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1 EXECUTIVE SUMMARY

! This document serves as a preliminary version of the final release for D4.3.

The present document corresponds to deliverable D4.3 — CENTAUR Demonstration Report and Validation Result
v1 (cold case) of the CENTAUR project. It falls under Work Package WP4 — Climate change crisis and natural disaster
demonstrators.

The plan for the cold case demonstrator execution, together with the other cold case demonstrator activities such
as the validation end-user feedback collection, were defined in D4.1 - CENTAUR Demonstration Plan v1 (cold case)
[RD10]. Activities related to the execution of cold case demonstrators are reported in Chapter 3. Chapter 4
showcases validation efforts and results. Finally, Chapter 5 provides insights into end-user and service provider
feedback.

Herein, the document describes:

e Cold case demonstrator execution.

e  Cold case demonstrator validation.

e Cold case demonstrator evaluation, based on end-user and service provider feedback.
e lessons learnt and recommendations.

The information provided in this document will be the basis for of CENTAUR services and products, which will be
further demonstrated during the hot case phase in a more operational mode on future crises occurring during the
project’s lifetime.

The goal of this document is to:

1) Describe the execution of cold case demonstrators that spans months 16 to 21 of the project, including
the issues encountered, actions taken and mitigation measures.

2) Evaluate the effectiveness of CENTAUR services through the validation of demonstration results and the
analysis of user satisfaction and service provider feedback.

3) Provide recommendations for short, medium and long terms.

2 INTRODUCTION

2.1 SCOPE OF THE DOCUMENT

This document is produced under WP4 — Climate Change Crisis and Natural Disaster Demonstrators. This work
package aims at testing the CENTAUR system on real-life scenarios. Its goal is to initiate demonstrate the strengths
of indicators, indexes and other services developed as part of the CENTAUR project. To assess their potential, the
demonstrations are set to occur following a dual-phase scheme (Figure 1).

The first phase spanned months 16 to 21 of the project. During this period, CENTAUR components were deployed
on cold cases, describing well-known past or ongoing Copernicus CEMS and SESA crisis events. Each Copernicus
service has its own track within the project:

e Urban Floods (UF) for Copernicus CEMS [RDO1].
e Water & Food Security (WFS) for Copernicus SESA [RD02].
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The second phase will span months 22 to 33 of the project. During this period, the system will be tested in real-
time on hot cases. They correspond to extreme events that are likely to unfold during the lifetime of the project.
A description of the hot case demonstration phase is available in D4.2 [RD11].

The present document describes the activities of T4.3 and T4.4, in which the demonstrators have been executed,
validated and finally assessed by the users and service providers involved in the project, and where
recommendations for improvement for the short, medium and long terms are provided. More specifically, this
deliverable targets the cold phase, that spanned months 16 to 21 of the project.

Figure 1: Structure of WP4 and its relationship to other work packages.

Cold phase Hot phase

WP2

=

~

P

To cover the above objectives, the document has been structured into the following chapters:

e  Chapter 1: Executive summary.

e  Chapter 2: Introduction, including scope of the document, definitions, abbreviations, acronyms, and
reference documents.

e Chapter 3: Cold case demonstrator execution.

e Chapter 4: Cold case demonstrator validation.

e Chapter 5: Cold case demonstrator evaluation based on user and service provider feedback.

e Chapter 6: Lessons learnt and recommendations.

e Chapter 7: Conclusions.

WP4 draws from other past or ongoing work packages. Indeed, D4.3 is the continuation of D1.2 - Report on
CENTAUR Use cases and Indexes definition [RDO3], which provides a comprehensive description of the selected
use cases, as well as of D4.1 — CENTAUR Demonstration Plan v1 (cold case) [RD10], which describes the cold case
demonstration scenarios, and performance and validation criteria. The findings outlined in this document will
provide actionable hindsight, resulting in iterative improvements of the methodologies developed within the
project, WP2 — Thematic Product Engineering in particular. This is likely to have consequences on input and output
data, described in D2.1 — Catalogue of CENTAUR data and related specifications [RD04]. The output data in
question will be part of the crisis packages delivered to end-users during hot case demonstrators. Several
deliverables, some already available, describe their design and corresponding workflows, including D2.2 — Urban
Flood and Water & Food Security design [RDO5] and D2.3 — Urban Flood and Water & Food Security service pipelines
vl (baseline set up) [RDO6]. Finally, components of the cold case demonstrators were also integrated into the
CENTAUR platform, developed as part of WP3 — Service deployment.
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2.2 DEFINITION, ABBREVIATIONS AND ACRONYMS

Acronym Description

AEMET Spanish Meteorological Agency

AOI Area Of Interest

ARPA Regional Agency for the Protection of the
Environment

CCR French Public Reinsurance Company

CEMS Copernicus Emergency Mapping Service

CENTAUR Copernicus ENhanced Tools for Anticipative response
to climate change in the emergency and secURity
domain

CHE Ebro Hydrographic Confederation

CNIG Spanish National Geographic Information Centre

CNR IRPI Research Institute for Geo-Hydrological Protection

D Deliverable

DSM Digital Surface Model

DTM Digital Terrain Model

DWD German Weather Service

EM Event-driven Monitoring

EO Earth Observation

EPRI Preliminary Flood Risk Assessment

EU European Union

EVA Extreme Value Analysis

EW Early Warning

GPS Global Positioning System

GT Ground Truth

HR High Resolution

ID Indicator

IDP Internally Displaced Persons

INE Spanish National Statistics Institute

InSAR Interferometric SAR
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Acronym Description

IX Index in the context of Urban Floods
High-level service in the context of Water & Food
Security

KPI Key Performance Indicator

LiDAR Light Detection And Ranging

LULC Land Use and Land Cover

MASE Italian Ministry of the Environment and Energy
Security

PNOA Spanish National Aerial Orthophotography Plan

PSA Product and Service Assessment

RD Reference Document

RM Rapid Mapping

RMSE Root Mean Square Error

SAR Synthetic Aperture Radar

SatCen European Union Satellite Centre

SESA Copernicus Service on Support to EU External and
Security Actions

SIGEA Italian Society of Environmental Geology

SNCZI Spanish National Flood Zone Mapping System

T Task

TRI Territory at significant Risk of Flooding

UF Urban Floods

UNSOS United Nations Support Office in Somalia

uTC Coordinated Universal Time

VHR Very High Resolution

WFS Water & Food Security

WP Work Package
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2.3 APPLICABLE AND REFERENCE DOCUMENTS

Table 1: Applicable and reference documents.

ID Document name

[RDO1] Copernicus Emergency Management Service — Rapid Mapping and Risk & Recovery:
https://emergency.copernicus.eu/
Copernicus Service on Support to EU External and Security Actions:

[RDO2] ) .
https://sesa.security.copernicus.eu/

[RDO3] | D1.2 - Report on CENTAUR Use cases and Indexes definition

[RD0O4] | D2.1—Catalogue of CENTAUR data and related specifications

[RDO5] | D2.2 —Urban flood and Water & Food Security Design

[RDO6] | D2.3 —Urban Flood and Water & Food Security service pipelines v1 (baseline set up)

[RDO7] | D1.1—Report on Urban Flood and Water & Food security indicators

[RDO8] | D6.1 — Communication Strategy and Action Plan

[RDO9] | CENTAUR Project Proposal

[RD10] | D4.1 — CENTAUR demonstration plan v1 (cold case)

[RD11] | D4.2 — CENTAUR demonstration plan v2 (hot case)

[RD12] D3.2 — Platform Design Document (all the theoretical background related to service design and
implementation) v2

(RD13] D4.4 — CENTAUR demonstration operational report and validation result v1 - hot cases
(intermediate)

[RD14] | D4.5—CENTAUR demonstration operational report and validation result v2 - hot cases (final)
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3 COLD CASE DEMONSTRATOR EXECUTION

! This chapter will be completed for the final release of the deliverable.

This section details the activities undertaken in Task T4.3 - Demonstrator Execution from April 2024 (Month 16) to
May 2024 (Month 18), and outlines the anticipated work through to the conclusion of the cold case demonstrator
phase in August 2024 (Month 21). As such, version 1 of this document, released in May 2024, offers an initial
update on the execution tasks of the cold case demonstration. A finalised version of this deliverable will be made
available later in 2024.

As described in deliverable D4.1 [RD10], the cold case demonstrator cycle is structured into three phases: 1)
preparation and planning, 2) execution, and 3) assessment. This chapter focuses on the second phase, where the
delivery of the CENTAUR indicators, indexes, and other high-level services is executed through key steps:

- Uploading final products to the CENTAUR platform for visualization.
- Ensuring the successful upload and the accuracy of the information displayed to platform users.
- Notifying the end-users about the availability of new products.

The cold case demonstrator encompasses seven scenarios: two for Water & Food Security (WFS) in Somalia and
Mali, four for Urban Floods (UF) in Spain, France, Germany, and ltaly, and one crosscutting scenario in
Mozambique that serves both UF and WFS tracks. Each scenario features a specific set of indicators and indexes
that will be validated during the execution phase.

Indicators and indexes are the core services provided by the CENTAUR project, defined and listed in D1.1 [RDO7].
This deliverable introduces a new terminology, "products," to describe the distinct outputs of individual indicators
or indexes when each provides multiple specific outcomes. This clarification aims to streamline communication
and ensure precise delivery and assessment of each product.

3.1 PREPARATION TOWARDS DEMO EXECUTION

D4.1 [RD10] outlines the design and planning of the three demonstrator phases for the CENTAUR project. This
deliverable includes a detailed table for each cold case scenario, which delineates the specific tasks to be
conducted during each of the three phases, complete with estimated timelines, task descriptions, and the roles
and responsibilities associated with each task.

The actual execution phase of the demonstrator began with a thorough review of the status of preparation tasks
listed in the scenario tables. This review was crucial to ascertain whether the preparation phase was adequately
completed and if the project was ready to transition into the second phase. These preparatory tasks are primarily
concerned with the generation and readiness of indicators and indexes, tasks that fall under WP2 and WP3. The
successful completion of these tasks is essential to activate the main activities in T4.3.

Through these preliminary checks, additional verification points and discrepancies were identified. Appropriate
mitigation solutions were promptly implemented to address these issues, thereby ensuring the robustness of the
preparation phase before moving forward into the execution phase. This proactive approach helps in maintaining
the integrity and effectiveness of the project's workflow, paving the way for a smooth transition into subsequent
phases.

Table 2 includes the preliminary activities carried out during the initial verification, description of the checks and
inconsistencies found and the applied mitigation solutions.
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Table 2: Preliminary checks, description and mitigation solutions.

Activities
[WP involved]

‘ Description

Mitigation solution

Metadata format

[WP2, WP3]

Metadata and information about the products were
provided through metadata files (.json) and README files
(.txt), each serving distinct purposes. However,
inconsistencies  were  discovered  between  files
corresponding to the same products.

A metadata file template for all products is under
development, ensuring consistency and compliance
with established data standards. It adheres to the
INSPIRE data standard and will be generated for each
individual product.

Consolidate the
relevant metadata
of each product

[WP2, WP3]

A verification of the metadata files and the information they
contain was conducted. For each product, technical
specification information fields are designated to be
displayed through the platform. These fields are the focal
points for verification during the delivery check of the
demonstrator execution.

An agreement on the metadata items to be shown in
the platform has been reached. These fields will be
extracted from the metadata files introduced in the
previous row.

Identify the
products in each
indicator

[WP2]

Several CENTAUR indicators provide more than one product
within the main indicator. For example, UF-ID-5 "Urban
flooding map based on geomorphological and InSAR
approach for an enhanced damage" provides up to 8
different products including water depth, water extent,
residential buildings damage assessment, non-residential
buildings damage assessment, roads damage assessment
and facilities (area, line, point) damage assessment.

Information about these individual products were not
clearly outlined in the auxiliary metadata and README files.
This was not included in any previous deliverables of WP2 or
WP4 (D4.1 [RD10] cold case plan) either.

When some indicators or indexes have more than
one product, this should be clearly explained in the
metadata files and deliverables.

As part of WP2, it was decided that there would be
one metadata file per product. In case an indicator
or index has more than one product, their metadata
files should indicate to which indicator or index they
are associated.

Information about the individual products of the
indicators will be included in a future deliverable to
be decided.

Organisation of
the temporal
repository

[WP2, WP3]

A temporal repository was set up in an early stage of the
project for the internal collection and sharing of data from
the several data producers of the project.

This repository, as it was being used for testing purposes,
contains intermediate products and was unstructured.

A "final" folder has been created. It will contain
products that are to be uploaded to the S3 bucket on
the production CENTAUR platform, a critical
component of the demonstrator execution process.
The action of uploading the final datasets into the
"delivery" folder is considered a preparatory step
that precedes the actual execution of the
demonstrator. This systematic organization ensures
that only the final, approved versions of datasets are
moved forward for platform integration,
streamlining the transition into the execution phase.

Data delivery to

The method of providing data during the cold case phase of
the CENTAUR project emerged during the preparation
phase. Several factors, including the status of the platform

The outcomes from the cold case phase will be made
accessible to end-users via the S3 bucket, which
serves as the repository for the CENTAUR platform.
Users will be granted read-only access to the folders

users and users’ access permissions, were considered to ; ) §
determine the most suitable approach for data provision. | corresponding to their areas of interest.

WP2, WP3, WP4 is deliberati i - :

[WP2, WP3, 1 | This d'ellberatlor'm'e'nsures that the data del'l\'/erY allgn§ WIth Instructions to access the cold case data will be
technical capAa.blllt'les a.ndAuser neegs, facilitating efficient provided to the end-users in the notification sent to
access and utilization within the project framework. users as part of the demonstrator execution.
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Act

[WP involved]

Description

Mitigation solution

Pre-production
platform and
production
platform

[WP3]

During the preliminary checks of the demonstrator
execution, an issue was identified regarding discrepancies
between the development and production platforms. To
address this, a pre-production environment was set up with
conditions mirroring those of the production environment
but hosted on a different cloud provider. This setup was
intended to demonstrate that the design is adaptable and
agnostic to the deployment environment.

In this controlled pre-production setting, a temporary
repository was utilized to house the products, allowing for
initial testing and validation. This process involved verifying
each product on the pre-production platform to determine
and refine the most suitable presentation style for each.

The insights and configurations developed within the pre-
production environment are intended to be meticulously
documented and transferred to the production platform.
This ensures that the transition maintains the integrity and
functionality of the products, facilitating a seamless
migration to the operational environment.

During the preliminary checks, and with the benefit

of clarifications provided, several key decisions were
affirmed:

Demonstrator execution: The execution of the
demonstrator should take place on the production
platform. This ensures that the final demonstration
is conducted in the actual operational environment.

Testing procedures: The testing of data uploads, the
styling of geospatial products, and the display of
product information will be conducted on the pre-
production platform. This involves a collaborative
effort between the WP3 team and data producers
from WP2. This step ensures that all elements
function as intended in the production environment.

Seamless transition: The tests carried out on the pre-
production platform for each indicator, index, and
product are designed to ease transition to the
production platform. By vetting each component in
a controlled setting, issues can be addressed early,
simplifying the subsequent upload process.

Reference for execution: The configurations for
uploads, styles, and information displays that have
been tested in the pre-production platform will serve
as the reference during the demonstrator execution.
This ensures consistency and accuracy in the
presentation of the final products. For more
information.

Collaboration and information gathering: The T4.3
team is actively engaging with the WP3 team to
gather all necessary information for the successful
execution of the demonstrator. This collaborative
approach ensures that all aspects of the
demonstration are well coordinated and that any
required adjustments are communicated effectively.

These structured steps underscore the project’s
commitment to thorough preparation and testing,
ensuring that the transition from a pre-production to
a production environment is as smooth and efficient
as possible.

CENTAUR
workflow sync
spreadsheet

[WP2, WP3, WP4]

The activities within WP2, 3 and 4 are interdependent and
are being executed concurrently. To ensure the successful
progression of these interconnected tasks, continuous and
effective coordination among the involved teams is crucial.

During the preliminary checks, as previously outlined,
additional preparatory steps for WP2 and WP3 were
identified or defined as essential precursors to the core
activities of the demonstrator execution. This development
has highlighted the need for tracking all tasks across work
packages. Implementing an organized approach not only
facilitates monitoring of task progress but also enhances
communication across the different work packages.

A spreadsheet has been created to track the status
of each step across all products and scenarios within
the entire workflow, ranging from data production to
user notification.

Table 3 provides a snapshot of this spreadsheet. This
tool ensures that all team members are consistently
updated on the progress and timelines, enhancing
coordination and efficiency throughout the project.
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Table 3 shows an example of the CENTAUR workflow sync spreadsheet for the Spain cold case scenario. The table
shows the status of the workflow, the activities that have been performed at the time of the delivery of the present
document (D4.3 v1). It includes all indicators and indexes that are part of the Spanish cold case scenario, including

the individual products of indicators and indexes when applicable.
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Table 3: Example of the status of CENTAUR workflow sync spreadsheet for the Spanish cold case scenario.

Individual products name

Available
on ftp Testing
check DT (Final Platform
products status
folder)

Production (Quliy

status compliance
status P

S3 Prod o Demo
Validation . User
Bucket  Platform Status Execution notification
Upload Status Status

esp_uf_0001_prec10y_24hours.tif y y y
esp_uf_0001_prec20y_24hours.tif y y y
esp_uf_0001_prec50y_24hours.tif y y y
UF-ID-1 | esp_uf_0001_precip_YYYYMMDD_24hours.tif y y y
esp_uf_0001_prpl0y_YYYYMMDD_24hours.tif y y y
esp_uf_0001_prp20y_YYYYMMDD_24hours.tif y y y
esp_uf_0001_prp50y_YYYYMMDD_24hours.tif y y y
esp_uf_0002_prpl0y_YYYYMMDD_24hours_baseYYYYMMDD.tif y
UF-ID-2 | esp_uf_0002_prp20y_YYYYMMDD_24hours_baseYYYYMMDD.tif y
esp_uf_0002_prp50y_YYYYMMDD_24hours_baseYYYYMMDD.tif y
esp_uf_0003_depth_rp10y.tif y y y y
esp_uf_0003_depth_rp10y_cog.tif y y y y
esp_uf_0003_extent_rp10y.shp y y y y
UF-ID-3 | esp_uf 0003_depth_rp20y.tif y y y y
esp_uf_0003_depth_rp20y_cog.tif y y y y
esp_uf_0003_extent_rp20y.shp y y y y
esp_uf_0003_depth_rp50y.tif y y y y
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Available

. Production Quality Metadata on. ftp Testing >3 e Validation Dem.o User
Individual products name [P check compliance (Final Platform  Bucket  Platform Status Execution notification
status P products status Upload Status Status
folder)

esp_uf_0003_depth_rp50y_cog.tif y y y y
esp_uf_0003_extent_rp50y.shp y y Yy y
esp_uf_0004_event_20180413.json y y y y y

UF-ID-4
esp_uf_0004_event_20180413_score.tif y y y y y
esp_uf_0005_depth_20180416.tif y y y y
esp_uf_0005_depth_20180416_cog.tif y y y Yy
esp_uf_0005_extent_20180416.shp y y y y y

UF-ID-5
esp_uf_0005_dmgres_20180416.shp y y y y y
esp_uf_0005_dmgnores_20180416.shp y y y y y
esp_uf_0005_dmgroad_20180416.shp y y y y y

UF-1D-6 esp_uf_0006_20180415_20180416.kml y % y

UF-ID-7 | esp_uf 0007.xlsx y y y y y
esp_uf_0009_incomes_20180101_20180101_10m_wags.tif y y y y y

UF-1D-9
esp_uf_0009_livspace_20240101_20240101_10m_wgs.tif y y y y y

UF-ID-10 | esp_uf_0010_services_20230101_20230101_10m_wgs.tif y y y y y

UF-ID-13 | esp_uf_0013_evacchal_20230101_20230101_10m_wgs.tif y y y y y

UF-ID-14 | esp_uf_0014_20180415-20180416.pdf y y y
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3.2 EXECUTION TIMELINE

D4.1 [RD10] provides the proposed timeline for the execution of cold case demonstrators. Table 4 includes this
initial timeline. The cold case demonstrator execution started as planned in early April 2024 with the preliminary
checks mentioned in section 3.1. However, the cold case demonstrator execution was delayed due to
dependencies with WP2 and WP3, as mandatory requirements were not fulfilled at the initial planned date.

Table 4: Cold case demonstrator timeline proposed in D4.1.

Estimated timeline Cold case demonstrators

Mid-April 2024 (M17) - End of June (M19) UF Spain

Early-May 2024 (M18) - End of June (M19) UF France

Mid-May 2024 (M18) - End of June (M19) UF Germany

Early-June 2024 (M19) - End of July (M20) UF Italy + WFS Somalia

Mid-July 2024 (M19) - End of August (M21) Cross-cutting Mozambique + WFS Mali

The timeline for integrating the final products into the CENTAUR platform will be updated once the platform is
operational, anticipated by early June 2024. This updated timeline will allow for a progressive integration of the
final products. The finalized timeline will be included in Deliverable D4.3 - CENTAUR Demonstration Report and
Validation Result v2 (cold case).

Any delays in data production (WP2) or platform development (WP3) could potentially influence
the scheduled plan for the demonstration execution activities related to the cold cases. These
dependencies underscore the importance of synchronized progress across work packages to
ensure timely completion and integration of all project components.

3.3 DEMONSTRATION EXECUTION

3.3.1 Introduction to execution activities
! This subsection will be completed for the final release of the deliverable.

As introduced in Chapter 3, core activities of the demonstration execution encompass three steps, including
product upload, verification of said upload, and notification to end-users and service providers.

3.3.1.1 Product upload to the CENTAUR production platform for visualization

Data producers are responsible for the upload of their products to the CENTAUR AWS S3 bucket. This responsibility
extends to coordinating with WP3 for integration into the production CENTAUR platform. An initial review is
performed on the pre-production platform to check style and displayed information.

The progress of this step is monitored through the CENTAUR workflow spreadsheet. As illustrated in Table 3,
several preliminary steps required for the demonstrator execution have been completed by the time this
document (D4.3 v1) was delivered. However, it is important to note that no final indicators or indexes have yet
been uploaded to the production CENTAUR platform. This stage of the process ensures a systematic and
coordinated approach to the task, facilitating effective tracking and management of the integration process.
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3.3.1.2 Verification of product upload to the CENTAUR production platform by T4.3 leader

Once the integration of indicators and indexes begins on the production CENTAUR platform, the T4.3 team will
initiate an independent verification process to ensure the correct upload of the corresponding products. This
verification step involves two critical assessments:

- Upload verification: the team will first confirm that the products have been successfully uploaded and are
accessible on the production CENTAUR platform.

- Visualisation and information Accuracy: following the upload verification, the team will check that the
products are correctly visualized on the platform and that they are accompanied by the auxiliary
information as previously agreed upon.

To facilitate this verification process, a specific table has been created to list the delivery check items for each
individual product across all defined scenarios. This structured approach ensures a systematic review of each
product’s integration, helping to maintain the integrity and usability of the platform's offerings.

Table 5 shows the template with all the checks items that will be used for this step. One table will be provided for
each product. The table contains three main set of verifications:

e  Filenames for each product will be checked to confirm that they follow the same file naming convention
established in D3.2 - Platform design document —v2 [RD12]

e The demo execution team will have the style file in .sld format or information about the styles provided
by the data producers and/or the platform developer as reference for the demonstration execution. The
style of each product displayed on the platform has been agreed by data producers and platform
developers during the testing phase. This is applicable only for geospatial products.

e Metadata to be shown will accompany each product. This data has been already defined during the
testing phase of products on the platform. The demo execution team will have the metadata file for each
product to extract the relevant information, to be compared with the information displayed on the
CENTAUR platform.

Each table will be filled to report if the check item passes the test, with potential comments if needed.

Table 5: Template of the delivery check tables for the execution of demonstrators.

Demo execution check delivery items YES/NO Comments
File naming convention:
[region]_[domain]_[indicator]_[subcategory]_[startdate]_[enddate]_[suffix] [Yes/No] [To be completed]

Example: fra_uf_0001_event_20200101_20200101_yearly

Reference style:

The style of the individual product will be verified using as a reference the
.sld file or other style information provided by producers.

Rangs MEX codar
Pree patan [=m)
. - it
~ LI L=l
I: i85 prepren [Yes/No] [To be completed]
BEEAREE

RaFED

~Style example ==

3008

w — oD
=1 oFES
(2] WERRER

[—
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Demo execution check delivery items YES/NO Comments

Metadata information:
. Product name
. Product description
. Indicator purpose
o Spatial resolution [Yes/No] [To be completed]
. License
. Format
o Lineage/Raw input data
. Attribution

3.3.1.3 Notification to end-users and service providers

Notification e-mails are sent to end-users and service providers involved in the cold case demonstrations, during
each execution phase, in order to:

e Announce the imminent launch of a demonstrator.

e Provide early warning information.

e Notify them about product delivery.

e Request feedback on products and services provided within the context of a demonstrator.

Standardized email templates have been prepared both for UF and WFS notifications and are presented below.
Sections highlighted in yellow correspond to information that have to be adapted for each demonstration.

Notifications sent to the end-users and service providers within the demonstrators will be integrated in section
3.3 of the final version of D4.3.

Urban Flood notification templates

Figure 2: Early warning notification for urban floods.
Objet CENTALR | Early Warning Natification for floods aver "Use Case name”
Dear CENTAUR end user(s) and Advisory Board member(s),

Following the delivery of the “Early Warning Forecast Index” product, the CENTAUR Technical Team would like to
inform you about an early warning for floods in "Use Case name" and the potential delivery of event-driven
maonitoring products.

This warning is made within the framework of a Cold Case demonstration of CENTAUR services.

The CENTAUR Technical Team will inform you as soon as event-driven monitoring products are available.
Please feel free to contact us in case of questions or suggestions.

Best regards,
Mame of the CENTAUR technical partner responsible of early warning
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Figure 3: Product availability notification for urban floods.
Objet CENTAUR | Notification of "Indicator/Index name” product availability over "Use Case name"
Dear CENTAUR end user(s) and Advisory Board member(s),

The CENTAUR Technical Team is pleased to inform you that the Indicator/Index name product related to the date
and event over Use Case name is available for download on the CENTAUR S3 bucket.
A 53 bucket installation procedure and the associated credentials have been provided prior to this notification.

This product is delivered within the framework of a Cold Case demonstration of CENTAUR services and aims to
provide describe the aim of the indicator/index. It was generated using the following datasets:

- List the datasets
This product has been subjected to an internal quality control but has not yet been validated.

The CENTAUR Technical Team will inform you as soon as a new product is available.
Please feel free to contact us in case of questions or suggestions.

Best regards,
Name of the CENTAUR technical partner responsible of the product

Figure 4: User feedback request for urban floods.
Objet CENTAUR | Cold Case Demonstration over “Use Case name” | User Feedback request
Dear CENTAUR end user(s) and Advisory Board member(s),
Following the delivery of Early Warning and Event-driven Monitoring products over “Use Case name" within the
framework of a Cold Case demonstration of CENTAUR services, the CENTAUR Technical Team would greatly
appreciate if you could take a few minutes to share your feedback with us on the products and services. Your

feedback will help us improve the services and better meet your needs,

Please find attached a User Feedback Form that you can complete on your own or together with your contact
point of the CENTAUR Technical Team, and send back to us at the following address: info@centaur-horizon.eu.

Thank you for your cooperation and your reply at your earliest convenience.

Best regards,
Name of the CENTAUR reference partner

Figure 5: Service provider feedback for urban floods.
Objet CEMTAUR | Cold Case Demonstration over “Use Case name” | Service Provider Feedback request
Dear CENTAUR Technical Team,
Following the delivery of Early Warning and Event-driven Monitoring products within the framewaork of the Cold

Case demonstration of CENTAUR services aver “Use Case name", we would greatly appreciate if you could take a

few minutes to share your feedback on our products and services.

Please find attached a Service Provider Feedback Form that you can complete and send back to us at the following
address: info@centaur-horizon.eu.
Thank you for your cooperation.

Best regards,
Name of the CENTAUR Use Case leader
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Water & Food Security notification templates

Figure 6: Product availability notification for water and food security.

Objet CENTAUR | Notification of "Indicator/Index name” product availability over "Use Case name"
Dear CENTAUR end user(s) and Advisory Board member(s),

The CENTAUR Technical Team is pleased to inform you that the Indicator/Index name product over Use Case name
is available for download on the CENTAUR $3 bucket.
A 53 bucket installation procedure and the associated credentials have been provided prior to this notification.

This product is delivered within the framework of a Cold Case demonstration of CENTAUR services and aims to
provide describe the aim of the indicator/index. It was generated using the following datasets:

- List the datasets
This product has been subjected to an internal quality control but has not yet been validated.

The CENTAUR Technical Team will inform you as soon as a new product is available.
Please feel free to contact us in case of questions or suggestions.

Best regards,
Name of the CENTAUR technical partner responsible of the product

Figure 7: User feedback request for water and food security.

Objet CENTAUR | Cold Case Demonstration over “Use Case name” | User Feedback request
Dear CENTAUR end user(s) and Advisory Board member(s),

Following the delivery of Early Warning products over “Use Case name" within the framework of a Cold Case
demonstration of CENTAUR services, the CENTAUR Technical Team would greatly appreciate if you could take a
few minutes to share your feedback with us on the products and services. Your feedback will help us improve the
services and better meet your needs.

Please find attached a User Feedback Form that you can complete on your own or together with your contact
point of the CENTAUR Technical Team, and send back to us at the following address: info@centaur-horizon.eu,

Thank you for your cooperation and your reply at your earliest convenience.

Best regards,
Name of the CENTAUR reference partner

Figure 8: Service provider feedback request for water and food security.

Ohbjet CENTAUR | Cold Case Demonstration over “Use Case name” | Service Pravider Feedback request
Dear CENTAUR Technical Team,

Following the delivery of Early Warning products within the framework of the Cold Case demaonstration of
CENTAUR services over "Use Case name", we would greatly appreciate if you could take a few minutes to share
your feedback on our products and services.

Please find attached a Service Provider Feedback Form that you can complete and send back to us at the following
address: info@centaur-horizon.eu.
Thank you for your cooperation.

Best regards,
Name of the CENTAUR Use Case leader
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3.3.2  UF - Spanish demonstrator (Ebro basin)

1 This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.3  UF - ltalian demonstrator (Piedmont region)

This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.3.1 Closed preparation tasks — Elevation data

High-resolution digital elevation models are crucial for accurate and efficient flood modelling, because they
capture intricate topographic details with precision, allowing for a more realistic representation of these features.
As part of WP4, Ithaca was notably responsible for collecting elevation data to create a high-resolution digital
elevation models for the Italian demonstrator. The corresponding tasks were centred on producing the final Digital
Terrain Model (DTM) for Ceva Centre with new data acquisition, as well as a high-resolution Digital Surface Model
(DSM) for Turin Centre — Meisino and Ceva Centre.

The process for preparing elevation on Turin and Ceva is described in APPENDIX A.

3.3.4 UF - German demonstrator (Bad Neuenahr-Ahrweiler)

1 This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.5 UF - French demonstrator (Landes)

This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.6 WFS - Somalian demonstrator

This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.7 WFS - Malian demonstrator

This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.3.8 Cross-cutting - Mozambique demonstrator

This subsection will be completed for the final release of the deliverable. The execution of this
demonstrator is imminent.

3.4 POTENTIAL IMPROVEMENTS

! This section will be completed for the final release of the deliverable.
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Improvements have been already identified and applied during the first two months (M16-M18) of Task 4.3 Demo
execution with respect to the demonstration execution planning defined in D4.1 [RD10] as described in previous
sections.

Other potential improvements will be applied and reported in D4.3 v2 with respect of the cold cases. Others will
be applied to the hot cases and reported in D4.4 — CENTAUR demonstration operational report and validation
result v1 - hot cases (intermediate) [RD13] and D4.5 — CENTAUR demonstration operational report and validation
result v2 - hot cases (final) [RD14].
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4 COLD CASE DEMONSTRATOR VALIDATION

This section shows the validation results obtained for the CENTAUR products assessed.

The validation of CENTAUR products relies on a set of quantitative as well as qualitative parameters that are
grouped into three main categories:

e Reliability assessment (Thematic validation), checks the degree to which the information contained in a
product is similar to a reference.

e Consistency assessment, checks internal contradictions of a product, between different components of a
map or with respect to specific set requirements, e.g., relative positional consistency, topological
consistency, and attributes consistency.

e  Usability assessment, checks how easy the products are to read, interpret and analyse. The usability
assessment will be based on the analysis of the metadata consistency.

Consistency and Usability assessment rely on the product under validation and the requirements, and no reference
data is required. Their validation criteria are thoroughly explained in deliverable D4.1 — CENTAUR Demonstration
Plan v1 cold case v1 [RD10]. On the other hand, the Reliability assessment (Thematic validation) of each product
depends on the availability of validation data in each Use case.

o The Consistency and Usability assessment is carried out for all products while the Thematic
validation will only be carried out for products whose validation data is available.

These categories and the concerning attributes to be checked have been selected from the CEMS RM validation
protocol and ISO 19157 quality data standard. For more information about the validation principles, methods,
rules and guidelines, refer to CENTAUR deliverable D4.1 — CENTAUR Demonstration Plan v1 cold case v1.0 [RD10].

The following subsections present the different thematic validation approaches applied to CENTAUR products
(section 4.1), followed by the transversal analysis of the validation results (section 4.2).

o Results and explanatory figures are gathered in APPENDIX B and APPENDIX C.

Finally, recommendations and actions that should be implemented for hot cases are formulated based on the
results obtained (section 4.3). The primary goal of the validation process is to ensure that all products meet the
required levels of accuracy. If any discrepancies are identified, corrective actions will be taken to enhance product
accuracy, particularly during hot cases.

4.1 THEMATIC VALIDATION APPROACHES FOR CENTAUR PRODUCTS

Different CENTAUR products have been thematically assessed, (1) Urban Flood (UF) and (2) Water and Food
Security (WFS) products.

As mentioned before, among the three categories under assessment, Reliability (Thematic validation) is the only
one dependent on the availability of validation data. The general approach to assess the thematic quality of the
CENTAUR products is to compare them with independent information sources (reference). The comparison
approach to be applied depends on (1) the nature of the attribute under evaluation (e.g., categorical or
quantitative) and (2) the availability of validation data. Therefore, to define the appropriate thematic assessment
method per indicator or product, it has been necessary to identify (1) the type of attribute each product represents
and (2) the validation data available per Use case for each indicator or product.
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An attempt has been made to create for each CENTAUR product, a reference layer that is as homogeneous as
possible, that is, using the same type of validation data (e.g., VHR imagery) for all Use cases, if possible. The

homogeneity/heterogeneity of the validation data for the use cases assessed will be considered when performing
the transversal analysis of the results.

Following, for each CENTAUR product, the thematic validation approach (agreed upon with the indicators
providers) is presented.

4.1.1 UF-ID-01 Static map of precipitation associated to return period

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (ECMWF).

Table 6: Characteristics of UF-ID-01 Static map of precipitation associated to return period.

UF-ID-01 Main Characteristics Use case

Description: meteorological indicator that evaluates how extreme the observed precipitation was by calculating the Spain

associated return period. The return period expresses the average time in years between two occurrences of the France

observed precipitation intensity or how often such as a precipitation event is expected to occur. E.g., a return period | Germany

of 10 years indicates that the observed precipitation intensity occurs only every 10 years. A static map for a larger Italy (Turin&Ceva)
area around the AOI, its drainage area, that shows daily precipitation associated with a 10- (20-, 50-) year return Mozambique

period at 10km [mm].

Maximum geographical precision: Precipitation and return periods at 0.1 degree (approx. 10km) and Probability of
exceeding a specific return period threshold at 0.01 degree (approx. 1km).

Maximum temporal precision: daily.

Data source: precipitation data comes from E-OBS based on a 10-member ensemble for all cases except for
Mozambique where precipitation from MSWEP is used.

The UF-ID-01 validation approach proposed by Tracasa uses daily precipitation meteorological stations as ground
truth and compares it with CENTAUR’s UF-ID-01 at the point level (at the meteorological station location). Daily
precipitation data from meteorological stations are filtered and a given year is discarded if the gap percentage
exceeds 30%. The station is discarded if the time series is shorter than 30 years, as required by UF-ID-01 definition.
This annual maxima series undergoes an Extreme Value Analysis from which a best-fit probability distribution
function per station is selected and a statistical forecast is applied to obtain the maximum daily precipitation
associated to a set of return periods (10, 20 and 50). This is our allegedly ground-truth that is cross-compare with
the point value of CENTAUR. Trends and correlation are explored per station and per return period looking for a
pattern.

Figure 9 shows the general workflow applied for the thematic validation assessment of UF-ID-01.

Figure 9: General workflow for the thematic validation assessment of UF-ID-01.
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1. Initially, an analysis of all the available datasets for validation purpose is conducted. Efforts are made to
establish a reference layer as homogeneous as possible, aiming to use the same type of validation data (e.g.,
in-situ daily precipitation data provided by ECMWF) across all Use cases, where feasible.

The annual daily maximum precipitation data for a selection of meteorological stations (in-situ precipitation
data) per Use case that fulfil the quality criteria, less than 30% data gaps for a valid year and a minimum of 30 valid
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years. Officiality and Source reputation of this in-situ precipitation data and avoiding mountain peaks due to the

snow and strong wind effect leading to Precipitation underestimation are key to consider them as ground-truth.

Figure 10: Detailed Step-1 workflow applied to the thematic validation assessment fir UF-ID-01.

1
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data g < 30%-—> valid year station stations per Use Case

o The homogeneity or heterogeneity of validation data among the assessed use cases will be taken
into account during the transversal analysis of results and when formulating conclusions.

2. The “Ground-truth” is created by calculating the daily precipitation annual maximum per year getting rid of
incomplete years whose gaps are above the 30% threshold and per station within each use case upstream

drainage areas or nearby.
3. “Reference Precipitation T” point file is generated from the ground truth/in-situ annual maximum time series

per station established in the previous step, performing an Extreme Value Analysis per station and a
Statistical Forecast to Return Periods (Max).

Figure 11: Detailed Step-3 workflow applied to the thematic validation assessment for UF-ID-01.
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The Extreme Value Analysis of the daily precipitation annual maximum data is performed adjusting them with
different standard probabilistic distributions such as Log Pearson lll, GEV-Max, L-Moments EV2 Max, Gumbel, L-
Moments GEV- Max (k specific), L-Moments Normal, etc. The customized probabilistic distribution, best-fit
function selection, is chosen based on a dual criterion: a visual check and a goodness of fit analysis.

With the best-fit function for each station, it will be possible to predict patterns of precipitation behaviour with a
certain probability or the return period (T). As a final step the daily Pmax return periods associated with 10-, 20-
and 50-year events are calculated.

4.  The “Reference Precipitation T” layer created (ground truth) is compared with UF-ID-01 raster at the point
level (CENTAUR), matching with the Meteorological station location. Measuring data similarity in each
meteorological station with a cross comparison between both values is the final goal. Trends and correlation
are analyzed at station level, at return period level and overall.

o These results and explanatory figures are gathered in APPENDIX B.

5.  Finally, the analysis of the validation results is carried out for each Use case (section 4.2). In addition, the
transversal analysis of the results is performed (section 4.3) and recommendations are formulated based on
the results obtained (section 4.4).

Table 7The table below compiles the thematic validation approach and metrics applied in each Use case according
to the available data for validation purposes. This approach is the one agreed upon with the product producer.
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Table 7: Thematic validation approach used for UF-ID-01.

Available Validation data

Creation of Reference data

Thematic validation
approach and metrics

— E-OBS 10
Layer under validation
ensemble *

+ ECMWF synop stations daily precipitation data | Based on the in-situ precipitation timeseries provided by
EUR_UF_0001_PREC10Y_24HOURS.tif Geotiff file within and in the vicinity of the upstream ECMWF or the available official meteorological office, a
European Precipitation static map for (>30vyears P drainage area ‘Reference Precipitation T’ layer will be created for upstream
10-year return period daily data) « Alternatively, daily precipitation data from the | drainage area by means of Extreme Value Analysis and a
Use case official meteorological office Statistical Forecast to Return Periods (Max) process.

) « ECMWF synop stations daily precipitation data | Based on the in-situ precipitation timeseries provided by
EUR—UF—OOOI_—EREQOY—ZL}HOURs't'f Geotiff file within and in the vicinity of the upstream ECMWEF or the available official meteorological office, a
European Precipitation static map for ) . . , .

. (>30years P drainage area Reference Precipitation T’ layer will be created for upstream

20-year return period ) ) ’ A . .

daily data) « Alternatively, daily precipitation data from the | drainage area by means of Extreme Value Analysis and a

Use case official meteorological office Statistical Forecast to Return Periods (Max) process.
« ECMWEF synop stations daily precipitation data | Based on the in-situ precipitation timeseries provided by
EUR_UF_0001_PREC50Y_24HOURS.tif Geotiff file within and in the vicinity of the upstream | ECMWF or the available official meteorological office, a
European Precipitation static map for (>30years P drainage area ‘Reference Precipitation T’ layer will be created for upstream
50-year return period daily data) « Alternatively, daily precipitation data from the | drainage area by means of Extreme Value Analysis and a
Use case official meteorological office Statistical Forecast to Return Periods (Max) process.

MOZAMBIQUE_UF_0001_PREC10Y Geotiff file o XXX Based on XXX, a ‘Reference Precipitation T’ layer will be created
XXXX (>30vyears P « Alternatively, daily precipitation data from the | for upstream drainage area by means of Extreme Value Analysis

daily data) Use case official meteorological office and a Statistical Forecast to Return Periods (Max) process.
MOZAMBIQUE UF 0001 PREC20Y Geotiff file (> ¢ XX . . L Based on XXX, a ‘Reference Precipitation T layer will be created

- = - « Alternatively, daily precipitation data from the . .

XXXX 30 years P U FFicial met logical offi for upstream drainage area by means of Extreme Value Analysis

daily data) S€ case official meteorological office and a Statistical Forecast to Return Periods (Max) process.

. o XXX , R ) "

Geotiff file (> ) ) o Based on XXX, a ‘Reference Precipitation T’ layer will be created
MOZAMBIQUE_UF_0001_PREC20Y « Alternatively, daily precipitation data from the . .
XXX 30 years P U fhicial logical off for upstream drainage area by means of Extreme Value Analysis

daily data) se case official meteorological office and a Statistical Forecast to Return Periods (Max) process.

Comparison of UF-ID-1
against ‘Reference
Precipitation T’ layer
through Statistics.

Metrics:
RZ

Trend (slope and
intercept)

* E-OBS gridded dataset (ecad.eu).
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https://www.ecad.eu/download/ensembles/download.php

4.1.2  UF-ID-02 Forecast of return period

o This subsection will be completed for the final release of the deliverable. Validation approach still
under discussion.

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (ECMWF).

Table 8: Characteristics of UF-ID-02 Forecast of return periods.
UF-ID-03 Main Characteristics Use case

Description: meteorological forecast indicator that evaluates the probability of extreme precipitation for the coming 5 | Spain
days. More precisely, UF-ID-1 estimates the probability of an extreme precipitation event with a return period above | France

10-, 20-, or 50-years. The return period expresses the average time in years between two occurrences of the Germany
observed precipitation intensity, or how often such as a precipitation event is expected to occur. E.g., a return period | Italy (Turin&Ceva)
of 10 years indicates that the observed precipitation intensity occurs only every 10 years. The corresponding Mozambique
probability for exceeding such a threshold is expressed in percent and is calculated for each of the coming five dats

separately.

Maximum geographical precision: Probability of exceeding a specific return period threshold at 9 km available over
the AOI and upstream basins (but also globally)

Maximum temporal precision: Daily

Data source: ECMWF forecasts.

4.1.3 UF-ID-03 High-Resolution urban flood risk maps for various return periods

o This subsection will be completed for the final release of the deliverable. Validation approach still
under discussion.

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (e-GEQS).

Table 9: Characteristics of UF-ID-03 High-Resolution urban flood risk maps for various return periods.

UF-ID-03 Main Characteristics Use case
Description: urban flood indicator, derived from the Speedy-flood model, that represents the projection of potential Spain

future flood scenarios related to three associated return periods: 10, 20 and 50 years. France

Maximum geographical precision: Strongly related to the DTM spatial resolution. Germany
Maximum temporal precision: N/A Italy (Turin&Ceva)
Data source: DTMs from National Datasets, Hydrography from OSM and Flood Hazard Maps from JRC portal. Mozambique

4.1.4 UF-ID-04 Inferred INSAR urban flood extent

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (SERTIT).

Table 10: Characteristics of UF-ID-04 Inferred INSAR urban flood extent.

UF-1D-04 Main Characteristics Use case
Description: Urban flood extent indicator. It infers the urban flood extent using three SAR images (one of the event Spain
and two before the event) and a pre-trained artificial intelligence semantic segmentation model. (FLORIA U-NET) France
Spatial resolution: 10meters. Germany
Temporal coverage: the time on which SAR image was acquired. It does not necessarily show the maximum flood Italy (Turin&Ceva)
extent nor the flood peak. Mozambique
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‘ Data source: SAR Satellite imagery, GHSL built area raster. ‘ |

The validation approach proposed by Tracasa for UF-ID-04 uses optical Very High Resolution (VHR) satellite images,
which offer higher spatial resolution compared to the satellite data used to generate the CENTAUR product. In
this approach, a reference layer is created based on the VHR imagery, delineating flooded areas in detail. This
reference layer will serve as a benchmark for the thematic accuracy of the CENTAUR product, i.e. the reference
layer is compared with the CENTAUR product through Confusion Matrix. Figure 12 shows the general workflow
applied for the thematic validation assessment of UF-ID-04.

Figure 12: General workflow for the thematic validation of UF-ID-04.
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6. Initially, an analysis of all the available datasets for validation purpose is conducted. Efforts are made to
establish a reference layer as homogeneous as possible, aiming to use the same type of validation data (e.g.
VHR imagery) across all Use cases, where feasible.

o The homogeneity or heterogeneity of validation data among the assessed Use cases will be taken
into account during the transversal analysis of results and when formulating conclusions.

7. The “Validation area” is formed from the cloud-free areas covered by the selected validation data, with non-
urban areas excluded from consideration. The urban mask is derived using the GHSL (10m built-up layer),
where a threshold is applied to produce a binary mask. In this mask, non-urban areas correspond to pixels
with 0% built-up, while urban areas are represented by values higher than 0.

Figure 13: Creation of the “Validation area” for UF-ID-04.
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In Figure 13, an example of the creation of the “Validation area” is presented. Figure 13A displays the quicklooks
and footprints of the available optical VHR imagery, along with the clouds mask. Figure 13.B and C depict the urban
mask considered and the final “Validation area”, respectively. The final “Validation area” is derived as a pairwise
intersection between the cloud-free VHR imagery footprint and urban areas.

8.  “Reference Flood” layer is generated within the “Validation area” established in the previous step, using the
selected validation data and employing a photo-interpretation process, see Figure 14.
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Figure 14: Creation of the “Reference flood” for UF-ID-04.

Legend:
AOI - Spain
|| validation area [UF-ID-04]

B Reference Flood [UF-ID-04]

Background image: ESRI World Imagery

Available VHR imagery (flooded) Photo-interpreted layer within validation area

SkySat, 14/04/2018 10:51UTC

9. Thematic quality assessment. The “Reference Flood” layer created is compared with UF-ID-04 using a
Confusion Matrix. The derived metrics, i.e. overall accuracy, omissions and commissions specifically pertain
to urban areas.

Preliminary accuracy values provided by the product provider:

o - Overall accuracy —62.5 %.
- Omission — 50 % of acceptable error. Validation data is likely missing flood water in urban areas.
- Commission — 25 % of acceptable error.

o Results and explanatory figures are gathered in APPENDIX B.
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10. Finally, the analysis of the validation results is carried out for each use case (section 4.2). In addition, the
transversal analysis of the results is performed (section 4.3) and recommendations are formulated based on
the results obtained (section 4.4).

The potential temporal difference between the acquisition date/time of the SAR imagery and the
o validation data used for creating the reference layer (e.g., VHR imagery) is analysed and
considered during this assessment.

Table 11 compiles the thematic validation approach and metrics applied in each Use case according to the
available data for validation purposes. This approach is the one agreed upon with the product producer.
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Table 11: Thematic validation approach used for UF-ID-04.

Crisis image Available Validation data

Thematic validation

Creation of Reference data )
approach and metrics

Layer under validation Time gap*

« Optical VHR imagery: Based on the information provided by
ESP_UF_0004_EVENT_20180413. geojson Sentinel-1, - Spot-7,14/04/2018 10:33UTC the CHE and the available VHR images, a
Event date: 14/04/2018 13/04/2018 - SkySat, 14/04/2018 10:51UTC +17h ‘Reference Flood’ layer will be created
Peak in Zaragoza foreseen: 15th 17:54UTC Flood delineation based on aerial oblique imagery for urban areas by means of photo-
(Source: CHE) interpretation process.
Optical HR imagery: Based on the information provided by
FRA_UF_0004_ EVENT 20210102. . - Sentinel-2, 03/01/2021 11:03UTC (partially the available HR image and the CEMS
geojson sentinel-1, exploitable becausg of t.he clouds) ) RM flood delineation, a 'Reference
Fvent date: 01/01/2021 02/01/2021 CEMS RM flood delineation (EMSR492, Sentinel-1, | +27h Flood' laver will be created for urban
vent date: 06:09UTC 02/01/2021 06:08UTC) ood lave ¢ created for urban
Ground-based flood observations (geolocalized areas by means of photo-interpretation Comparison of UF-ID-
observations, 05/01 to 08/01/2021) process. 4 against ‘Reference
) Optical VHR imagery: Based on the information provided by Flood’ layer through
l(EAe;aL)J F_0004_EVENT_20201003. geojson Sentinel-1, - Spot-6, 03/10/2020 09:50UTC the VHR imagery and the available Flood | Confusion Matrix.
Event date: 02-03/10/2020 03/10/2020 Flood mask 2020 (Source: ARPA Piemonte) +7h mask, a 'Reference Flood' layer will be
17:21UTC CEMS RM flood delineation (EMSR468, Sentinel-2B, created for urban areas by means of Metrics:
03/10/2020) photo-interpretation process. % Overall accuracy
) Optical VHR imagery: Based on the information provided by % Omission
l(;/:ﬁr:J)F—OOM—EVENT—20161123' BEOBON | sentinel-1, - Pléiades-1A, 26/11/2016 10:41UTC the VHR imagery and the available Flood | % Commission
Event date: 21-25/11/2016 23/11/2016 Flood mask 24/11/2016 (Source: ARPA Piemonte**) +65h mask, a 'Reference Flood' layer will be
) ) o 17:21UTC CEMS RM flood delineation (EMSR192, Pléiades-1A, created for urban areas by means of
Most intense precipitation: 24th ; .
26/11/2016) photo-interpretation process.
Optical VHR imagery:
- Pléiades-1A, 18/07/2021 10:50UTC Based on aerial and VHR imagery, a
DEU_ UF_0004_EVENT_20210717.geojson | Sentinel-1, - Pléiades-1B, 20/07/2021 10:35UTC ‘Reference Flood! layer will be creiated
Event date: 13/07/2021 17/07/2021 Aerial imagery 16/07/2021 (DLR) +29-77h for urban areas by means of photo-
05:34UTC Flood mask based on aerial imagery (Source: DLR) ) )
CEMS RM flood delineation (EMSR517, Pléiades-1A, Interpretation process.
18/07/2021 and Pléiades-1B, 20/07/2021)
MOZ_UF_0004_EVENT 20190320.gecjson | Scntuneld, . TBD TBD TBD
- - - - 20/03/2019

* This time gap refers to the difference between the acquisition data of the SAR imagery used to create UF-ID-04 and the optical data used to create the Reference data.
** The flood mask data for the 2016 flood were published by ARPA on November 24, 2017. The flooded areas were identified in the Turin area through terrain surveys conducted on November 24, 2016, and

CNR imagery.
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4.1.5 UF-ID-05 Enhanced urban flood damage assessment

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (e-GEOS/SERTIT).

Table 12: Main characteristics of UF-ID-05 Enhanced urban flood damage assessment, according to its README file.

UF-ID-05 Main Characteristics Use case
Description: urban flood indicator, derived from a synergistic combination of the Speedy-flood and FLORIA models, Spain

that represents an accurate flooding map related to a specific past flood event. France

Maximum geographical precision: Strongly related to the DTM spatial resolution. Germany
Maximum temporal precision: N/A Italy (Turin&Ceva)
Data source: DTMs from National Datasets, Hydrography, Building footprints and Transportation from OSM, Land Mozambique

Cover from CLC+, SAR Satellite flood footprints from CEMS RM activations, Urban Satellite flood footprints from UF-
ID-4 and Social Media Markers from UF-ID-6.

This indicator provides different types of outputs to be validated; flood extent and depth and damage assessment
in building and roads.

Flood extent and depth

Flood extent is a vector variable representing the extension of the flood, while water depth represents the depth
of the flood for a certain date within the analysed event. Table 13 gathers the layers under validation for each Use
case.

Table 13: Flood extent and depth layers under validation for each use case.

Flood extent Flood depth

ESP_UF_0005_Extent_20180416.shp .
Event date: 14/04/2018 (Peak in Zaragoza foreseen: 15%) ESP_UF_0005_Depth_20180416.4if

FRA_UF_0005_Extent_20210102.shp
Event date: 01/01/2021
ITA_UF_0005_Extent_20201003_Ceva.shp

Event date: 02-03/10/2020
ITA_UF_0005_Extent_20161126_Turin.shp

Event date: 21-25/11/2016 (Most intense precipitation: 24t)
DEU_UF_0005_Extent_20210720.shp

Event date: 13/07/2021
moz_uf_0005_extent_20190320.shp moz_uf_0005_depth_20190320.tif

FRA_UF_0005_Depth_2021010.tif

ITA_UF_0005_Depth_20201003_Ceva.tif

ITA_UF_0005_Depth_20161126_Turin.tif

DEU_UF_0005_Depth_20210720.tif

The thematic validation approach proposed by Tracasa for UF-ID-05 flood extent layer follows the same
methodology described for UF-ID-04, see subsection 4.1.4. It relies on VHR optical satellite images, which provide
higher spatial resolution compared to the satellite data used in generating the CENTAUR product, see Figure 12
and Table 11.

However, unlike UF-ID-04, this indicator (UF-ID-05) covers all contexts within the AOI, including both urban and
non-urban areas. Hence, the final “Validation area” for UF-ID-05 is solely determined by the area of cloud-free
VHR imagery within each AOI.

o In this case, as stated by the product provider, correspondence of the results with VHR satellite imagery
and/or social media must achieve an 85% consistency rate.

On the other hand, the thematic accuracy of the UF-ID-05 flood depth will be assessed by comparing it with the
ground truth data (water gauges information) at the point level (at the meteorological station location).
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Figure 15 shows the general workflow applied for the thematic validation assessment of UF-ID-05 flood depth.

Figure 15: General workflow for the thematic validation of UF-ID-05 flood depth.
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1. Data Selection: for each point corresponding to meteorological station locations, the depth data that aligns
with the date and time specified in the UF-ID-05 flood depth layer will be selected. This ensures that the
ground truth data accurately reflects the conditions referenced in the CENTAUR flood depth layer.

2. Comparison and thematic quality assessment: once the relevant ground truth data is selected, it will be
compared with its corresponding point value in the CENTAUR product. This comparison aims to assess the
accuracy and reliability of the flood depth estimates provided by CENTAUR. As stated in deliverable D4.1 —
CENTAUR Demonstration Plan v1 cold case v1.0 [RD10], Root Mean Square Error, RMSE, is proposed to
measure quantitative differences between the ground truth data and the CENTAUR products under
validation. Trends and correlation are explored per Use case.

3. Finally, the analysis of the validation results is carried out for each Use case (section 4.2). In addition, the
transversal analysis of the results is performed (section 4.3) and recommendations are formulated based on
the results obtained (section 4.4).

Pass/fail criteria for UF-ID-05 Flood depth will be fixed according to CEMS specifications,
ensuring consistency and compliance with established standards.

Results and explanatory figures are gathered in APPENDIX B.

The following table compiles the thematic validation approach used for these two products.

Table 14: Thematic validation approach used for UF-ID-05, flood extent and depth.

Thematic
Layer under validation Available Validation Creation of Reference data validation
data approach and
metrics
E E 201 16.
SP_UF_0005_Extent_20180416.shp Same as for UF-ID-04 with the
FRA_UF_0005_Extent_20210102.shp exception that UF-ID-05 covers
Flood | ITA_UF_0005_Extent_20201003_Ceva.shp | Same as for UF-ID-04 all contexts within the AOI,
- ) ) Refer to Table 11
extent | ITA_UF_0005_Extent 20161126 Turin.shp | Referto Table 11 including both urban and non-
DEU_UF_0005_Extent_20210720.shp ;r'?a” afle ”
moz_uf_0005_extent_20190320.shp eferto Table
) ) ’ Comparison of UF-
ESP_UF_0005_Depth_20180416.tif « Water gauges For each meteorological station ID-5 “Flood depth’
information for the equipped with water gauge . P
) A against Reference
FRA_UF_0005_Depth_2021010.tif analysed events information relevant to the Water gauges’
Flood - B B within the AOL. analyzed events, the depth gaug
) layer through
depth ) « Sources: data corresponding to the date Statistics
ITA_UF_0005_Depth_20201003_Ceva.tif ESP: SAIH Ebro, CHE | and time specified in UF-ID-05 '
FRA: HYDRO EAU will be selected for each Use Metrics:
ITA_UF_0005_Depth_20161126_Turin.tif ITA: ARPA Piemonte | case. Rl\:erlc*&
D4.3 - CENTAUR Demonstration Report and Validation Result v1 (cold case) 36

*
*

*
*

* 5 x

*

Funded by
the European Union

This project has received funding from the European Union's Horizon

Europe research and i

under Grant

No. 101082720 - CENTAUR



ent

DEU: Rheinland Pfalz
Open Data

Trend (slope and
intercept)

The Reference ‘Water gauges’
layer (one for each Use case)
will consist on a point vector
layer containing the water
gauge information.

* As stated in D4.1, statistics based on regression should use n>25 to guarantee normal distribution of data and avoid inaccurate inference
results due to possible high variance.

DEU_UF_0005_Depth_20210720.tif

moz_uf_0005_depth_20190320.tif

Damage assessment in buildings and roads

Residential and Non-residential Buildings damage assessment are two vector point variables representing the
damage over the residential and non-residential buildings respectively. On the other hand, Roads damage
assessment, is a vector linear variable representing the damage over the roads and linear transportation

infrastructure. Table 15 gathers the layers under validation for each Use case.

Table 15: Layers of damage assessment in buildings and roads under validation for each use case.

Damage building residential
ESP_UF_0005_DmgRes_20180416.shp

Damage building non-residential
ESP_UF_0005_DmgNoRes_20180416.shp

Damage roads/linear transportation
ESP_UF_0005_DmgRoad_20180416.shp

FRA_UF_0005_DmgRes_20210102.shp

FRA_UF_0005_DmgNoRes_20210102.shp

FRA_UF_ 0005 DmgRoad_20210102.shp
FRA_UF_0005_DmgFacA_20210102.shp
FRA_UF_0005_DmgFacL_20210102.shp

ITA_
UF_0005_DmgRes_20201003_Ceva.shp

ITA_
UF_0005_DmgNoRes_20201003_Ceva.shp

ITA_ UF_0005_DmgRoad_20201003_Ceva.shp

ITA_
UF_0005_DmgRes_20161126_Turin.shp

ITA_
UF_0005_DmgNoRes_20161126_Turin.shp

ITA_ UF_0005_DmgRoad_20161126_Turin.shp
ITA_ UF_0005_DmgFacA 20161126_Turin.shp

DEU_ UF_0005_DmgRes_20210720.shp

DEU_ UF_0005_DmgNoRes_20210720.shp

DEU_ UF_0005_DmgRoad_20210720.shp
DEU_ UF_0005_DmgFacA 20210720.shp

moz_uf_0005_dmgres_20190320.shp

moz_uf_0005_dmgnores_20190320.shp

moz_uf_0005_dmgroad_20190320.shp
moz_uf_0005_dmgfacp_20190320.shp

To verify whether the estimated damages aligns with reality, field data such as photos, videos, insurance
company’s data or information from social and traditional media sources would be necessary. Furthermore, a
challenge arises concerning the timing of this ground truth data, as it needs to correspond to the dates referenced
by the damage layers. This would be the way to ensure accurate validation and comparison between the estimated
damage and the actual conditions observed on the ground.

Since the data above mentioned is not available, the proposed thematic validation approach carried out will be as

follows,

Figure 16: General workflow for the thematic validation of UF-ID-05 damage assessment layers.
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1. Selection of features: only features within the "Validation area" for UF-ID-05, determined by the area of cloud-
free VHR imagery within each AOI, will be assessed. This ensures that the validation focuses on areas with
clear imagery for accurate assessment.

2. ldentification of Affected Features: all the features within the "Reference flood" layer, which was created for
validating the UF-ID-05 flood extent, will be categorized as 'Affected'. Subsequently, layers such as "Reference
damaged buildings" or "Reference damaged roads" will be generated based on this classification.

D4.3 - CENTAUR Demonstration Report and Validation Result v1 (cold case) 37
NN Funded by

the European Union

* 5 x

This project has received funding from the European Union's Horizon

under Grant

Europe research and i
No. 101082720 - CENTAUR



\

enf

o Damage grading will not be considered, and features will be classified as Affected or Not Affected.

3. Reclassification of CENTAUR Damage Layers: the damage layers generated by CENTAUR will be reclassified
into two categories: 'Affected' and 'Not affected'.

4. A comparison will be conducted between the observed damage from CENTAUR products and the reference
data. This analysis aims to identify any discrepancies or similarities between the two sets of damage
assessments. Results will be analysed through Confusion Matrix, since this statistical tool allows for a detailed
assessment of the accuracy of the damage assessments, providing insights into true positives, true negatives,
false positives, and false negatives.

° Pass/fail criteria for UF-ID-05 damage assessment will be fixed according to CEMS specifications,
ensuring consistency and compliance with established standards.

o Results and explanatory figures are gathered in APPENDIX B.

5. Finally, the analysis of the validation results is carried out for each Use case (section 4.2). In addition, the
transversal analysis of the results is performed (section 4.3) and recommendations are formulated based on
the results obtained (section 4.4).

o The temporal difference between the date referenced by the CENTAUR products and the
generated reference layers will be considered.

The accuracy of the reclassified CENTAUR damage layers will be closely linked to the accuracy of

o the flood extent layer (UF-ID-05). Since damage layers are derived from the flood extent layer,
any inaccuracies or uncertainties in the flood extent layer can propagate to the damage
assessment layers.

Overall, this process involves validating the accuracy of the damage assessments produced by CENTAUR products
by comparing them with reference data, specifically focusing on features affected by floods. The use of a Confusion
Matrix adds a quantitative dimension to the analysis, enabling a more thorough evaluation of the performance of
the damage assessment methodology.

4.1.6 UF-ID-06 Social/Traditional media indicators for Urban Flooding Map

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (Hensoldt/SERTIT).

Table 16: UF-ID-06 Social/Traditional media indicators for Urban Flooding Map, characteristics according to the README file.

UF-ID-06 Main Characteristics Use case
Description: The indicator is a collection of geolocated images/videos from social and traditional media depicting the | Spain
corresponding flooding event. France
Spatial coverage: GPS-points/areas. Germany
Temporal coverage: Event-specific. Exact dates are provided as part of the file name. Italy (Turin&Ceva)
Data source: Social and traditional media. Mozambique
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This indicator is exclusively constructed from traditional and social media data linked to the specific event of
interest. These media markers are provided as a geo-referenced point layer, accompanied by a link to the relevant
news, alongside details such as the date, and time of occurrence.

Table 17: UF-ID-06 layers for each Use case.

Layer under validation
esp_uf_0006_20180415_20180416.kml
fra_uf_0006_20210101_20210102.kml
ita_uf_0006_20161121_20161126.kml
ita_uf_0006_20201002_20201003.kml
deu_uf_0006_20210713_20210720.kml
moz_uf_0006_20190313_20190329.kml

In this scenario, where a thematic validation is not performed, the focus is on verifying the relevance and
geospatial accuracy of the data. Here's how the validation process will be conducted:

1. Relevance Check: Each point in the geo-referenced media data will be examined to ensure that the
information it contains is indeed related to the event being studied. Any points containing unrelated
information will be flagged.

2. Geospatial Accuracy Check: The positioning of each point will be assessed to confirm its accuracy with respect
to the location mentioned in the media content. This verification ensures that the points are correctly
positioned and accurately represent the locations referenced in the news articles or social media posts. Any
discrepancies or inaccuracies in the positioning of points will be identified and addressed to maintain the
integrity of the geo-referenced data.

By conducting these validation checks, the reliability and usefulness of the media data for analysing the studied
event will be ensured.

o Results and explanatory figures are gathered in APPENDIX B.

4.1.7 UF-ID-07 Hazard web sources indicator

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (e-GEQS).

Table 18: UF-ID-07 Hazard web sources indicator, main characteristics according to the README file.

UF-ID-07 Main Characteristics Use case

Description: urban flood indicator based on several input data available on the web that allow to characterize an Spain

extreme flood event in an area of interest in terms of hazard. This flood indicator could generally be used to France
understand floods from management perspective. The indicator is designed to recognize the flood intensities Germany
including their magnitude and clustering features. Italy (Turin&Ceva)
Maximum geographical precision: Strongly related to the flood event. Mozambique

Maximum temporal precision: Strongly related to the flood event.
Data source: Hazard information from GDACS Hazard indicator, Population information from GHS-Pop-R2023A and
other information from web sources.

As a post-event index characterizing the severity of extreme alluvial events, composed of various indicators, its
validation regarding the event's severity is not required. This index should be understood as an indication of the
impact of rainfall from various sources within the relevant context.
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o Results and explanatory figures are gathered in APPENDIX B.

The following table gathers the files that will be checked for each use case.

Table 19: UF-ID-07 excel files for each Use case.

Excel file under assessment
ESP_UF_0007 xIsx
FRA_UF_0007.xIsx
ITA_UF_0007.xIsx
DEU_UF_0007.xIsx
MOZ_UF_0007.xIsx

4.1.8 UF-ID-09 Assets and financial resources

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (ADELPHI). Two products are provided as the output of this indicator, incomes and per capita
living space layers.

Table 20: UF-ID-09 Income, main characteristics according to the README file.

UF-ID-09 Main Characteristics (Income) Use case
Description: Average incomes in area. Quartiles based on census data at the section level. Spain
Purpose: Identify lower income areas for social vulnerability assessment France

Spatial and temporal coverage: Use case AOI; Variable among Use cases
Spatial and temporal resolution: 3.20 arc seconds (WGS84)(~100m at the equator); 1 time snapshot
Data source: Statistics National Institutes

Table 21: UF-ID-09 Per capita living space, main characteristics according to the README file.

UF-ID-09 Main Characteristics (Per capita living space) Use case
Description: Per capita living space (in m3) based on WSF BuildingVolume & WSF Pop Spain
Purpose: Identify lower income areas for social vulnerability assessment France

Spatial and temporal coverage: Use case AOI; Variable among Use cases
Spatial and temporal resolution: 3.20 arc seconds (WGS84)(~100m at the equator); 1 time snapshot
Data source: World Settlement Footprint (WSF) Building Volume & Pop

The following table gathers the layers under validation for each Use case.

Table 22: Incomes and per capita living space layers under validation for each Use case.

Incomes ‘ Living space
ESP_UF_0009_incomes_20180101_20180101_10m_wgs.tif ESP_UF_0009_livspace_20240101_20240101_10m_wgs.tif
FRA_UF_0009_incomes_20210102_20210102_10m_wgs.tif FRA_UF_0009_livspace_20240101_20240101_10m_wgs.tif

As an indicator based on different ‘indicator components’ (i.e. Desirable area (park), Desirable area (noisy/Busy
roads 50km/h), and Desirable area (noisy/Busy roads 80km/h)), its validation is not required. Only a ‘look-and-feel’
control will be carried out. For this assessment, income layers provided by any official statistic institute, if available,
could be used. They could be superimposed with the generated products to assess their plausibility.

o Results and explanatory figures are gathered in APPENDIX B.
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4.1.9 UF-ID-10 Public services and government support

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (ADELPHI).

Table 23: UF-ID-10 Public services and government support, main characteristics according to the README file.

UF-ID-10 Main Characteristics Use case
Description: Composite indicator based on principal component analysis: time distance to key services, i.e. police Spain

stations, fire stations, and hospitals. Travel distance to each service was obtained applying a COST DISTANCE analysis | France
in ArcGIS and IDW interpolation, combining the transport network data and OSM data on the location of police
stations, fire stations, and hospitals.

Purpose: Identify areas with poor service access for social vulnerability assessment.

Spatial and temporal coverage: Use case AOI; Variable among Use cases

Spatial and temporal resolution: 3.20 arc seconds (WGS84)(~100m at the equator); 1 time snapshot

Data source: Transport network data and OSM data.

The following table gathers the layers under validation for each Use case.

Table 24: Layers under validation for each Use case.

Public services and government support

ESP_UF 0010 _services 20230101 20230101 10m_wags.tif
FRA_UF_0010_services_20210102_20210102_10m_wgs.tif

As an indicator based on different ‘indicator components’ (i.e., nearby responders (hospitals), nearby responders
(police station), nearby responders (fire station)), its validation is not required. Only a ‘look-and-feel’ control will
be carried out. For this assessment, layers such as transport network and OSM (location of hospitals, police and
fire stations), could be used. They could be superimposed with the generated products to assess their plausibility.

o Results and explanatory figures are gathered in APPENDIX B.

4.1.10 UF-ID-13 Ability to evacuate

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (ADELPHI).

Table 25: UF-ID-13 Ability to evacuate, main characteristics according to the README file.

UF-ID-13 Main Characteristics Use case
Description: Composite indicator based on cluster analysis: classification of possible evacuation challenges. Spain
Computations based on WSF Imperviousness data, IGN-CNIG transport network data, and OSM data on the location France

of potential shelters (e.g. schools, churches, community centres, sports centres..)

Purpose: Identify areas that are more difficult to access/leave. Component of social vulnerability assessment.

Spatial and temporal coverage: Use case AOI; Variable among Use cases

Spatial and temporal resolution: 3.20 arc seconds (WGS84)(~100m at the equator); 1 time snapshot
Data source: World Settlement Footprint (WSF) Imperviousness, Transport network, and OSM data.

The following table gathers the layers under validation for each use case.
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Table 26: Layers under validation for each Use case.

Ability to evacuate
ESP_UF_0013_evacchal_20230101_20230101_10m_wgs.tif
FRA_UF_0013_evacchal_20210102_20210102_10m_wgs.tif

As an indicator based on different ‘indicator components’ (i.e., nearby shelter, Accessibility (building obstruction),
Accessibility (road access)), its validation is not required. Only a ‘look-and-feel’ control will be carried out. For this
assessment, layers such as transport network and OSM (location of buildings), could be used. They could be
superimposed with the generated products to assess their plausibility.

o Results and explanatory figures are gathered in APPENDIX B.

4.1.11 UF-ID-14 Economic impact of floods

The following table offers a general overview of this indicator under validation, including its characteristics, and
the Use cases for which it has been created. This information is sourced from the README file shared by the
product provider (Hensoldt).

Table 27: UF-ID-14 Economic impact of floods, main characteristics according to the README file.

UF-ID-14 Main Characteristics Use case
Description: The indicator is a collection of evidences of flood damages (e.g. text, images, videos) provided as a Spain

summary situational (or: damage assessment) report of social and traditional media covering the corresponding France

flooding event. Additionally, for the German use case, a set of geolocated images/videos depicting the flood damages | Germany

is provided as a test set to exploit the usability of such data. Italy (Turin&Ceva)
Spatial coverage: Event-based, GPS-points/areas Mozambique

Temporal coverage: Event-specific. Exact dates are provided as part of the file name.
Data source: Social and traditional media

The following table gathers the reports under assessment for each use case.

Table 28: Reports under assessment for each Use case.

Reports

esp_uf_0014_20180415-20180416.pdf

fra_uf_0014_20210101-20210102.pdf

ita_uf_0014_20161121-20161125.pdf

ita_uf_0014_20201002-20201003.pdf

deu_uf_0014_20210713_20210720.pdf, deu_uf_0014_20210713_20210720.kml
moz_uf_0014_20190313-20190329.pdf

The indicator is a summary situational report covering the corresponding flooding event. It collects evidence of
flood damages obtained through social and traditional media. All the links gathered within the report will be
checked to ensure they pertain to the analysed event and to verify the credibility of their sources. Additionally,
numerical data cited in the report (e.g., peak flow, dates of the event, etc.) will be crosschecked with official
sources. As with the previous socio-economic indicators, UF-ID-9/10/13, a 'look-and-feel' assessment will be
carried out.

0 Results and explanatory figures are gathered in APPENDIX B.
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4.112 WFS-ID-X

! This subsection will be completed for the final release of the deliverable.

4.2 ANALYSIS OF THE RESULTS

4.2.1 UF—Spanish demonstrator (Ebro basin)

The following table gathers the results per each indicator (for more information, see APPENDIX B). Cells highlighted
in red indicate unfavourable validation results, while those in green signify products meeting the required levels
of accuracy. Finally, 'N/A' corresponds to 'Not Applicable'. The result is determined by the sum of the previous
ones; if any result is unfavourable, it results in a no-pass outcome.

Table 29: UF — Spain Final Validation Results.

UF-Spain
Validation results

01 02 03 04 | *0O5' | *052 | *053 | *05* | *05° | 06 07 09 10 13 14
Reliability TBA Typo
Consistency N/A N/A
Usability Typo
FINAL
RESULT

*05*: Flood extent; 05% Flood depth; 053: Residential damage; 05*: No Residential damage; 05°: Roads damage

Reliability results
UF-ID-04, UF-ID-05, and UF-ID-06 products have not reached the expected quality.

The results indicate that the UF-ID-04 product overestimates the flooded urban areas for the April 2018 Zaragoza
event.

The peak of the flood for this use case occurred on April 15, 2018. Optical Very High-Resolution (VHR) images used
as reference (Spot-7, 14/04/2018 10:33UTC and SkySat, 14/04/2018 10:51UTC) for thematic validation were
acquired just before this peak and approximately 17 hours later than the SAR images (Sentinel-1, 13/04/2018
17:54 UTC) used to create this indicator. Therefore, by analysing these data, it would be expected that the extent
of the flooding on April 14 (date of the reference images) would be somewhat greater than that of the analysed
product. However, the VHR images do not show water in many of the areas where the UF-ID-04 product claims to
be flooded. See results in APPENDIX B.

Furthermore, it is known that the 2018 event, unlike the previous extraordinary event that occurred in 2015, did
not enter urban areas or damage surrounding infrastructure [1] [2]. This observation is consistent with what is
observed in the reference VHR optical images.

The FLORIA model does not seem to be working well in this urban area of Zaragoza, the commissions being very
significant (79.14%), e.g., roofs of tall buildings that appear flooded, car parking located very far from the riverbed
and that appear flooded, etc.

[*] https://www.heraldo.es/noticias/aragon/2018/04/17/diez-claves-que-explican-que-crecida-no-haya-sido-mas-danina-1235509-300.html
[?] https://www.heraldo.es/noticias/aragon/2018/04/15/la-crecida-llega-aragon-con-menos-fuerza-prevista-sin-inundar-cascos-urbanos-
1235149-300.html
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It could be interesting to apply a series of post-processing steps to this product to minimize these commissions.
Additionally, it is suspected that the FLORIA model may not be suitable for all types of urban areas. While it could
perform well in urban areas with wide avenues and relatively short buildings (minimizing areas not visible to the

radar signal), it may not be as effective in more complex urban environments with tall buildings and narrow streets,
such as the case of Zaragoza, as seen in the figure below.

Figure 17: Example of two different urban areas.

Regarding UF-ID-05, although the evaluated metrics (overall accuracy, omission and commission) have been much
better than those for UF-ID-04, they still have not met quality expectations. The overall accuracy for the flood
extent layer has increased significantly from 1.02% for UF-ID-04 to 59.43% for UF-ID-05. However, it must also be
taken into account that while UF-ID-04 considers only urban areas, UF-ID-05 considers the entire land-use land-
cover (LU/LC).

Following with the social/traditional media indicator, UF-ID-06, 2 points out of a total of 20 are not correctly
positioned or do not accurately represent the locations referenced in the news articles or social media posts, see
APPENDIX B - Subection B.1.6.

In UF-ID-14 product, a minor typo error has been detected; see APPENDIX B — Subsection B.1.11.
Consistency results

UF-ID-05 product has not passed the consistency checks. Some significant topological errors have been found
within the flood extent layer, see APPENDIX B — Subsection B.1.5.

Additionally, the information provided in the product attribute tables has been (1) insufficient in the case of flood
extent layer and (2) unclear in the case of damage layers, see the figure below.

Figure 18: Example of two different attribute tables.

(1) (2)

i esp_uf 0005_extent 20180416 X iz esp_uf_0005_dmgnores_20180416 X
Field: ;H Add Sele Field: f_ﬂ Add Selection: E_"g Select By Attributes tgé Switch
FID Shape Id FID Shape™ obj type info damage_gra src_name src_date
110 PolygonZM | 0 11/0 Point 1211274 996 dd/mm/yyyy hhimm...
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It is unknown what fields [info], [src_name], and [src_date] refer to. The README file of the products explains the
meaning of the values within the [damage_gra] field; however, nothing is mentioned about the rest of the fields.
Additionally, the [src_name] field is empty for all features and it seems that [src_date] field is not properly
completed.

Note that the mandatory fields are not yet defined when evaluating this product. However, cases like UF-ID-05
cannot be considered as passes.

Usability results

The mandatory fields for the metadata are not clearly defined when evaluating this product. The work on the
metadata is still ongoing, and a template for the metadata to be compliant with the INSPIRE requirements is being
generated.

However, it was agreed that (1) metadata should include the name and description of the specific product, and
(2) there must be consistency between the information in the README file and the metadata, ensuring that they
match each other. In the case of UF-ID-05, metadata does not contain the name and description of the product.

It has been verified that all products have provided an internally standardised README file. In addition to (2)
(consistency assessment between README file and the metadata), it has been assessed whether the products are
provided according to the data format stated in this README file. Some inconsistencies have been detected in the
UF-ID-05 product, e.g., according to the README file, all layer are provided in .geojson format among others;
however, it has been observed that for some UF-ID-05 layers, .geojson files are missing.

4.2.2  UF - Italian demonstrator (Piedmont region)
! This subsection will be completed for the final release of the deliverable.

The following table gathers the results per each indicator (for more information, see APPENDIX B). Cells highlighted
in red indicate unfavourable validation results, while those in green signify products meeting the required levels
of accuracy. Finally, 'N/A' corresponds to 'Not Applicable'. The result is determined by the sum of the previous
ones; if any result is unfavourable, it results in a no-pass outcome.

Table 30: Final validation results for the Italian use case (Turin).

UF — Italy (Turin)

Validation results
01 02 03 04 | *0O5' | *052 | *058 | *054 | *05° | 06 07 09 10 13 14

Reliability
Consistency
Usability
FINAL
RESULT
*05%: Flood extent; 05% Flood depth; 053: Residential damage; 05* No Residential damage; 05°: Roads damage

4.2.3 UF-German demonstrator (Bad Neuenahr-Ahrweiler)
! This subsection will be completed for the final release of the deliverable.

The following table gathers the results per each indicator (for more information, see APPENDIX B). Cells highlighted
in red indicate unfavourable validation results, while those in green signify products meeting the required levels
of accuracy. Finally, 'N/A' corresponds to 'Not Applicable'. The final result is determined by the sum of the previous
ones; if any result is unfavourable, it results in a no-pass outcome.
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Table 31: Final validation results for the German use case (Bad Neuenahr-Ahrweiler).

UF — Germany
ation results
01 02 03 04 *05! | *052 | *05% | *05%4 | *Q55 06 07 09 10 13 14
Reliability
Consistency
Usability
FINAL
RESULT

*05*: Flood extent; 05% Flood depth; 053: Residential damage; 05* No Residential damage; 05°: Roads damage

4.2.4 UF-French demonstrator (Landes)

! This subsection will be completed for the final release of the deliverable.

The following table gathers the results per each indicator (for more information, see APPENDIX B). Cells highlighted
in red indicate unfavourable validation results, while those in green signify products meeting the required levels
of accuracy. Finally, 'N/A' corresponds to 'Not Applicable'. The final result is determined by the sum of the previous

ones; if any result is unfavourable, it results in a no-pass outcome.
Table 32: Final validation results for the French use case (Landes).

UF — France

Validation results
01 02 03 04 | *O5' | *052 | *05% | *054 | *05° | 06 07 09 10

13

14

Reliability

Consistency

Usability

FINAL
RESULT

*05%: Flood extent; 05% Flood depth; 053: Residential damage; 05* No Residential damage; 05°: Roads damage

4.2.5 Cross-cutting (UF) — Mozambique (Beira)

! This subsection will be completed for the final release of the deliverable.

The following table gathers the results per each indicator (for more information, see APPENDIX B). Cells highlighted
in red indicate unfavourable validation results, while those in green signify products meeting the required levels
of accuracy. Finally, 'N/A' corresponds to 'Not Applicable'. The final result is determined by the sum of the previous

ones; if any result is unfavourable, it results in a no-pass outcome.

Table 33: Final validation results for the Mozambique use case (Beira).

UF — Mozambique

Validation results
01 02 03 04 | *0O5' | *052 | *053 | *05% | *05° | 06 07 09 10

13

14

Reliability

Consistency

Usability

FINAL
RESULT

*05%: Flood extent; 05% Flood depth; 053: Residential damage; 05* No Residential damage; 05°: Roads damage
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4.2.6 WFS—Somalian demonstrator

This subsection will be completed for the final release of the deliverable.

4.2.7 WFS— Malian demonstrator

This subsection will be completed for the final release of the deliverable.

4.2.8 Cross-cutting (WFS) — Mozambique demonstrator

This subsection will be completed for the final release of the deliverable.

4.3 TRANSVERSAL ANALYSIS OF THE RESULTS

o This section will be completed for the final release of the deliverable.

The following table summarizes the final results obtained for each indicator and use case. Cells highlighted in red
indicate unfavourable validation results, while those in green signify products meeting the required levels of
accuracy. Finally, 'N/A' corresponds to 'Not Applicable'.

Table 34: Final Validation Results for all UF Use cases.

UF-ID Socio-economic Indexes
Final Validation results UF-ID UF-IX
02 03 04 05 06 07 09 10 13 14 01 02
Spain
France
Germany
Italy
Mozambique

4.4 RECOMMENDATIONS

! This section will be completed for the final release of the deliverable.
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5 COLD CASE DEMONSTRATOR EVALUATION BASED ON
USER AND SERVICE PROVIDER FEEDBACK

! This chapter will be completed for the final release of the deliverable.

In order to understand the strengths and weaknesses of the CENTAUR system as of the cold case phase, this
chapter provides a comprehensive analysis of the answers to questionnaires shared with end-users and service
providers. Several criteria have been assessed, notably by gauging the level of satisfaction among end-users and
technical partners, their engagement in the process, and the perceived value of the CENTAUR solutions. The
insights gained from this evaluation are instrumental in refining CENTAUR'’s system and ensuring the continuous
enhancement of its indicators, indexes and services, ultimately contributing to the broader goal of fostering novel
strategies for crisis forecasting and management.

5.1 USER AND SERVICE PROVIDER INVOLVEMENT

! This section will be completed for the final release of the deliverable.

The CENTAUR project places a significant emphasis on the incorporation of stakeholder insights to refine and
optimize its solutions. Two main channels were identified for feedback collection, including end-users and service
providers.

End-users correspond to organisations or communities that directly benefit from CENTAUR solutions and
technologies. They have expressed an interest in one or more of the demonstrators, and have sometimes
participated in several steps of the project’s lifecycle, including data collection, product validation or by providing
advice. However, not all demonstrators have a reference end-user. This is notably the case for Italy — Ceva, where
the Italian Civil Protection—Piedmont Regional Department (IT) was not able to contribute to the demonstrator
execution and feedback collection, due to other internal commitments.

Service providers project refer to technical partners within the CENTAUR consortium that develop, deploy, and
maintain the technological solutions and infrastructure essential for the project’s success. These entities offer
specialized services, expertise, and support that enable the effective implementation and operation of the system,
indicators, indexes and various services.

5.2 USER FEEDBACK ANALYSIS

! This chapter will be completed for the final release of the deliverable.
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5.2.1 CENTAUR products
5.2.2 CENTAUR platform

5.2.3 Impact on user workflow

5.2.4  Overall satisfaction

5.3 SERVICE PROVIDER FEEDBACK ANALYSIS

! This chapter will be completed for the final release of the deliverable.

5.3.1 Compliance with user requirements
5.3.2  Compliance with the proposed KPIs

5.3.3  Overall evaluation
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6 LESSONS LEARNT AND RECOMMENDATIONS

! This chapter will be completed for the final release of the deliverable.
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7 CONCLUSIONS

! This chapter will be completed for the final release of the deliverable.
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APPENDIX A GENERATION PROCESS OF ELEVATION DATA
FOR THE ITALIAN DEMONSTRATOR

Ithaca was responsible for generating elevation data for both Turin and Ceva. In the context of CENTAUR, the
Digital Terrain Model (DTM) is employed as an input for Urban Flood Indicators. Digital Terrain Models (DTMs)
represent the elevation of the bare Earth, excluding any aboveground features. Conversely, Digital Surface Models
(DSMs), which includes all ground and aboveground features, including both natural and artificial, is leveraged for
visualizing the final outputs on the CENTAUR platform. This visualization will complement and encompass
indicators and indexes generated over the areas of interest.

The workflow for generating these elevation datasets is presented in Figure 19. Even if the main input data was
different for each AQI, the workflow can be replicable for any data source of similar characteristics.

Figure 19: Workflow for collecting and preparing elevation data.

E?- Step 1. Input Step 2. Input
- data collection data
External data preparation
source

Step 3. Run for algorithms

Step 4. Quality a

LIDAR or photogrammetric

point cloud data harvesting

for high resclution DTM and
D3M generation

Cross-validation of DTM
and DSM with high
precision elevation points
and further statistical

and consistency
check

Input for innovative

k-

flood indicators (DTM) and their

visualization (DSM)

analysis

A.1 DIGITAL TERRAIN MODEL GENERATION FOR CEVA CENTRE

As previously outlined in D4.1 [RD10] regarding Ceva, a provisional DTM was generated with LiDAR data obtained
from the Italian Ministry of the Environment and Energy Security (MASE) based on a 2009 acquisition. However,
given the significant flood events in Ceva in 2016 and 2020, which could have potentially changed the terrain, it
was decided to carry out a new data acquisition. This ensures that analyses are conducted using the most up-to-
date available data, in line with the project’'s commitment of leveraging the most accurate and current data for
evaluating flood risks and impacts. Ithaca conducted the aero-photogrammetric survey exclusively for the
CENTAUR project in February 2024 over the area.

Table 35: Workflow for preparing a DTM over Ceva Centre.

DIGITAL TERRAIN MODEL GENERATION FOR CEVA CENTRE

Description

The primary data input was gathered via an aero-photogrammetric survey conducted

Step 1 | t dat: llecti
ep nput data coflection over the Ceva Centre area in February 2024. The complementary data was obtained
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DIGITAL TERRAIN MODEL GENERATION FOR CEVA CENTRE

Description

from a LiDAR survey conducted in 2009 by the Italian Ministry of the Environment and
Energy Security (MASE).

Regarding the main data source, the cloud contained 490,733,398 points in total,
distributed across LAS files with densities® of 5 and 10 cm. Notably, points from the aero-
Step 2 Data preparation photogrammetric acquisition were dense, offering accurate representations of terrain
and infrastructure during the data preparation phase.

During the processing phase in the ENVI software, three different filtering modes were
tested and applied: urban, rural and unfiltered mode.

While aero-photogrammetric techniques generally provided superior depiction of
Run of algorithms — Elevation | watercourses compared to LiDAR, some sections along riverbeds remained incompletely
Data Harvesting covered. However, it is crucial to acknowledge the inherent limitations of aero-
photogrammetry, particularly in accurately representing building structures, steep
terrain, and densely vegetated areas. Furthermore, artefacts generated during
automatic processing were also eliminated.

Step 3

To address the challenges outlined in Step 3, complementary data (provisional DTM
created by the MASE data abovementioned) was utilized to validate and verify the
results of the 2024 survey.

Validation involved comparing elevation points across the entire area. Ultimately, the
DTM with urban filtering emerged as the preferred final product due to its reliability in
the validation process. The majority of gap values fell within the acceptable range of +/-
1 meter, ensuring consistent results. The final output, the VHR DTM of 1 m/pixel
resolution, was then shared with the partners under Urban Flood track for the
generation of innovative flood indicators and indices.

Quality and consistency

Step 4 checks

A.2 DIGITAL SURFACE MODEL GENERATION FOR TURIN CENTRE —
MEISINO

Another task within the Urban Flood thematic area — elevation data harvesting involved creating a high-resolution
Digital Surface Model (DSM) for the Meisino area of Turin, with the purpose of visualising the final outputs on the
CENTAUR platform. This visualization will complement and encompass indicators and indexes generated over the
areas of interest.

Table 36: Workflow for preparing a DTM over Turin Centre - Meisino.

Digital Surface Model generation for Turin Centre - Meisino

Description

The primary input data matched that used for DTM generation in Task 2.1, sourced from
the LiDAR data survey conducted by the Polytechnic University in Turin in January 2022.

For the complementary input data, the Ministry of the Environment and Energy Security
(MASE) data, acquired during a LiDAR survey in 2009, together with Po Basin Authority
(AdBP010) with DTMs (2 m/pixel resolution) generated through LiDAR acquisitions in
2004-2005).

Step 1 Input data collection

3 The average distance between single points of point clouds.
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Digital Surface Model generation for Turin Centre - Meisino

Description

The cloud from the main data source consisted of 24,504,671 points in total and these
data were distributed across 48 LAS files (tiles). The points generated by the acquisition
Step 2 Data preparation was highly dense in urban areas, providing precise representations of buildings and
infrastructure with high accuracy.

The point cloud underwent processing in ENVI LiDAR, chosen for its suitability in data
classification and enhancement for this task. Certain artefacts generated during
processing were corrected in the GIS environment. A notable challenge encountered
Step 3 Run ofalgoriFhms —Elevation | during processing was linked to a technical limitation of LiDAR instruments, particularly
Data Harvesting in detecting and recording water bodies accurately. To address this limitation,
integration with elevation information from the DTM along the Po, Dora Riparia, and
Stura di Lanzo watercourses was necessary.

The DSM generated as output underwent validation using the DBGT building height
dataset from the Municipality of Turin, confirming its reliability and consistency. In May
2024, the final DSM output was shared with the partners involved in the WP3 to be able
to test the platform compatibility and additional requirements.

Quality and consistency

Step 4 checks

A.3 DIGITAL SURFACE MODEL GENERATION FOR CEVA CENTRE

Following a workflow similar to that used for the Turin Centre Meisino Digital Surface Model generation, a DSM
was also created for the Ceva Centre.

The primary input was aero-photogrammetric data acquired in February 2024 and it was then complemented by
data from 2009 provided by the Italian Ministry of the Environment and Energy Security (MASE). While the overall
output was accurate, some artefacts appeared in the northeast corner, similar to those in the Digital Terrain Model
(DTM), due to low point cloud density in the steep area. Additionally, areas with steep slopes and dense vegetation
were not perfectly modelled due to intrinsic limitations, necessitating manual adjustments.

The final DSM was validated using elevation points with the MASE data, showing alignment between the two
datasets in terms of elevation values. In May 2024, the final DSM output was shared with the partners involved in
the WP3 to be able to test the platform compatibility and additional requirements.
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APPENDIX B VALIDATION RESULTS FOR URBAN FLOOD
USE CASES

! This Appendix will be completed for the final release of the deliverable.

B.1 UF SPANISH DEMONSTRATOR (EBRO BASIN)

B.1.1  UF-ID-01 Static map of precipitation associated to return period

B.1.2 UF-ID-02 Forecast of return period

B.1.3  UF-ID-03 High-Resolution urban flood risk maps for various return periods
B.1.4 UF-ID-04 Inferred INSAR urban flood extent
ESP_UF_0004_EVENT_20180413.shp

RELIABILITY ASSESSMENT

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
For Flooded Union:
1 Thematic 1.02% Overall Accuracy I Correct v Incorrect It seems that urban flood is
accuracy 79.14% Comm. error overestimated. See Figure 20.
19.74% Omission error

Confusion Matrix:

o
ooded ot flooded TOTAL | User’s acc. % Commission error %

Flooded 6.00 464.09 470.09 1.28 98.72
ot flooded 116.32 3,224.34 3,340.66 96.52 3.48
TOTAL 122.32 3,688.43 3,810.75
Producer’s acc. % 4.91 87.42
Omission error % 95.09 12.58
Overall accuracy % 84.77
Overall accuracy Flooded Union % 1.02
Commission Flooded Union % 79.14
Omission Flooded Union % 19.84
CONSISTENCY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
Relative
2 positional Pertinence [JBad [ Fair Vv Good
consistency
Adjacent of features V Correct [ Incorrect Although th 12) and
Topological Cover/inclusion V Correct ] Incorrect oug ere'are g,a‘,’s( )an some
3 consistenc P ‘ "y -y of 10x10m (1 pixel), it is considered as
¥ resence.o gaps orrec ncorrect good >> automatic exit of the Floria.
Overlapping V Correct []Incorrect
4 Data type compliance |V Correct [ Incorrect Attribute table fields:
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Value range [ Correct [IIncorrect VN/A | [FID], [Shape], [Shape_Leng],
Attributes [Shape_Area], [Copyright]
consistency Filling of required fields | v Correct [ Incorrect When evaluating this product, the
mandatory fields are not yet defined.
USABILITY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
Presence of metadata |V Correct [ Incorrect Metadata contains the name and
Compliancy with description of the product.
5 Metadata INSPIRE 1 Correct L Incorrect v N/A An internally standardised README file
consistency is also provided. The product is provided

Compliancy with

CENTAUR structure* V Correct [ Incorrect according to the data format stated in

this README file.
*check for consistency between the information in the README file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

Figure 20: Thematic validation results for UF-ID-04, Spain.
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B.1.5 UF-ID-05 Enhanced urban flood damage assessment

Results for flood extent and depth
ESP_UF_0005_Extent_20180416.shp
RELIABILITY ASSESSMENT

CHECK ATTRIBUTES PARAMETERS RESULTS Comments
1 Thematic For Flooded Union:
accuracy 59.43% Overall Accuracy | _ )
18.57% Comm. error [1Correct VIncorrect See Figure 21
22.00% Omission error

Confusion Matrix:

Area (ha) ererence

oodea ot flooded TOTAL User’s acc. % Commission error %
é Flooded 1,640.28 512.57 | 2,152.85 76.19 23.81
-
é ot flooded 607.20 9,966.81 | 10,574.01 94.26 5.74
TOTAL 2,247.48 10,479.38 | 12,726.86
Producer’s acc. % 72.98 95.11
Omission error % 27.02 4.89
Overall accuracy % 91.20
Overall accuracy Flooded Union % 59.43
Commission Flooded Union % 18.57
Omission Flooded Union % 22.00
CONSISTENCY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative
positional Pertinence [1Bad []Fair V Good
consistency
3 Topological Adjacent of features V Correct [ Incorrect There are many gaps (3780) and
consistency Cover/inclusion V Correct | Incorrect many of them of a size that is not
Presence of gaps "I Correct V Incorrect appreciated (Poly_area: 0.00001). A
post-process would have to be
Overlapping V Correct [ Incorrect applied to eliminate the gaps below
the MMU.
4 Attributes Data type compliance V Correct [ Incorrect Attribute table fields:
consistency Value range "I Correct [1ncorrect v N/A | [FID], [Shape], {id]

When evaluating this product, the

Filling of required fields | [ Correct V Incorrect mandatory fields are not yet defined.
USABILITY ASSESSMENT
CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata V Correct "I Incorrect Metadata does not contain the name
consistency Compliancy with INSPIRE | [ Correct [1Incorrect v N/A | and description of the product.

An internally standardised README
file is also provided. The products are
Compliancy with B not provided according to the data
CENTAUR structure* Correct V Incorrect format stated in this README file,
e.g., in some cases .geojson files are

missing.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.
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Figure 21: Thematic validation results for UF-ID-05 Flood extent, Spain.
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RELIABILITY ASSESSMENT

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
1 Thematic Its assessment is pending.
accuracy RMSE [ Correct [JIncorrect

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
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2 Relative It covers the same extent than the
positional Pertinence [1Bad [l Fair V Good flood extent
consistency
3 Topological Adjacent of features "I Correct [lIncorrect Vv N/A | Only applies to vectors.
consistency Cover/inclusion [l Correct [1Incorrect v N/A
Presence of gaps [l Correct [lIncorrect Vv N/A
Overlapping Tl Correct [JIncorrect vV N/A
4 Attributes Data type compliance | [ Correct [lIncorrect vV N/A
consistency Value range V Correct [ Incorrect

Filling of required fields | [ Correct []Incorrect v N/A
USABILITY ASSESSMENT

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata | Correct V Incorrect An internally standardised README file
consistency Compliancy with is provided. Metadata is not provided.

INSPIRE Correct []Incorrect Vv N/A

Compliancy with
CENTAUR structure*
*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

Correct V Incorrect

Results of building and road damage assessment

ESP_UF_0005_DmgRes_20180416.shp

RELIABILITY ASSESSMENT

CHECK ATTRIBUTES PARAMETERS RESULTS Comments
1 Thematic For Affected Union:
accuracy 0% Overall Accuracy | )
22
100% Comm. error Correct V Incorrect See Figure
0% Omission error
Confusion Matrix:
.
Units I
Affected ot affected TOTAL | User’s acc. % Commission error %
::: Affected 0 179 179 0 100
[y
é ot a ed 0 5306 | 5,306 100 0
TOTAL 0 5,485 5,485
Producer’s acc. % N/A 96.74
Omission error % N/A 3.26
Overall accuracy % 96.74
Overall accuracy Affected Union % 0
Commission Affected Union % 100
Omission Affected Union % 0
CONSISTENCY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence
positional [1Bad []Fair V Good
consistency
3 Adjacent of features | I Correct [ Incorrect vV N/A
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Public (PU)

Topological Cover/inclusion V Correct [ Incorrect
consistency Presence of gaps ] Correct [JIncorrect Vv N/A
Overlapping V Correct [ Incorrect
4 Attributes Data type compliance | v Correct [ Incorrect Value range: according to the README
consistency Value range v Correct [ Incorrect file.
Filing of required Attribute table fields:
fields [FID], [Shape], [obj_type], [info],
"/ Correct VlIncorrect [damage_gra], [src_name], [src_date] >>
the meaning of some fields is unknown.
USABILITY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of v Correct [ Incorrect An internally standardised README file is
consistency metadata provided. Metadata does not contain the
li ith name and description of the product.
Compliancy wit ] Correct [JIncorrect Vv N/A P P
INSPIRE
Compliancy with
CENTAUR structure* [ Correct V Incorrect

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

Figure 22: Thematic validation results for UF-ID-05 Damaged residential buildings, Spain.
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Background image: ESRI World Imagery

AOI - Spain
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'L _ _1 VHR image footprint

Validation area [UF-ID-05]
I Reference Flood [UF-ID-05]
UF-ID-05 Flood extent
Not affected residential building
Affected residential building
Overlap (Affected)
Omission error
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ESP_UF_0005_DmgNoRes_20180416.shp

RELIABILITY ASSESSMENT

88.61% Comm. error
2.14% Omission error

CHECK ATTRIBUTES PARAMETERS RESULTS Comments
1 Thematic For Affected Union:
accuracy 9.25% Overall Accuracy

[1Correct V Incorrect

See Figure 23

Units

Confusion Matrix:

Reference

Affected ot affectea TOTAL | User’s acc. % Commission error %

::: Affected 26 249 275 9.45 90.55
[
é ot affectea 6 5,774 5,780 99.90 0.10

TOTAL 32 6,023 6,055

Producer’s acc. % 81.25 95.87

Omission error % 18.75 413

Overall accuracy % 95.79

Overall accuracy Affected Union % 9.25

Commission Affected Union % 88.61

Omission Affected Union % 2.14

CONSISTENCY ASSESSMENT

consistency

CHECK ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence
positional [1Bad [l Fair V Good
consistency
3 Topological Adjacent of features ] Correct [JIncorrect Vv N/A

Cover/inclusion

V Correct []Incorrect

Presence of gaps

[ Correct [1lIncorrect v N/A

Overlapping

V Correct [ Incorrect

4 Attributes Data type compliance V Correct [ Incorrect Value range: according to
consistency Value range V Correct || Incorrect the README file.
Filling of required fields Attribute table fields:
[FID], [Shape],
[obj_type], [info],
[] Correct V Incorrect [damage_gra],
[src_name], [src_date] >>
the meaning of some
fields is unknown.
USABILITY ASSESSMENT
CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata V Correct [ Incorrect An internally
consistency Compliancy with INSPIRE []Correct [IIncorrect Vv N/A |standardised ~ README
Compliancy with CENTAUR file is provided. Metadata
structure* does not contain the

[1Correct V Incorrect

name and description of
the product.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.
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Figure 23: Thematic validation results for UF-ID-05 Damaged non-residential buildings, Spain.
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Background image: ESRI World Imagery

Legend:

[ | Aol-spain

1
LR

_: VHR image footprint
Validation area [UF-1D-05]

I Reference Flood [UF-ID-05]
UF-ID-05 Flood extent

Not affected no residential building

O

® Affected no residential building
@) Overlap (Affected)

[ Omission error

[ ] Commission error

Spot-7, 14/04/2018 10:33UTC

ESP_UF_0005_DmgRoad_20180416.shp

RELIABILITY ASSESSMENT

Comparison result

-7}

SkySat, 14/04/2018 10:51UTC

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
1 Thematic For Affected Union:
accuracy 23.67% Overall
/;;.C;;;:Céomm. error [ Correct V Incorrect See Figure 24
23.50% Omission
error

Confusion Matrix:

Reference
A

Road length (km)

ectea ot affected TOTAL User’s acc. % Commission error %
o
Affected 66.67 148.80 215.47 30.94 69.06
ot affected 66.18 1,971.17 | 2,037.35 96.75 3.25
TOTAL 132.85 2,119.97 | 2,252.82
Producer’s acc. % 50.18 92.98
Omission error % 49.82 7.02
Overall accuracy % 90.46
Overall accuracy Affected Union % 23.67
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Commission Affected Union % 52.83
Omission Affected Union % 23.50
CONSISTENCY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence
positional [1Bad [!Fair Vv Good
consistency
3 Topological Adjacent of features | [ Correct [l Incorrect VN/A | There are 1,657 overlapping line
consistency Cover/inclusion V Correct [ Incorrect features.
Presence of gaps ] Correct [JIncorrect Vv N/A
Overlapping I Correct V Incorrect
4 Attributes Data type compliance | v Correct I Incorrect Value range: according to the README
consistency Value range V Correct L Incorrect file.
Filling of required Attribute table fields:
fields [FID], [Shape], [obj_type], [info],
[] Correct V Incorrect [damage_gra], [src_name], [src_date],
[Shape_leng] >> the meaning of some
fields is unknown.
USABILITY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of v Correct [ Incorrect An internally standardised README file is
consistency metadata provided. Metadata does not contain the
Compliancy with “ Correct T Incorrect v N/A description of the product.
INSPIRE
EEI\T‘IPAIIS;Cztructu\:Qih [l Correct V Incorrect

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

Figure 24: Thematic validation results of UF-ID-05 Damaged Roads, Spain.
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B.1.6 UF-ID-06 Social/Traditional media indicators for Urban Flooding Map
esp_uf 0006_20180415_20180416.kml

Relevance  Geospatial

ID_point Comments

Check check

15/04/2018 - View of the Basilica de Nuestra Sefiora del Pilar

The point is outside the Aol and

15/04/2018 - Near Osera de Ebro wrongly located.

W one ol T
S ol ;. A& /2 ~
AP

t well geo-referenced; it is approximately 6km away

. R B TR AW —

o

|
IMagenes: Gudrdia Civil

The photograph that appears in the new
approximate viewing angle of the image acquisition

15/04/2018 - Helios Swimming Center N N

15/04/2018 - Basilica de Nuestra Sefiora del Pilar v v

15/04/2018 - View of the Basilica de Nuestra Senora del Pilar \ \

15/04/2018 - View of NH Hotel and Basilica N N

15/04/2018 - Aura Restaurante v N

15/04/2018 - View of Ebro from Puente de Santiago (Bridge) \ \

15/04/2018 - View of Basilica de Nuestra Senora del Pilar \ \

15/04/2018 - Aerial view of Basilica de Nuestra Senora del Pilar N N

15/04/2018 - View of Helios Swimming Club N N

15/04/2018 - Monzalbarba N N

15/04/2018 - View of the Helios Swimming Center \ \

16/04/2018 - Monzalbarba v v

16/04/2018 - View of the Basilica de Nuestra Senora del Pilar Y N

16/04/2018 - View from Puente de Santiago (Bridge) ) )

16/04/2018 - View of Helios Swimming Center v v

Same link (X/Twitter) as the
16/04/2018 - Molino de San Lazaro 3 X previous one. The video frame at
00:16s, does not show the Molino.

16/04/2018 - View of Ebro and Helios Swimming School v v

16/04/2018 - Aerial view of Ebro near Helios Swimming Center and y y

Puente de Santiago
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consistency

CONSISTENCY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence According to the table above
positional [1Bad [ Fair V Good

4 Attributes
consistency

Data type compliance

V Correct [/ Incorrect

Value range

[l Correct [JIncorrect vV N/A

Filling of required fields

V Correct [ Incorrect

This ID is provided as a .kml. Each
point, gathers the date, a brief
description and the link to the data
source.

Compliancy with CENTAUR
structure*

[l Correct [JIncorrect vV N/A

USABILITY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata Correct [IIncorrect v N/A | Aninternally standardised README
consistency Compliancy with INSPIRE Correct [IIncorrect VN/A |file is provided instead of

metadata. The product is provided
according to the data format stated
in this README file.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.1.7 UF-ID-07 Hazard web sources indicator

ESP_UF_0007.xIsx

USABILITY ASSESSMENT

Compliancy with CENTAUR
structure*

[l Correct [1Incorrect vV N/A

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata Tl Correct [lIncorrect Vv N/A | Aninternally standardised README
consistency Compliancy with INSPIRE | 7 Correct [ Incorrect Vv N/A | file is  provided instead of

metadata. The product is provided
according to the data format stated
in this README file. A minor typo
has been observed:

#x%% ||F-ID-7: Hazard web

1) GEMERAL INFORMATION

Contact:

sources indicator *®*=

Stefano De Finis, stefano.definis@e-geos.it

Simone Riccardi, simone.

General meaning of the in

riccardi@e-geos.it

dicator:

UF-ID-5 is a urban flood indicatorjIndicator based on several

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.1.8 UF-ID-09 Assets and financial resources

ESP_UF_0009 incomes_ 20180101 20180101 _10m_wags.tif

CHECK | ATTRIBUTES

RELIABILITY ASSESSMENT

PARAMETERS

RESULTS

Comments

1

‘Look-and-feel’ check

V Correct [ Incorrect

The product is compared with an
income layer, classified following
the quantile method.
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|nputXX_Aver;e;gro;s_income_per_persnn_EO‘IS{eums]
AV_GROSS_|

[ 5906 - 13007

[ 13008 - 15271

[ 15272 - 18424

W 13425 - 26267

CHECK | ATTRIBUTES PARAMETERS

ESP_UF_0009_incomes_20180101_20180101_10m_wgs.tif
Value
1: Low incomes (bottom quartile average income)
2: Low to medium incomes
I 3: Medium to high incomes
I 4 High incomes (top quartile average income)

CONSISTENCY ASSESSMENT
RESULTS Comments

2 Relative Pertinence
positional

consistency

[1Bad L[IFair Vv Good

4 Attributes Data type compliance

] Correct [JIncorrect Vv N/A

consistency Value range

V Correct [ Incorrect

README file.

Filling of required fields

CHECK | ATTRIBUTES PARAMETERS

] Correct [JIncorrect Vv N/A

USABILITY ASSESSMENT

RESULTS Comments

According to what states in the

5 Metadata
consistency

Presence of metadata

V Correct [ Incorrect

Compliancy with INSPIRE

1 Correct [1Incorrect Vv N/A

Compliancy with CENTAUR
structure*

[ Correct V Incorrect

An internally standardised README
file is provided instead of
metadata. The product is provided
according to the data format stated
in this README file.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

ESP_UF_0009_livspace_20240101_20240101_10m_wes.tif

CHECK | ATTRIBUTES

PARAMETERS

RELIABILITY ASSESSMENT
RESULTS

Comments

1

CHECK | ATTRIBUTES

‘Look-and-feel’ check

PARAMETERS

V Correct [ Incorrect

CONSISTENCY ASSESSMENT
RESULTS

The product is compared with the
information provided in WFS3D
and GHS_POP layers.

Comments

2 Relative
positional
consistency

Pertinence

[1Bad [IFair Vv Good

4 Attributes

Data type compliance

[ Correct [1Incorrect v N/A

consistency

Value range

V Correct [ Incorrect

Filling of required fields

[ Correct [1Incorrect Vv N/A

According to what states in the
README file.
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USABILITY ASSESSMENT

CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata V Correct [ Incorrect An internally standardised README
consistency Compliancy with INSPIRE | [ Correct []Incorrect v N/A |file is provided instead of
Compliancy with CENTAUR metadata. The product is provided
structure* ] Correct V Incorrect according to the data format stated
in this README file.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.1.9 UF-ID-10 Public services and government support
ESP_UF_0010_services 20230101 _20230101_10m_wgs.tif

RELIABILITY ASSESSMENT

CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
1 Information regarding roads, and
‘Look-and-feel’ check V Correct [ Incorrect Ioc§t|ons .Of hospitals, fire apd
police stations are superposed with
the layer under assessment.

7] HOSPITALS_SPAIN_point_pr
point_p

e
Fire_Police_Location_point_pr
ESP_UF_0010_services_20230101_20230101_10m_wgs.tif amenity
Value G fire_station

M 1: minimal distance (bettom quartile of cells) 0 |
| | police
2: low distance P

3: medium distance Roads
. 4: high distance (top quartile of cells) —

CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence
positional T1Bad [JFair Vv Good
consistency
4 Attributes Data type compliance "I Correct [llncorrect Vv N/A | According to what states in the
consistency Value range V Correct [ Incorrect README file.
Filling of required fields [ Correct [1Incorrect vV N/A
USABILITY ASSESSMENT
CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata V Correct [ Incorrect An internally standardised README
consistency Compliancy with INSPIRE | T Correct [IIncorrect v N/A | file is  provided instead of
Compliancy with CENTAUR metadata. The product is provided
structure* [ Correct V Incorrect according to the data format stated
in this README file.
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*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.1.10 UF-ID-13 Ability to evacuate

ESP_UF_0013_evacchal_20230101_20230101_10m_wags.tif

RELIABILITY ASSESSMENT

CHECK |  ATTRIBUTES PARAMETERS RESULTS Comments
1 Information regarding roads, and
‘Look-and-feel’ check V Correct | Incorrect Points of Interest are superposed
with the layer under assessment.
CONSISTENCY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
2 Relative Pertinence
positional Bad []Fair V Good
consistency
4 Attributes Data type compliance Correct [lIncorrect Vv N/A | According to what states in the

consistency Value range V Correct [ Incorrect README file.
Filling of required fields Correct [lIncorrect vV N/A
USABILITY ASSESSMENT
CHECK | ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata Presence of metadata V Correct | Incorrect An internally standardised README
consistency Compliancy with INSPIRE | (I Correct [ Incorrect VN/A |file is provided instead of

Compliancy with CENTAUR
structure*

Correct V Incorrect

metadata. The product is provided
according to the data format stated
in this README file.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.1.11 UF-ID-14 Economic impact of floods

esp_uf_0014_20180415-20180416.pdf

RELIABILITY ASSESSMENT

CHECK ATTRIBUTES PARAMETERS RESULTS Comments
1 Links are
‘Look-and-feel’ check V Correct [ Incorrect correct
The .pdf states that 4,00ha were flooded The official news stated that 4,000ha were flooded | Minor typo
error  has
4 AGRICULTURE La organizacién asegurd, en una nota de prensa, que hasta el viernes | hopn
mas de 4.000 hectéareas habian sido anegadas por el agua, echando a
- Alagén: 500 hectares flooded (urban area not affected) perder cultivos recién sembrados de alfalfa, cereales y hortalizas. A buen detected
£l Economista (Apr 15, 2018, 11:40AM)
Aragén: The agricultural organization UPA Aragén estimates that the losses from the
flood could be between 150 and 200 million euros due to damage not only to crops
and livestock farms but also to livestock infrastructure and prj perties. The
organization states, that as of Friday, Apr 14'", more thar(l,w hectaresjlave been
flooded, spoiling recently planted crops of alfalfa, cereals, an es. The
estimate is expected to be much higher as of Apr 15*.
Heraldo (Apr 15, 2018, 2:11PM) / £l Economista (Apr 16, 2018, 7:39PM)
USABILITY ASSESSMENT
CHECK ATTRIBUTES PARAMETERS RESULTS Comments
5 Metadata consistenc Presence of -~ An internall
¥ [] Correct [1Incorrect v N/A . 4
metadata standardise
Compliancy  with d README
[ Correct [lIncorrect v N/A ) )
INSPIRE / file is
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Compliancy  with provided
CENTAUR instead  of
structure* metadata.
The product
is provided
[] Correct [IIncorrect v N/A according to
the data
format
stated in this
README
file.

*check for consistency between the information in the read me file and the metadata and ensure that they match each other. Metadata
should include the name and description of the specific product.

B.2 UF—ITALIAN DEMONSTRATOR (PIEDMONT BASIN)

! This Appendix section will be completed for the final release of the deliverable.

B.3 UF— GERMAN DEMONSTRATOR (BAD NEUENAHR-AHRWEILER)

! This Appendix section will be completed for the final release of the deliverable.

B.4 UF— FRENCH DEMONSTRATOR (LANDES)

! This Appendix section will be completed for the final release of the deliverable.

B.5 CROSS-CUTTING DEMONSTRATOR (UF) — MOzZAMBIQUE (BEIRA)

! This Appendix section will be completed for the final release of the deliverable.
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APPENDIX C VALIDATION RESULTS FOR WATER
FOOD SECURITY USE CASES

! This Appendix will be completed for the final release of the deliverable.

C.1 WFS—SOMALIAN DEMONSTRATOR

! This Appendix section will be completed for the final release of the deliverable.

C.2 WFS—MALIAN DEMONSTRATOR

! This Appendix section will be completed for the final release of the deliverable.

C.3 CROSS-CUTTING DEMONSTRATOR (WFS) — MOZAMBIQUE

! This Appendix section will be completed for the final release of the deliverable.

AND
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