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8.1 Introduction

The AGEO project aims to implement five pilots
of citizen observatories to improve the monitor-
ing and management of natural hazards in the
Atlantic Arc Area, through active participation
of stakeholders, local communities and citi-
zens in multiple aspects of risk assessment and
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prevention. These will be referred to as “pilots”

in the following.
The five pilot observatories are located
the Atlantic Arc (Fig. 8.1):

along

— Citizen’s observatory of vulnerability to
coastal risks of erosion and marine flooding

in Brittany, France

— Multi-hazard Citizens’ Observatory in

Lisbon, Portugal
— Citizens’ Observatory on Rockfall

and

Rockfall Triggers in the Canary Islands,

Spain
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Causeway
Coast

Madeira

Fig. 8.1 Location of the five pilot observatories of AGEO

— Citizens’ Observatory on Rockfall and
Rockfall Triggers in the Causeway Coast,
Northern Ireland

— Multi-hazard  Citizens’
Madeira Island, Portugal.

Observatory  on

These pilots constitute a representative panel of
different hazards, stakes and risk situations for
the populations at the scale of the Atlantic Arc,
responding in this way to the priorities of the
INTERREG program. This set of pilot obser-
vatories also includes remote or isolated terri-
tories where data is typically lacking due to the
absence of systematic collection of reference
data, and despite the high occurrence of natural
risks. AGEO aims to involve local communi-
ties through participatory science tools in order
to improve the collection of scientific data for
decision-aid and awareness raising purposes.
The use of European Copernicus services, based

on satellite imagery, has been examined, both to
assess their potential for hazards monitoring and
to improve risk management methods (see Chap.
4). Above all, the main objective of pilots of
AGEDO is to adopt common approaches to share
information between local citizen communities,
natural hazard managers, emergency services
and decision-makers in order to strengthen risk
monitoring and risk management systems.

8.2 Methods for the Self-
Characterization of the Pilot

Observatories

Definition of the pilots’ objectives: workgroups,
brainstorming, mind mapsThe observation of
geohazards is a vast domain. It is therefore not
surprising that there is great diversity among
the pilot observatories of AGEO. In order to be
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able to identify relevant axes of harmonization
and to structure a collaborative roadmap while
respecting the specificities of each pilot, all part-
ners have engaged in collaborative work, includ-
ing through hazard-specific working groups.
Following several approaches for self-character-
ization has allowed each pilot could to define its
objectives, means, constraints and ambitions in
a homogeneous framework. Brainstorming ses-
sions on this topic have taken place at multiple
occasions throughout the beginning of the pro-
ject, during consortium meetings and conference
calls.

The first step was to agree on a broad, inclu-
sive definition of observatories and to under-
stand the expectations and needs of each of the
partners in relation to AGEO. In the framework
of AGEO, geohazard observatories aim to:

(i) improve and capitalise on knowledge of
hazards and exposure through long-term
monitoring and data dissemination;

(i) improve risk management and prevention
by involving different stakeholders and pro-
viding tools to help decision-making;

(iii) contribute to the improvement of the risk
culture by involving citizens in monitoring
and/or by providing them with information
materials.

Then, during an online collaborative exercise of
mind mapping, AGEO partners identified more
specific objectives shared among all pilots:

— monitoring hazards and defining measure-
ment protocols (data collection)

— use of Copernicus services and other Earth
Observation tools (development of product
and services)

— building/maintaining partnerships with local
authorities and other stakeholders

— providing standardised data for the public
authorities responsible of risk management

— providing access to documentary resources
and/or results through a dedicated web portal

— leading/animating groups of natural risk man-
agement professionals and citizens
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— providing expertise in civil engineering or
support for the risk management policies at
local scale

— proposing training sessions and awareness-
raising measures

— setting up warning systems

For each of these points, the pilots were able to
specify the action plan they intended to deploy
during AGEO.

8.2.1 Survey and Semi-Directive

Interviews

Taking into account the differences among pilots
regarding their development stage, stakeholders
configuration, and even the approach envisioned
for citizen participation, a survey consisting of
56 questions was proposed to the pilot observa-
tories’ teams, to better identify the specificities
of each observatory. It was structured along the
following lines:

— Governance

— Types of territory concerned (area, popula-
tion, environment, etc.)

— Types of risk and the dynamics of hazards,

— Main objectives of the observatory,

— Means of observation,

— Tools for data dissemination,

— Modalities of citizens’ involvement,

— Target audiences (managers, inhabitants,
tourists, emergency services),

These topics are common to all the pilot obser-
vatories of AGEOQ, therefore making inter-com-
parisons possible when analysing the answers to
the survey.

Based on the feedback from the mind map
session and the survey, a series of semi-directive
individual interviews was conducted with each
of the pilots, lasting approximately one hour
and consisting of 16 questions. The goal was to
expand on the results of the survey by clarifying
certain answers and getting quantitative infor-
mation, in order to gain a better understanding
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of the goals, functioning, and activities of the
pilot observatories.

8.2.2 C(Classification Matrix
of Observatories

The analysis of the information collected
through these various means confirmed the dif-
ferences in configuration and operating modes
among AGEO pilots. The observation strategies
and the means deployed vary from one pilot to
another, which stems from the difference in their
goals and also in the type of stakeholders they
preferentially interact with.

In order to synthetize these results on self-
characterization, the matrix initially elabo-
rated by OSIRISC team (Philippe & Hénaff,
2021) is adapted to suit the wider scope of
AGEQ'’s observatories. The underlying clas-
sification scheme and the matrix representa-
tion offers a very visual approach, similar to
a QR-code, to identify the preferred lines of
action and operating methods of an observa-
tory (Fig. 8.2).

The matrix is of dimensions 4 x 4. It is not
intended as a rating of the quality or efficiency
of an observatory, but as a way of highlight-
ing priority areas and operating methods at a
given time. Cells in the matrix describe possible
actions the observatory may undertake. Results
of the self-characterization study are capital-
ized by colouring the cells corresponding to the
objectives of each observatory. Checked cells
will draw a pattern, allowing a visual identity
to emerge, which can eventually lead to iden-
tifying different types of observatories. Short
text descriptions provide details on the activ-
ity undertaken in the coloured cell. The col-
umns represent different operational areas of
the observatory. The “geo-risks” column con-
tains actions related to hazards monitoring and
risk assessment. The columns “Risk managers”,
“Citizens of the territory” and “Emergency ser-
vice” are meant to describe the involvement of
the observatory with the different stakehold-
ers, and whether the observatory is engaged in
actions relevant for these stakeholders. The more
coloured cells a column contains, the more this
axis of activity is favoured by the observatory.

Who/what does your pilot interact with?

Risk management
stakeholders

Collecting data Training

Citizens of the territory Emergency services

Monitoring risks, setting

Irikgrming up warning systems

Standardizing &
validating data

Advising on monitoring
and risk management
projects and policies

Participating in projects
and events

Conducting drills for a
general audience

Developing products and

Expertising risk
management projects

Providing support

Follciring. taxdtary regarding decisions to

+ JUawWwaAjoAu) Buiseasdu] -

Assessing geodynamics /
risks assessment

. = projects . L
services and policies (local organize crisis
authorities or State) management
Managing the

Risk management
planning (works,
restoration...)

Leading / coordinating a
community, citizen
networks

deployment of protection
and emergency response
resources

Fig. 8.2 Standard classification matrix of the citizen observatories of AGEO
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The rows define how far toward risk man-
agement the pilot is going with respect to each
operational area:

— The upper rows of the matrix correspond
to observation goals and awareness-raising
among the various audiences,

— The further down in the matrix, the more the
pilot goes beyond data collection and dissem-
ination, by exploiting the data into products
and services and engaging further with stake-
holders, eventually to carry out operational
missions to assist in decision-making and risk
management.

The matrices therefore summarise the main
actions carried out by the pilots, their working
partners, and the relations with stakeholders.
The cells left blank may appear as possible evo-
lutions of the pilot observatory.

8.2.3 Identification of Action Levers
Building upon the results of the self-characteri-
zation, action levers were proposed to the AGEO
pilot observatories in order to define common
tools to strengthen citizen involvement and
improve outputs for risk management.

Actions that emerged as priorities are:

— participative science tools (including the
design of the AGEO smartphone application),

— raising public awareness,

— data sharing (development of AGEO plat-
form) and eventually considering early-warn-
ing alert procedures

— the definition of indicators to quantify the
risk.

As the project progressed and through ongoing
discussions within the consortium, the pilots
have updated their roadmaps, adding comple-
mentary actions.
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Presentation of the Citizens’
Observatory Pilots of AGEO
Project: A Diverse Set

of Pilots

8.3

The mind map produced less than a year after
the start of AGEO project gave an overview of
the aspirations any initial steps of each pilot
(the formatted original mind map is shown in
Fig. 8.3). The pilots’ objectives have evolved
since then, adapting to the implementation con-
straints and drawing inspiration from other
AGEO pilots.

In order to have a synthetic presentation of
the characteristics of each pilot observatory, the
following “identity cards” have been produced
from the results of the interviews and surveys
(Fig. 8.4).

The pilots address different types and inten-
sities of hazards, some pilots being “multi-haz-
ards”. Their spatial coverage, configurations and
the degree of exposure of the infrastructures and
human lives vary from one territory to another.
From the surveys and interviews, it also appears
that different types of structures are in charge
of the implementation and coordination of the
observatories. The five pilots also have various
degrees of maturity (Fig. 8.5), the observato-
ries in Brittany and Lisbon being more than 10
years old, while the pilots in the Canary Islands,
Causeway Coast and Madeira have been initi-
ated as observatories during the project.

With regards to the geohazards monitored
by the AGEO pilots, the needs for measure-
ments and the approaches for managing the
associated risks will depend on the kinemat-
ics of these hazards. The Fig. 8.6 classifies
these geohazards along two axes: one axis for
the sudden nature of the process (from slow to
rapid) and one axis for the duration of the event
(from transient to long term). For example, the
more sudden the hazard, the higher the need for
an early-warning system, while the duration of
the process will have a greater influence on the
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What actions would you like to develop in the framework of AGEO project?
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Several databases,
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avadable but not
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Citiren engagement

A ement
s s priority to

peoteceds dedicated
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gechazards jo.g- for
larwdskides: in situ
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only a fow ul
services: Sentingl-1

Viinarabibty mags
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but a goal i to have
an interactive
platfonm o shaw
oCcurrences,
reports, results..

Integration of
gechazands in
Lishon management
plan {regulation and
ath fhan
instrum-ents)

Wiorkshaps,
creation of

Itis 3 goal of Lisbon
pikat but specific
action are not yet

)

dissemination
material, somme
actions developed

e
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Fig. 8.3 Formatted results of the mind map exercise identifying the actions that the pilots intended to developed

timeframe of application of envisioned manage-
ment policies.

The strategy of the pilot observatory will
vary according to the size of the area affected
by the hazards, but also the type of environment
at risk: rural, natural or densely built-up zone,
presence of natural or cultural heritage among
the exposed elements on the territory (Fig. 8.7).
The AGEO pilots again show a great diversity
in the types of environments exposed, from very
densely populated and with a rich cultural herit-
age as Lisbon to almost uninhabited but with a
very high number of visiting tourists attracted
by the natural heritage as the Causeway Coast.

Given these disparities in the size of the ter-
ritory, the type and kinematics of the hazards
and the type of environment, AGEO pilots obvi-
ously use different methods, tools and proto-
cols to monitor their risks (Fig. 8.8). The survey
showed that all pilots use (or are about to use)
satellite imagery, whether from Copernicus or
other Earth Observation (EO) services. The
use of aerial or terrestrial photographs is also

common to all pilots for the collection of in situ
data. This information has contributed to guid-
ing the development of the AGEO citizen sci-
ence application around a reporting system
based on taking geolocalized pictures.

The goals, operating methods and resources
dedicated to risk observation are different from
one pilot to another because they depend mainly
on the exposed elements (human beings, eco-
nomic assets, infrastructure, natural or patri-
monial sites, etc.) and the stakeholders (civil
society, local communities, civil protection, etc.)
working with the AGEO pilot teams.

The interest of different stakeholders in the
results of the AGEO pilots was also the subject
of a survey sent to the pilots (Fig. 8.9). This
survey shows that local authorities and commu-
nities are very concerned about these geo-moni-
toring issues. The role of civil protection and the
interest of private structures are less significant
for the more rural territories or natural areas,
whereas they increase in the most urbanised
areas.
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L
Citizens’ Observatory of vulnerabl to coastal riks in Brittany, France : ’ 1

e

ed hazard:
CIiff retreat, slope instability, rockfalls, marine flooding, beach erasion
Urban - medium density urbanization
Exposed environments Rural - low density urbanization
Natural Environments
s
ssone

In situ instrumentation

Regular field measurement campaigns
One-off field measurement campaigns
Post-event survey

Geolocalized photo monitoring

PR ——

Muiltihazard Citizen's Obervatory in Lisbon, Portugal

Year of launch 2010
DR muni':iﬂali =

Landslides, earthquakes, flooding, marine flooding and geotechnical risks

urbgn ; h:lgh m urbaniﬂﬁm
e

Data collection (approach,
revisit frequency...)

Managers in charge of risk management, civil society/residents
Canary Island zens’ observatory on rockfalls and rockfalls-triggers 100 km i

Data collection (approach,
revisit frequency...)

No field measurements to monitor hazards

(3 o £
Observed hazards CIiff retreat, slope instability, landslides, rockfalls o W = R

Urban - high density urbanization = s
Exposed environments Urtian'- il T

Rural - low density urbanization

Natural Envirenments B

I oo
Annual financial resources [y

Regular field measurement campaigns

GETERET ERIRE R PP One-off field measurement campaigns
revisit frequency...) Post-event survey

Geolocalized photo monitoring

Risk managers and emergency services, civil society/residents

Fig. 8.4 Identity cards of AGEO pilot observatories in Brittany, Lisbon, Canary Islands, Causeway Coast and
Madeira
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Citizens' observatory on rockfalls in Causeway Coast, Northern Ireland

2020
National public organism
0.7 km?®

Cliff retreat, slope instability, landslides, rockfalls

Rural - low density urbanization

Exposed environmen
il Natural Environments

2 persons

Annual financial resources 13

In situ instrumentation

Regular field measurement campaigns
Post-event survey

Geolocalized photo monitoring

Data collection (approach,
revisit frequency...)

civil society, tourists

Multihazard Citizens’ Observatory in Madeira Island, Portugal

g
=

University of Madeira

Spatial coverage 741 km?

Observed hazards

Urban - high density urbanization
Urban - medium density urbanization
Rural - low density urbanization
Natural Environments

Exposed environments

S persons

Annual financial resources BRG]

In situ instrumentation
Geolocalized photo monitoring
Weather stations

Civil society/residents

Data collection (approach,
revisit frequency...)

Fig. 8.4 (continued)

The pilots are all convinced of the impor-
tance of dissemination toward citizens to
increase risk awareness. They are all engaged
in outreach and training activities for public
authorities, managers or citizens. Depending on
the pilot and the stakeholders, these activities
take different forms, ranging from an advisory
role for risk management authorities to commu-
nication via social networks.

Finally, it can be noted that the financial and
human resources available are different from

5 km

25km

s

Cliff retreat, slope instability, landslides, rockfalls, flooding

one pilot to another, but can also change over
time. Indeed, depending on the governance of
the pilot observatories, some may have difficulty
in finding recurrent funding. It is essential to
establish formal partnerships with public author-
ities, to ensure the sustainability of the pilots
through political support.

A comparative analysis of the matrices
obtained for the various pilot observatories
makes it possible to identify those whose mis-
sions are identical or very similar (Fig. 8.10).
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Brittany

Lisbon

2008 2010 2012 2014 2016 2018 2020 2022

Fig. 8.5 Date of creation of the different pilot observatories

Kinematics of hazards
ﬁ Lisbon :

Rapid process

Causeway

Brittany

Coast

Madeira

Causeway

Coast

Long term
process

Transient .
process

Landslide

Building
settlement

Brittany

Madeira

"

Slow process

Fig. 8.6 Kinematics of the geohazards monitored by the AGEO pilots
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Type of exposed environments

—Lisbon

Exposure of
cultural heritage

b

—Canary Islands
—Madeira
=Causeway Coast

—Brittany

Natural /
rural areas

Exposure of
natural heritage

Areas of dense
urbanization

Fig. 8.7 Types of exposed environments in the AGEO pilots

Methods for hazard monitoring

—Lisbon

In situ instrumentation /
Field measurement campaigns

—Canary Islands
—Madeira
—Causeway Coast

—Brittany

Data collected by citizens, local Remote sensing
communities and local managers

Fig. 8.8 Methods for hazard monitoring used by the AGEO pilots
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Private contractors (civil works /
consultants)— Insurance — Energy
or utility providers

Public research institutes /

Local authorithies -
Federal/national government

Local communities -
Land owners -
Schools

universities—
Professional associations

First responders—
Civil protection

™ Media
—Lishon

—Madeira

—Causeway Coast

Tourists —Brittany

Fig. 8.9 Stakeholders’ interest on the outcome of AGEO pilots

These classification matrices and the result-
ing QR codes confirm a variety of goals and
overall strategic positions but also highlight
similarities between the AGEO pilot observa-
tories. Brittany and Lisbon pilots have simi-
lar QR-codes pilots, and so do Madeira and
the Causeway Coast. It can be seen that all the
observatories carry out activities related to sci-
entific data collection and information/aware-
ness-raising for citizens. The profiles reveal
different types of missions ranging from scien-
tific observation to operational decision support
- sometimes in a crisis management context.
As can be expected, observatories where

populations are highly exposed to natural risks
consider the relationship with emergency ser-
vices among their priorities.

8.4  Conclusion

The set of AGEO pilot observatories covers
a wide range of configurations in terms of the
profile, goals and constraints of the pilots. In
this context, AGEQO’s achievement is precisely
to have developed common tools suiting the
needs of such a diversity of pilots. These tools
mainly aim at reinforcing the commitment of
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Brittany

Who/what does your pilot interact with?

Monitering risks, setting
up warning systems

Conducting drills for a
general audience

Prowviding support
regarding decisions to
organize crists
management

+ juawanjoau) Jujseanu) -

Managing the
diployment of protection
and emergency response
FEIOUTCES

Risk management
planning (works,
restoration...)

Assessing geodynamics [
risks assessment

Who/what does your pilot interact with?

Monitoring risks, setting
up warning systems

Providing support
regarding decisions to
organize crisis
management

+ Juawanjoau) duiseanu] -

Managing the
deployment of protection
and emergency respanse
TESQUrces

Risk management
planning (works,
restoration...)

Leading / coordinating a
community, citizen
AWk

Degree of implementation

The abservatory was created in 2002 at the
initiative of university researchaers. Its perimeter
has been extended to a regional scale,

Governance

Observatory lead by the University of Brest, in
association with the Conseil Départemental du
Finistere

Specificities

It focuses mainly on monitaring coastal hazards
and assessing the vulnerability of territories. Local
decision-makers are members of the observatory
and the science/management links are strong.
Citizen involvement is an axis to be developed.

Type of territory exposed
Natural environments + urbanized areas

Sustalnability of funding

The sowrces of funding are muitiple {local
partners, European Union, French Government).
However, sustainability i not guaranteed.

Degree of implementation

The observatory has been developing for 10
years, Crogs links have been set up within the
municipality (urban planning, environment, risks,
works,..), Collaborations exist with academics
and public and private organizations specialized
in rick management,

Governance
Observatory driven by Lisbon City Hall

Specificities

The observatory has an operational and
decision-making role. Measures and studies,
assistance in the development of adaptation
strategies and land-use planning projects. Citizen
invalvement is under development.

Type of territory exposed
Urbanized territory

Sustainability of funding
Existence of sustainable means, search for new
public funds

Who/what does your pilot interact with?

Monitoring risks, setting
up warning systems

Expartising risk
management projects
and policies (local
authorities or State)

Following territory

Developing products and projects

services

.
-
3
a
2
-]
=
5

®
)
=
]
3
"
E
-

Managing the
deployment of protection
and emergency response
FEsQUrces

Risk management
planning [works,
restoration...)

Leading / coordinating a
community, citizen
networks

Degree of implementation

The observatery has been recently defined and
it has recently become operational. However
there are partnerships with local authorities.

Governance
Observatory lead by Instituto Geolegico y
Minero Espaiia (public institution)

Specificities

There are ne continuous risk monitoring points
on the archipelago, but there are research
projects and studies requested by local
autharities to better manage and monitor risks,

Type of territory axpased
Urbanized territory + natural environments

Sustainability of funding
Regular public funding and search for new
funding for the implementation of the pilot

Fig.8.10 Comparison of the “QR code” matrices for classification of the pilot observatories
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Causeway Coast

Degree of implementation

The observatory has been recently defined and it
has recently become operational. Currently
establishing harmonised measurement protocals
and strengthening links with stakeholders

Governance
Observatory lead by the Geological Survey OF
Monitoring risks, setting | Morthern Ireland, In association with the National
Training 3
up warning systems Trust
Specificities
— ; The site is frequented by many tourists whe
wa‘:m mENRAMNE | by ticipating in projects | Conducting drills fora | constitutean interesting resource for data
and risk management and events. general audience collection of smartphone applications. This will
projects and policies require the development of applications. The
ohservatory wishes to bring validated data to risk
- " " " management actors and to deliver advice to local
) Expertising risk Followdng tevtitony Providing support sHesip il o)
Developing productsand | management projects ks regarding decisions to
services and palicies. [local L organize crisis
authorities or State) management Type of “"'_"9"\' exposed 4 <
Matural environments and very litthe urbanization
. Managing the
> Y Risk management . 2 Sustainability of funding
k“:.:::iaﬁe‘:mm“ / planning (works, rind i Lok pm:“::: The internal budgets are sustainable but not large
restoration...) Ermsem': es'”'"’ encugh to develop the observatory praject.
Additional co-financing has to be found,

Whofwhat does your pilot interact with?

n

Degree of implementation

Tha: observatory has been recently defined and
it has recently become operational, Existing links
with local partners.

Manitoring risks, setting
up warming systems

Training
Governance

Observatory lead by the University of Madeira,
in assockation with civil protection and public

Standardizing & ldumng on monitoring schools,
ialidé tina ke and risk management
B projects and policies Specificities

Observatory focused on the acquisition of data
measured by citizens and raising awareness of
the general pubdic

Expertising risk
management projects
and policies (local
authorities of State)

Providing support
regarding decisions to
organize crisis
management

Following territory

Developing products and projects

services Type of territory exposed

Urbanized territory + natural environments

+ Juawanjoau) Buiseanu) -

) Managing the
deployment of protection

and emergency fresponse
resources

Sustainability of funding

Risk management
Looking far public funding

planning {works,
restaration...)

Assessing geodynamics |

risks assessmont

Fig. 8.10 (continued)
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citizens so that they actively participate in the
creation and dissemination of new knowledge
on geohazards. Thanks to citizen involve-
ment, AGEO pilots will be able to collect and
exploit geohazards observation data to guide
public action on the one hand, and to train
exposed populations to increase their aware-
ness and preparedness on the other hand. Given
their applicability to the diversity of pilots
AGEQO, these tools are likely to be robust for
potential transfer to new citizen geohazards
observatories.
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