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Disclaimer

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

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

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

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

Copyright message

©GUARDEN Consortium, 2022-2025. This Deliverable contains original unpublished work except
where clearly indicated otherwise. Acknowledgement of previously published material and of the
work of others has been made through appropriate citation, quotation or both. Reproduction is
authorised provided the source is acknowledged.
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MNP Madagascar National Parks

MSP Multistakeholder Partnerships
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NGOs Non-Governmental Organization

NW north-western
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SDGs Sustainable Development Goals
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SP Spain
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T Task

UNEP United Nations Environment Programme
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1 Executive Summary

This deliverable presents a comprehensive exploration of the multifaceted aspects of WPs5 ‘Use
cases for Innovative Governance and Impact Assessment’, delving into methodologies, use cases,
and valuable insights that will guide the use cases execution. Task 5.1 ‘Setup Scene, Trials Definition
and Operational Management’ involves the development of a testing plan for the GUARDEN
technologies, with a primary focus on meeting the Key Performance Indicator (KPI) requirements
that are essential for the successful use cases execution. This task aims to refine and provide more
detailed insights into the testing approach developed in T2.2 ‘Use cases Co-design and Target KPIs’.

This report’s core objective is to define a proof of concept that effectively utilizes GUARDEN
technologies under real conditions. A critical component of this process is the development of a
suitable test strategy that aligns the available resources and the specific needs of the targeted
stakeholders. To ensure a continuous cycle of progress, the process of use cases validation will
follow an agile approach. This approach facilitates incremental delivery of results as services,
promoting ongoing interaction between the use case validations' progress and research
developments.

Field trials will adhere to the Deming Plan — Do - Check - Act cycle, fostering an iterative and
feedback-driven approach. This will enable a constant interplay between use case progress and
research evolution, facilitating continuous improvement.

The preparation for the evaluation of results, including workflow documentation, checklists, and
templates is also a significant part of this phase. Reference and target KPIs will be established to
assess the system’s performance and benchmark results. Key roles and interactions within this
process will also be clearly defined to ensure a seamless and coordinated testing effort. Ultimately,
the results obtained will be compared to the reference target KPIs with the objective to not only
gauge system performance but also provide valuable feedback for further refinements.

The final recommendations, generated through this iterative process, will be shared with Task 5.3
‘Performance Evaluation, Impact Analysis and Replication Guidelines’, contributing to the ongoing
success of the project and aligning our efforts with the evolving needs of the stakeholders.

©GUARDEN, 2023
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2 Introduction

The primary goal of GUARDEN is to safeguard biodiversity and its associated benefits by placing
stakeholders at the centre of policy and decision-making. This goal will be achieved through the
development of multi-stakeholder partnerships (MSPs) and user-oriented Decision Support
Applications (DSAs). Data gaps, analytical uncertainties, and competing goals will be defined in
order to suggest adjustments or changes, considering priorities, and aligning policy and
management objectives across sectors and scales. To this end, GUARDEN will employ various
techniques and tools, including hybrid modelling, Earth observation, and deep learning. The aim is
to increase the availability of geo-localized, standardized biodiversity data and develop a new
generation of predictive models for ecosystem and biodiversity indicators. As GUARDEN seeks to
reshape environmental practices, creating a robust testing strategy becomes crucial. Task 5.1
focuses on defining the initial test plan, ensuring the successful implementation of the four use
cases, and laying the groundwork for the evaluation of GUARDEN system.

D5.1, titled "Planning and Setup Handbook, and Operational Management Report — Initial,” is the
first version of two deliverables with the same title, corresponding to the work performed within
T5.1, "Setup Scene, Trials Definition, and Operational Management." This deliverable is part of
WPs, "Use cases for Innovative Governance and Impact Assessment." Its purpose is to provide a
detailed analysis of the planning and operational procedures for the four use cases (UCs). The
following sections delve into the specifics of Task 5.1, highlighting its flexible nature designed to
offer results gradually and maintain a continuous cycle of progress. This agile approach[1] ensures
a dynamic connection between use case validations and research developments, adapting easily
to end-user needs. The outcomes of this task will play a crucial role in refining the proof of concept,
establishing a strong foundation for subsequent steps, and guiding the project toward its broader
goals and overall vision.

©GUARDEN, 2023
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2.1 Mapping GUARDEN outputs

This section presents the GUARDEN Grand Agreement (GA) commitments, as extracted from the
formal deliverable and task description (Taks 5.1 and Deliverable 5.1), in respect to their outputs
and work to be performed. The purpose is to aid the reviewer in finding the specific sections of the
document where the respective tasks’ requirements are addressed but also to guide the author
through and serve as a check list to address everything that is needed to be addressed.

Table 1 Adherence to GUARDEN GA Deliverable & Tasks Descriptions

GUARDEN GA

GUARDEN

Component GA Component Outline Respective Document Justification
. Chapter(s)

Title

TASKS

Task 5.1 Setup
Scene,  Trials
Definition and
Operational
Management

Task 5.1 will build a detailed
testing plan, ensuring the
stringent KPI requirements
needed for the successful
delivery of innovative social
innovation and, citizen and
stakeholder engagement,
providing in further details,
and refining, the initial
planning developed in T2.2.
This phase will focus on
defining a proof of concept
that will use GUARDEN
technologies in real
conditions, through the
development of a proper
test strategy to adjust
depth and coverage of
testing to available
resources and  target
stakeholders. The process
in developing the use cases
validation will be agile, so
that a constant interaction
cycle of progress will be
delivering  the  results
incrementally as services.
To this end, the field trials
will  be following the
Deming Plan — Do - Check -
Act cycle. There will be a
constant interplay between
the use case validations’
progress and the research
developments. Preparation
of the evaluation of the

Chapters 3-4

Chapter 3, "Methodologies
and Tools," explores the
methods and tools used in
implementing the use
cases.  Subsection 3.1
covers the systematic data
collection and analysis
approach, while
Subsection 3.2 discusses
the use of the Plan-Do-
Check-Act (PDCA) cycle in

evaluation.  Chapter 4
delves into use cases,
highlighting the proof of
concept, regulatory
framework, key roles,
interactions, key
performance indicators

(KPIs), and test plans.

©GUARDEN, 2023
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results, including
behavioral indications on
the baseline conditions,
relevant assumptions to be
considered (if any),
workflow, checklists and
templates,
reference/target KPIs to be
met/benchmarked, and key
roles and interactions
within this process. The
results generated will be
compared to the reference
target KPIs to assess the
performance of the system,
provide  feedback  for
refinements and,
eventually, final
recommendations, which
will be fed to Task 5.3.

DELIVERABLE

Deliverable - D5.1 - Planning and setup handbook, and operational management report — Initial

Initial version including the planning and setup handbook

2.2 Deliverable Overview and Report Structure

In Chapter 1, titled "Executive Summary," a comprehensive overview of the entire report is
provided. Chapter 2, "Introduction," introduces the reader to the context of the deliverable.
Chapter 3, "Methodologies and Tools," delves into the methods and tools that will be employed
throughout the use cases implementation. Subsection 3.1, ""Data Collection and Analysis," explains
the systematic approach to data gathering and analysis. Subsection 3.2, "Evaluation and Feedback
(Plan-Do-Check-Act)," discusses the utilization of the Plan-Do-Check-Act (PDCA) cycle in the
evaluation and feedback processes. Chapter 4 delves into the use cases, exploring the practical
applications of the project. The proof of concept, regulatory framework, key roles and interactions,
key performance indicators (KPIs), and test plans are also discussed. In Chapter 5, "Conclusions,"
a summary of the report and our future plans are presented.

©GUARDEN, 2023
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3 Methodologies and Tools

The techniques and resources that will support the use cases are the main topics of this chapter.
Also, the approaches that will be taken to collect and process the data will be mentioned. The Plan-
Do-Check-Act (PDCA) cycle-driven process[2] of Evaluation and Feedback will be incorporated, in
addition to data gathering and analysis. This methodical technique is intended to evaluate and
enhance procedures and results, offering a guiding concept for ongoing improvement as the
project moves forward.

3.1 Data collection and Analysis

This section describes the sources from which data will be collected for each use case in order to
assess the status of biodiversity, ecosystem services etc. in the selected areas and briefly discusses
how the existing and generated data are expected to contribute to the use cases. The existing data
presented here were collected by the case study leader organisations and no further efforts have
been made at this stage to collect more data and fill gaps. The chapter also presents the methods
and techniques that will be employed for gathering data during the execution of the use cases.

3.1.1  Use case 1: Conservation vs development of urban and transport infrastructures
The main objective of Case Study 1is to address terrestrial flora and vegetation conservation issues
by examining the development of urban and transportation infrastructures in two countries:
France and Madagascar.

In France, various types of geolocated data will be required:
e Occurrences of plant species
e Occurrences of vegetations
¢ Plant species and community photographs
e Socio-economic data for Nature’s Contributions to People (NCP)
o Specific biodiversity data for biodiversity indicators

Occurrences of plant species and vegetation already exist and are publicly available in the CBNM
territory through its database (SIMETHIS) and the national database (SINP). Some biodiversity
data are also accessible through Global Biodiversity Information Facility (GBIF). Plant community
photographs are available for Pyrenean snow bed vegetations, thanks to Port-Cros National Park -
CBNM's monitoring. Socio-economic and biodiversity indicator data exist, but their sources have
not been yet identified yet by CBNM.

Data collection steps for this use case:

1. Compile Data (January — March 2024): Gathering of existing biodiversity data from GBIF,
SIMETHIS database, and the natural area manager.

2. Identify Data Gaps (January - March 2024): Evaluation of biodiversity data gaps and
requirements identification for enhancing or updating knowledge on species and
vegetation.

3. Sampling Collection Protocol and planning (April 2024): Development of a data collection
protocol for plant species and vegetation, to enhance GUARDEN models and thereafter
validate GUARDEN system. Planning and coordination of fieldwork activities.

4. Organize Fieldwork (April 2024): Planning and coordination of fieldwork activities.


https://simethis.eu/src/module_home/login/index.php
https://inpn.mnhn.fr/informations/sinp/presentation
https://www.gbif.org/
https://www.portcros-parcnational.fr/en/national-park-port-cros-porquerolles-islands

Deliverable — D5.1 - Planning and setup handbook, and operational management report % G UA R UEN
- Initial

5. Collect Biodiversity Data (May-November 2024): Initiation of fieldwork to collect new
biodiversity data (plant species and vegetation).

6. Identify and collect existing socio-economic Data (by the end 2024): Identification of
socio-economic data sources and compile/elicit existing information.

7. Data Availability for GUARDEN Tools: All collected data is made available and accessible
through the GUARDEN System.

In Madagascar, the required and already available data are:

e Occurrences of plant species: from Catalogue of the Plants of Madagascar, GBIF and
compiled plants distribution data established by the University of Antananarivo.

e Occurrences of vegetations: Kew’s vegetation atlas map
e Biodiversity indicators & Socio-economic data: National environmental board, NatureServe
Data collection steps for this use case:

1. Compile Data (January - March 2024): Gathering of existing biodiversity data from GBIF,
and sharing the plant database of the University of Antananarivo

2. Identify Data Gaps (January - March 2024): Evaluation of biodiversity data gaps and
requirements identification for enhancing or updating knowledge on species and
vegetation.

And then concurrently with the FR use case similar actions will follow,

3. Sampling Collection Protocol (April 2024): Development of a data collection protocol to
enhance GUARDEN models and thereafter validate GUARDEN system.

4. Organize Fieldwork (April 2024): Planning and coordination of fieldwork activities.

5. Collect Biodiversity Data (January - September 2024): Initiation of fieldwork to collect new
biodiversity data.

6. Identify Socio-economic Data (by the end 2024): Identification of socio-economic data
sources and compile existing information.

7. Collect Socio-economic Data (2025): Elicitation of socio-economic data.

8. Data Availability for GUARDEN Tools (2025): All collected data is made available and
accessible through the GUARDEN System.

Data collection for this case study will contribute to the enhancement of biodiversity knowledge
at local scale, the assessment of Nature’s Contribution to People (NCP), the testing and
improvement of species and vegetation distribution models, as well as the implementation of
monitoring protocols and conservation efforts.

The following table summarizes the previously discussed data collection plan.

©GUARDEN, 2023
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S GUARDEN

TABLE 2: EXISTING DATA, DATA AIMED TO BE GENERATED DURING THE PROJECT, DATA COLLECTION METHODS
AND EXPECTED VALUE/IMPACT FOR THE FR-MD USE CASE.

FRANCE

Occurrences of Plant&

Vegetation Species:
Available throughout
the CBNM territory in
SIMETHIS database
and national database
(SINP).

Plant Species and
Communities Photos:
Available for
Pyrenean snow bed
vegetations due to
CBNM's monitoring.

Biodiversity indicators

& Socio-economic
data - unknown
sources

MADAGASCAR

Occurrences of Plant& | Species &

Vegetation Species

Species & Vegetation
occurrences

Community & species
photos

To be determined

Vegetation
occurrences

e Gathering
existing data
e Identification
of data gaps
e Data
collection
(fieldwork)
and analysis
and
identifications
e Data
validation
Fieldwork based on
GUARDEN protocol

Collection method of
new data to be
determined

. Compiling and
summarizing existing
data

Improving
knowledge at
local scale
Verify species
distribution
models
Improve
impacts
analysis

Improving
knowledge at
local scale
Establishment
monitoring
protocols to
asses
evolution and
impacts

Enhance
understanding
of socio-
economic
contributions
to Nature's
Contribution
to People
(NCP).
Enhance
biodiversity
knowledge
and
indicators.

Knowledge on
distribution
patterns and

©GUARDEN, 2023
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. Data ecological

collection (fieldwork) profiling

and analysis and 2. Impacts

identifications analysis of the

. Data threats and

validation habitat
degradation

Biodiversity indicators = To be determined - .
e Compiling existing

& Socio-economic )
documentations
data .
e Data collection
(fieldwork) and
analysis and

identifications

3.1.2  Use case 2: Structured framework for post construction ecosystem monitoring of

windfarms
The aim of the use case is to investigate methods for optimizing the monitoring process of

biodiversity, with a specific emphasis on avifauna species, within wind farm development areas.
The overarching objective is to identify, prevent, and/or mitigate the potential adverse effects of
renewable energy infrastructure on biodiversity.

During the Greek Use case, the following existing data will be used for the setting up but also for
the evaluation of the project’s findings:

e Baseline data on birds’ distribution in the proximity of the selected study areas.
e Birds’ occurrence data from wind farm monitoring

e Natura 2000 baseline data

e Habitat maps

e Land use Maps

e Socioeconomic data

e Geomorphological data

e Satellite images

Baseline information will be collected through literature review and specific data for the study
areas will be requested from wind farm operators and the Ministry of Environment relevant
agencies. Natura 2000 baseline data, land use and habitat map as well as satellite and DTM datasets
are publicly available through the main databases of the Ministry Environment & Energy and the
Hellenic Cadastre office.

©GUARDEN, 2023
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Data collection steps are set up as following:

1. Compile Data (January - March 2024): Gathering of existing biodiversity data and
necessary background information for the assessment of ecosystem services from
different sources.

2. Development of an ecosystem services assessment framework (January - June 2024):
Socioeconomic data will be assessed and combined with biodiversity data to arrive at the
estimation of ecosystem services relevant to each study area.

3. Fieldwork Protocol (January 2024): Development of a data collection protocol regarding
the ornithological data collection and processing.

4. Organize and Implementation of Fieldwork (February - June 2024): Collection of
ornithological data (bird audio recordings and ground truthing data collected through
fieldwork conducted by bird experts).

5. Data Availability for GUARDEN Tools (2025): All collected data will be available and
accessible through the GUARDEN System.

TABLE 3: EXISTING DATA, DATA AIMED TO BE GENERATED DURING THE PROJECT, DATA COLLECTION
METHODS AND EXPECTED VALUE/IMPACT FOR THE GREEK USE CASE.

Birds’ territories and
bird species
occurrence
information from
baseline data

Birds’ occurrence data
from wind farm post
construction
monitoring

Natura 2000 baseline
data

Maps of habitats,
Land use Maps, other
socioeconomic data

Audio recordings in and
around wind farm
installation sites

- Birds’ species identification
including nocturnal species,

species lists

- transect audio recordings

by ornithologists

Ornithological data, bird
species site distribution

Ecosystem services
evaluation

Special bird/bats
audio recorders
installation

- Analysis of field
audio data by
Naturalis Bird
identification Al
algorithm

- Geotagged Bird
sightings and
synchronous audio
recordings by
ornithologists

Field work, photos,
GPS recordings of
birds’ observations
Questionnaires, past
habitat and land uses
maps, environmental
data maps

20record
devices
installation, 4
months
recordings

list of bird
species at 20 fix
microphone
installation
locations, data
from static and
transect
recordings

Calibration of
audio birds’
identification
Ecosystem
services mapping
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3.1.3 Use case 3: Biodiversity vs Urban Coastal Management

The purpose of this case study is to gather biodiversity data through citizen science to obtain a
snapshot of the current state. This information will enable monitoring the evolution of biodiversity
over time and assessing the impact of environmental management actions by the AMB. Ultimately,
raising awareness among the citizens in the Barcelona metropolitan area who use beach-dune
spaces is also crucial.

For this case study in Barcelona, ]various types \[DE()1]of data will be required:

A) Citizen science data:

e Data on the biodiversity of coastal areas

e Data on distribution of plant communities. Invasive and protected species in coastal
areas.

B) Data from environmental management reports

e information on existing coastal zone management practices.

C) Data from citizen surveys and analysis from

Human activities and awareness of citizens of the metropolitan area of Barcelona about the
importance of beach-dune ecosystems.

Existing available data:

There are reports available on fauna and invasive flora censuses along the coastline of the
metropolitan area since 2022. Although this information is not currently accessible online, it is
readily available for those interested. Furthermore, biodiversity data from the metropolitan area
can be found on the GBIF database, and on the citizen science platform MINKA hosts relevant data,
Additionally, comprehensive reports have been generated through surveys conducted with
beachgoers, capturing their assessments and perceptions of these coastal spaces. These surveys
are available online in the Area Metropolitana de Barcelona (AMB) web since 2014 (every 2 years)
and provide insights into user experiences, contributing to a more comprehensive understanding
of the interaction between the community and the coastal environment. Finally, AMB maintains a
database documenting the monthly evolution of beach widths. This information serves as a crucial
tool for monitoring the coastline's dynamics and assessing potential impacts on dune ecosystems:

e Guide to native vegetation species in the dune system. Additionally, some species
observations have been uploaded to the MINKA platform.

e Reports on fauna censuses of metropolitan beaches conducted by biodiversity specialists
from the company Biodiversitat.cat. (these reports have not been published).

e Reports on invasive vegetation species in the dune systems of metropolitan beaches.
These reports are prepared by botany specialists (these reports have not been published).

e Socio-economic report on Barcelona Metropolitan Area beaches.

e Surveys regarding beach users, including user satisfaction on these beaches, usage habits,
and socio-demographic profiles.

©GUARDEN, 2023
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Data collection steps for the BioPlatgesMet' use case within the GUARDEN project, focusing on
enhancing biodiversity in metropolitan beaches through citizen science:

1. Observation of Existing Data on the MINKA Platform (January - March 2024): Examine existing
data on the MINKA platform to identify and gather relevant information on biodiversity in
metropolitan beaches.

2. Identification of Data Gaps (January - March 2024): Evaluate existing data to pinpoint gaps and
determine the necessary requirements to enhance or update knowledge on species and
vegetation.

3. Campaign for Collection of Invasive Plant Species Data (March-May 2024): Design and
implement a campaign to collect data on invasive plant species, enabling the monitoring of their
evolution after removal.

4. Data Collection for Species with High Identification Error Rates (May - November 2024):
Identify and collect data on species with a high percentage of identification errors to improve IA
identification models on the GUARDEN tools.

5. Creation of Profile on the Deliberation Platform (March - 2024): Establish a profile on the
deliberation platform to encourage citizen participation in data collection and decision-making
processes related to biodiversity in metropolitan beaches.

6. Initiation of Data Collection on Social Perception and Awareness (March - 2024): Begin the
collection of data on social perception and awareness of beach-dune ecosystems, involving the
local community in generating relevant information.

7. Ensure Data Availability for GUARDEN Tools (2025): Ensure that all collected data, including
biodiversity and social perception data, is available and accessible through the GUARDEN System,
facilitating integration for analysis and decision-making.

TABLE 4: EXISTING DATA, DATA AIMED TO BE GENERATED DURING THE PROJECT, DATA COLLECTION
METHODS AND EXPECTED VALUE/IMPACT FOR THE SP USE CASE.

Existing Data Data to be Generated Data Collection Expected Value

Methods

Current data on the Newdataonthedistribution Utilization of the Improved
biodiversity of coastal and abundance of plant MINKA  tool for understanding of

areas species in response to collecting how urban coastal
urbanization geolocalized management
biodiversity data impacts plant
through species
photographs. distribution  and
biodiversity.
Existing datasets on Updated information on Integration of Identification of
ecosystems, and wildlife habitats and Pl@ntNet for species key areas requiring
wildlife in the coastal ecological niches affected identification and conservation
region. GeoPl@ntNet for measures and

1 BioPlatgesMet - Territori - Area Metropolitana de Barcelona (amb.cat)
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by urban coastal = geolocating plant potential
management. species. restoration
efforts.
Current information Updated information on the Compilation of Insights into the
on existing coastal effectiveness of current existing data from effectiveness of
management management strategies and local authorities, current
practices. potential modifications urban planning management
needed records, and strategies in
environmental balancing  urban
impact assessments.  development and
biodiversity
conservation
Data on urban Enhanced data on the Stakeholder Recommendations
development, impact of urbanization on | interviews, surveys for adaptive
infrastructure, and coastal ecosystems and and volunteers’ management
human activities and increasing public awareness = online discussions to practices to
awareness along the gather real-time enhance the
coastline. information on sustainability  of
current coastal coastal urban
management areas.
practices and
awareness.

3.1.4 Use case 4: Consideration of species loss caused by expansion of energy centre
The main aim of this Case Study is to support informed decision-making for the implementation of
Vasilikos Area Spatial Master Plan (VASMP) for the expansion of the industrial activities of the
energy centre and the creation of new infrastructure, taking into consideration the impact on
biodiversity and ecosystem services.

In Cyprus, various types of geolocated data will be required:

e Primary data from field collections, i.e., occurrences of plant species and photographs of
plant species

e Literature data (previously recorded data, hold by project partners), such as data on
infrastructure (e.g., agricultural, industrial), activities occurring in the area and biodiversity
data (e.g., avifauna) at the area.

Information on the above has partially been collected through studies undertaken in the area and
are available at the database of the Department of Environment (DEnv). Some other biodiversity
data (i.e., Posidonia meadows) are available in the Department of Fisheries and Marine Research
(DFMR) and need to be collected. Photographs of plants and plant community are not available
and will be collected (primary data).

Data collection steps for this use case:

6. Compile Data (January — March 2024): Gathering of existing biodiversity data from DFMR
and DEnv.
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7. Collection Protocol (February 2024): Development of a data collection protocol to
enhance GUARDEN tools.

8. Organize and Implementation of Fieldwork (March - June 2024): Collection of new
biodiversity data (includes plant photos and bird sounds). Repeat visits at area as needed
in 2025.

9. Data Availability for GUARDEN Tools (2025): All collected data is made available and
accessible through the GUARDEN System.

TABLE 5:EXISTING DATA, DATA AIMED TO BE GENERATED DURING THE PROJECT, DATA COLLECTION
METHODS AND EXPECTED VALUE/IMPACT FOR THE CY USE CASE.

Occurrences  Plant Species & Gathering existing data ~ 1.Improving knowledge at

of Plant Vegetation (request from local scale

Species occurrences (photos)  authorities)

(DEnV, DFMR) Field visits to collect 2. lmpljove GUARDEN tools
photos (incl. plant analysis
identification/analysis) 3. Integrate information in

GUARDEN systems
- List of bird species Field Visits and 1.Improving knowledge at

microphones instalment | local scale

to collect bird sounds 2. Improve GUARDEN tools

analysis

3. Integrate information in
GUARDEN systems

Data on Data needed to create  Gathering existing data Integrate information in
infrastructure = future scenarios (request from GUARDEN systems to

and activities authorities) provide recommendations
in the area for adaptive management
(DEnv) practices
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3.2 Evaluation and Feedback (Plan-Do-Check-Act)

The Plan-Do-Check-Act (PDCA) cycle, is a systematic framework for continuous improvement. It is
widely used in various industries, including software development, healthcare, manufacturing, and
business management, to make incremental and iterative improvements in processes, products,
or services. The PDCA cycle is closely associated with the Model for Improvement, which is a
framework developed by the Associates in Process Improvement (API) to guide improvement
efforts[3].

* Get feedback from participants

* Define Action Plan
+ Set goals to achieve and a involved in understanding the plan
schedule to follow \ 1 * Carry out the plan
* Define the methodology ¢ Document problems and
* Responsibilities for each step/goal unexpected observations.
* Begin data analysis

Review goals and results
* Summarize what was learned

FIGURE 1: PDCA CYCLE FOR THE GUARDEN USE CASES.

The PDCA cycle has been selected as the most suitable model for GUARDEN use cases due to its
inherent applicability in tackling the particular difficulties and dynamics of GUARDEN initiatives.
The PDCA cycle's cyclical structure fits very well with GUARDEN's dedication to continuous
development in the areas of ecological preservation and environmental sustainability. This
approach provides a methodical approach where each phase—planning, execution, evaluation,
and adjustment—plays a significant part in the ongoing improvement of environmental initiatives,
which offers multiple advantages given the complexity of environmental projects and the
requirement for adaptability. The PDCA cycle supports GUARDEN's emphasis on experience-based
learning by promoting a reflective and data-driven methodology. Furthermore, its broad
acceptance across a range of industries highlights its applicability and efficiency, which makes it an
obvious choice for our use cases. Through the use of the cycle, GUARDEN will able to effectively
address the complexities of environmental conservation, ensuring that its efforts are both
impactful and flexible in response to changing ecological issues and stakeholder needs.
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Here's an overview of the PDCA cycle and Model for Improvement[4]:
1. Plan:

¢ Identify the problem or opportunity for improvement: Define the specific issue
that needs to be addressed or identify an opportunity for enhancement.

e Set clear objectives and goals: Determine what you want to achieve and establish
measurable goals.

e Develop a plan: Create a detailed plan that outlines the changes to be made,
including who will be responsible, what changes will be implemented, and when
they will be executed.

¢ Implement the plan: Carry out the planned changes on a small scale. It's crucial to
pilot the changes to minimize potential risks and observe their effects.

3. Check:

¢ Collect and analyse data: Gather data before and after implementing the changes.
This data should be used to assess whether the changes had the desired effect.

e Compareresults with goals: Evaluate the results against the established objectives
and goals to determine if the changes were successful.

4. Act:

¢ Determine next steps: Based on the data and analysis, decide whether the changes
should be adopted, modified, or abandoned.

e Standardize and spread successful changes: If the changes were successful,
integrate them into the standard operating procedures or extend them to a wider
scale.

o Identify further opportunities for improvement: Use the lessons learned to
identify new areas for improvement and repeat the PDSA cycle.

The Model for Improvement complements the PDCA cycle by providing a structured approach to
guide the improvement process. It consists of three fundamental questions:

1. What are we trying to accomplish? (Aim)
e This question helps clarify the goal and purpose of the improvement effort.
2. How will we know that a change is an improvement? (Measures)

¢ Defining specific measures and data collection methods to evaluate the impact of
the changes.

3. What changes can we make that will result in improvement? (Changes)

e Identifying and planning specific changes or interventions that will likely lead to the
desired improvements.
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The Model for Improvement encourages teams to work collaboratively, set clear goals, measure
progress, and continuously iterate through the PDSA cycle to achieve sustainable improvements.

Table 6 illustrates a template suitable for use during PDCA cycles to facilitate reporting and results
gathering. The GUARDEN team should report the aim of each test, the individuals responsible, and
the date and place of execution. In a second step, a list of tasks needed to set up the test will be
created to facilitate proper test planning. Again, an allocation of responsibilities, as well as the
place and timing of each task, should be reported. Finally, the team will describe what actually
happened when the test was conducted, along with the measured results and how they compared
to the predictions. Appropriate modifications, enhancements, or changes to tools will be
suggested.

TABLE 6: USE CASES MANAGEMENT-PDCA TEMPLATE.

Use Case
Date

AIM Question you want answered with this test
Describe your first (or next) test People responsible When to be done

Where to be done

PLAN
List the tasks needed to set up

this test People responsible When to be done Where to be done

RUN THE TEST

Describe what actually happened when you ran the test. Describe the measured results and how they compared
to the predictions and what you learned from the cycle.

Describe modifications for the next cycle based on what you learned.
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3.3 WPs5 Planning and Milestones
This section presents the WP5 timeline, important deliverables and milestones that should be
carefully considered for the use cases implementation schedule. Work Package 5 started in
October 2023 with the initiation of Task 5.1, focusing on Setup Scene, Trials Definition, and
Operational Management. The implementation of use cases, under Ts5.2, is scheduled to
commence in month 16 (February 2024), while Task 5.3, concerning Performance Evaluation,
Impact Analysis, and Replication Guidelines, will start two months later in April 2024. The initial
round of validation and field trials is planned to be completed by Month 27 (January 2025), with
the second round set to start in month 28 and finally finish one month before the official end of
the project. There are four related deliverables, as outlined in the following table:

TABLE 7: WP5 TASKS TIMELINE AND DELIVERABLES.

End

Deliverables

Task

T5.1 Setup 12 35
Scene, Trials
Definition and
Operational
Management
T5.2 GUARDEN 16 35
Use cases
Execution

Task 5.3 18 36
Performance

Evaluation,

Impact

Analysis and

Replication

Guidelines

D5.1 - Planning and setup handbook, and
operational management report - Initial

D5.2 - Planning and setup handbook, and
operational management report - Final

D5.3 - Performance evaluation, impact
assessment and replication guidelines -
Initial

D5.4 - Performance evaluation, impact
assessment and replication guidelines - Final
D5.3 - Performance evaluation, impact
assessment and replication guidelines -
Initial

D5.4 - Performance evaluation, impact

assessment and replication guidelines - Final

15

35

27

36

27

36

Jan-24

Sep-25

Jan-25

Oct-25

Jan-25

Oct-25

Leader
EBOS

CBNM,
ENV, AMB,
FREDU

ICCS

CBNM,
ENV, AMB,
FREDU

ICCS
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The major related milestones to WP5 are:

MSo5: Use cases Targeted KPIs and Set-Up (Month 15) - Initiating use cases implementation with
established KPls.

MSo06: Release of the First Integrated Version of DSAs and Beginning of GUARDEN Demonstrations
(Month 16) - Beginning of the GUARDEN system demonstrations with the release of the first
integrated version of DSAs.

MSo8: First round of the GUARDEN System Testing and Technological Methods Validation
Completed Successfully (Month 26) - Successful completion of testing and validation, indicating a
critical phase in the project's technical development.

MSo09: Updated GUARDEN System and DSAs After Integrated Feedback Ready for Validation
(Month 27) - Preparing the system for validation, incorporating feedback and insights gained.

MS1o0: Field Trials Completed Successfully; Training Material and Sustainability Strategy in Place
(Month 35)- Culminating with the successful completion of field trials and the establishment of
essential training material and sustainability strategies.
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TABLE 23: WP5 TIMELINE.

Months

Work Package
and Tasks

01-Nov-22
01-Dec-22
01-Mar-23
01-Sep-23
01-May-25

23 |01-Sep-24
24 |01-Oct-24
25 |o1-Nov-24
26 |o1-Dec-24
27 |o1-Jan-25
28 |01-Feb-25
29 |01-Mar-25
0 [01-Apr-25
2 |01-Jun-25
3 [o1-Jul-25
4 |o1-Aug-25
35 |o1-Sep-25
36 [01-Oct-25

3 lot1-Jan-23

4 |o1-Feb-23
6 [o1-Apr-23
7 |o1-May-23
8 [o1-Jun-23
o |o1-Jul-23

10 |01-Aug-23
12 [01-Oct-23
13 |01-Nov-23
14 |01-Dec-23
15 |o1-Jan-24
16 |01-Feb-24
17 |o1-Mar-24
18 [01-Apr-24
19 |01-May-24
20 |o1-Jun-24

01-Jul-24
22 |01-Aug-24

11

1
2
5

Use cases for
Innovative

Governance
and Impact
Assessment
Setup Scene,
Trials

Ts.1 Definition and | EBOs
Operational
Management
Conservation
vs
Development
of urban and
transport
infrastructures
Structured

framework for . . . 2nd round of validation and
post 1st round of validation and field

Ts.22 | construction ENV trials.
ecosystem

monitoring of
windfarms

Biodiversity vs
T5.23 | Urban Coastal | AmB
Management

Consideration
of species loss

T5.2.4 | caused by | FreDU
expansion of
energy centre

Performance
Evaluation,
Impact
Analysis  and
Replication
Guidelines

Preparatory
actions and
planning

T5.2.1 CBNM

field trials.

T5.3 1ccs




4 Use cases

In this chapter, a comprehensive proof of concept tailored to each use case is provided,
encompassing specific objectives, anticipated outcomes, and the required GUARDEN tools.
Furthermore, an overview of the regulatory framework is given, addressing regulations at regional,
national, and European levels that govern the topics of the use cases’ implementations. Key roles
and interactions between various actors and stakeholders were identified as well as the
collaborative dynamics. Lastly, a set of success metrics, key performance indicators (KPIs), and
initial test plans are included.

4.1 Use case 1: Conservation vs development of urban and transport

infrastructures

The Mediterranean basin stands as one of the world’s primary biodiversity hotspots, characterized
by rich endemic species. Unfortunately, it faces severe degradation due to ecological, economic,
and demographic challenges [5].The primary driver of biodiversity loss along the French
Mediterranean coast is land cover changes, resulting from population growth, tourism,
urbanization, agriculture, and industries. Urban and transport infrastructure development
exacerbates the issue by directly destroying natural habitats, endangering species, and spreading
invasive ones. Despite a 42% population increase on the Mediterranean coastline since 1990[6],
halting the development of urban areas and transport infrastructure is not feasible. Identifying
priority conservation areas while accommodating infrastructure development is crucial to
maintaining ecosystem services and meeting societal demands.

The flora of Madagascar, renowned for its richness and diversity, faces significant decline due to
environmental degradation. The GUARDEN program partners with Madagascar to reduce
degradation rates and mitigate species extinction risks. Given the rural dependency on natural
resources, the loss of useful plants poses threats to ecological balance and local ecosystem
services. For instance, the loss of medicinal plants impacts traditional healthcare knowledge in
remote areas where health centers are scarce.

4.1.1  Regulatory Framework

In France, conservation efforts align with the Habitat Directive 92/43/EEC, committing to the
preservation of rare, threatened, or endemic species. France strengthens the science-policy
interface through platforms such as the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services, promoting biodiversity conservation, human well-being, and sustainable
development [7]. The Nature Restoration Law guides France in restoring damaged ecosystems,
ensuring a holistic approach to environmental preservation (European Commission, 20222).

In response to its engagement for the Convention on Biological Diversity, France has developed
biodiversity strategies at national and regional level. Supporting the transport infrastructure sector
in reducing its impact on biodiversity, fighting floor artificialization or limiting exotic invasive
species introductions are some national objectives for 2022-2030. Moreover, biodiversity impact
assessment of infrastructure projects development is ensured by the Code de ’environnement [8].
Since 2016, the French Ministry for Ecological Transition and Territorial Cohesion has defined the
“ERC” (Avoid, Reduce, Mitigate) [9] sequence, which aims to ensure no net loss of biodiversity in
the design and implementation of plans, programmes or land development projects.

2 The EU #NatureRestoration Law (europa.eu)
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Madagascar, committed to preserving its biodiversity, ratified the Convention on Biological
Diversity in 1997. The government's implementation of the Strategic Plan for Biological Diversity
2011-2020 and the Aichi Targets reflects a dedication to biodiversity conservation. National
Biodiversity Strategies and Action Plans [10] and the Global Strategy for Plant Conservation [11]
serve as key frameworks, fostering effective, participatory solutions with a strong institutional
structure for sustainable decision-making and implementation in the future.

4.1.2 Objectives
The main objective of this use case is to ensure terrestrial flora and vegetation conservation issues
through the development of urban and transport infrastructures. Specifically, the objectives are :

1. To empower natural area managers giving them different valuable arguments in order to
prevent flora and vegetations loss in the French Mediterranean region
o By improving biodiversity knowledge on the natural area affected by the
urbanization and transport infrastructure development.
o By improving the way data are used to evaluate reduce and mitigate impacts of
those types of projects on endangered plant species and vegetations, thanks to
GUARDEN tools
o By improving communication between Multistakeholder Partnerships (MSP)
actors to inform project planning and ease decision making process
2. Toraise awareness of the country's unique biodiversity and its value to the population, as
well as the management mechanisms that can ensure its conservation and sustainable use
o By studying the impact of weeds and ruderal plants on natural habitat
fragmentation
o By quantifying natural vegetation and the role of indigenous plant species on the
ecosystem restoration to highlight the adequacy of the ecological situations of
biodiversity to the strategy of management
o Byimproving citizen science and public commitment on conservation topic

4.1.3 Required and optional GUARDEN tools
GUARDEN tools that are essential for the successful execution of the FR-MD case-study:

1. Pl@ntNet (FR & MD):
+ Purpose: To identify plants, collect new data, sensitize students, and analyze plant species
communities' evolution through photograph monitoring.
# Users: Use case leaders from CBNM, UNTNR, natural area managers, and citizens
(students).
2. Species Distribution and Habitats Modelling (FR & MD):
% Purpose: To obtain potential distribution of species or habitats, with models fed by existing
databases and data collected through PI@ntNet.
% Users: Use case leaders from CBNM, UNTNR and natural area managers
3. Geopl@ntNet (FR & MD):
+ Purpose: To identify potential conservation issues in a specific area based on existing field
data or models.
% Users: CBNM, UNTNR, natural area managers, and citizens.
4. Biodiversity Indicators Mapping Tools (FR & MD):
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4+ Purpose: To provide understandable indicators of biodiversity in a specific area and their
potential evolution based on scenarios (infrastructure, urbanization, invasive species, or
climate change).

4+ Users: Use case leaders from CBNM, UNTNR, and natural area managers.

5. Future Scenario Tool (FR & MD):

% Purpose: To visualize Nature Contribution to People (NCP) in a specific area and their
potential evolution based on scenarios (infrastructure, urbanization, invasive species, or
climate change).

% Users: Use case leaders from CBNM, UNTNR, and natural area managers.

6. Citizen Science Data Acquisition & Collaborative Validation MINKA (MD):

% Purpose: To involve and raise awareness among citizens through participation in inventory
campaigns.

%+ Users: Citizens- Volunteers

7. Dashboards (DSAs) (FR & MD):

4+ Purpose: To provide a visual representation of results and data trends for easier
comprehension and decision-making by end-users.

4+ Use case leaders from CBNM, UNTNR, and natural area managers.

8. Augmented Reality Visualization tool (optional) (FR & MD):

4 Purpose: The Augmented Reality Visualization Tool will be used to engage and inform the
stakeholders and the end users towards the planning and the implementation of the
project. The users will be able to explore the different data collected and produced as well
as the alternative scenarios in terms of the impact of related decisions. The use of this tool
willincrease the understanding of the users of the different aspects of the project and their
interconnection.

% Users: Use case leaders from CBNM, UNTNR, natural area managers, and citizens-
Volunteers.

4.1.4 Expected Outcomes& Success criteria/metrics

Key Performance Indicators (KPIs) have been defined based on the specific objectives of each
country and can be categorized into several improvement areas: knowledge and its utilization,
communication activities, involvement in the Multistakeholder-Partnership (MSP), and the
decision-making process. Some KPIs are exclusively applicable to one country or require detailed
specifications.

TABLE 8: KEY PERFORMANCE INDICATORS FOR THE FR-MD USE CASE.

Knowledge & its use

Identify and centralize At least 3 sources Identify and centralize data

available biodiversity data from at least 3 different
sources to enhance available
biodiversity data.

Identify major conservation  List species/habitat Listing major conservation

issues on the use case area issues, and identifying
affected species/habitats
protected or of interest

Number of conservation At least 5 conservation Conduct fieldwork for

targets for which field data | targets minimum 5 conservation

has been collected
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4) Model distribution range
of species and habitats

Apply photographic
monitoring protocol

Communication
Increased understanding and
awareness of stakeholders

Number of stakeholders

engaged

4.1.5

5 species or habitat

5 plant communities

2 surveys

120, at least 15 natural area
managers

Key Roles and Interactions

Stakeholder roles and Interactions in Madagascar:

1. University of Antananarivo

+ Roles:

targets to identify and fill data
gaps.

Collect field data for 5 species
and 5 habitats to model their
distribution ranges.

Implement a photographic
monitoring protocol for 5
plant communities to track
changes over time.

Aim for a participation rate >
15 volunteers/year and over 20
observations (MD).

Share an initial needs
identification survey, then a
final feedback survey.
Through ~ MSPs  activities,
surveys

o Managing and providing assistance in data collection and analyses, as well as on
assessment of the impacts on the biodiversity.

o Coordinating paperwork’s and administrative links with the government’s agencies
or different sites managers.

#+ Interactions:

o Dissemination of the project through mainstream of researchers and decision
makers in Madagascar

o Organizing meetings between stakeholders

2. Department of forestry, TEF Herbarium, FOFIFA

+ Role:

o Taxonomic identification of plants recorded from the study sites and providing
plant distribution dataset through its herbarium database

+ Interactions:
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o Informing on the changes at spatial or through time levels, in species composition,
distribution, and morphology, enabling a comprehensive understanding of
urbanization's impact on local and regional plant ecosystems

3. Madagascar National Parks
+ Role:

o Local assessment of the impact of urbanisation or the invasive species on the
integrity of natural wilderness areas, especially for specific habitats such as
vulnerable vegetation types or animal nestings.

+ Interactions

o Informing on the changes and the effect of invasive species across the study sites
among the Madagascar National Parks (MNP) protected areas network.

4. University of Mahajanga
+ Role:

o Regional assessment of the impact of the urbanization and invasive species on the flora
of the north-western Madagascar.

4+ Interactions:

o Coordinating regional (NW) assessment and raising awareness at the public level.

Stakeholder roles and Interactions in France:

1. Parks, Natura 2000 sites and conservatories
+ Role: Biodiversity management, conservation and socio-economic aspects of their
territory.
+ Interactions: Act as a bridge between the environment, science, culture, and the
economy, maintaining direct links with decision-makers and the public.

2. French universities & CBNM
+ Role: Offer expertise in specific areas such as biodiversity indicators, ecosystem
services, protected species, ecological niches, bioinformatics, modeling, flora, and
vegetations.
+ Interactions: Engage with biodiversity experts and land managers.
3. Landscaping project managers (Fédération Nationale des Travaux Publics)

+ Role: Handle urban planning, political, and regulatory constraints; represents and
supports civil engineering companies.

+ Interactions: Collaborate with decision-makers and urban planners.
4. Decision-makers

+ Role: Ensure compliance with the law, based on policies and recommendations.
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4 Interactions: Their decisions impact all biodiversity actors in the territory and involve
funding.
4.1.6 Test Plan

The following Tables (Table gTable 10 Table 11) highlight the user-scenarios for the main
stakeholders who will take part in the use case execution. Each scenario includes all the steps from
creating an account and logging in to report creation for the respective tool. Columns ‘Actual
Results’, ‘Pass/Fail’ will be completed during execution.

TABLE 9: UTILIZATION OF THE GUARDEN DSAS BY EXPERTS- UC 1.

Scenario 1: Utilization of the GUARDEN DSAs by

experts

Requirements Reference As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPlIs

Scenario Expected Results Actual Pass Comment

Test Procedure B frail s

1. Account Creation: Experts will register for an  1.Experts

account on the platform using their successfully create
professional credentials. an account and log
2. Logging In: After creating an account, n-

experts will log in to the platform. 2. DSAs provide
access to relevant
and specific data
for informed
decision-making.

3. Using DSAs: Experts will utilize Decision
Support Applications (DSAs) to view specific
data, such as the number of species, presence
of endangered species, and invasive species
proportions. Besides, including visualization of 3.  Experts can
ecosystem service maps and areas where trade-  generate reports
offs and synergies between biodiversity based on the data
protection and development plans may occur accessed through
and species distribution models. They can apply  DSAs.

different scenarios of land-use planning or

transport infrastructures development and see

the effect on biodiversity. They can visualise

NCP and indicators trends for future, taking into

account climate change scenarios.
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4. Making Informed Decisions: Based on the
gathered data, experts will make informed
decisions related to biodiversity and ecosystem
management.

5. Report Creation: Experts will generate
reports summarizing their findings and
decisions.

TABLE 10: UTILIZATION OF PL@NTNET BY THE PUBLIC-UC1.

Scenario 2: Utilization of Pl@ntNet by the public

Requirements Reference As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPIs
Scenario Expected Results Actual Pass Comment
Results [Fail s

Test Procedure

1. Account Creation:

e Users (Volunteers/Students) will
successfully sign up for a PI@ntNet
account using their email.

e Verification that the account creation
process is user-friendly and accessible.

2. Field Trip:

e Users will download the PI@ntNet app
on their mobile phones.

e Users will capture images and record
observations of various plant types
(native, cultivated, invasive, and
ruderal species) using the Pl@ntNet
app.

3. Contributions Checking:

1.Each user
successfully creates
and owns a
working account

on Pl@ntNet.
2.Users actively
contribute to the
community by
recording and

documenting their
observations within
their profiles on
Pl@ntNet.

3.The total number
of observations
within the diversity
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Users will utilize acquired knowledge
to suggest species identification names
to other PI@ntNet users.

Verification that the contribution
feature is functional and promotes
collaborative species identification.

4. Engagement:

Volunteers will receive feedback on
their observations through observation
reports.

Users will be informed of interesting
news related to beach biodiversity to
enhance engagement.

Observations made by users will
undergo validation by expert users,
ensuring accuracy and reliability.

database will see a
noticeable increase.

4. The variety of
species
documented in the
database will show
an expansion,
reflecting the
diversity of plant
species contributed
by users.

S GUARDEN

TABLE 11: UTILIZATION OF GEOPL@NTNET BY EXPERTS- UC1.

Scenario 3: Utilization of GeoPI@ntNet by experts

Requirements Reference

Scenario

Test Procedure

Access Granted

User logs into the GeoPl@ntNet
platform.

Verify successful login and access
to the platform.

Choose an Area

User navigates to the area
selection feature.

As mentioned

Expected Results

Connection with
PlantNet Account

Successful
establishment of
a connection
between
GeoPl@ntNet

in  D2.2/D2.3
requirements, dimensions and target KPIs

Actual

Results

Pass

[Fail

Use

cases

Comment

S
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e Select a specific geographical
area for further exploration.

3. List of Potential Presence of
Species or Habitats

e User utilizes GeoPl@ntNet to
generate a list of potential
species or habitats present in the
chosen area.

e Verify the accuracy and
completeness of the generated
list.

4. Conservation Status Assessment

e User explores the conservation
status of the identified species
and habitats in the selected area.

e Verify the availability and
accuracy of conservation status
information.

5. Indicators about Conservation
Issues

e User examines indicators related
to conservation issues within the
chosen area.

e Verify the presence and
accessibility of conservation-
related indicators.

6. Fostering Awareness of Plant
Diversity

e Evaluate the features within
GeoPl@ntNet that contribute to
fostering awareness of plant
diversity.

e Ensure the platform encourages
informed communities and
promotes conservation
initiatives.

and the user's
PlantNet account.

Verification that
the user can
seamlessly log in
and access their
PlantNet account
through
GeoPl@ntNet.

Consultation of a
Given Area

Users can
effectively
navigate to the
area selection
feature in
GeoPl@ntNet.

Successful
generation of a
list of potential
florain the
chosen area using
the GeoPl@ntNet
tool.

Verification that
the generated list
is based on
accurate and up-
to-date records in
the PI@ntNet
database.
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4.2 Use case 2: Structured framework for post construction ecosystem

monitoring of windfarms
The use case intends to explore possible ways to optimise the monitoring process of biodiversity,
with specific focus in avifauna species, in wind farm development areas, with the overarching goal
to identify, prevent and/or reduce the potential negative impacts of renewable energy
infrastructure to biodiversity. Although this particular project is focusing in areas where wind farms
have already been installed and are operating, it could also be applicable at the level of wind farm
planning.

4.2.1  Regulatory Framework

During the last 35 years the Energy Information Administration (EIA) Directive (85/337/EEC and
subsequent amendments codified in the 2011/92/EU Directive as amended by 2014/52/EU) has been
widely recognized as one of the most important legislative instruments to ensure environmental
protection and promote sustainable development. It provides that a wide variety of public and
private projects, which are likely to have significant effects on the environment are assessed and
environmentally optimized before they are granted authorization. The developers of the project
in cooperation with environmental consultants prepare and submit the EIA report that includes all
necessary information that the relevant authorities use to judge whether the project if
environmentally safe to be granted permission to proceed with construction and operation. Even
more the EIA is used to inform the public and relevant stakeholders on the project’s environmental
profile so that public consensus about its development is as wide as possible.

The main current legislation that pertains environmental permitting of projects and activities in
Greece is the Law 4014/2011 (GG A"209/21.9.2011) as has been since amended and the related CMD
1958/2012 (GG 21 B’ 13.01.2012) as has been since amended. According to these legislative
instruments that incorporate the application of the EIA directive, wind farms inside Natura 2000
areas or with installed capacity greater than 45MW are classified as project potentially carrying
significant environmental impacts and are required to undertake a complete EIA. Furthermore,
wind farms installed within Natura 2000 areas have to carry- out an Appropriate Assessment
(According to Dir 92/43/EEC, Article 6) to provide evidence that the project will not adversely affect
the protected elements.

Ecosystem monitoring is an essential part of the EIA procedure. Especially where no adequate
information exists on the environmental elements in the project surroundings or where more
detailed information (in time and space) is required about the recognized sensitivities of the
project’s influence area. Following the EIA procedure, the project developers will need prove that
they have accounted for the results of the pre-construction environmental monitoring and have
applied all feasible adaptations of the project design as well as proper mitigation measures that
would ensure the minimization of its potential impacts and optimize the project’s environmental
compliance.

Even though the EIA is providing for an informed decision of whether a proposed development
should proceed, inevitably its conclusions are subject to uncertainty. Uncertainty in the EIA can be
related to the actual information it is based on, the way this information is assessed but also to the
actual appraisal of the potential of an impact to occur. Both the project and the environment will
co-evolve in different time scales during the project’s lifespan and these changes might cause
deviations from the foreseen environmental impact predictions.
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Environmental monitoring of the project during construction as well as long term monitoring
during the project operation phase is essential to address the uncertainty of the EIA predictions
and its application is foreseen in all issued environmental permits. Environmental monitoring
would validate and update the actual significance of the project interaction with the critical
environmental elements and pinpoint the necessary actions required to dynamically adapt the
project with respect to the actual environmental change. This is especially relevant for birds that
are considered as one of the most sensitive to wind farms environmental elements.

EU policy for drastic reduction of greenhouse gas emissions from the energy sector and the
ambitious target of 32% for renewable energy sources in the EU’s energy mix by 2030 has led to an
unpresented development of RES projects throughout EU. The EU target of at least 42.5% of
renewables by 2030 will require the installed capacity to grow from 204 GW in 2022 to more than
500 GW in 2030. Globally, annual wind capacity additions should reach at least 329 GW per year
until 2030 to achieve net-zero emissions by 2050, more than quadrupling today’s deployment
levels (75 GW).

For Greece this is equally true. The total installed capacity in the country has almost doubled in the
last 6 years reaching 4.68GW. Currently more than 2800 wind turbines operate throughout the
country with half of them being installed during the last 6 years.

In order to achieve the 2030 goals, set in Greece’s “National Plan for Energy and the Climate”
(published in 2019), it is expected that additional 800 MW of RES capacity would need to be
installed annually. This is expected to provide for more than 100 wind turbines installed each year.

Wind energy production is most effective in areas with strong wind currents. These areas are often
used by migratory bird species and are also located at high altitudes where sensitive birds of prey
are found. As a result, there is growing concern about the potential impact of rapidly developing
wind farms on these bird species. Effective monitoring could provide the necessary information to
identify measures that could mitigate these issues.
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FIGURE 2: EVOLUTION OF THE TOTAL CAPACITY OF GRID CONNECTED WIND ENERGY INSTALLATIONS IN
GREECE (1999-2023). SOURCE (HWEA WIND ENERGY STATISTICS — S12023 [12])

4.2.2 Objectives

The primary goal of the Use Case is to improve the balance between wind farm operations and
biodiversity conservation, particularly in protected or ecologically significant areas. This is achieved
by enhancing adaptive management after the Environmental and Social Impact Assessment (ESIA)
and construction phases. The Use Case aims to improve post-construction monitoring of wind
farms, leveraging the advancements of tools developed under the GUARDEN project.

The specific objectives are as follows:

* Exploit bird voice recognition technology in operating wind farm monitoring programs in
order to gain further insight in the use of space around wind turbines in different seasons
by birds of prey, migratory and resident bird species.

* Contribute to the utilization of the above-mentioned monitoring data to assess any
potential displacement effect and thus try to minimize potential impact of operating wind
farms on sensitive bird and/or bat species as part of an adaptive management process.

* Use ecosystem services mapping to evaluate the relationship between wind farms and
biodiversity in a specific area, as well as to track changes in land use and land cover in areas
where wind farms are being developed. This evaluation will be dynamic and will include the
potential for using applied modeling methods. These methods will help predict the future
state of the environment under various management scenarios, taking into account the
impacts of climate change.

* Assess the potential of wind farm post-construction monitoring data to contribute in the
identification of possible weaknesses of currently implemented programs and propose
relevant mitigation measures.

» Disseminate knowledge gained to a) public services involved in environmental permitting
of wind farms, b) managing bodies of protected areas, especially Special Protection Areas
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(SPAs), ¢) environmental consultants operating monitoring biodiversity programs and d)
wind farm operators.

4.2.3 Required GUARDEN tools
1. Bird sound identification tool

% Purpose: The main interest is to understand how bird recognition activities can work
towards a better monitoring scheme for biodiversity conservation. In the context of the
use case, the bird species recognition Application Program Interface (API) will be
developed, tested, and launched as a live service. Specifically, the purposes are:

a. Single-label species classification covering hundreds of European bird species, with
a later aim to expand this to multi-label (recognition of all species audible in a clip).

b. Classification algorithms producing output compliant with the ARISE digital species
identification API format: the ARISE project has defined a standardized way for
species identification algorithms to describe what they have localized and
identified in media items. It is flexible enough to cover images, sounds, video, and
more.

c. Thealgorithms will be made available for use through an online API. The algorithms
will also be shared within the GUARDEN network (e.g., for partners to use offline)
and in most cases these will also be published openly.

d. Outputs with clear metadata so that the predictions are interpretable and
reusable.

e. Presence/absence recognition of bat species in the examined locations.

% Users: Environmental consultants, Environmental Non-Governmental Organizations
(NGOs), Ministry of Environment (Department of Protected Areas), Ministry of
Environment (DIPA — Environmental Licensing), Wind farm operators

Ecosystem Services & Future scenarios of biodiversity tool

Purpose: This modelling framework will quantify and map the future states of biodiversity
and ecosystem services (ES) in the use case level under different policy and climate
scenarios. By combining information on biodiversity, ecosystem services and stakeholder
priorities this module will facilitate decision making processes by translating scientific
knowledge to actionable decisions for the sustainable management of ecosystem services
and biodiversity. Specifically, regarding use case 2, this tool will attempt to assess the
effect of windfarms’ infrastructure, including road development, on ES and biodiversity, to
assess the effect of climate change on energy provision, e.g., wind energy potential, and
biodiversity. It will examine the potential of carrying out a timeseries assessment, e.g.,
before the installation, after the installation and predict how multiple ES might be affected
by an expansion.

+ Users: Ministry of Environment (Department of Protected Areas), Environmental
consultants, Ministry of Environment (DIPA — Environmental Licensing)

=N

w

Landscape dynamics mapping tool

+ Purpose: This module will provide spatial information over the use case area on the
evolution of land use / land cover and the landscape’s structure as well as its changes over
time in the form of geodata raster maps. The contribution of underlying drivers will be
assessed to reveal their impact on landscape changes. This will provide a basis for
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understanding the potential impact of future decisions on the landscape composition and
structure.

Users: Ministry of Environment (Department of Protected Areas), Environmental
consultants, Ministry of Environment (DIPA — Environmental Licensing)

Augmented Reality Visualization Tool

Purpose: The Augmented Reality Visualization Tool will be used to engage and inform the
stakeholders and the end users towards the planning and the implementation of the
project. The users will be able to explore the different data collected and produced as well
as the alternative scenarios in terms of the impact of related decisions. The use of this tool
willincrease the understanding of the users of the different aspects of the project and their
interconnection.

Users: Local authorities, Local bodies and associations, Environmental Non-Governmental
Organizations (NGOs).

Dashboards (DSAs):

Purpose: To provide a visual representation of results and data trends for easier
comprehension and decision-making by end-users.

Users: Environmental consultants, Environmental Non-Governmental Organizations
(NGOs), Ministry of Environment (Department of Protected Areas), Ministry of
Environment (DIPA - Environmental Licensing), Wind farm operators

Expected Outcomes & Success criteria/metrics

In this section the target KPIs and the process to achieved them are presented (Table 12).

TABLE 1

2: TARGET KPIs, AND METHODOLOGY TO MEET TARGETS-UC2.

Stakeholders 100 Organise workshops, send questionnaires, engage

involved in the use through Al visualization tool

case

Environmental 15 Develop partnerships and outreach programs to

consultants engage environmental consultants.

Use «case Test 2 (main study area Investigating control areas, around the main project

areas and control area) area where the wind farm is located, that host the
same biodiversity elements in order to use it for
comparison

Species detected 20 Audio species identification analysis, calibration

by the bird through ornithological field data

identification tool

Biodiversity or To be defined Investigate biodiversity indicators and relevant data

ecosystem health to address the ecosystem services mapping

indicators
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4.2.5 Key Roles and Interactions
The roles of the main stakeholders are presented in detail below:

1. Ministry of Environment (DIPA - Environmental Licensing)

+ Role: This stakeholder has an interest in monitoring wind farms mainly to be able to
assess the SEAs and the EIAs of wind farms. They are interested in an application that
they can suggest to the planners or mention as proposed for monitoring in operation
of wind farms and which calculates some useful indicators on the presence of bird
species in the area of a wind farm. Also, in the preconstruction level, they could use the
DSA to assess how the ecosystem services as well as the bird’s biodiversity will be
affected by the project, in order to make the best decision. They are interested that
this application should provide reliable data for as many species as possible (including
nocturnal species), that it should be easy to use and that the data it provides should be
easy to understand. They will benefit as it will improve their ability to judge more
objectively and homogeneously whether a project should process in implementation
and which aspects of it should be carefully designed potentially by adopting special
management measures (decision).

+ Interactions: The Environmental Licensing authority of the Ministry of Environment
and energy assesses EIAs and reports of postconstruction monitoring submitted by
consultants on behalf of wind farm operators and considers the opinions of relevant
authorities (such as the Department of Protected Areas) and other stakeholders (e.g.
NGOs and the general public) in its proposals of the project’s environmental terms
while providing the environmental licence during the pre-construction assessment of
a project or proposals for measures to mitigate impacts occurring when the project is
in operation.

2. Ministry of Environment (Department of Protected Areas)

+ Role: They have aninterest as above as they are also required to judge (give an opinion)
on the installation of wind farms and evaluate post-construction monitoring
programmes. They are mainly interested in the protected species and habitats of the
sites especially when these are bird species for SPAs, but also other protected species
in SCl sites and their main responsibility is to ensure that there will not be any important
negative impact on the protected species and habitats. They would like an application
that provides them with reliable data that they can understand and use in their
judgement.

+ Interactions: Ministry of Environment (Department of Protected Areas) provides an
opinion regarding the environmental impacts of a wind energy project to the DIPA
assessing its potential to influence the protected elements of protected Areas.

3. Wind farm designers

+ Role: They have an interest in improving the studies they produce by incorporating
reliable data that they can calculate more easily and at lower cost. They need to
minimize conflict with the biodiversity and the social environment because these
conflicts have negative effects towards their investment.

+ Interactions: Wind farm designers interact with all relevant parties (Ministry of
Environment, Environmental consultants, Local bodies and associations, NGOs etc.) to
support the operation of their project and secure their investment. They receive
authorisation to proceed with project development from the DIPA while their
interaction with other stakeholders, regarding environmental issues is conducted
usually through an environmental consultant.
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4. Environmental Non-Governmental Organizations (NGOs)

+ Role: They have an interest from their role in protecting the environment. They want to be
able to collect or have access to reliable data on the environment and biodiversity so that
they can understand the effects of projects and thus improve their proposals and actions.
They collaborate with bird experts that have deep knowledge regarding bird ecology and
species populations, their main scope is to ensure the conservation of the bird populations
especially in protected areas.

+ Interactions: Environmental NGOs support, shape and express the concerns of different
stakeholders (bodies and associations in Local, regional, national or international context)
regarding environmental issues that may arise from different developmental proposals.
Through their role they interact mainly with governmental agencies to ensure that their
decisions consider the environmental protection in the highest possible extent.

5. Environmental consultants:

+ Role: Environmental consultants are responsible for the implementation of the
environmental impact assessment studies and therefore for carrying out the field studies,
run the analysis, interpreting the results and propose relevant measures and adjustments
to the project’s main attributes. Also, they are responsible for the monitoring programs in
all stages of the development of the project. They have a strong interest in getting high
quality data with the less cost regarding experts’ costs and time spent. During the EIA
studies they also need to take strong consideration of the social aspects of the study, thus
the DSA could be a tool that will help them have a look on the project holistically.

+ Interactions: They act as intermediate between the project developers and the
environmental authorities. They compile and submit monitoring reports to DIPA as well as
the Department of Protected Areas when the project is located inside or may influence a
protected area.

6. Local authorities

+ Role: Local authorities have a high interest in representing the local community and in
order to do so, they need to have some data and ways of communicating. Also, they need
to compromise between different opinions of the local people that may be represented in
a strongly conflicting way. They are formally obliged to give an opinion but not to decide
whether a project will be developed in their area.

+ Interactions: They take part in the public discussions and debates on the proposals for new
wind farm development projects. They participate in the EIA public consultation procedure
than involves all other stakeholders. They commonly represent and express the opinion of
local associations and unions.

7. Local bodies and associations:

+ Role: They want to have a say on wind farms being installed in their locality and how they
affect the environment through their operation. They want to feel involved and have
increased demands to be included in decisions even though they have no institutional
decision-making role. An application that would provide them with reliable data on the
birdlife in the area of a wind farm and the evolution of biodiversity (and ecosystem
services) and help them understand the scale of change.

+ Interactions: They closely interact with local authorities. Many times, they use NGOs as
vehicles to transfer their opinions and interests in wider audiences.
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4.2.6 Test Plan

As in previous section, the following Table highlights the user-scenario for the utilization of
GUARDEN DSAs by end-users who will take part in this use case execution. The described scenario
includes all the steps from creating an account and logging in to report creation for the respective
tool. Columns ‘Actual Results’, and ‘Pass/Fail’ will be completed during execution.

TABLE 13: UTILIZATION OF THE DSA BY THE END USERS FOR THE GREEK USE CASE.

Scenario 1: Utilization of the DSA by the end users.

Requirements Reference As mentioned in D2.2/D2.3 - Use cases requirements,
dimensions and target KPIs

Scenario Expected Results Actual Pass/ Comments

Test Procedure Results Fail

1. Account Creation: End users will visit 1. End users easily
the platform's website or the app and successfully
downloaded on mobile phone and sign create an
up for an account using their email. account and log

2. DSAs content: The Decision Support -

Applications (DSAs) will provide specific 2. The DSA
information presented appropriately in includes and can
maps, tables and graphs. Information present in an
will include field data collected for each informative way
study area such as: the data

collected  and
analysed during

- the location of audio recorders and
their relation to wind turbines,

the csS2
- the number of species recorded and execution.
the bird species composition in each
recorder location 3. Users can
generate
-the temporal variation of species reports  based
recordings in each location. on the
-the difference between the species information
composition in the main study area and included in the
associated control area. DSA.
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Base information for each study area
will also be presented in the DSA
including the protected area borders,
presence of endangered species,
habitat types and land uses available
maps etc.

Ecosystem service maps will also be
visualised through the DSA. Information
offered to users will include the trade-
offs and synergies between biodiversity
protection and renewable area
infrastructure that may occur and
available species distribution.

Taking well-Informed Decisions: Based
on the presented and analysed data, the
users will be able to take into
consideration a big set of data as well as
several  parameters related to
monitoring of bird populations and
ecosystem services in the study areas.

Report Creation: users will generate
reports summarizing the findings of the
project analysis

4.3 Use case 3:Biodiversity vs Urban Coastal Management

Over the years, the accumulation of human-induced effects, such as urbanization, construction of
dams and river channelling, urban occupation of dune areas, and marina construction, has led to a
significant regression of the beaches and a reduction in dune areas in the metropolitan area of
Barcelona.

In the past decade, in collaboration with city councils and actions from the Ministry for the
Ecological Transition, the Barcelona metropolitan area has worked on the recovery and protection
of dunes, doubling their surface area, and increasing biodiversity. However, the number of beach
visitors has been consistently increasing, surpassing 11 million last summer, potentially leading to
conflicts in beach management and dune restoration programs.

Itis crucial to keep knowledge about beach, dune, and coastal biodiversity updated to confirm the
positive evolution of implemented actions and enhance public awareness through participatory
measures. Understanding users' perceptions of this biodiversity is also essential for adapting the
comprehensive beach management carried out by the AMB (Area Metropolitana de Barcelona).

Beaches and dunes, with their biodiversity, serve important functions for society in the Barcelona
metropolitan area, including protection against coastal erosion, defence against marine flooding,
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safeguarding coastal infrastructure, acting as a main public gathering and socialization space,
providing a health and nature contact area in a densely populated region, serving as a biological
corridor, and holding economic value for coastal municipalities.

4.3.1 Regulatory Framework

Recent reports from the Intergovernmental Panel on Climate Change (IPCC) emphasize the
challenges outlined in the use case. The latest report, IPCC Sixth Assessment Report (AR6) from
2021, stresses the significance of coastal ecosystems, including dunes and beaches, for benefits
such as shoreline protection, carbon storage, and biodiversity conservation. Recognizing the
impact of climate change, the report advocates for integrated coastal management that prioritizes
the protection and restoration of natural coastal features.

The Ramsar Convention, established in 1971 and ratified by 171 countries, underscores the
importance of dune systems and coastal wetlands for biodiversity conservation and ecosystem
services.

The Sustainable Development Goals (SDGs), specifically Goal 14 adopted by the United Nations in
2015, aims to conserve oceans, seas, and marine resources for sustainable development. This goal
aligns with the preservation and management of dune systems crucial for the health and
productivity of marine ecosystems.

The United Nations Environment Programme (UNEP) contributes valuable insights through
documents like "Coastal Ecosystem-Based Adaptation in Practice: Emerging Lessons from the
Global Programme EbA" (2017). This report emphasizes the role of coastal ecosystems, including
dune systems, in climate change adaptation and offers use cases and best practices for ecosystem-
based adaptation in coastal areas.

- At the European Union (EU) level, directives and regulations include Council Directive
92/43/EEC, which designates beaches and dune areas as specially protected habitats, and
Regulation (EU) 1143/2014 addressing the prevention and management of invasive alien
species.

- At national level:

o 1988 coast law modified in 2022: Law 2/2013, of May 29, on the protection and
sustainable use of the coastline and modification of Law 22/1988, of July 28, 1988, on
Costs [13]

o Royal Decree 668/2022, of August 1, which modifies the General Regulation of Coasts,
approved by Royal Decree 876/2014, of October 10 [14].

o Law 42/2007, of December 13, on Natural Heritage and Biodiversity.

o Royal Decree 630/2013, of August 2, which regulates the Spanish Catalog of invasive
alien species.

- At the level of the autonomous region of Catalonia:

o Law 8/2020, of July 30, for the protection and management of the coast [15].
o Royal Decree 876/2014, of October 10, which approves the General Regulation of
Costs [16].
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o Regulation of protected natural areas of the Llobregat delta (Nature 2,000 network),
which includes beaches. Declaration year: 1987. Regulations: DOGC 3005 of October 29,

1999.

Concerning data protection and image rights, Spain adheres to laws like the Personal Data
Protection Law, Volunteer Law, and Intellectual Property Law. Various usage licenses, terms of
use, privacy policies, and community guidelines, as seen on platforms like the MINKA Citizen
Science Platform, ensure responsible data handling and respect for privacy rights. Additionally,
image rights are safeguarded by constitutional and legal provisions, recognizing the right to one's
own image and regulating its use. Specifically:

o The Personal Data Protection Law for the Management of Information of
Volunteers/Citizen Scientists

o Volunteer Law (Law 45 of 2015)

o Intellectual Property Law for Research Results, including participatory research (Royal
Legislative Decree 1/1996)

o Usage licenses for data shared by volunteers (Creative Commons)

o Terms of Use, Privacy Policy, and Community Guidelines of the MINKA Citizen Science
Platform

o Use of images, publication of personal data, and materials. The right to one's own image is
recognized in Article 18.1 of the Spanish Constitution and is regulated by Organic Law
11982, of May s5th.

4.3.2 Objectives

General Objective: Enhance the conservation and sustainable management of beach and dune
ecosystems by gaining a comprehensive understanding of their biodiversity and evaluating the
impacts of current and future coastal management strategies.

1. Biodiversity Database: Establish a comprehensive database documenting the various
species inhabiting the beaches and dunes in eight municipalities.

2. Ecological Changes: Analyze alterations in species distribution and vegetation cover
resulting from specific management interventions.

3. Invasive Species Management: Identify problematic invasive species and develop effective
strategies for their management.

4. Protected Species: Formulate and implement strategies to safeguard and enhance the
populations of protected species residing in vulnerable beach and dune ecosystems.

5. Visitor Perception and Awareness: Conduct surveys to gauge visitor awareness,
perceptions, and understanding of beach biodiversity and the associated ecosystem
services.

4.3.3 Required and optional GUARDEN tools
1. MINKA:

+ Purpose: Enables the upload of delocalized coastal biodiversity data in photographic
format. Facilitates the visualization of precise locations on a map, aiding in understanding
biodiversity patterns along the coastal areas of the Metropolitan Area of Barcelona

+ Users: Use case leaders, researcher’s, volunteers from scheduled activities,
environmentalists, and the general public.

2. Pl@ntNet:
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+ Purpose: Identifies plant species from photographs. Supports the identification and
classification of various coastal plant species captured in images, contributing to a
comprehensive understanding of the botanical landscape in the metropolitan coastal
region.

4+ Users: Use case leaders, researchers, volunteers from scheduled activities,
environmentalists, and the general public for accurate plant identification.

3. GeoPl@ntNet:

+ Purpose: Designed for geolocating plant species. Enhances the geographical precision of
data, allowing for accurate mapping and analysis of the distribution of coastal plant species
within the Metropolitan Area of Barcelona.

+ Users: Researchers, environmental technicians, and conservationists will use
GeoPl@ntNet for precise location-based insights.

4. Ecosystem services and future scenarios tool:

# Purpose: Visualize Nature Contribution to People (NCP) in a specific area and their
potential evolution based on scenarios. Quantify current and future states of Ecosystem
Services in the coastal area.

+ Users: Use case leaders from AMB.

5. Dashboards (DSAs):

+ Purpose: Provide a visual representation of results and data trends for easier
comprehension and decision-making by end-users.

+ Users: Use case leaders from AMB, policy-makers, researchers, and environmental
planners can utilize dashboards (DSAs) to quickly understand and interpret complex data
related to biodiversity, plant species, geolocation, and ecosystem services, aiding in
informed decision-making.

6. Augmented Reality Visualization tool (optional):

% Purpose: The Augmented Reality Visualization Tool will be used to engage and inform the
stakeholders and the end users towards the planning and the implementation of the
project. The users will be able to explore the different data collected and produced as well
as the alternative scenarios in terms of the impact of related decisions. The use of this tool
willincrease the understanding of the users of the different aspects of the project and their
interconnection.

+ Users: Use case leaders from AMB, policy-makers, researchers, volunteers from scheduled
activities, environmentalists, and the general public.
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4.3.4 Expected Outcomes & Success criteria/metrics
In this section the target KPIs, their baseline values and the process to achieved them are

presented (Table 14).

TABLE 14: TARGET KPIs, BASELINE VALUES AND METHODOLOGY TO MEET TARGETS-UC3.

Covered Area =4% 25% Implement conservation initiatives to
cover 25% of the total coastal area.

Number of Stakeholders = 8 20 Develop partnerships and outreach

Engaged programs to engage 20 stakeholders.

Number of Volunteers =180 1000 Launch targeted recruitment

Involved campaigns to involve 1000
volunteers.

Number of Observations ' 20 8000 Promote participation and provide

Submitted by Volunteers user-friendly tools for observation
submission.

Number of Native or =45 100 (90% of Implement monitoring programs to

Invasive Species total) identify and categorize 90% of total
species.

Number of Activities and | 10 25 Collaborate with educational

Events Organized institutions and community groups
for event organization.

Number of Discussions Inactive 1000 Encourage active participation and

or Interventions in the facilitate discussions on the platform.

Participative Platform

Number of Changes in Unknown @ 200/1000 Conduct targeted awareness

Users' Opinion about campaigns and gather feedback

Beaches Vision and Use through discussions.

Biodiversity or Unknown 5 Implement monitoring systems to

Ecosystem Health track 5 key indicators of biodiversity

Indicators and ecosystem health.

Willingness to Unknown  50% Evaluate feedback and adjust future

Participate in Future activities to maintain a 50%

Activities participation rate.
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4.3.5 Key Roles and Interactions
1. Local Authorities (Barcelona Metropolitan Area - AMB) and Municipal Councils:
+ Roles:
e Overseeing urban planning, policy implementation, and local initiatives.

e Managing and providing oversight for beach and dune management programs at
the municipal level.

+ Interactions:

e Collaborating on local-level strategies and initiatives, such as educational activities
on weekends like "Jugateca Ambiental" or the dissemination of the project
through their social networks.

e Regular coordination meetings and updates.

2. Environmental Agencies and Ministries (Ministry for the Ecological Transition and the
Demographic Challenge, Generality of Catalonia Department of Coastal Territory,
Consortium of the Llobregat and Consortium of Besos delta):

+ Roles:

e Providing regulatory oversight, policy guidance, and conducting environmental
monitoring.

+ Interactions:
e Offering guidelines for sustainable coastal management.

e Collaborating on biodiversity research and monitoring, including the identification
of invasive and protected species.

3. Research Institutions: CREAF (Center for Ecological Research and Forestry Applications), ICM-
CSIC (Institute of Marine Sciences):

+ Roles:
e Conducting biodiversity assessments and offering scientific input.
+ Interactions:

e Sharing research findings and educational material with local authorities and
stakeholders.

¢ Collaborating with the GUARDEN project for data exchange.

4. Community Representatives and NGOs:
+ Roles:
e Advocating for sustainable practices and engaging the community.
+ Interactions:
¢ Conducting community outreach and awareness programs.

e Participating in decision-making processes.
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5.

GUARDEN Project Team:
*+ Roles:

e Providing technological tools, support, and facilitating collaboration.
+ Interactions:

e Regular updates with local authorities, research institutions, and partner
organizations.

e Integrating GUARDEN tools into the coastal management framework.
Citizens and Visitors:
+ Roles:
e Reporting biodiversity observations and participating in conservation initiatives.
+ Interactions:
e Engaging through citizen science apps and public forums.
e Contributing to data collection and promoting awareness.
Institut Metropoli (Metropoli Institute):
+ Roles:

e Serving as a partner organization responsible for the communication campaign of
the BioPlatgesMet project.

+ Interactions:
e Coordinating communication efforts with local authorities and the community.
¢ Disseminating project updates and information through various channels.
Department of Promotion (AMB):
*+ Roles:

e Organizing participative activities with volunteers and users on weekends
(Jugateca Ambiental, Naturaula, Bioblitz Metropolita, Accié PlatgesMet, training
activities by entities specialized in taxonomic groups).

The environmental initiatives include:
i.  Jugateca Ambiental (Environmental Playground):

e Spaces for families and children of all ages to engage in play and
experimentation while learning about the values of metropolitan
parks, beaches, and sustainability.

e Regularly scheduled sessions on Saturdays or Sundays in spring and
autumn.

¢ Includes areas for unguided play and experimentation.
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ii.  Naturaula (Environmental Classroom):

e Anoutdoor learning space in direct contact with nature, catering to the
general public, educational centers, and local entities.

iii.  Bioblitz Metropolita (Bioblitz on Metropolitan Beaches):

e Acitizen science activity aimed at taking stock of species and providing
a snapshot of biodiversity in the metropolitan area.

e Raises public awareness about the biodiversity of these areas and their
importance for ecosystem functioning.

iv.  Accié PlatgesMet (Metropolitan Beaches Action):

¢ Aneventorganized by AMB, the Natural Science Museum of Barcelona,
and municipal governments.

¢ Aims to raise awareness about beaches and educate on how to protect
them against challenges like climate change and coastal regression.

e Program includes educational activities related to dune systems,
microplastics, and biodiversity.

e Involves learning and service activities (APS) with schools and
institutes.

+ Interactions:

e Collaborating with local authorities, schools, local entities, and volunteers for
coordinated efforts.

9. Entities such as "Anél-lides," "Flora Catalana," "Museu de Ciéncies Naturals":
*+ Roles:
e Actively engaging in activities and providing training for volunteers.
+ Interactions:

e Collaborating with local authorities and research institutions on educational
programs and activities.

e Conducting training activities by entities specialized in taxonomic groups for
volunteers.

10. Volunteers:
+ Roles: Increasing the database through observations uploaded to the MINKA application.

+ Interactions: Engaging with community members, local organizations, and researchers.
Participating in data collection, biodiversity monitoring, and community-based initiatives.
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4.3.6 Test Plan

Scenario 1: Volunteers

2 GUARDEN

The first scenario (Table 15) concerns the utilization of the publicly available GUARDEN tools by
volunteers. Volunteers will go through the steps of creating accounts, exploring coastal zones
using mobile applications and websites like PlI@ntNet or MINKA. The users will upload their
photos/observations to the platforms to identify plant and/or other species and consequently
enhance the available area data. The aforementioned MINKA platform ensures that the uploaded
observations are accurately recorded in each volunteer's profile, fostering a collaborative effort in
understanding and documenting coastal biodiversity while PI@ntNet will be used for species

identification through photographs.

TABLE 15: UTILIZATION OF THE PUBLICLY AVAILABLE GUARDEN TOOLS, PL@NTNET AND MINKA, BY

VOLUNTEERS-UC3.

Scenario 1: Utilization of the publicly available
GUARDEN tools, PI@ntNet and MINKA, by
volunteers.

Requirements Reference

Scenario

Test Procedure

1. Account Creation: Volunteers will visit the
platform's website or the app downloaded on
mobile phone and sign up for an account using
their email.

2. Logging In: After creating an account,
volunteers will log and enter into the platform.

3. Field trip: Volunteers will explore the
coastline zone with the application
downloaded on their mobile phone. That will
be done independently or through guided
activities. They could use publicly available
tools like PI@ntNet and MINKA to take photos
and make observations of biodiversity.

As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPlIs

Expected Results

1.Volunteers
successfully create
an account and log
in.

2.Volunteers
effectively use
public tools to
contribute
biodiversity
observations.

3.Uploaded
observations are

Actual
Results

Pass Comment
[Fail s
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4. Uploading Observations: Volunteers will recorded in the
upload their observations and photos on volunteer's profile.

MINKA to contribute to the biodiversity data of

. . 4. The biodiversity
"BioPlatgesMet" project.

database will
5. Checking Contributions: Volunteers will increase both in the
check their profile to ensure that their number of
contributions are recorded. As they acquire observations and in
more knowledge, they will be able to suggest the variety of
species classifications to other users and species

generate debates about it.

6. Engagement: Volunteers will receive
feedback on their efforts through observation
reports and interesting news related to the
biodiversity of the beaches. Besides, their
observations will be validated by expert users.

Scenario 2: Experts

Experts will use the DSAs in order to make informed decisions related to biodiversity and
ecosystem management. The platform will allow them to generate detailed reports based on the
data accessed through DSAs, enabling a comprehensive understanding of ecological dynamics and
supporting evidence-based decision-making.

TABLE 16: UTILIZATION OF THE GUARDEN DSAS BY EXPERTS-UC3.

Scenario 2: Utilization of the GUARDEN DSAs by

experts.
Requirements Reference As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPIs
Scenario Expected Results Actual Pass Comments
Test Procedure Results {Fail
1. Account Creation: Experts will register foran 1. Experts
account on the platform using their successfully create
professional credentials. an account and log
in.
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2. Logging In: After creating an account,
experts will log in to the platform.

3. Using DSAs: Experts will utilize Decision
Support Applications (DSAs) to view specific
data, such as the number of species, presence
of endangered species, and invasive species
proportions. Besides, including visualization of
ecosystem service maps and areas where trade-
offs and synergies between biodiversity
protection and development plans may occur

2. DSAs provide
access to relevant
and specific data
for informed
decision-making.

3. Experts can
generate  reports
based on the data
accessed through
DSAs.

2 GUARDEN

and species distribution models.

4. Making Informed Decisions: Based on the
gathered data, experts will make informed
decisions related to biodiversity and ecosystem
management.

5. Report Creation: Experts will generate
reports summarizing their findings and
decisions.

Scenario 3: Educational Activity Organizers

The environmental educators who carry out the guided activities, apart from using their own
material to do their training, will use the resources provided by the GUARDEN tools such as MINKA
or PL@ntNet to make observations on the beach and identify plant and animal species.
Furthermore, taking into account the people who have been downloading the applications,
following the project and uploading observations, it will be possible to monitor the participation
and the evolution of the volunteers' awareness of this ecosystem.

TABLE 17: UTILIZATION OF THE PUBLICLY AVAILABLE TOOLS MINKA AND PL@NTNET BY EDUCATIONAL
ACTIVITY ORGANIZERS-UC3

Scenario 3: Utilization of the publicly available tools
MINKA and Pl@ntNet by educational activity
organizers

Requirements Reference As mentioned in D2.2/D2.3 - Use cases requirements,

dimensions and target KPIs
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Scenario Expected Results Actual Pass/ Comments
Test Procedure sesulls I
1. Account Creation: Educational activity 1.0Organizers
organizers will sign up for an account on the successfully create an
platform MINKA and PI@ntNet using their accountand login.
. .
organization's credentials. 5. Platform features
2. Logging In: After creating an account, facilitate the
organizers will log in to the platforms. coordination of
3. Coordinating Activities: Organizers will use educational activities.
MINKA and Pl@ntNet platform features to 3. Resources are
coordinate and dynamize educational activities effectively provided to
with volunteers. volunteers.
4. Providing Resources: Educational activity 4. The platform allows
organizers will utilize the platform to provide organizers to monitor
resources and materials to volunteers involved  volunteer
in educational activities. participation.
5. Monitoring Participation: Organizers will
monitor volunteer participation in educational
activities through the platform.
Scenario 4: Institut Metropoli - Communication and Awareness Analysis

In this scenario (Table 18), Institut Metropoli representatives actively engage with the
MINKA platform to enhance communication and raise awareness about coastal
biodiversity. The test procedure involves account creation, launching a communication
campaign, and conducting awareness analysis through interviews and surveys. The
expected results include successful account creation, effective communication campaign
support, and the platform's tools facilitating awareness analysis. Representatives will then
generate reports summarizing findings and recommendations based on the awareness
analysis.
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TABLE 18: UTILIZATION OF MINKA BY INSTITUTE METROPOLI REPRESENTATIVES-UC3

Scenario 4: Utilization of MINKA by Institute Metropoli representatives

Requirements Reference

Scenario Test Procedure

1. Account Creation: Institute Metropoli
representatives will register for an account on
the platform using official credentials.

2. Logging In: After creating an account,
representatives will log in to the platform
MINKA to dynamize contact with volunteers.

3. Communication Campaign: Representatives
will use platform features to launch a
communication campaign, disseminating project
information via social networks and other
channels.

4. Awareness Analysis: In a second phase, will
conduct interviews, surveys, and online
discussions through the platform to analyse
public awareness of coastal biodiversity and
ecosystem services.

5. Report Generation: Based on the awareness
analysis, representatives will generate reports
summarizing findings and recommendations.

As mentioned in D2.2/D2.3 - Use cases requirements,
dimensions and target KPIs

Actual
Results

Pass Comments

[Fail

Expected Results

1. Representatives
successfully create an
account and log in.

2. The platform supports
the launch of an effective
communication
campaign.

3. Tools on the platform
facilitate the analysis of
awareness through
interviews, surveys, and
discussions.

4. Reports can be
generated based on the
results of the awareness
analysis.
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4.4 Use case 4: Consideration of species loss caused by expansion of energy
centre

The implementation of Vasilikos Area Spatial Master Plan (VASMP) which foresees the expansion

of the industrial activities of the energy centre and the creation of new infrastructure to ensure

this, is expected to have negative impact on ecosystems (both terrestrial and marine), biodiversity

and the environment (e.g., air quality, chemical and water pollution).

All activities foreseen in the VASMP are for the benefit of the society and are important for
economy without though meaning that they have a zero-carbon footprint or a positive impact on
human health, climate change, water/air quality and more. That’s why it is important to identify
the consequences before the Plan is implemented

4.4.1 Regulatory Framework

The assessment of the foreseen plan falls under the Directive 2001/42/EC of the European
Parliament and of the Council on the assessment of the effects of certain plans and programmes
on the environment. The Directive was alighed with the Cyprus national law in 2005 by the
Environmental Impact Assessment from Certain Plans and/or Programmes Law 102(1)/2005.

4.4.2 Objectives
This use case aims to:

* collect information, clarify inaccuracies and evaluate the proposed activities of the
VASMP.

* evaluate the impact of the above proposed activities and the degree of negative impact
on ecological and biological conditions in a wider area, which extends over the limits of the
industry zone of Vasilikos area.

* integrate the available/ collected data, validate them and produce outputs that can
support the final decision for the approval (or not) of the proposed activity.

» evaluate the activities/plans already implemented and to monitor the efficiency of the
proposed and/or implemented measures.

+ assist decision making and put in place green and blue initiatives to help minimize the
adverse effects of climate change and anthropogenic activities on urban ecosystems.

4.4.3 Required GUARDEN tools
The following tools are essential for the successful execution of this use case:

1. Bird Sound Identification:

+ Purpose: Identification of bird species based on audio recordings, particularly for users
who may not be experts.

+ Users: Use case leaders from FredU and DEnv, Committee of the Environmental Impact
Assessment, Environmental NGOs, Local academic community

2. Pl@ntNet

% Purpose: Identification of plant species from photographs.

+ Users: Use case leaders from FredU and DEnv, Committee of the Environmental Impact
Assessment, Environmental and town/urban planning consultancy companies,
Environmental NGOs, Local academic community.

3. Future Scenarios tool
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4+ Purpose: Quantification and mapping of the future states of biodiversity and ecosystem
services under different policy and climate scenarios. Species distribution models, climate
& stakeholders’ projections.

4+ Users: Use case leaders from FredU and DEnv, Committee of the Environmental Impact
Assessment, Department of Fisheries and Marine Research

4. Dashboards (DSAs):

% Purpose: To provide a visual representation of results and data trends for easier
comprehension and decision-making by end-users.

4% Users: Use case leaders from FredU and DEnv, Committee of the Environmental Impact
Assessment, Environmental NGOs, Local academic community

4.4.4 Expected Outcomes & Success criteria/metrics

The use case will provide a method/ tool to retrieve and process environmental and biodiversity
information to be used in urban planning, providing an easier and more objective tool to be used
in the decision-making process.

TABLE 19: TARGET KPIs, BASELINE VALUES AND METHODOLOGY TO MEET TARGETS-UC4.

Number of 0 15 Develop 15
stakeholders engaged partnerships

Number of partnership o 5 Organise 5 meetings/
activities (meetings events

and events)
implemented

Adoption by 0 90% success Encourage

stakeholders of participation in

decisions taken based activities

on GUARDEN

Number of native or To be 90% of species Implement

invasive flora species | defined monitoring program
to identify species

Governmental 0 2 departments Encourage

departments utilise participation in

the method developed system evaluation.

Native plants included | o 20 Utilization of

in PI@ntNet App PL@ntNet app during
fieldwork.
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4.4.5 Key Roles and Interactions

1. Governmental departments:
+ Roles:

o Overseeing urban planning, policy implementation, and local initiatives.

o Ensuring the sustainable management and protection of beaches and dunes within
municipal boundaries.

+ Interactions:

o Bridging the gap between national and local policy priorities.
Continuous engagement and feedback to optimize efforts.

2. NGOs and Local Authority Representatives:
*+ Roles:

o Promoting environmental consciousness and fostering community involvement.

+ Interactions:

Engaging in collaborative decision-making. Engaging with the community to promote
awareness and understanding.

3. GUARDEN Project Team:
+ Roles:

o Providing resources and support to empower stakeholders to collaborate
effectively.

+ Interactions:

o Regular communication with stakeholders and users
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4.4.6 Test Plan

lege]
=

GUARDEN

The following tables (Table 20 -Table 22 ) present the test plan scenarios for the utilization of the
GUARDEN tools, namely Pl@ntNet, Bird Identification and DSAs by the various end-

users/stakeholders.

TABLE 20: UTILIZATION OF THE GUARDEN TOOL PL@NTNET BY EXPERTS FOR THE CYPRIOT USE CASE.

Scenario 1: Utilization of the GUARDEN tool PI@ntNet
by experts

Requirements Reference

Scenario

Test Procedure

1. Data Collection protocol: Implementation of
the GUARDEN protocol for collection of
information to be used for PI@ntNet
(establishment of plots, photos, species
identification).

2. Data processing: The information collected
will be verified and processed through
Pl@ntNet’s Al.

3. Dashboard Account Creation/Log in: Users
register and login to the use-case
dashboard to access the tool.

will

4. Result visualisation: Users when selecting
the area will be able to use a tool and visualise
the results

As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPlIs
Expected Results Actual Pass Comments
Results [Fail

1. Experts upload
their
observations/infor
mation to help train
the tool

2. Users effectively
use the dashboard
and the bird
identification tool
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TABLE 21: COLLECTION AND UTILISATION OF DATA FOR THE BIRD IDENTIFICATION TOOL FOR THE CYPRIOT

USE CASE.

Scenario 2: Collection and utilisation of data for the Bird
Identification Tool

Requirements Reference

Scenario

Test Procedure

1. Installation of bird acoustic sensors: Sensors
will be installed in the area to collect bird
sounds by the project team.

2. Sound processing: Recordings will be sent to
Naturalis for analysis, to be used for the Bird
Identification Tool.

3. Dashboard Account Creation/Log in: Users
will register and login to the use-case
dashboard to access the tool.

4. Result visualisation: Users when selecting
the area will be able to use a tool and visualise
the results

As mentioned in D2.2/D2.3 - Use cases requirements,
dimensions and target KPIs

Expected Results

1. Data uploaded to
help train the tool

2. Users effectively
use the dashboard
and the bird
identification tool

Actual Pass Comments
Results [Fail
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TABLE 22: USE OF GUARDEN DSAS BY STAKEHOLDERS FOR THE CYPRIOT USE CASE.

Scenario 3: Use of GUARDEN DSAs by stakeholders

Requirements Reference As mentioned in D2.2/D2.3 - Use cases
requirements, dimensions and target KPIs

Scenario Expected Results Actual Pass Comments

Test Procedure Results [Fail

1. DSA Account Creation/Log in: Users will 1. Feedback from
register and login to the use-case dashboard. stakeholders used
to improve

2. Using DSAs: Stakeholders to use (different
GUARDEN tools

level of access) the GUARDEN DSAs to test and
inform on their suitability for their needs 2. DSAs provide
access to relevant
and specific data
for informed
decision-making.

3. Making Informed Decisions: Based on the
gathered data, the experts/policy-makers will
be able to make informed decisions.

4. Report Creation: Users will generate reports

summarizing their findings and decisions. 3- Users can

generate  reports
based on the data
accessed through
DSAs.
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5 Conclusions

This deliverable precisely outlines the foundational work undertaken to execute the four use cases,
including the strategic planning and operational details that are essential for the successful
validation and evaluation of the GUARDEN system.

Furthermore, this document offers an initial test plan and templates to be used during
implementations to ensure a smooth implementation of the use cases and lays the groundwork
for the evaluation of the GUARDEN technologies. An agile-iterative approach will be adopted,
allowing dynamic interactions between the use case validations and research developments,
ensuring adaptability to end-user needs. Specifically, a four-step iterative model, the PDCA cycle
will be followed to systematically assess the system’s performance and implement improvements.

Starting in M15 (January 2024), the use-case leaders will initiate the collection and organization of
existing data. Subsequently, data gaps will be identified to be filled with data that will be generated
as part of the GUARDEN project. This proactive approach guarantees a thorough understanding
of current data limitations and directs focused enhancements. Although KPIs have been already
set, it might be necessary to modify and refine the success indicators and target objectives as the
project progresses.

The final version of this deliverable, scheduled for submission in M35 (September 2025), will
encompass the results of field trials and the validation of the GUARDEN system, along with any
modifications and final KPIs as well as their comparison with the actual results. The document will
comprehensively cover detected risks during use case execution, along with detailed information
on the mitigation steps taken.
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