimateservice.eu/dataset/vegetation

e Urban Atlas and European Settlement Map (Trees): https://ckan.myclimateservice.eu/dataset/trees

3.3 CLARITY data package specification

3.3.1 Rationale

Information consumed by CLARITY Climate Services must be provided in a common data package format
which contains all or part of the datasets necessary for carrying out the project climate proofing assessment
(according to the steps defined in CLARITY EU-GL Methodology).

Technically, a standardized data package can be realized as “distributed data object” so that not all data must
reside in the same location (database, server). Here arises also the need for “Smart Links” that can combine,
relate and describe different information entities (in this particular case the distinct elements of data
package). Furthermore, a serialization feature for data packages is needed that allows to put all contents of
package into a concrete (zip) file that can be shared, e.g. with other experts.

Besides, the output of Climate Services must be delivered as such a standardized data package to ensure
technical interoperability to the CSIS and thus the Climate Services Ecosystem. Consequently, a data package
can either reside on the CSIS as Virtual data package (distributed among several physical data stores) if the
provider of the Expert Climate Service uses the CLARITY CSIS to provide its service, or as concrete file
(Serialized data package) if the provider works offline.
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3.3.2 Design principles

CLARITY data package specification builds on top of the existing data package specification provided by
Frictionless Data (https://frictionlessdata.io) in accordance with their design philosophy
(https://frictionlessdata.io/specs):

e Simplicity: seek simplicity in which there is nothing to add and nothing to take away.

e Extensibility: design for extensibility and customization. This makes hard things possible and allows
for future evolution

e Human-editable and machine-usable: specifications should preserve human readability and
editability whilst making machine-use easy.

e Reuse: reuse and build on existing standards and formats wherever possible.

e Cross technology: support a broad range of languages, technologies and infrastructures -- avoid being
tied to any one specific system.

This philosophy is itself based on the overall design principles of the Frictionless Data project:

e Focused: sharp focus on one part of the data chain, one specific feature — packaging — and a few
specific types of data (e.g. tabular).

e  Web Oriented: build for the web using formats that are web "native" such as JSON, work naturally
with HTTP such as plain text CSVs (which stream).

e Distributed: design for a distributed ecosystem with no centralized, single point of failure or
dependence.

e Open: Anyone should be able to freely and openly use and reuse what we build.

e Existing Software: Integrate as easily as possible with existing software both by building integrations
and designing for direct use — for example we like CSV because everyone has a tool that can access
Csv.

e Simple, Lightweight: Add the minimum, do the least required, keep it simple. For example, use the
most basic formats, require only the most essential metadata, data should have nothing extraneous.
3.3.3 Structure overview

Similarly to a common data package (https://frictionlessdata.io/specs/data-package), CLARITY data package
consists of:

¢ Metadata that describes the structure and contents of the package

e Resources such as data files that form the contents of the package

The data package metadata is stored in a "descriptor". This descriptor is what makes a collection of data a
CLARITY data package. The structure of this descriptor is the main content of the specification.

In addition to this descriptor a data package will include other resources such as data files. The CLARITY data
package specification does impose some particular requirements on their form or structure -- in
contraposition to the lack of any requirements in the original data package specification -- and it also extends
the descriptor with additional properties which ensure that data contained in a CLARITY data package is valid
and suitable for being ingested and processed by CLARITY Climatic Services.

The data included in the package may be provided as:

e Files bundled locally with the package descriptor
e Remote resources, referenced by URL

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 36 of 84



https://frictionlessdata.io/
https://frictionlessdata.io/specs
https://frictionlessdata.io/specs/data-package

D1.3 CLARITY CSIS v1 Public W}] Clartty

A typical CLARITY data package would be according to the following structure:

datapackage.json # (required) metadata and schemas for this CLARITY data package
README . md # (optional) README file (in markdown format) describing the purpose
of this data package

# data files MUST go in "data" subdirectory (this subdirectory may have additional
subdirectories for further

# organizing the datasets in the data package\n

data/mydata.csv

data/hazards/heat-waves/summer-days-index.tif

# the directory for code scripts (by convention scripts go in a scripts directory) for
processing or

# analyzing the data

scripts/my-preparation-script.py

Full CLARITY data package specification can be found at https://github.com/clarity-h2020/data-package

In the Annexes section of this document it can be found the current description of each of the properties
that compose CLARITY data package Specification and the example developed for the Naples demonstrator.
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4 Implementation and Deployment Status

As presented in section “2. CSIS specifications”, current CSIS prototype is focused on the implementation of
the features in the system (both Ul and back-office services) that enable the CSIS users to perform the
screening of the urban project at study (in this case, in Naples), leaving for the next phase the description
and implementation of additional features required for carrying out an expert assessment.

In that regard, the following diagram (an adaptation of the CSIS component-based layered architecture
presented in deliverable D4.2 CSIS Architecture) summarizes the components currently being implemented
and deployed (circled in a green rectangle. In orange colour are those with some implementation work but
not fully functional) in order to have a first operative CSIS prototype.

A detailed description of each component (and its related technologies) can be found in deliverables D4.1
Technology support plan and D4.2 CSIS Architecture. In addition, deliverable D4.3 Technology support report
v1 provides further details on the present implementation status of each component.

Current version of the CSIS prototype is running in AlT’s dedicated development server using Docker as means
for deploying the various services (e.g., EMIKAT, Geoserver, CKAN), databases (e.g., Postgresql) and Ul
frontend (e.g., Drupal 8) that comprehend the CSIS.

The prototype is accessible here (please, note that a user account is needed in order to access to it):
https://csis.myclimateservice.eu

CSIS component-based layered Architecture

Ul Integration
Platform

Map Component

Data Dashboard

Scenario
Management

Data Package
Export and Import
Tool

Marketplace

Multi Criteria
Decision Analysis
Tool

Report Generation

Scenario
Transferability

Component

Catalogue of
Elements at Risk
and
Adaptation Options

Catalogue of
Data Sources and
Simulation Models

Integration

RDMBS Data Repository

Integration and Container Engine
Development and Cloud
Platform Infrastructure
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Figure 44 CSIS architecture components being implemented for first prototype
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5 Conclusions

As presented in the previous sections, this report briefly describes the first prototype version of the CSIS (i.e.,
deliverable D1.3 CLARITY CSIS v1, marked as OTHER in the DoA).

CSIS prototype implementation work takes as basis the user requirements in the form of visual mock-ups
depicting the features that the tool should provide to its users willing to carry out a preliminary climate
proofing study.

The document also presents the Reference Modelling Workflow, which describes the technical
implementation of the EU-GL/CLARTIY Modelling Methodology (documented in CLARTIY deliverable D3.1
Science Support Plan) CLARTIY CSIS. The Reference Modelling Workflow was used to support the data
processing team in charge of preparing the datasets to be used by the CSIS prototype in relation to the Naples
demonstrator.

CLARITY data package specification was presented (and further discussed and an example for the Naples
region is provided in the annex sections) as the “glue” allowing to relate and describe (by means of metadata
properties) the various datasets required by the CSIS at each stage of the EU-GL methodology.

Finally, the components currently being implemented and deployed in order to have a first operative CSIS
prototype were listed. The implementation status of each of them varies, being more advanced those ones
that are part of the core system and are required to provide the basic features identified for the first
demonstrator.

Future work for the next months in the CSIS will focus on:

e Improving the prototype based on the feedback received from end-users and other stakeholders
contacted/met in conferences and workshops organized by the project.

e Extend functionalities of the prototype in order to integrate features related to the expert services (to
that end, additional mock-ups will be developed and validated with the end-users previous to their
implementation)

e Prepare/produce additional datasets for the other DC’s but also include additional hazards in the
workflow (e.g., pluvial floods, landslides, etc.).
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8 Annexes

8.1 Annex |- CLARITY data package specification

8.1.1 Data package object

The following is a list of attributes contained in the general part of the descriptor

Table 2: data package object

Attribute Obligation / Condition
Description

Name Type Multiplicity FrictionlessData CLARITY

A short url-usable (and preferably human-readable) name of the package. This MUST be
lower-case and contain only alphanumeric characters along with ".", " _" or "-" characters.
It will function as a unique identifier and therefore SHOULD be unique in relation to any

Character string registry in which this package will be deposited (and preferably globally unique).

name without length 0/1 OPTIONAL MANDATORY

The name SHOULD be invariant, meaning that it SHOULD NOT change when a data package
restriction

is updated, unless the new package version should be considered a distinct package, e.g.
due to significant changes in structure or interpretation. Version distinction SHOULD be
left to the version property. As a corollary, the name also SHOULD NOT include an
indication of time range covered.

A for globall i i ifiers.
Character string property reserved for globally unique identifiers

id without length 0/1 OPTIONAL MANDATORY A common usage pattern for data packages is as a packaging format within the bounds of
restriction a system or platform. In these cases, a unique identifier for a package is desired for
common data handling workflows, such as updating an existing package. While at the level

This project has received funding from the European Union's Horizon 2020 research and innovation Rl
programme under grant agreement No 730355 B
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version

profile
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Attribute

Type Multiplicity

Character string 0/1

Character string
without length 0/1
restriction

Obligation / Condition

FrictionlessData

OPTIONAL

OPTIONAL

CLARITY

MANDATORY

MANDATORY

Description

of the specification, global uniqueness cannot be validated, consumers using the id
property MUST ensure identifiers are globally unique.

For the CLARITY, we propose to use URLs as a means for ensuring gloabal uniqueness of
the data package id. Taking as basis the Identifier String in data package ldentifier
specification (https://frictionlessdata.io/specs/data-package-identifier/#identifier-string),
the following examples would be valid data package identifiers :

o A URL that points directly to the datapackage.json
file: http://data.myclimateservice.eu/datapackages/clarity-dc4.json

e A URL that points directly to the data package: http://github.com/clarity-
h2020/datapackages/clarity-dc4

e A GitHub URL: http://github.com/clarity-h2020/datapackages/clarity-dc4

Note 1: The 4th example provided in https://frictionlessdata.io/specs/data-package-
identifier/#identifier-string (i.e., using the name of the dataset in the Core Datasets
registry) would not be supported as it is not a URL, although it would be valid to use
something like this (as it is a URL): https://datahub.io/core/clarity-dc4/datapackage.json

Note 2: for the sake of coherence, the "name" attribute value MUST be the same as in the
id (according to the examples above, "name" attribute value would "clarity-dc4".

Note 3: adding versioning to the url (pending)

A version string identifying the version of the package. It should conform to the Semantic
Versioning requirements (http://semver.org/) and should follow the data package Version
pattern (https://frictionlessdata.io/specs/patterns/#data-package-version):
MAJOR.MINOR.PATCH (e.g., 1.0.0)

A string identifying the profile of this descriptor as per the profiles specification
(https://frictionlessdata.io/specs/profiles/).
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Name

title

description

keywords

created
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Attribute Obligation / Condition
Description

Type Multiplicity FrictionlessData CLARITY
Different kinds of data need different data and metadata formats. To support these
different data and metadata formats we need to extend and specialise the generic data
package. These specialized types of data package (or Data Resource) are termed profiles.
Thus, in the context of CLARITY, we define a specialized general data package profile. In
the same manner, each of the specific resources contained in the "CLARITY data package"
are defined according to the "CLARITY Data Resource" profile.
The value of the profile property is a unique identifier for that profile. This unique identifier
MUST be a string in the form of a fully-qualified URL, allowing thus ensuring its uniqueness,
that points directly to a JSON Schema that can be used to validate the profile.
The profile schema proposed for CLARITY data packages is
"profile": http://csis.myclimateservice.eu/data/schemas/clarity-data-package-json-
schema.json
Note: pending to create clarity-data-package-json-schema.json schema

Character string

without length 0/1 OPTIONAL MANDATORY A string providing a title or one sentence description for this package

restriction

Character string A description of the package. The description MUST be markdown formatted -- this also

without length 0/1 OPTIONAL MANDATORY allows for simple plain text as plain text is itself valid markdown. The first paragraph (up

restriction to the first double line break) should be usable as summary information for the package.

List of character An array of string keywords characterizing the package, assisting users searching for it in

strings without 0/1 OPTIONAL MANDATORY y g ey g the package, & &

" catalogs.
length restriction
DateTime 0/1 OPTIONAL MANDATORY The datetime on which this was created.
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Name

homepage

sources

contributors

licenses
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Attribute Obligation / Condition
Description

Type Multiplicity FrictionlessData CLARITY
Note: semantics may vary between publishers -- for some this is the datetime the data was
created, for others the datetime the package was created. In CLARITY data packages, it
refers to the datatime when the data package was created. The datetime must conform
to the string formats for datetime as  described in  RFC3339
(https://tools.ietf.org/html/rfc3339#section-5.6).
Example: { "created": "2018-09-20T23:20:50.522" }"

Character string

without length 0/1 OPTIONAL OPTIONAL A URL for the home on the web that is related to this data package.

restriction
The raw sources for this data package. It MUST be an array of Source objects. Each Source

; object MUST have a title and MAY have path and/or email properties.

L';F of Source 0* OPTIONAL OPTIONAL

GuIEs Example: "sources": [{  "title": "World Bank and  OECD", "path™:
"http://data.worldbank.org/indicator/NY.GDP.MKTP.CD" }]"
The people or organizations who contributed to this data package. It MUST be an array.

List of Each entry is a Contributor and MUST be an object. A Contributor MUST have a title

Contributor o* OPTIONAL MANDATORY property and MAY contain path, email, role and organization properties.

objects Example: "contributors”: [{ "title™: "Joe Bloggs", "email": "joe@bloggs.com", "path":
"http://www.bloggs.com", "role": "author" }]"
The license(s) under which the package is provided.

Li Li This property is not legally binding and does not guarantee the package is licensed under

Ist of License 0* OPTIONAL MANDATORY

objects

the terms defined in this property. "licenses" MUST be an array. Each item in the array is
a License object. The object MUST contain a name property and/or a path property. It MAY
contain a title property.
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Attribute

Name Type Multiplicity

Character string
image without length 0/1
restriction

List of Resource
resources ) il
objects

String

. 0/1
enumeration

language

Obligation / Condition

FrictionlessData

OPTIONAL

MANDATORY

N/A

CLARITY

OPTIONAL

MANDATORY

OPTIONAL

Description

An image to use for this data package. For example, when showing the package in a listing.

The value of the image property MUST be a string pointing to the location of the image.
The string must be a url-or-path, that is a fully qualified HTTP address, or a relative POSIX
path (see the url-or-path definition in Data Resource for details).

The resources property is required, with at least one resource.

Packaged data resources are described in the resources property of the package
descriptor. This property MUST be an array of objects. Each object MUST follow the Data
Resource specification (https://frictionlessdata.io/specs/data-resource/) OR the CLARITY
extension of the Data Resource specification for concrete resources needed as input for
the CSIS (e.g., Hazard, Exposure, Vulnerability, etc. Maps Resources).

See CLARITY Resources table for a detailed list of attributes of the object.

Notel: According to the Data Resource specification: "A resource MUST contain a property
describing the location of the data associated to the resource. The location of resource
data MUST be specified by the presence of one (and only one) of these two properties:

e  path: for data in files located online or locally on disk.

e  data: for data inline in the descriptor itself."

Note2: CLARITY data packages ONLY support resources that describe their location with
the "path" property. This is to avoid having data package descriptors (.json) files bloated
with thousands of text lines encoding the data which would make unmanageable and
unreadable the descriptor. Instead of that, CLARITY data packages forces to store that data
in a file and reference it within the data package itself or to a remote location.

ISO/TS 19139 alpha-3 (three characters) code denoting the language in which the textual
information of the metadata is presented. IF empty, it is assumed English ("eng")
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price
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Name

title

path

email
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Attribute
Type Multiplicity
Price object 0/1

Source object

Attribute

Type

Multiplicity

Character string
without length 0/1

restriction

Character string
without length 0/1

restriction

Character string
without length 0/1

restriction

Obligation / Condition

Description
FrictionlessData CLARITY
N/A OPTIONAL Price of the data package. If empty, then assume that it is free.
Table 3: Source object
Obligation / Condition
Description
FrictionlessData CLARITY
OPTIONAL MANDATORY title of the source (e.g. document or organization name)
OPTIONAL MANDATORY A url-or-path St.”h.g' that is a fully qualified HTTE address, or a relative POSIX path (see the
url-or-path definition in Data Resource for details).
OPTIONAL OPTIONAL An email address
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8.1.1.2 Contributor object

Name

title

path

email

role

organization

Attribute

Type

Multiplicity

Character string
without length 0/1

restriction

Character string
without length 0/1

restriction

Character string
without length 0/1

restriction

String
enumerati

on e

Character string
without length 0/1

restriction

Table 4: Contributor object

Obligation / Condition

FrictionlessData CLARITY
OPTIONAL MANDATORY
OPTIONAL OPTIONAL
OPTIONAL OPTIONAL
OPTIONAL OPTIONAL
OPTIONAL OPTIONAL

Description

name/title of the contributor (name for person, name/title of organization)

A fully qualified http URL pointing to a relevant location online for the contributor.

An email address

A string describing the role of the contributor. It MUST be one of: author, publisher,
maintainer, wrangler, and contributor. Defaults to contributor.

Note on semantics: use of the "author" property does not imply that that person was the
original creator of the data in the data package - merely that they created and/or maintain
the data package. It is common for data packages to "package" up data from elsewhere.
The original origin of the data can be indicated with the sources property - see above.

A string describing the organization this contributor is affiliated to.
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8.1.1.3 License object

Attribute
Name Type Multiplicity
name String 0/1

enumeration

Character string
path without length 0/1
restriction

Character string
title without length 0/1
restriction

8.1.1.4 Price object

Attribute
Name Type Multiplicity
amount Float 1
String

currenc .
y enumeration

Table 5: License object

Obligation / Condition

FrictionlessData CLARITY

OPTIONAL MANDATORY
OPTIONAL MANDATORY
OPTIONAL MANDATORY

Description

The name MUST be an Open Definition license ID
(see https://licenses.opendefinition.org/)

A url-or-path string, that is a fully qualified HTTP address, or a relative POSIX path (see the
url-or-path definition in Data Resource for details).

A human-readable title

Table 6: Price object

Obligation / Condition

FrictionlessData CLARITY
N/A MANDATORY
N/A MANDATORY

Description

The price of the data package. If the data package is free, then the value of this parameter
MUST be 0.0

The currency property of a price is given. It must be one of of the codes listed
here: https://www.currency-iso.org/en/home/tables/table-al.html. By default, the
currency code is "EUR"
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8.1.2 Resource

The following is a list of attributes contained in the Data Resource section of the data package descriptor.

Name

id

nhame

profile

title

description

Attribute

Type

CharacterString
without length
restriction

CharacterString
without length
restriction

Character
string without
length
restriction

Character
string without
length
restriction

Character
string without

Multiplicity

0/1

0/1

0/1

Table 7: Resource object

Obligation / Condition

FrictionlessData

N/A

MANDATORY

OPTIONAL

OPTIONAL

OPTIONAL

CLARITY

MANDATORY

MANDATORY

MANDATORY

MANDATORY

MANDATORY

Description

Unique identifier of the resource within the data package. The id value is built by
appending to the data package id the following string "#r" plus [auto-generated-
sequential-number (starting from 1)]

E.g., "id": "http://github.com/clarity-h2020/data-package/examples/dcl-naplestrl"”

A resource MUST contain a name property. The name is a simple name or identifier to
be used for this resource.

If present, the name MUST be unique amongst all resources in this data package. It
MUST consist only of lowercase alphanumeric characters plus ".", "-"and "_". It would
be usual for the name to correspond to the file name (minus the extension) of the data
file the resource describes. The name SHOULD be invariant, meaning that it SHOULD

NOT change when a resource is updated.

A string identifying the profile of this resource descriptor as per the profiles
specification (see the profile property in "General" tab).

For  CLARITY: http://csis.myclimateservice.eu/data/schemas/clarity-data-resource-
json-schema.json

A string providing a title or one sentence description for this resource

A description of the resource package (see the description property in "General" tab).
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Name

sources

contributors

licenses

format

"gml32": GML 3.2
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Attribute Obligation / Condition
Description
Type Multiplicity FrictionlessData CLARITY
length
restriction
LISF of Source 0+ N/A OPTIONAL The raw sources that were used for pros:luslng this resource. For further information,
objects please check the sources property description at data package level.
List of The people or organizations who contributed to produce this resource. For further
Contributor 0+ OPTIONAL OPTIONAL e peop & -Oniriby produce ¢ uree. tor
objects information, please check the contributors property description at data package level.
List of License The license(s) under which the resource is provided. If not specified the resource
obiects 0+ OPTIONAL OPTIONAL inherits from the data package. For further information, please check the license
) property description at data package level.
The value of this property would be expected to be the standard file extension for this
type of resource.
Currently, CLARITY data package supports the following resource formats:
e  Tabular data:
o  "csv": Comma Separated Values
e  Vector based:
"geojson": GeoJson
o "shape": ESRI Shapefiles
String . 0/1 OPTIONAL MANDATORY e} shape-zip": Compressed ESRI Shapefiles
enumeration o "gpkg": OGC GeoPackage
o "gml2":GML 2
o "gml3":GML3
o
o

"kml": OGC Keyhole Markup Language
o "kmz": OGC Compressed Keyhole Markup Language

e  Raster based:
o tif | tiff: (.tif, .tiff)

O Jpeg
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Attribute Obligation / Condition
Description
Type Multiplicity FrictionlessData CLARITY
o png
o gif
o  geotiff: Geo-tagged tif (.tif, .tiff)
o
Note: the use of GeoPackages allows to overcome the limitations of ESRI Shapefiles
(Check the list of limitations at http://switchfromshapefile.org/ and https://www.gis-
blog.com/geopackage-vs-shapefile) and therefore, its use in data packages should be
preferrable. Nevertheless, when using GeoPackages as resources within the data
packages, in order to comply with the data package specification, take into account
that a resource of this type can only have ONE dataset within the GeoPackage
(although its specification allows having one or more different datasets).
The mediatype/mimetype of the resource e.g. ""text/csv"". Mediatypes are
maintained by the Internet Assigned Numbers Authority (IANA) in a media type
registry (https://www.iana.org/assignments/media-types/media-types.xhtml).
Note: it is possible that some particular GIS formats are not listed in the media type
registry.
Some typically used media types used in OGC services are:
e application/gml+xml
string 0/1 OPTIONAL OPTIONAL Fegi i
enumeration e  application/x-gzip
® image/jpeg
e  image/png
e image/tiff
e text/plain
o text/xml
e  application/json
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Name

encoding

bytes
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data

path
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Attribute Obligation / Condition
Description
Type Multiplicity FrictionlessData CLARITY
Specify the character encoding of the resource's data file. The values should be one of
the ""Preferred MIME Names"" for a character encoding registered with IANA
String (https://www.iana.org/assignments/character-sets/character-sets.xhtml). If no value
enumeration o1 OPTIONAL OPTIONAL for this key is specified then the default is UTF-8.
Note: what happens if the resource is a raster?
Size of the file in bytes.
Note: This parameter is hepful for determining how to process the data package, thus
for instance, if we know in advance that several of the resources are large, we can
determine that it is better to process the contents in a batch process and later on
inform the user when the results are ready. In this sense, the parameter is considered
Long 0/1 OPTIONAL OPTIONAL MANDATORY if the resource is included within the data package (the path parameter
points to a local file within the data package), whereas it is considered OPTIONAL if the
path parameter points to a remote location (e.g., HTTP request to a WFS service or ftp
location). This is so because the size of the resource is unknown until it is requested to
the server hosting it."
Character the MD5 hash for this resource. Other algorithms can be indicated by prefixing the
string without hash's value with the algorithm name in lower-case.
length 0/1 OPTIONAL OPTIONAL For example: "hash": "shal:8843d7f92416211de9ebb963ff4ce28125932878"
restriction
Character Resource data rather than being stored in external files can be shipped 'inline' on a
string without Resource using the data property.
length oy OPTIONAL e Note: this property is not supported in CLARITY data package Resources.
restriction
Location property for data in files located online or locally on disk (within the data
package itself).
url-path ) The path property MUST be a string -- or an array of strings (see "Data in Multiple
character string 1+ OPTIONAL MANDATORY Files"). Each string MUST be a "url-or-path" string, defined as the following:

without length
restriction

e  URLs MUST be fully qualified. MUST be using either http or https scheme.
(Absence of a scheme indicates MUST be a POSIX path)
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Attribute Obligation / Condition
Description

Name Type Multiplicity FrictionlessData CLARITY

e  POSIX paths (unix-style with / as separator) are supported for referencing
local files, with the security restraint that they MUST be relative siblings or
children of the descriptor. Absolute paths (/) and relative parent paths (../)
MUST NOT be used, and implementations SHOULD NOT support these path
types.

Examples:
e fully qualified url

"path": "http://ex.datapackages.org/big-csv/my-big.csv"

"path": "http://demo.geo-
solutions.it/geoserver/tiger/ows?service=WFS&version=1.1.0&re

quest=GetFeature&typeName=tiger:tiger roads&srsName=EPSG:
3857&bbox=40.7,-74,40.8,-

73,urn:ogc:def:crs:EPSG:4326& maxFeatures=1"

"path": "jdbc:postgresql://localhost:5432/database"

"path":
"sftp://clarityftp@w.x.y.z/clarityftp/europe/population/populatio
n_naples_age_groups_500_LAEA.zip"

e relative path (note: this will work both as a relative path on disk and on
online)

o "path":"data/my-csv.csv"

SECURITY: / (absolute path) and ../ (relative parent path) are forbidden to avoid
security vulnerabilities when implementing data package software. These limitations
on resource path ensure that resource paths only point to files within the data package
directory and its subdirectories. This prevents data package software being exploited
by a malicious user to gain unintended access to sensitive information.

Data in Multiple Files: Usually, a resource will have only a single file associated to it.
However, sometimes it may be convenient to have a single resource whose data is split
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Attribute

Name Type Multiplicity

url-path
character string
without length
restriction

schema 0/1

CharacterString

. 0/1
enumeration /

service_type

Obligation / Condition

FrictionlessData

OPTIONAL

N/A

CLARITY

MANDATORY

OPTIONAL

Description

across multiple files -- perhaps the data is large and having it in one file would be
inconvenient. To support this use case the path property MAY be an array of strings
rather than a single string: "path": [ "myfilel.csv", "myfile2.csv" ] It is NOT permitted
to mix fully qualified URLs and relative paths in a path array: strings MUST either all be

relative paths or all URLs.

Best Practice (proposal): dataset resources MUST be located in a "data" folder in the
root of the in a data package (where the json descriptor is also located) in order to
have a better organization of the contents. Within the data folder, datasets MAY be
further organized creating additional subfolders if necessary.

In CLARITY data packages, a Data Resource MUST always have a schema property to
describe the schema of the resource data.

Note: even for raster-based resources, having the schema is necessary, as it can
describe useful information like what is/are the paremeter(s) measured as well as
its/their measurement unit(s), which may be necessary for the application in charge of
process the resource afterwards.

The value for the schema property on a resource MUST be an object representing the
schema OR a string that identifies the location of the schema. If a string it must be a
url-or-path as defined above, that is a fully qualified http URL or a relative POSIX path.
The file at the location specified by this url-or-path string MUST be a JSON document
containing the schema.

The next section provide a complete schema description with the parameters for each
of the typical resources included in a CLARITY data package.

This property is primarily to be used to support the client software (that has to process
the data package) to identify if the resource is being offered via some commonly used
(download) geoservice service (mainly OGC WFS or OGC WCS).

Listed below there is a (non-exhaustive) list of possible protocol values:

e ogc:wms
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mapview

quality

spatial_conte
xt

temporal_co
ntext

analysis_cont
ext

D1.3 CLARITY CSIS v1 Public [?’ﬂ Clartty
Attribute Obligation / Condition
Description
Type Multiplicity FrictionlessData CLARITY
e  ogc:wms-t
o  ogc:wfs
®  0gC:WCS
e osm
e tms
This property provides another "view" of the data in the form of a visual map by
indicating a path (url) to the mapping service. This property is to be typically used when
Ma.pV|ew 0/1 N/A OPTIONAL the resource is a.va|l.able.V|a wfs or wcs (or eyen an.statlc geo-resource) and we want
Object to be able to easily visualize the data (e.g., using for instance the wms o osm protocols)
which is more convenient and efficient than loading the heavy raster or vector-based
data into the in a map client.
Quality object 0/1 OPTIONAL OPTIONAL Check with LUIS possible parameters: * uncertainty * fiability
SpatialContext . . . . . .
ol 0/1 OPTIONAL OPTIONAL(*) MANDATORY if the resource is a spatial dataset. Otherwise, this property is empty.
TemporaIConte 0/1 OPTIONAL OPTIONAL(*) MANDATORY if the resource is has a temporal component. Otherwise, this property is
xt object empty.
I S— This property describes contextual information needed by the CSIS in order to
¥ 1 N/A MANDATORY understand how to process this specific resource (e.g., in which step of the CLARITY

object

workflow it must be used, to which hazard the resource is related to, etc.
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8.1.2.1 SpatialContext object

Table 8: SpatialContext object

Attribute Obligation / Condition Description

Name Type Multiplicity FrictionlessData CLARITY

Property indicating the Coordinate Reference System. Its value must be a valid
EPSG code (https://sis.apache.org/tables/CoordinateReferenceSystems.html).

CharacterString
1 N/A PTIONAL
crs enumeration / OPTIO By default, CLARITY data packages use EPSG:3035

Example: "crs": "EPSG:3035"

The extent property defines the minimum bounding rectangle (xmin, ymin and

xmax, ymax) defined by coordinate pairs of the spatial data resource. All
extent SpatialExtent object 1 N/A MANDATORY coordinates for the data source fall within this boundary.

E.g., "extent": { "xmin":-180.0, "ymin":-90.0, "xmax":180, "ymax":90.0 }

The spatial resolution property refers to the level of detail of the data set. It
shall be expressed as a resolution distance value (typically for gridded data and
imagery-derived products) or an equivalent scale value (typically for maps or
map-derived products).

Note 1: An equivalent scale is generally expressed as an integer value
expressing the scale denominator. A resolution distance shall be expressed as a

. . . numerical value associated with a unit of length.
SpatialResolutionByDistance

resolution OR . . 1 N/A MADATORY Note 2: For grids it is assumed that the resolution of the cells is the same in the
SpatialResolutionByScale .
. x and y axis
object
Examples:

e  "resolution": {"scale": 50000 }

e  '"resolution": { "distance": 12.5, "uom": "km"}
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Attribute Obligation / Condition Description

Name Type Multiplicity FrictionlessData CLARITY

This property is MANDATORY if the resource is a raster. Please, see GridInfo

gidRine Sl @ et il LA SANCLTEE object description for further details.

8.1.2.2 SpatialResolutionByDistance object

Table 9: SpatialResolutionByDistance object

Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
distance Float 1 N/A MANDATORY The resolution expressed in distance

The units of measurement used to define the distance. By default, in meters. Possible
values are:

CharacterString
uom enumeration 1 N/A OPTIONAL e "m"//urn:ogc:def:uom:0GC::m
e "km"//urn:ogc:def:uom:0GC::km
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8.1.2.3 SpatialResolutionByScale object

Table 10: SpatialResolutionByScale object

Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
scale Long 1 N/A MANDATORY The resolution expressed in scale
8.1.2.4 SpatialExtent object
Table 11: SpatialExtent object
Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
xmin Float 1 N/A MANDATORY Minimum coordinate value in the "x" axis that defines the spatial extent.
ymin Float 1 N/A MANDATORY Minimum coordinate value in the "y" axis that defines the spatial extent.
xmax Float 1 N/A MANDATORY Maximum coordinate value in the "x" axis that defines the spatial extent.
ymax Float 1 N/A MANDATORY maximum coordinate value in the "y" axis that defines the spatial extent.
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8.1.2.5 Gridinfo object

Table 12: GridIinfo object

Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
band_count Integer 0/1 N/A OPTIONAL Number of bands contained in the gridded dataset. If absent, the raster is

assumed with only one band.

The bit depth (also known as pixel depth) of a cell determines the range of values
that a particular raster file can store, which is based on the formula 2n (where n
is the bit depth). For example, an 8-bit raster can have 256 unique values, which
range from 0 to 255.

Possible "bit_depth" values for this property:

Bit depth (Range of values that each cell can contain):

e 1-bit(0to1l)
CharacterString

bit_depth enumoration 1 N/A MANDATORY ® 2-bit(0to3)

e  4-bit (0to 15)

e  unsigned-8-bit (0 to 255)

®  signed-8-bit (-128 to 127)

e  unsigned-16-bit (0 to 65535)

e  signed-16-bit (-32768 to 32767)

®  unsigned-32-bit (0 to 4294967295)

o signed-32-bit (2147483648 to 2147483647)

e floating-point-32-bit (-3.402823466e+38 to 3.402823466e+3)
columns Long 1 N/A MANDATORY This property indicates the number of columns in the grid
rows Long 1 N/A MANDATORY This property indicates the number of rows in the grid

clarity-h2020.eu Copyright © CLARITY Project Consortium Page 60 of 84




Name

no_data_value

start_cell

compression_type

D1.3 CLARITY CSIS v1

Public

&Y Clarity

Attribute

Type

Character string
without length
restriction

CharacterString
enumeration

CharacterString
enumeration

Obligation / Condition

Multiplicity FrictionlessData CLARITY
1 N/A MANDATORY
1 N/A MANDATORY
0/1 N/A OPTIONAL

Description

Value used to represent the absence of data in a cell. The value must be in
relation to the ranges used with the bit_depth property

This property indicates the starting cell of the raster. Possible values are:

"top-left"

"bottom-right"

This property indicates compression method used to compress the information
contained in the raster. Possible values are:

uncompressed
packbits
lzw

deflate

jpeg
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8.1.2.6 TemporalContext object

Table 13: TemporalContext object

Attribute Obligation / Condition

Name Type Multiplicity FrictionlessData

CharacterString

CLARITY

Description

This property indicates the temporal reference system used to represent the time

trs enumeration 0/1 N/A OPTIONAL information. If the property is absent, default time reference system is "I1SO
8601:2004" will be assumed.
The temporal reference property indicates an ordered list with all the years (or
dates) comprehended in the information present in the dataset.
reference_period List of dates 1 N/A OPTIONAL ) P P
Example: "reference_period": [2005, 2006, 2007, 2008]
The temporal extent property defines the global temporal extent of all the indicator
TemporalExtent values present in the dataset. This is the start and the end marks of the union of all
extent Ob'e’Zt 1 N/A MANDATORY the time periods covered by the indicator values. For example, if the indicator values
! existing in the dataset cover the years 2005, 2006, 2007 and 2008, the extent
property must have the value "extent": { "start": 2005, "end": 2008}.
8.1.2.7 TemporalExtent object
Table 14: TemporalExtent object
Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
start Date 1 N/A MANDATORY The starting date
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Attribute Obligation / Condition
Description

Name Type Multiplicity FrictionlessData CLARITY

end Date 1 N/A MANDATORY The ending date

8.1.2.8 Mapview object

Table 15: Mapview object

Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
The protocol (service type) of the mapping service. Similar to "protocol" property
defined at resource level, but possible values are limited to:
Ch terStri ° :
service_type aracterstring 1 N/A MANDATORY oge:wms

enumeration
° ogc:wms-t

o osm

e  (maybe others?)

The url with the complete WMS GetMap request (or similar request) used to obtain

url CharacterString the rendered map image of the geospatial resource. Map clients using it should be
url without length 1 N/A MANDATORY able to use and modify the url in order to specifiy a different image format, width and
restriction height of the image or even provide a different SLD styling (if supported by both the

client and the mapping service).
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8.1.2.9 EU-GL object

Attribute
Name Type
List of
workflow_step CharacterString

enumeration

List of
hazard CharacterString
enumeration

Multiplicity

1+

1+

Table 16: EU-GL object

Obligation / Condition

Description
FrictionlessData CLARITY
The list of workflow steps where the resource can be used. Allowed values are:
e  eu-gl:hazard-characterization --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/hazard-characterization
e  eu-gl:hazard-characterization:local-effects --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/hazard-
characterization/local-effects
e  eu-gl:exposure-evaluation --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/exposure-evaluation
e  eu-gl:vulnerability-analysis --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/vulnerability-analysis
N/A MANDATORY ° eu—gl:r|sk—ar.1d—|mpéct—assess.ment - _ .
> https://csis.myclimateservice.eu/taxonomy/eu-gl/risk-and-impact-
assessment
e  eu-gl:adaptation-options:identification --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/adaptation-
options/identification
e  eu-gl:adaptation-options:appraisal --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/adaptation-
options/appraisal
e  eu-gl:adaptation-action-plans:implementation --
> https://csis.myclimateservice.eu/taxonomy/eu-gl/adaptation-
options/implementation
e any
The hazard property describes to which hazard type is the resource related to. Its value
N/A MANDATORY et o

can be one of the following list:
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Name

D1.3 CLARITY CSIS v1

Public

(Y Clarity

Attribute

Type

Multiplicity

Obligation / Condition

FrictionlessData

CLARITY

Description

hazard:heat:heat-wave --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weave

hazard:heat:extreme-heat --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat

hazard:flood:extreme-precipitation --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-

precipitation

hazard:flood:wet-periods --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods

hazard:flood:river-flooding --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-flooding

hazard:flood:pluvial-flooding --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/pluvial-flooding

hazard:drought --
> https://csis.myclimateservice.eu/taxonomy/hazard/drought

hazard:storm --> https://csis.myclimateservice.eu/taxonomy/hazard/storm

hazard:extreme-wind-speed --
> https://csis.myclimateservice.eu/taxonomy/hazard/extreme-wind-speed

hazard:forest-fire --
> https://csis.myclimateservice.eu/taxonomy/hazard/forest-fire

hazard:landslide --
> https://csis.myclimateservice.eu/taxonomy/hazard/landslide

hazard:earthquake --
> https://csis.myclimateservice.eu/taxonomy/hazard/earthquake

hazard:volcanic-eruption --
> https://csis.myclimateservice.eu/taxonomy/hazard/volcanic-eruption

any --> the resource can be used in relation to any hazard.
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Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
The resource_type property indicates which kind of resource is provided for the
analysis within the CSIS. Possible values are:

e  feature-parameters: resource used as input for some internal process within
the CSIS/external expert that will typically produce an output shown and
analyzed by the user in the CSIS

e index: raster resource refererring to a hazard, local effects, vulnerability,

resource_type Character?tring 1 N/A MANDATORY exposure or impact index. If this value is used, then the index property
enumeration (corresponding to any of these index types
hazard|local_effect|vulnerability | exposure |impact) MUST be filled in as
well.

e  vulnerabilty-function: thd

e  adaptation-measures: thbd

e  others to be defined

This property is MANDATORY if the resource is an index. Possible values are:
For hazard and local-effects indexes:

e  hazard:heat:heat-wave:index:consecutive-summer-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-
weave/index/consecutive-summer-days

e  hazard:heat:heat-wave:index:hot-period-duration --

CharacterString > https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-

index ATVTEERE 0/1 N/A OPTIONAL(*) weave/index/hot-period-duration

e  hazard:heat:extreme-heat:index:hot-days-75p --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weaves

e hazard:heat:extreme-heat:index:hot-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weaves

e  hazard:heat:extreme-heat:index:summer-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-
heat/index/summer-days

clarity-h2020.eu Copyright © CLARITY Project Consortium | Page 66 of 84



https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weave/index/consecutive-summer-days
https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weave/index/consecutive-summer-days
https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weave/index/hot-period-duration
https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weave/index/hot-period-duration
https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weaves
https://csis.myclimateservice.eu/taxonomy/hazard/heat/heat-weaves
https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/summer-days
https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/summer-days

Name

D1.3 CLARITY CSIS v1

Public

(Y Clarity

Attribute

Type

Multiplicity

Obligation / Condition

FrictionlessData

CLARITY

Description

hazard:heat:extreme-heat:index:tropical-nights --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-
heat/index/tropical-nights

hazard:heat:extreme-heat:index:tx90p --
> https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-

heat/index/tx90p

hazard:flood:extreme-precipitation:index:rx1day --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-
precipitation/index/rx1day

hazard:flood:extreme-precipitation:index:rx5day --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-
precipitation/index/rx5day

hazard:flood:extreme-precipitation:index:snow-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-
precipitation/index/snow-days

hazard:flood:wet-periods:index:consecutive-wet-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-
periods/index/consecutive-wet-days

hazard:flood:wet-periods:index:wet-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-
periods/index/wet-days

hazard:flood:wet-periods:index:very-heavy-precipitation-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-
periods/index/very-heavy-precipitation-days

hazard:flood:wet-periods:index:wet-days-90p --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-
periods/index/wet-days-90p

hazard:flood:river-flooding:index:flood-recurrence --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-
flooding/index
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https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/tropical-nights
https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/tropical-nights
https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/tx90p
https://csis.myclimateservice.eu/taxonomy/hazard/heat/extreme-heat/index/tx90p
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/rx1day
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/rx1day
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/rx5day
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/rx5day
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/snow-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/extreme-precipitation/index/snow-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/consecutive-wet-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/consecutive-wet-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/wet-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/wet-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/very-heavy-precipitation-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/very-heavy-precipitation-days
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/wet-days-90p
https://csis.myclimateservice.eu/taxonomy/hazard/flood/wet-periods/index/wet-days-90p
https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-flooding/index/
https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-flooding/index/

Name

D1.3 CLARITY CSIS v1

Public

(Y Clarity

Attribute

Type

Multiplicity

Obligation / Condition

FrictionlessData

CLARITY

Description

hazard:flood:river-flooding:index:river-flow --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-
flooding/index,

hazard:flood:pluvial-flooding:index:water-runoff --
> https://csis.myclimateservice.eu/taxonomy/hazard/flood/pluvial-
flooding/index,

hazard:drought:index:standardized-precipitation-index --
> https://csis.myclimateservice.eu/taxonomy/hazard/drought/index/

hazard:drought:index:consecutive-dry-days --
> https://csis.myclimateservice.eu/taxonomy/hazard/drought/index/

hazard:storm:index:???? --
> https://csis.myclimateservice.eu/taxonomy/hazard/storm/index/????

hazard:extreme-wind-speed:index:???? --
> https://csis.myclimateservice.eu/taxonomy/hazard/extreme-wind-

hazard:forest-fire:index:fire-weather-index --
> https://csis.myclimateservice.eu/taxonomy/hazard/forest-fire/index/

hazard:forest-fire:index:seasonal-severity-rating --
> https://csis.myclimateservice.eu/taxonomy/hazard/forest-fire/index/

hazard:landslide:index:susceptibility-levels-at-continental-scale --
> https://csis.myclimateservice.eu/taxonomy/hazard/landslide/index/

hazard:earthquake:index:???? --
> https://csis.myclimateservice.eu/taxonomy/hazard/earthquake/index/????

hazard:volcanic-eruption:index:volcanic-explosivity-index --
> https://csis.myclimateservice.eu/taxonomy/hazard/volcanic-
eruption/index/volcanic-explosivity-index

For vulnerability indexes:

tbd
tbd
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https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-flooding/index/
https://csis.myclimateservice.eu/taxonomy/hazard/flood/river-flooding/index/
https://csis.myclimateservice.eu/taxonomy/hazard/flood/pluvial-flooding/index/
https://csis.myclimateservice.eu/taxonomy/hazard/flood/pluvial-flooding/index/
https://csis.myclimateservice.eu/taxonomy/hazard/drought/index/
https://csis.myclimateservice.eu/taxonomy/hazard/drought/index/
https://csis.myclimateservice.eu/taxonomy/hazard/storm/index/
https://csis.myclimateservice.eu/taxonomy/hazard/extreme-wind-speed/index/
https://csis.myclimateservice.eu/taxonomy/hazard/extreme-wind-speed/index/
https://csis.myclimateservice.eu/taxonomy/hazard/forest-fire/index/
https://csis.myclimateservice.eu/taxonomy/hazard/forest-fire/index/
https://csis.myclimateservice.eu/taxonomy/hazard/landslide/index/
https://csis.myclimateservice.eu/taxonomy/hazard/earthquake/index/
https://csis.myclimateservice.eu/taxonomy/hazard/volcanic-eruption/index/volcanic-explosivity-index
https://csis.myclimateservice.eu/taxonomy/hazard/volcanic-eruption/index/volcanic-explosivity-index
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Attribute Obligation / Condition
Description
Name Type Multiplicity FrictionlessData CLARITY
e thd
For exposure indexes:
e thd
o thd
e thd
For impact indexes:
e thd
o thd
e thd
List of
threshold Threshold 0+ N/A OPTIONAL(*)
Objects

This property indicates to which emissions scenario this resource refers to. Possible
emission scenario values are:

®  emissions-scenario:baseline --
> https://csis.myclimateservice.eu/taxonomy/emissions-scenario/baseline

CharacterString

emissions_scenario .
- enumeration

0/1 N/A OPTIONAL(*) e  emissions-scenario:rcp26-early-response --
> https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp26-
early-response
®  emissions-scenario:rcp45-effective-measures --

> https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp45-
effective-measures
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https://csis.myclimateservice.eu/taxonomy/emissions-scenario/baseline
https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp26-early-response
https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp26-early-response
https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp45-effective-measures
https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp45-effective-measures

Name

category

D1.3 CLARITY CSIS v1

Public

&Y Clarity

Attribute

Type

List of
CharacterString
enumeration

Multiplicity

0+

Obligation / Condition

Description

> https://csis.myclimateservice.eu/taxonomy/emissions-scenario/rcp85-

FrictionlessData CLARITY
®  emissions-scenario:rcp85-business-as-usual --
business-as-usual
Possible element at risk category values are:
e element_at_risk:population
e element_at_risk:buildings
e element_at_risk:infrastructure
Possible element at risks class values are:
For population:
e element_at_risk_class:population:age_group_0Otol14
N/A OPTIONAL(*) e element_at_risk_class:population:age_group_15t065

e element_at_risk_class:population:age_group_greaterthan65

For buildings:

e element_at_risk_class:building:continuous-residential

e  element_at_risk_class:building:discontinuous-residential:low-density

e  element_at_risk_class:building:discontinuous-residential:medium-high-

density

For infrastructure (TBC):

e element_at_risk_class:infrastructure:roads
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Name

D1.3 CLARITY CS

ISvl

Public

&Y Clarity

Attribute

Type

8.1.2.10 Threshold object

Name
name

lower

upper

relative_to

Attribute
Type
CharacterString
float
float

CharacterString
enumeration

Multiplicity

Multiplicity
1
0/1

0/1

0/1

Obligation / Condition

FrictionlessData

CLARITY

Description

e element_at_risk_class:infrastructure:railway

Table 17: Threshold object

Obligation / Condition

FrictionlessData
N/A
N/A

N/A

N/A

CLARITY

MANDATORY

OPTIONAL

OPTIONAL

OPTIONAL

Description

The label of the threshold
The lower boundary of the threshold
The upper boundary of the threshold

If present, it is used to indicate that upper and lower represent percentages of other
values (e.g. "increase in baseline")
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8.2 Annex Il - CLARITY data package Example: DC1 — Naples

Table 18: CLARITY data package Example: DC1 — Naples

"name": "dcl-naples",
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples",
"version": "0.0.1",
"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package.json",
"title": "Naples Metropolitan Area data package",
"description": "This is the CLARITY data package for the Naples metropolitan area corresponding to
the Demonstrator Case (DCl). \r\n Further description to be completed",
"keywords": [
"naples",
"decl",
"TBC "

1,
"created": "2019-01-02T16:23:43z2",
"homepage": "http://www.clarity-h2020.eu",

"language": "eng",
"price": {
"amount": 0.0,
"currency": "EUR"
}7
"sources": [],
"contributors": [{
"title": "Miguel Angel Esbri",
"role": "author",
"email": "miguel.esbri@atos.net",
"organization": "Atos Spain",
"path": "http://atos.net"
}7
{
"title": "Mario Nufiez",
"role": "author",
"email": "mario.nunez@atos.net",
"organization": "Atos Spain",
"path": "http://atos.net"
}
]I
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"

11,
"image": "data/logo/MyCS 48x48.png",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}l

"resources": [{
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#rl",
"name": "agricultural-areas",
"title": "Agricultural areas in Naples metropolitan area",
"description": "Agricultural areas in Naples metropolitan area",
"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",
"encoding": "binary",
"format": "shape-zip",
"mediatype": "application/shape-zip",
"bytes": "37087552",
"hash": "tbc",
"path": "http://services.clarity-

h2020.eu:8080/geoserver/clarity/ows?service=WFS&version=1.0.0&request=GetFeaturestypeName=clarity:ag
ricultural areas&outputFormat=shape-zip",

"schema": "https://github.com/clarity-h2020/data-package/blob/master/schemas/input-
layers/agricultural-areas.schema.json",
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",

This project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No 730355
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"path": "https://creativecommons.org/publicdomain/zero/1.0/"
11,
"service type": "ogc:wfs",
"mapview": {

"service type": "ogc:wms",

"url": "http://services.clarity-
h2020.eu:8080/geoserver/clarity/ows?service=WMS&version=1.1.0&request=GetMap&layers=clarity:agricult
ural areas&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3035&f0
rmat=image%2Fpng"

}l

"crs": "EPSG:3035",
"spatial extent": {
"xmin": 0.0,
"ymin": 0.0,
"xmax": 0.0,
"ymax": 0.0
by
"spatial resolution": {

"scale": 50000
}l

"eu gl": {
"workflow step": "any",
"hazard": "any",
"resource type": "feature-parameters"

}

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r2",
"name": "hot-days-historical 19710101-20001231",

"title": "Hot days > 75th percentile for the baseline emissions scenario in the 1971-2000
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the baseline emissions scenario in the 1971-
2000 period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH historical rl12ilpl SMHI-RCA4 vl day 19710101-
20001231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1y
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH historical rl12ilpl SMHI-RCA4 vl day 19710101-
20001231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
}l
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}I

"resolution": {
"distance": 500,
"aom": "m"

}I
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no_data value": le+20,
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"start cell": "top-left",
"compression type": "none"
}I
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "1971-01-01",
"end": "2000-12-31"
by

”eu_gl”: {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource_ type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions_scenario": "baseline",
"threshold": [{
"name" . "low",
"lower": "to-be-defined"
}l
{
"name": "medium",
"lower": "to-be-defined",
"upper": "to-be-defined"
}l
{
"name": "high",
"upper": "to-be-defined"

}
}7
{

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r3",
"name": "hot-days-rcp26 20110101-20401231",

"title": "Hot days > 75th percentile for the rcp26 emissions scenario in the 2011-2040
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the rcp26 emissions scenario in the 2011-2040
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp26 rl12ilpl SMHI-RCA4 vl day 20110101-
20401231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1y
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp26 rl12ilpl SMHI-RCA4 vl day 20110101-
20401231 netcdf&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A30
35&format=image%2Fpng"
}l
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}I

"spatial resolution": {
"distance": 500,
"aom": "m"

}I
"grid info": {
"band count": 1,
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"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression type": "none"
}l
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2011-01-01",
"end": "2040-12-31"
by
”eu_gl” :
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource_ type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions scenario": "early-response:rcp26",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"

}
}7
{

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r4",
"name": "hot-days-rcp26 20410101-20701231",

"title": "Hot days > 75th percentile for the rcp26 emissions scenario in the 2041-2070
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the rcp26 emissions scenario in the 2041-2070
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp26 rl12ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1y
"service type": "ogc:wcs",
"mapview": {
"service_ type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp26_ rl2ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
}I
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
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}I

"spatial resolution": {
"distance": 500,
"uom" . "m"

by
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression type": "none"
}l
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2041-01-01",
"end": "2070-12-31"
}l
"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions_scenario": "early-response:rcp26",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high"’
"upper": "to-be-defined",
"relative to": "baseline"

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r5",
"name": "hot-days-rcp26 20710101-21001231",

"title": "Hot days > 75th percentile for the rcp26 emissions scenario in the 2071-2100
period",

"description": "Number of days per year with a mean air temperature at 2 m above ground above
the 75th percentile during summer months (Apr-Sep) for the rcp26 emissions scenario in the 2071-2100
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp26 rl12ilpl SMHI-RCA4 vl day 20710101-
21001231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1,
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp26 rl2ilpl SMHI-RCA4 vl day 20710101-

21001231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
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}I

"crs": "EPSG:3035",

"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500

by

"spatial resolution": {
"distance": 500,
"uom": "m"

by
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression type": "none"
by
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2071-01-01",
"end": "2100-12-31"
}7
"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions scenario": "early-response:rcp26",
"threshold": [{
"name" . "low"’
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"

}

oo Ao
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#re",
"name": "hot-days-rcp45 20110101-20401231",

"title": "Hot days > 75th percentile for the rcp45 emissions scenario in the 2011-2040
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the rcp45 emissions scenario in the 2011-2040
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp45 rl12ilpl SMHI-RCA4 vl day 20110101-
20401231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO0-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
11,
"service type": "ogc:wcs",
"mapview": {
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"service type": "ogc:wms",

"url":
"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp45 rl12ilpl SMHI-RCA4 vl day 20110101-

20401231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"

}l

"crs": "EPSG:3035",

"spatial extent": {

"xmin": 2145500,

"ymin": 982500,

"xmax": 6606000,

"ymax": 5706500

}l

"spatial resolution": {
"distance": 500,
"uom" . "m"

}l
"grid info": {

"bands": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,

"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression type": "none"
}l
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2011-01-01",
"end": "2040-12-31"
}l
"eu_gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions_scenario": "effective-measures:rcp45",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name" : "high",
"upper": "to-be-defined",
"relative to": "baseline"

}
b A

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r7",

"name": "hot-days-rcp45 20410101-20701231",

"title": "Hot days > 75th percentile for the rcp45 emissions scenario in the 2041-2070
period",

"description": "Number of days per year with a mean air temperature at 2 m above ground above
the 75th percentile during summer months (Apr-Sep) for the rcp45 emissions scenario in the 2041-2070
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp45 r12ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
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"name": "CCO0-1.0",

"title": "Creative Commons CCZero 1.0",

"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1,
"service type": "ogc:wcs",
"mapview": {

"service type": "ogc:wms",

"url" .

"https://clarity.meteogrid.com/geoserver/wms?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp45 rl12ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image$2Fpng"
by
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}l

"spatial resolution": {
"distance": 500,
"aom"™: "m"

}I
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no _data value": le+20,
"start cell": "top-left",
"compression type": "none"
}7
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2041-01-01",
"end": "2070-12-31"
}7
"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions scenario": "effective-measures:rcp45",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"

}

oo Ao
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r8",
"name": "hot-days-rcp45 20710101-21001231",

"title": "Hot days > 75th percentile for the rcp45 emissions scenario in the 2071-2100
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the rcp4b5 emissions scenario in the 2071-2100
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",
"mediatype": "application/x-gzip",
"bytes": "358616146",

"hash": "tbc",
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"path":
"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEL
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp45 r12ilpl SMHI-RCA4 vl day 20710101-
21001231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1,
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wms?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp45 rl12ilpl SMHI-RCA4 vl day 20710101-
21001231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
}l
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}l

"spatial resolution": {
"distance": 500,
"uom" . "m"

}l
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no _data value": le+20,
"start cell": "top-left",
"compression type": "none"

}7
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2071-01-01",
"end": "2100-12-31"
}I
"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:index:heat:extreme-heat:hot-days-75p",
"emissions_scenario": "effective-measures:rcp45",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"

}
oo Ao
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#r8",
"name": "hot-days-rcp85 20110101-20401231",
"title": "Hot days > 75th percentile for the rcp85 emissions scenario in the 2011-2040
period",
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"description": "Number of days per year with a mean air temperature at 2 m above ground above
the 75th percentile during summer months (Apr-Sep) for the rcp85 emissions scenario in the 2011-2040
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",
"bytes": "358616146",

"hash": "tbC",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp85 rl12ilpl SMHI-RCA4 vl day 20110101-
20401231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1,
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp85 rl12ilpl SMHI-RCA4 vl day 20110101-
20401231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
}7
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}l

"spatial resolution": {
"distance": 500,
"aom™: "m"

}l
"grid info": {
"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression type": "none"
}l
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2011-01-01",
"end": "2040-12-31"
}I
"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions_scenario": "business-as-usual:rcp85",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"
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}

oo Ao
"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#ro",
"name": "hot-days-rcp85 20410101-20701231",

"title": "Hot days > 75th percentile for the rcp85 emissions scenario in the 2041-2070
period",
"description": "Number of days per year with a mean air temperature at 2 m above ground above

the 75th percentile during summer months (Apr-Sep) for the rcp85 emissions scenario in the 2041-2070
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",

"bytes": "358616146",

"hash": "tbc",

”path” .
"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp85 r12ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
1y
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url" .

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p_consecutive max EUR-11 ICHEC-EC-EARTH rcp85 rl12ilpl SMHI-RCA4 vl day 20410101-
20701231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image$2Fpng"
}l
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}7

"spatial resolution": {
"distance": 500,
"uom": "m"

}I

"grid info": {

"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start_cell": "top-left",
"compression type": "none"
}I
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2041-01-01",

"end": "2070-12-31"
}l
"eu gl": |
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource_ type": "index",
"index": "hazard:index:heat:extreme-heat:hot-days-75p",
"emissions scenario": "business-as-usual:rcp85",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

"name": "medium",

"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"

}I
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"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"

}
oo A

"id": "http://github.com/clarity-h2020/data-package/examples/dcl-naples#rl0",

"name": "hot-days rcp85 20710101-21001231",

"title": "Hot days > 75th percentile for the rcp85 emissions scenario in the 2071-2100
period",

"description": "Number of days per year with a mean air temperature at 2 m above ground above
the 75th percentile during summer months (Apr-Sep) for the rcp85 emissions scenario in the 2071-2100
period",

"profile": "http://github.com/clarity-h2020/data-package/schemas/clarity-data-package-
resource.json",

"format": "tif",

"mediatype": "application/x-gzip",
"bytes": "358616146",

"hash": "tbC",

"path":

"https://clarity.meteogrid.com/geoserver/wcs?SERVICE=WCS&VERSION=2.0.1&REQUEST=GetCoverage&COVERAGEI
D=clarity:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp85 r12ilpl SMHI-RCA4 vl day 20710101-
21001231 netcdf3&FORMAT=application/x-gzip",

"schema": {},
"sources": [],
"licenses": [{
"name": "CCO-1.0",
"title": "Creative Commons CCZero 1.0",
"path": "https://creativecommons.org/publicdomain/zero/1.0/"
Iy
"service type": "ogc:wcs",
"mapview": {
"service type": "ogc:wms",
"url":

"https://clarity.meteogrid.com/geoserver/wns?service=WMS&version=1.1.0&request=GetMap&layers=clarity
:Tx75p consecutive max EUR-11 ICHEC-EC-EARTH rcp85 rl2ilpl SMHI-RCA4 vl day 20710101-
21001231 netcdf3&bbox=2145500.0%2C982500.0%2C6606000.0%2C5706500.0&width=7256height=768&srs=EPSG%3A3
035&format=image%2Fpng"
}7
"crs": "EPSG:3035",
"spatial extent": {
"xmin": 2145500,
"ymin": 982500,
"xmax": 6606000,
"ymax": 5706500
}l

"spatial resolution": {
"distance": 500,
"yom™: "m"

}l

"grid info": {

"band count": 1,
"bit depth": "unsigned-32-bit",
"columns": 9448,
"rows": 8921,
"no data value": le+20,
"start cell": "top-left",
"compression_ type": "none"
}l
"trs": "ISO 8601:2004",
"temporal extent": {
"start": "2071-01-01",

"end": "2100-12-31"
}I

"eu gl": {
"workflow step": "hazard-characterization",
"hazard": "hazard:heat:extreme-heat",
"resource_type": "index",
"index": "hazard:heat:extreme-heat:index:hot-days-75p",
"emissions scenario": "business-as-usual:rcp85",
"threshold": [{
"name": "low",
"lower": "to-be-defined",
"relative to": "baseline"

}I
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{
"name": "medium",
"lower": "to-be-defined",
"upper": "to-be-defined",
"relative to": "baseline"
} r
{
"name": "high",
"upper": "to-be-defined",
"relative to": "baseline"
}
]
}
}
1
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