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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®7 climate change, future internet and crisis preparedness projects
(SUDPLAN, ENVIROFI, CRISMA) with an average TRaraf #llowing an agile and useentred design
process, endisers, purveyors and providers of climate intelligence wiltigate an integrated Climate
Services Information System (CSIS) to integrate resilience into urban infrastructure.

As a result, CLARITY will provide an operationabgstem ofcloud-basedclimate services to calculate and
present the expected effects of @@uced and-amplified hazards at the level of risk, vulnerability and
impact functions. CLARITY will offer wdfadecision support functions to investigate the effects of
adaptation measures and risk reduction options in the specific proj@atext andallow 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
implementatian 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 inc@@sing
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 Page5 of 84 |




D1.3 CLARITESIS v1

Public %3 Clarity

Abbreviations and Glossary

I O2YLX SGS 3It2aal NB 2F Ff€t /[!wL¢,

Df 234 al NE ¢ htihsgtahctalitygh?030.el/dlossary/main

Tablel: CLARITY abbreviations.

Ab::;f;’;a;:]‘z” DEFINITION
CA Consortium Agreement
CKAN Comprehensive Kerbal Archive Network
CLARITY Integrated Climate Adaptation Service Tools for Improving Resilience Measure
Cs Climate Service
CsIs CLARITElimate 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 cli

EUGL resilient (Document)
GeoJSON geographical JavaScript Object Notation
GeoTIFF Geographic Tagged Image File Format
GML Geography Markup Language
JSON JavaScript Object Notation
OGC Open Geospatial Consortium
RDBMS Relational Database Management System
WFS Web FeatureService
WMS Web Map Service
WMTS Web Map Tile Service
WP Work Package
TOC Table of Content
WP Work Package

| clarity-h2020.eu
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Executive Summary

The objective of WP1 is to involve practitioners, suppliers, purveyors and technology providers, scientists and
potentialend users (customers) in the climate servicecomation and deliver the CLARITY CSIS software and
workflows insupport of the climateesilience planning.

Task T1.€limate Services GQweationis responsible for integratintdpe WP3(datasets and modelsind WP4
(software)outputs and implement the CLARITY CSIS for use in WP2 demonstratansliaedvith the user
stories (requirements) fronaskT1.2 Climate Service Requirements.

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

| clarity-h2020.eu Copyright © CLARITY Project Consortium Page7 of 84 |
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1 LYUONRBRdAzZOUOAZY

Theintrodué A 2y OKI LJGSNJ RSFAySa (GKS LldzN1)2asS | yR
and briefly explains its structure.

>
<
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w»
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N>

1.1 Purpose of this document
5SSt A0SNIo6tS as5mdo /[ !'wL¢, /{L{ @mé NBLINBaSyda (K:¢
such, being software,the deliverable is considered & G h¢l 9wé Ay (GKS 52! & bSQ
document provides a higlevel description of thenain features implemented so far with respectthe:
f /[!'wL¢, !&ASNI{G2NRSa YR ¢Said /1asa O2YLWAfSR
stored in the online catalogdeestablished by the projeetwhich were derived from thénput

collectedfrom the four Demonstration Cases, theBJ 3JdzA RSt Ay ST LI NIy SNEQ
outcomes related to the envisioned and were presented in delivessBlel & L Y A G A | € (ZI 2 NJ[ al
GKS /[!'wL¢, RS@ZSt andwsSllowuSdocdmedti?z yoySwdie 51+ Gl ol &85

JT'wLe, /{L{ d&aSNIad2NrASa IyR (Sad Ol-ééasdb

1 Mockups derived from the above deliverables (i.e., D1.1 and D1.2), which describe in a visual
manner the conceptualization of CLARITY @& by partners (and more particularly thwvolved
developers) as theommon groundfor understandingwhat needs to be implemented how (the
mockups focus mainly in the frontend but also in the underlying implications in terms of features
and data structures/contents required by the system).

9 The ddasets collected in WP2 (deliverable D2.2 Catalogue of data sources and sample datasets) for
the Naples demonstrator (DCt)used as basis for developing the magk and feeding the CSIS
prototype ¢ and

f The CLARITdata packagspecification, which acts @3t dzS¢ Sy I @latibnofhevafoS8s A y i S
pieces of information (and its related data models) that are necessary at each step of the CLARITY
(EUGL) methodology (implemented by means of the CSIS).

Further detailed information concerning implemetitan status of each of the specific components can be
F2dzyR Ay 2tn RSEAOSNIOGES a5ndo ¢SOKy2f 238 &dzLILJ2 NI

1.2 Intended audience

The target readers of this document are mainly the stakeholders of the four CLARITY Demonstration Cases in
2t H a5SWMRWaUNI At ARIFIGAZ2YE (GKFG NBLINBaSyda GKS /A
purveyors and climate data providers that represent the Climate Service Supplier perspective in the overall
co-creation process; as well as CLARITY technical partners geabfathe Climate Service integration and
RSOSt 2LIYSYy & NBIF RA2w €d /12y R 2tn a¢SOKy2f 238 { dzLJLJ2 NI € c

1.3 Document structure

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

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

Chapter 2givespresentsthe CSISpecificationin terms of visual mockps inrelation to the User Stories
from where they were conceived.

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

| clarity-h2020.eu | Copyright © CLARITY Project Consortium PageB of 84 |
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Chapter 3presents the reference modelling workflow used to process the data required by the DCs, it also
lists thedatasets prepared for the Naples demonstrator (D&44d introduced theCLARITWata package
specification

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

Chapter5 provides the conclusions and a summary foreseen implementation activities towards the
second version of the prototyp

Chapter6 lists the references and bibliography used in this document.

Chapter 7provides two annexes providirfgll details on the CLARIT#ta packagspecification as well as a
working example of thelata packagéeing prepared for Naples demonstrato

| clarity-h2020.eu Copyright © CLARITY Project Consortium Paged of 84 |
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2 /| {BSOATAOLIGOA2Y A

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-ceeation process and in the form of the meaggs. At a current
implementation statuspnly the screening process has been fully specified in terms of the mpskand

partially implemented in a demonstrator. A commented list of the CSIS -ugkas they were in January

2019 is shown hereatfter.

Firstmockup page(Figure2) shows theoverview of the projects that have been previously defined in the

/I {L{® /dNNByiGftez GdKAa Aa FftNBIR& AYLISYSyiusg Ia |
yet and only the expert users can add new projects.

My Cimate Service Tools

€ P C [Q itps/toclsmycimoteservice eu

Stort » My CLARITY 5 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.

Status
Study Acronym « Study Title + [Study Type Country| Last Saved Pre-Feasibility Tools

Fostering of large scale in
Sweden to local climate change effects

Urban heat waves, urban heat islands,

fresh air ventilation

pcz Urban Infrostructure | Sweden| 15/03/2018|In Progress
D

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

EIE

17 Spanish Transport Infrastructure Transport Infrastructure Spain | 16/03/2018 Completed .

Figure2: CSIS studies homepage

Several options (when not disabled) exist for the user: *View* the final report of the $&ugyuser)*Clone*
the study and adjust to theiser's needs and perform a new stu@dny user) *Delete* the study(study
owner). Permissions to view or clone a study may become more restricted in the future.

| clarity-h2020.eu Copyright © CLARITY Project Consortium PagelOof 84 |
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[ My Climate Service Tools I

€3 ca

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 dndnpm
{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 n-odw«-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 Limitations of Pre-Feasivility 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

on 2010 msmarch and

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

Figure3: Study-Introduction

d Ly i NR R dzBgurked iy as anliftréduction of the EU NgaperGuidelines for Project Managers. The
EUGLs are structuretb provide a toolkit to incorporate climate resilience into a conventional project cycle.

Team tal(Figured) shows who participates in preparing the study. Team members can have different roles.

My Climate Service Tools

€ P C [Q ntpritoolsmychmoteservice eu

Start > My CLARITY > Climote Change Assassment > 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 (=}

ey 120m 2020 research and
movonan progrumme under gront ogreament No 730988

Figure4: Study- Tean

| clarity-h2020.eu Copyright © CLARITY Project Consortium Pagellof 84 |
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My Clmata Sernce Tools |

€ D C [Q nosnoolmycimoteservicee =

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

Study Acronym* [oet | @ [i]
Study Nome® [cimate Change Baseine Assesament for Naples | @ [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 doto (e g cansus data and mwentories) and further evaluate the aftects of opplying drilerent sdaptation measures

Study Made® ® Pre-feasibility Assessment O Expert Assessment

Sector* [Eneray Transport, and ather Buit Envionment and Infrastructure -l ®
Bub-Sector® [Urban deveiopment -] @
Country® [nay -] @

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

Figure5: Study-Context
Cortext and area steps (Figure bigure 6)are used toprovide some contextual information about the
projectb & ! NBI ¢ &G S LI-stépl(dot showrd e yhR exagthiggon of thestudy area is
indicated. This is important for the next step: choosing a data package.

I My Oenate Sarves Tos ]

S » e CLARTY
DC1-CCBA-PRF - Pre-feasibliity Climate Change Baseline Assessment for Noples

HUNGARY

-

S ragien %

s e S eipigoe

L o mosNIAAND 1
MR ZECONVINA "
R L

oy

e T
s

. \ -~
CUOMORC L M G
& )

N A
Poayon s S

B
R -t ottt e e

bt chemes | Mot ONSTY | Carsast

Figure6: Studyc Area
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{ My Climate Service Tools.
€ 9 C [Q htip/itoclsmycimateserice eu =

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

Introduction | Team | Context | Area | Data | Summary

Data packages Additional Filters

The following data packages are available for the area and the study. More
information can be provided for each data package by clicking on them, and each

[ Impact Scenarios

[ Climate Change Scenarios [] Chmate Change Impact Period

package oan be salected ta ba includad in the study. Additional filters can be [opliztiied ST Lz ) D0 2000w
applied, otherwise oll data packages linked to the specified orea are provided. 0 Phuvial Flooding O Moderote Emiesion (RGP 0 2060%
] River Fiooding ] Fiigh Emission (RCP 85) [12080%
Data [Topics Included Selection
Fioods, Heal Waves, 5
D Urban plans: Sotelite imoges, Mops o
- — Flaods,Hect Wases, Storms Populaton ssimales, |
Climate Change Data Pack for the Bari Region (IT) e e e ]

Climate Change Data Pack (Italian provinces): Marche, Abruzzo, Molise, Puglia Floods, Storms, Hot Days, Marine,

Urbanization, Infrastructure, Mops o

dota on hazards: hadt waves, hot days, stormarivar floading, pluvial ooding, future 100-year impact soandrios,
e patterns, bukdngs,
Climate Change Scenanes Low Emissien Scenanc & Impact Perod up to year 2050
Impact Scenanos Heat Wove
Adeption Scanaros
Rmsoluton LAUZ, from 30 m o 2 km grds
Location: Italy, Slovena
Source: myclmatesencs, Geodesic Institute, Bon Unaversity, Urban Atias, Espon
Packoge size 3 M (data), 550 MB (mans, raster dota)
File formats:

JSON, SHAPE, GecJSON
FREE for non-commarial use
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Figure7: Study- Data
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Study Summary - Consolidated View

This summary provides a consolidated view of selections and evaluations done in the previous steps related to
the Study:

+  Short background

+ Data pack selected for the study

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

Area of study

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 impact scenario analysis taking into account my
local dato (.5 urmu dota and inventories) ond 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 dota, Vulnerability data -
va curves.
- Sources: Geodesic Institute, Bari University, EC Commision, EUROSTAT
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Figure8: Study- Summary
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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.
Climate endhoznmmtowm«wdenmcanhmbymwmgmwleuaao-«-uhnnwmmnmm«mwmwnuemwmma
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)
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Figure9: Characterise Hazardntroduction
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documents before starting to use the tool, and (2) immediately understand how thetreplouilt and what
is included in it.
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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 woter
cannot be absorbed (pluvial flood). Floods can be produced by heavy pracipitation over short periods of time

longer periods of time (stationary low pressure systems), rapid meiting of
large quantities of snow/ice, or through the rupture of dom 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.
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Figurel0: Characterise HazardData 1
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Characterise Hazard

The following data and maps on local hazard effects on elements at risk will be used for the study Please click on each to see more information

Heat Wave

- Bulding Qualty

- Open Spaces
- Surface Temperature

- Hillshade

- FUA (Urben Atlas)
- Building Hieghts (Urban Atlas and elaboration with populaiton data

- Cooling laads (S/V shape foctor) - Clority generated
- Cooling Inods (building erwelope quality) - Clority generated

- Emisswity by lond use (Urbon Atlas)

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

The albede and surface temperature associoted with vanous land

covers differ differ according o the type of surfaca. The use of

motesials with high solar reflectance and thermal emissivity, as well 08 EEA39 countries, Closs 1.0.25 ha

tha increasa of vegetation in urbion oreas, allow 1o ncreasa albedo and Italy

reduce heat siress Exlensive use of hght colors n pavng public spaces,
n cause glare and visual discomfort, needs to be balanced in

accordance o shading conditions of the site Mapolt 100,6 MB (vector data)

which ear

| clanty (mycimateservices eu)

An example of the content

The map shows the distributon of
altvedo for one of Naple's
desiricts.
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used in the data package, what they represeémw accurate the data is etd. ¢ I 0 f Figurefig) shows

Figurell: Characterise Hazar®ata 2
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climate scenarios and depend on the data package used.
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Charocterise Hozord

Hazard estimates

The foliowng toble shows the previously selected hazards, their indices ond thewr current situation for the selected period, os well 08 therr prodoble
for the three fu (eorly response, 08 usual)

Efte

Usuel Seenario

| Heot Wave Medm|

No dato

| Hot Doys Low|

No doto

| Summer Doys Medeun

No dota,

| Tropical Nights | Low

No data

| River Flooding | High

Madn|

Flood recurrence | Madam|

[ River flow Hoh|

|

Eorty Response Scenerio - RCPZ 6 Raodatve forong pecks by med-cantury 10 6 vokae around 31 W/m*2, but returns 10 2.6 W/m 2 by 2100 due 10 & sgndcant reducton
n

tme.
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Introduction | Data | Table Maps | Twins | Summary

44 Center Map A show Legend

Suspectibility to pluvial flood

[ Property =] Vahe
Grid Cal 31337
Value Hoh
Uncertainty ow
Perod 2020-2050
Data Source Espon

RCP 26

GCM
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) Sl
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Basemaps
O ArcGis World Topogrophic.

H O ArcGis Imagery
O ArcGis Streets.
® OpenTopoMop

O OpenStreetMap.

O Thunderforest Landscape
Hazards Maps
O Heat Waves (2050RCP26)

£ @ Pluvial Floods (2050RCP26)

My Dotasources

= TRy
Susceptibilty to pluvial flood

o hazard data available

Tow

™ negligble

T sromet b recared g o the s Unrs Morzon 2020 resecrch et
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Figurel3: Characterise HazargiMaps

G a | LJ& #Figuiiell3pallodvs 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
20KSNJ YI LI @A Sga b0 OFighrely) alibvis hg user © Siscovér and yoaciete éxaraples of
various hazard events and include them in the report.

My Climote Service Tools

€ 9 C [Q hup//toclsmychimoteserviceey

Stert > My CLARITY > Cimate Change Assessment > DC1-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,
Table tab). Based on your selected

study

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

publications,
hazard, a list of studies is provided, as wel as their

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

K2 Heat wave in Paris (2012)

(uration, casulties, measures, costs)
Hazard: Heat Wave
Elements ot Risk: Population

K Include maps

K Hot Summer in Spain (2017)

lpdoption measures options.
Hozard: Heat Wave, Heat Island
Elements ot Risk: Population, Live Stock

bf green area:

2] Oslo Heat Wave (2003)

Hazard: Heat Wave, Hot Days

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

[ Include maps

Add the Tallowing Twin Projects to My Report

Bummary: Set of news on heat wave event in Paris

Adaption measures: green roof’s, air conditioning

Bummary: News on heat wave in summer 2017 in Spain. Set of
beientific publications dealing with effects and

Wdaption measures: green roofs, air conditioning, extension

Summary: 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.

w.« details

This prect has recerved furcing trom the Eucspacn Unsen's Haridon 2020 resecrch and
movsnon progranee under gront sgreement Mo 730385

Legal information | About CLARITY | Contaet

Figurel4: Characterise HazargiTwins
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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”

| PuvisiFiood | Flood [ Phurial Fiaed.
Butdngs

A fconcrele) | Medium - High Madum -» High| High -» Medun um <> High | Macm -> High)

Background on Hazards

After evaluating the exposure 1o chmale hazards, the next step is 1o assess the vunercbility to baselne/ cbserved climate and

the axpected future chmote.

Thee robnin b | asbmsiiag vabrardhibty 15 hasaliva shbarved it s considesed b0 be. e - High | Hedun -» tigh | gh -» Hegum um > High| Hedum -» Hgh
elmate veriable or hazard, mmlmmmlhwupcl.hmm-dnmmmu wil be integmied into a IS in order

assess the vulnerability with ® atrisk,

Madium - Hgh
Data igh| Medum - High
The folloing data are selected for the Hazards: S (oge 503 | Low > Hgn

A foge: B<1) |Hadium -»
B (age: 19¢50) | Hea

Madam -> High
> High| Megum -> tgh

€ (ogu: »80) | Madium > High| _Low -» High

- 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.

on oo e 1 v o T35
Lesal information | About CLARITY | Cantact

Figurel5: Characterise HazargiSummary

Following thep‘BQ ASe 2F UGUKS GKFIT I NR& Figuieksh Bl 881 RF Ol S OF gzl 4
STFTFSOGa¢g Grod | SNBZ || NBadZ & 27F aAYLJeffectively DnigBeOt A Y I
resolution hazard map (sd®3.26Science support teJ2 NR2éNJ RS G A f A0 & ¢ K AGL, bati SLI R
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

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

Hazard-Local Effect

The olbedo and surface temperature associated with vorious land covers differ ditfer according to the type of surface The use of
materials with high solar reflectance and thermal emissivity, o5 well o5 the increase of vegetation in urban areas, allow o increase albedo
and reduce heat stress. Extensive use of light colors in paving public spaces, which can cause glare and visual discomfort, needs to be.
balanced in accordance to shading conditions of the site.

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

Heat Wave
- Buildings.
- Buiding Density

- FUA (Urban Atios)
- Bulding Hieghts (Urban Atias and elaboration with populaiton doto
- Building Quality
- Cooling loods (S/V shape foctor) - Clarity generated
- Cooling loads (bulding envelope quaity) - Clority generated
- Open Spaces
- Surface Temperoture
- Emissivity by lond use (Urban Atios)

- Hiishode
- Groan fraction (Tree Cover Density High Resolution Layers)
- Aspect (EU-DEM)

|EEA39 countries, Class 1 0.25 ha
Italy
| Clarity (myclimateservices eu)
Napoli 100,5 MB (vector data)
|shp

Last update 2017

!

An example of the content
The map shows the distribution of albedo for
one of Naple's districts.
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Figurel6: HazardLocal 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 bulldings relevant to this study.

- Continuous residential, which are typical for urban areas and the post-1980 period

- 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)

- Building Density

“otion rapamie Undar pan agresment N 730380
Leqolinformation | About CLARITY | Contaet

1200 2020 ressorch and

Figurel7: HazardLocal Effect Data 2

Figurel8 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 Earl ~ RCP2.6:
Hazard Ex Element Parameter | Include in Sum: y S
Liidolid 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.
Heat Wave Buildings| Building Quality|  High High High High High by 2100 due to a significant "“:“""“ in

gas 3
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 which stabilize the

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

Pluvial Flood Open Spaces Surface Quality| Medium | Medium Medium High High

as Usual — RCP85:
Heat Wave Hazard - local effects Greenhouse gas emissions increase over time
owing to no intervention which lead to high
Current Scenario Early Response Scenario Effective Measures Scenario 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

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

Lesalinfermaton | Aboul GRABLTY. | Gantaat

Figurel8: HazardLocal Effect Table

During the discussionsn ViennaWP1/WP4 meeting in January 20ithecame clear that this approach has
to be changeddHazardLocal Effectis not a complete hazard information downscaled to 250x25but
relINSaSyda aLlSOATA Qe.godansezN® ddys >l 3D°QRax SamPefalu@®E § .61 OS¢
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Hazard-Local Effect

4 Center Map I show Legend

SCENARIO OPTIONS o Basemaps

Selecting "My Scenario" = RS B eanteoe Local effact maps
will allow you to edit the [N
cells directly in the map T = S Heat Wave - local effect
Effective Measures Scenario | (Change the values) and % 7 %7y (& Current Scenario
Business as Usual Scenario | Investigate alternative ? 4 (O Early Response Scenario
My Scenario scenarios. [P T () Effective Measures Scenario
() Business as Usual Scenario
5 Buildings

() Buiding Density

(5 Building Quality
Inhabitants / hectare i, BS Open Spaces
(People Density per ha) J

Selection:

[ Surface Temperature
O Hilshade
S Pluvial Flood - local effect
() Early Response Scenario
() Ettective Measures Scenario
not applicable (0.0) () Business as Usual Scenario
o 5 5 Open Spaces
iariaRy 7 highly sparse (0.1- 5.0) 0 g el
sparse (51~ 50.0)

Inhabitants / heatare

Poriod

quite dense (50.1- 100.0)

Include in Report
Include all in Report

the e (200 2020 researh and
Inovation programme under grant ogroement No 730355

Lagal information | About CLARITY. | Gontaet

Figurel9: HazardLocal Effect Maps

Hazard local effect mapEigurel9) 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 includedn the report.

[ My Climate Service Tools

€ D C |Q hupi/todlsmycimateservice sy

s

> My CLARITY > Glimate Change Assessment > DG1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibllity Climate Change Baseline As:

sment for Naples

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.

- Data of hazards and (scenarios) that are selected for the study Ban HoatWor Pl Food | Fleod Homyers_| bundlless | thod
Tableview of the hazards and exposure elements (scenarios) relevant for the study ol Buidnga

* Maps for distribi f hazards and - (scenarios) relevant for the selested area A{oorais) | Methm +=High | Medirs 2= igh |Hgh 7= Medem - — .
Twin expart studies and publiaations L ) g 91 |Hg! Aconerate) | odium =» High | Maim - Hga [Hgn -» Madiur

Bbricks) | adium +x High | Medium == Hgh [Hgh «x Madium B (bricks) igh | radim «x Hign [Hgh -x Mo

The overview wil ba integrated together with Hazard, Exposure, Vulnerability and Risk & Impact summaries in the final report on *Climate. "
Changa Basaline Assessmant for Noples®. L) Papulation
Aloge O<tB) | Medium - High | Medium - Hgh | Medium -2 Low Aloge: 0c18) |Mediu -» High | Medium > Hgn | Medur -» Lew

B (oge 1<50) | Medium -» High | Mediun <> High |Hgh -» Medium B (age: 19<50) |Medium - High | Meduum = High |Hoh - Medium

Background on Hazards
C(oger50) |Vosum -»High | Low-=Hgh |Low -» Medum C (oo 250) gt| Low > Figh |Low -> Medum

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

The process includes assessing vulnerability to baseline/ chserved climate where a project is considered (o be affected by o
particular climote variable o hazard, in relation to the project's location and exposure data, will be integrated into o GIS in order to
assess the vuinerability with respect to the distribution of the exposed elements at 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 information | About GLARITY | Gentact

Figure20: HazardLocal Effect Summary
GeogAye Glo oAft 0S RA&AIOESREZ SAGKSNI KSNB 2N Ay @K
G { dzY Y I NEigure2d)lprovidés 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 categeries (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 at 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 GLARITY | Contaet

Figure21: Evaluate Exposurelntroduction

Once the hazard characterization in the project area has been assessed, the nextesmmisdte exposure

to climate hazards of the elements at risk considered (e.g. population, buildings, infrastructuresit ¢e)

project location(s). The exposure is the quantitative distribution, in space and time, of elements exposed
(people, buildngs, 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, structureal-typological characteristider buildings, etc.), able to influence the damageability of the
elements exposed against hazards.

I My Climate Service Tools I

€ D C [Q hup//toolsmyclimateserviceeu

Start > My CLARITY > Climote Change Assessment > DC1-CCBA-PRF
DC1-CCBA-PRF - Pre-feasibility 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 3 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

v Infrastructure
A Roads
A Railways

| clarity-h2020.eu Copyright © CLARITY Project Consortium Page20of 84 |
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Figure22: Evaluate Exposur®ata 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 A 0-14
ge group AR example of the content: The map shows the
v Age group 15-66 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

Figure23: Evaluate Exposur®ata 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 davaiopmant scanarios
Med-Hi Density Discontinuous Early Response Scenario
P - Effective Measures Scenario

Non Residential

b Urbanesation e Pl U bzt

Include in Report

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

Age group 15-66 600

Age group =65 70

Include all in Report

research and

2020
navation progromme under grant ogresment No 700355

Leqal information | Abeut CLARITY | Centact

Figure24: Evaluate ExposureTable

Figure24 illustrates how a summary view could look like for the elements at risk. This view should also be
seen asn alternative to the hazard table views that are showRigurel2 andFigurel8. Figure25illustrates

the map view at the exposed elements at risk. It works in the same way as the pregioosly map views

for the hazard and local effectausers camexplore 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"
will allow you to edit the
cells directly in the mop

Exposure Maps A~

[Ea Fespeno seenor |7

Effective Measures Scenario | (change the values) and S Population

Business as Usual Scenario | INvestigate alternative (7 Population Density

My Scenario scenarios. Ootiton / hactire)
B Buildings

(O Built-Up Density
8 Transportation Network

Inhabitants / hectare
(People Density per ha)

Uncertainty

My Datasources v

Inhabitants / hectare

not applicable (0.0)

highly sparse (0.1-5.0)

sparse (51-50.0)
quite dense (50.1- 100.0)

Period

Include in Report
mlud.. all in Report

B i b mwmu
progromme under gront ogreemant No 730355

m\mmlm

Figure25: Evaluate ExposureMaps

Figure 26 illustrates how isting studies (project reports, publications, news, mapan be related to
elements at risk. Useran either select studies directly on the map, or in the Tisteycan include these in

the screeningeport for the reference and illstration 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

elemet
P

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. More information is available via the View button for each study.

Ag- Group 16-65 [+

Continuous Residental
Mad-Hi Density Disconitnuous
Age Group 0-14

Age Group =65

ment,

dd the following Twin Projscts to My Report:
7 Heat wave in Paris (2012)
Bummary: Set of news on heat wave event in Paris
(duration, casulties, measures, costs)
Hazard: Heat Wave
Elements at Risk: Population

dapti green roofs, air

Bummary: News on heat wave in summer 2017 in Spain. Set of
sientific publications dealing with effects and
pdoption measures options.

Hazard: Heat Wave, Heat Island

Flaments at Rk Population, Live Stock

grean roofs, air

axtanaion

View details

bf grean areas

|-] Oslo Heat Wave (2003)

Bummary: Scientific publication on effects of heat wave with daily
temperatures above 25 degrees C, which

asted for 23 days in Oslo and the surrounding area.

Hazard: Haat Wave, Hot Days

Elements at Risk: Population, Live Stock
daption measures: none

[[] Include maps

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

Legalinformation | About CLARITY | Contact

Figure26: Evaluate Exposurdwins
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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

Buld
This report provides a consolidated view of selections and evaluations done in the previous steps related to Exposure: o
B S T A (srote] | ociur = High| i -= Hgh High- ecium
Data of exposure factors/sources that are selected for the study B (wreks) | Modum = bigh| Hedhm - bigh Hghes Viedum
Tableview of the exposure eatimates for selested hazards and elements
Maps for distribution of exposure estimates according to elements of interest (2.9, buildings) Popuaton
Expert studi A (@ O<1E) | Mediur <> High| Mediut ->High Hedui -> Low
The overview can be integrated tagether with Hazard, Vulnerability and Risk & Impact reporta in the final report an “Climate Change Baseline Assessment for Naples'. B (0go: <50 Meciur > Hgh| ot -2 Hgh High-> iedur
C (090 560) |Modum = Hgh| Low-> Hoh _Low-s Hedim
Heat Wove Pluviol Flood Floed
Background on Vulnerability Assessment ‘Butdngs
After evaluating the expasure to climate hazards, the next step is to assess the exposure 1o climate hazards of the elements at risk considered (e.g. population, A (sonrote] | ociur = High| i -= Hgh High = ecium
Sukdnon, infras{ruotures, suernoms, envrenmant, eto.) elstant et the projeat loaations) B (weks) | Medum = bogh| Hedhm == igh Highe> Ve
Popuation
Data A (39w O<18) | Fcur = gh| ecur > Hgh Tedun ->Low
The fellowing data are selected for the Vulnerability assessment: B (age 19<50) | Medium <> Hgh| Medi -> High High -> “edium

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

Basic Clarity dataset on city 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

Figure27: Evaluate Exposuré&ummary

Figure 27: Evaluate ExposureSummaryand Figure28: Analyse Vulnerabilitylntroduction present the

GSELR &dzNBé¢ aSOiGAz2y 2F GKS é“NJésy)\yzl NBELI2NI I yR
rSalSOotABSted ¢KSe 2N S tfe Ay GKS alyYy$S gl @

My Climate Sarvice Tools

[T
O

€ > 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 hazards, 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, ...

Thie sroject has recaived funding from the European Unionis Horizan 2020 resscrch and
eosion prgramer el gt ayremmeri o 705088

Lesalinfermation | Abeul GLARITY | Contact

Figure28: Analyse Vulnerabiliintroduction
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Figure29: Analyse VulnerabilinData

This step of the workflow informthe CSlSisers about the VulnerabiitSad 2F GKS RAFTFSNBYy
Of I a dEEfedmensalRisko eachof the relevanthazarg. Theinformationa K2 gy Ay ( Ks$igha ¢ | o €
level (3 different levels of vulnerdity) and easy to understand. The bar chart shown on the +tigimd 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.

Figure30: Analyse VulnerabilityTable
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