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1 Executive Summary 
The Deliverable 4.1 is aiming to describe the first version of the GUARDEN ICT tools. More specific, 

D4.1 will set the baseline for the development of the Mapping Tools, the Augmented Reality 

Visualisation Tool, and the Public Participation Tool. 

The main objectives of the aforementioned GUARDEN ICT tools are: 

• To develop tools that will allow the engagement and involvement of all actors (academy, 

industry, civil society, policy makers) to develop evidence-based and informed policy 

formulation. 

• To review of the previous and ongoing initiatives to monitor and assets biodiversity and 

ecosystem status identifying the challenges and needs to develop evidence-based 

environmental policies. 

• To improve services for data acquisition, visualization, mapping and community 

deliberation, through connection with existing platforms, to fill the gaps identified in the 

review and satisfy the stakeholders needs and requirements. 

• To integrate the different tools and services in a system, providing user-friendly common 

decision support applications. 

This document collects and analyses all the characteristics and components of each of the 

GUARDEN ICT tools. Each innovation is described thoroughly by decomposing it to characteristics, 

interfaces, end-users and stakeholders, integration to GUARDEN Case Studies, and other elements 

that are critical for the development of their components and their implementation and operation. 

Each ICT tool will be further developed based on the project’s needs, which will be thoroughly 

described in the final version of this deliverable (D4.2). 
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2 Introduction 
2.1 Purpose of this document 
The deliverable constitutes a description of the implementation aspects and functionalities of the 

1st version of GUARDEN ICT tools. 

2.2 Intended readership 
The deliverable is a public deliverable which is primarily intended for Consortium partners as well 
as other stakeholders that are interested in the field of ICT tools around the nexus of biodiversity 
and deployment of energy/transport infrastructure, agriculture, and coastal urban development. 

2.3 Mapping GUARDEN outputs 
This section presents the GUARDEN Grand Agreement (GA) commitments, as extracted from the 

formal deliverable and task description, 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 
Component 

Title 

GUARDEN 
GA Component Outline 

Respective Document 
Chapter(s) 

Justification 

TASKS 

Task 4.1 
Mapping Tools 

Task 4.1 will work on the 
technical implementation of 
the online mapping tools 
required to display and 
explore the high-resolution 
data products built in T3.4, 
T3.5 and T3.6. A first tool for 
mapping plant species 
distributions will be developed 
within the Pl@ntNet platform. 
The objective is to deploy it for 
about thousand species in 
Europe focusing on (i) species 
of the EU habitat directive, (ii) 
invasive species and (iii) 
species of interest in agro-
ecology (auxiliaries, soil 
indicators, etc.). Task 4.1 will 
rely on open-source software, 
such as QGIS and GRASS GIS, 
and will deploy them on a 
server to be hosted in 
Pl@ntNet infrastructure 
(hosted itself by Meso@LR). 
Besides, maps of habitat types 
(EUNIS in particular), 
biodiversity indicators and 
ecosystem services will be 

Chapters 3 and 4 

This deliverable presents the 
development objectives for 
GeoPl@ntNet, to meet the 
needs of stakeholder. A 
description of the initial 
version of this work is 
provided, as well as its level of 
integration into the 
GUARDEN case studies. 
Finally, a presentation of the 
roadmap for the final version 
concludes the presentation. 
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integrated in the EBV GEO-
BON portal. 

Task 4.2 
Augmented 
Reality 
Visualisation 
Tool 

Task 4.2 will develop an 
advanced mobile application, 
using Augmented Reality 
technology (AR), in order to 
support the visualization of 
the developed simulation 
models. The application will 
overlay digital 3D models, 
based on the targeted groups 
of end users and stakeholders 
aiming to engage them 
towards biodiversity 
restoration and better 
understand the meaning of 
the proposed models. 
Different aspects of these 
solutions will be presented to 
each stakeholder target group 
based on the specific interests 
and expertise. The users will 
be able to manipulate the 
virtual content through their 
mobile phones, evaluate the 
results and propose relevant 
modifications. AR interfaces 
will be available in both 
registered and unregistered 
mode, will be designed and 
implemented to offer 
advanced capabilities such as: 
the status and positioning of 
landmarks and Points of 
Interest, the annotation of the 
terrain, safe guidance to 
assigned location and 
annotated places, registered 
annotations. The results of 
GUARDEN’s modelling tools 
will also be made available 
through the application by the 
creation of relevant 3D models 
and OGC compliant metadata. 

Chapters 3 and 4 

In this deliverable the 
Engagement Augmented 
Reality application is 
presented. First, the initial 
development objectives for 
the Augmented Reality app 
are showcased, in order to 
meet the needs of the end-
users. A description of the 
initial version of this work is 
provided, as well as its level of 
integration into the 
GUARDEN case studies. 
Finally, a presentation of the 
roadmap for the final version 
is provided. 

Task 4.3 Public 
Participation 
Tool 

Task 4.3 will a) analyze the 
technological alternatives for 
the co-design of data 
acquisition and deliberation 
platform to implement a first 
prototype of an integrated 
platform with shared users 
and projects and the basic 
operational functionalities of 
each of the platforms 
integrated; b) introduce the 
support for evidence-based 
deliberation as a first 

Chapters 3 and 4 

This deliverable presents the 
development of both MINKA 
data collection and 
dashboard, and the AI-based 
deliberation analysis tool. A 
description of the initial 
version of this work is 
provided, as well as its level of 
integration into the 
GUARDEN case studies. 
Finally, a presentation of the 
roadmap for the final version 
is given. 
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advantage from the 
integration of data acquisition 
services and deliberative 
support. This allows the 
citizens involved in the 
platform with the opportunity 
to easily incorporate data-
backed arguments 
(evidences) into the 
deliberation for innovative 
governance, and opens up the 
possibility of providing 
counterarguments in the same 
way, and c) ease the 
summarization and 
development of evidence-
based deliberation in the 
integrated platform by means 
of the use of Artificial 
Intelligences (AI) techniques. 
This task leverages on former 
work developed at CSIC to use 
AI techniques to foster 
deliberation, particularizing 
them to the very specific case 
of evidence-based 
deliberation. Techniques to be 
used include counter 
argument proposals, which 
suggest users how they can 
oppose a specific argument 
and data-based reality checks, 
which propose ways of 
allowing the data to solve a 
discussion. These data-based 
reality checks will be helpful to 
guide which data to capture or 
which additional data sources 
to incorporate to the project in 
the future. As a result of the 
need to incorporate additional 
data sources, the second aim 
of this subtask is to enable the 
easy incorporation of 
additional data sources and 
services. 

DELIVERABLE 

D4.1: Initial version of the GUARDEN ICT tools 
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2.4 Document’s Structure 
The document is organized in four main chapters. Chapter 3 provides an overview of the scope and 

objectives of GUARDEN ICT tool, describing also, the need to improve the capacity of decision 

making and to safeguard biodiversity and its contributions to people by bringing them at the 

forefront of policy and decision-making. Chapter 4 complements the Data collections apps, 

Mapping tools, Augmented Reality Visualization tools, and AI-based deliberation analysis tool 

respectively. Finally, in Chapter 5 is given an overview of the first version of the abovementioned 

ICT tools, followed by the conclusions. 
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3 GUARDEN Process 
GUARDEN’s main mission is to safeguard biodiversity and its contributions to people by bringing 

them at the forefront of policy and decision-making. This will be achieved through the help of 

GUARDEN ICT tools. This approach will be applied at sectoral case studies involving end users and 

stakeholders, and addressing critical cross-sectoral challenges (at the nexus of biodiversity and 

deployment of energy/transport infrastructure, agriculture, and coastal urban development). This 

set of ICT tools will be developed, to facilitate decision making by end users. Tailored Decision 

Support Applications (DSAs) will be developed, each targeting a specific case study. The DSAs will 

be based on a modular architecture (see Deliverable 2.5), integrating individual components of the 

GUARDEN suite of tools for monitoring the status of biodiversity and ecosystem services and the 

set of ICT tools. This will enable full customization of each DSA to the needs of the specific end 

users, instead of using a generic tool. The DSAs will be thoroughly described in Deliverable 4.3. In 

this deliverable, the ICT tools that are going to be described are the following: 

 

 

FIGURE 1 GUARDEN ICT TOOLS. 

 

In this respect, Mapping tools will be to produce maps of Essential Biodiversity Variables (EBVs) 

and ecosystem properties at very high resolution (10 to 100m) and at the European scale (species 

distributions, habitats suitability, biodiversity indicators, NCP indicators). In order to allow an easy 

use of these maps by the different stakeholders, we will develop mapping tools freely available on 

the web. The AR visualization environment of GUARDEN will provide a dynamic representation of 

the area being modelled. It will use as input data the outputs of the biodiversity and ecosystem 

services models and data analysis results. The visualization environment will enable stakeholders 

to be informed about thematic information (i.e., biodiversity/ecosystem associated observations) 

at different time instances while also facilitating its assessment in conjunction with other 

parameters. Additionally, users will be able to identify species of plants through Pl@ntNet [1] and 

also use the of soundscapes (for birds) for identification of bird communities. The public 

participation tool will allow citizens to easily incorporate data-backed arguments (evidences) into 
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the deliberation for innovative governance, and open up the possibility of providing 

counterarguments in the same way. It will leverage on former work developed at CSIC to use AI 

techniques to foster deliberation, particularizing them to the very specific case of evidence-based 

deliberation. 
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4 GUARDEN ICT tools 
4.1 Data collection Apps and Mapping tools 
4.1.1 Pl@ntNet app and GeoPl@ntNet 
4.1.1.1 Overview (vision and goals) 

The GUARDEN project focuses on the production of interactive maps as essential decision-support 

tools for effective conservation planning and action, helping to ensure the long-term survival of 

species and the health of ecosystems.  Interactive maps offer several compelling advantages due 

to their dynamic and user-friendly nature. They enable dynamic user engagement and 

customization, making complex data visually accessible and facilitating real-time geospatial 

updates and analysis.  Users can personalize the maps to display the specific information they are 

interested in, whether it's geographical data, points of interest, or thematic layers. Moreover, they 

can capture and hold users' attention more effectively than static maps, making them useful for 

educational purposes, storytelling, and awareness. 

In the context of GUARDEN, building interactive maps serves several crucial purposes: 

• Understanding Distribution: Maps help researchers and conservationists understand the 
distribution of species and ecosystems. This information is vital for identifying areas of high 
biodiversity, pinpointing endangered species' habitats, and assessing the health of 
ecosystems. 

• Priority Setting: By mapping biodiversity, conservationists can identify areas that are 
particularly rich in species diversity or contain unique ecosystems. This information aids in 
setting priorities for conservation efforts, directing resources to areas where they are most 
needed. 

• Habitat Protection: Maps are used to define the boundaries of protected areas such as 
national parks and wildlife reserves. Knowing the location of critical habitats ensures that 
these areas receive legal protection from development and other threats. 

• Conservation Planning: Maps are valuable tools for developing conservation plans. They 
help in identifying corridors that connect isolated habitat fragments, allowing for the 
movement of species. This is crucial for genetic diversity and long-term survival. 

• Monitoring Changes: Maps enable the monitoring of changes in biodiversity and 
ecosystems over time. Conservationists can use remote sensing data and satellite imagery 
to track deforestation, habitat degradation, and other threats. 

• Resource Allocation: Governments and organizations use biodiversity maps to allocate 
resources for conservation projects more effectively. This ensures that limited funds are 
used efficiently to protect the most critical areas. 

• Education and Outreach: Maps are powerful tools for educating the public and raising 
awareness about the importance of biodiversity and ecosystem conservation. They make 
complex information more accessible to a wide audience. 

• Climate Change Mitigation: Biodiversity maps can also help in climate change mitigation 
efforts. Healthy ecosystems play a role in sequestering carbon, and conserving these areas 
can contribute to carbon storage and reduce greenhouse gas emissions. 

• Policy Development: Biodiversity maps inform the development of environmental policies 
and regulations. Governments and international organizations use these maps to make 
informed decisions about land use, habitat protection, and conservation strategies. 

Concretely, GUARDEN will be developing several types of interactive maps, for different purposes 

and audiences, and at different geographic scales. From a thematic point of view, three main types 

of maps will be produced: (i) species distribution maps, (ii) biodiversity indicator maps and (iii) 
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ecosystem service indicator maps.  From a geographical point of view, there will also be two main 

categories of maps: (i) EU-wide generic maps and (ii), local maps specific to the GUARDEN project 

case studies. The idea is that local maps can provide richer and more precise information, in terms 

of spatial resolution, accuracy and indicator customization.  These will be integrated into separated 

web dashboards that can be contextualized for each case study. European-scale maps will rather 

be integrated into more generic tools such as the Pl@ntNet application and its GeoPl@ntNet 

extension (more details in next sections) [1].  

Within WP4, to which this deliverable is linked, the focus is on the development of the cartographic 

tools that will enable the deployment of the interactive maps (task 4.1).  The cartographic data 

themselves will be mainly produced as part of GUARDEN WP3 (or imported from sources outside 

the project). More precisely, Task 4.1 of WP4 deals with the technical implementation of the online 

mapping tools required to display and explore the high-resolution data products built in T3.4, T3.5 

and T3.6 of WP3. 

 

4.1.1.2 End-users and Stakeholders 

The high-resolution interactive maps developed within GUARDEN (species distribution, 

biodiversity indicators, and ecosystem services indicators) have a broad range of potential end-

users and stakeholders: 

Conservation Organizations: Conservation NGOs and agencies can use maps to identify priority 

areas for conservation efforts, assess the impact of their conservation projects, and track changes 

in species distribution and ecosystem health. 

Government Agencies: Environmental and natural resource management agencies at the local, 

regional, and national levels rely on these maps to inform policy development, land-use planning, 

and regulatory decisions related to wildlife protection, habitat preservation, and ecosystem 

management. 

Land Managers: Landowners, land managers, and land-use planners can use these maps to make 

informed decisions about sustainable land management practices, such as forest conservation, 

wetland restoration, and agricultural planning. 

Educational Institutions: High-resolution maps serve as valuable educational tools in schools, 

universities, and environmental education programs. They help students and educators 

understand the importance of biodiversity and ecosystem services and their role in environmental 

conservation. 

Urban Planners: City planners and urban developers can incorporate these maps into their 

planning processes to consider biodiversity and ecosystem services when designing green spaces, 

parks, and sustainable urban environments. 

Businesses: Companies in industries such as agriculture, forestry, and tourism may use these maps 

to make environmentally responsible decisions, assess the impact of their operations on local 

ecosystems, and explore opportunities for sustainable business practices. 

Tourism and Recreation: The tourism and outdoor recreation sectors can benefit from these maps 

by highlighting areas of high biodiversity and promoting responsible eco-tourism and outdoor 

activities. 
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Indigenous and Local Communities: Indigenous communities and local residents living in proximity 

to biodiversity-rich areas can use these maps to better understand and manage their natural 

resources, potentially leading to sustainable livelihoods. 

International Organizations: Global entities like the United Nations and international conservation 

organizations use high-resolution maps to track progress toward biodiversity and conservation 

goals, especially in the context of global agreements like the Convention on Biological Diversity. 

Financial Institutions: Investors and financial institutions increasingly consider environmental 

factors when making investment decisions. High-resolution maps can provide them with valuable 

insights into the environmental risks and opportunities associated with specific regions and 

industries. 

Researchers and Scientists: Scientists studying biodiversity, ecology, and environmental sciences 

can utilize high-resolution maps to conduct research, analyze species distribution patterns, and 

investigate the relationships between biodiversity and ecosystem services. 

General Public: Finally, the general public can access and benefit from these maps to raise 

awareness about biodiversity and ecosystem services, support citizen science initiatives, and make 

informed choices in their daily lives that contribute to conservation efforts. 

 

4.1.1.3 Initial version of Mapping Tools 

We describe below the different mapping tools developed within GUARDEN as part of WP4 and 

their current development status:  

Map server: This tool aims at publishing the spatial data and interactive maps produced within 

GUARDEN on the web. In particular, it will provide interactive map services via WMS (Web Map 

Service) or WFS (Web Feature Service) web protocols. It will play a crucial role in optimizing the 

performance and scalability of the web-based mapping applications developed within the project. 

An initial version of this tool has been developed by Inria during the first year of the project. It relies 

on two main components: (i) a PostgreSQL database (with PostGIS extension) aimed at storing 

the geospatial data and (ii), a MapProxy cache server acting as an intermediary between the web 

clients and the geospatial data sources. The map server is currently hosted on CIRAD's virtual 

private network (which also hosts most of the Pl@ntNet infrastructure servers). Given the fact 

that the amount of data to be stored is huge (several TB), we use a NFS (Network File System) 

mounting point on a Storage Virtual Machine (SVM) provided by Meso@LR. We use the same SVM 

to store cached raster tiles provided by MapProxy cache server. Currently, the PostgreSQL 

database contains the following data:  spatial grids at different resolutions, postgis rasters of 

species predictions, postgis rasters of indicators, model’s species list, tdwg zones. 

Pl@ntNet species distribution maps: The Pl@ntNet platform integrates a wealth of knowledge on 

over 44K plant species, accessible online in the form of species sheets (e.g. Euphorbia paralias). 

Each sheet contains an interactive map showing the spatial distribution of the species. At present, 

the map is based solely on the visualization of species occurrence data (i.e., proven presences). 

This functionality has been improved as part of GUARDEN in order to solve slowness issues for 

species with a large number of sightings. In addition, the application can now also display GBIF 

occurrence data via the integration of their API (Application Programming Interface). The next 

major evolution will be to integrate into the tool high-resolution maps of the species' potential 

distribution in Europe (see section Error! Reference source not found.).  

https://identify.plantnet.org/k-southwestern-europe/species/Euphorbia%20paralias%20L./data
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GeoPl@ntNet: GeoPl@ntNet is a web application aims at making Essential Biodiversity Variables 

easily accessible and understandable for everyone in the form of EU-wide interactive maps and 

fact-sheets. Its development is inspired by an earlier prototype called AI-GeoSpecies, developed as 

part of the European cos4cloud  project but it is being re-developed almost from scratch within 

GUARDEN in order to meet our objectives in terms of functionality, ergonomics, geographic 

coverage, spatial resolution and scalability. The current version of the tool is available online as a 

“beta application” of the Pl@ntNet web portal: GeoPl@ntNet beta. It allows selecting a 

rectangular area on the map (as small as you like) and the service returns the list of plant species 

present or potentially present in the area. Potentially present species are predicted using a species 

distribution model based on the deep learning technologies developed as part of WP3. Present 

species are determined using the API of the GBIF platform. For each species the tool displays the 

number of known occurrences in the area, the IUCN (International Union for Conservation of 

Nature) status of the species and the link to Pl@ntNet species sheet. The output data can be 

exported as a csv or xls file. The tool will evolve significantly in future versions, with the inclusion 

of biodiversity indicators presented in the form of interactive maps (habitats, diversity, 

conservation, ecosystem services) and multiple facets for fact-sheets (see section Error! Reference 

source not found.).  

 

Autonomous map viewer: For visualizing interactive maps not aimed at being integrated in 

Pl@ntNet web portal (species sheets or GeoPl@ntNet), Inria has developed an autonomous map 

viewer allowing to display any kind of maps provided in standard raster formats such as GeoJSON, 

GeoTiff or COG. The tool is hosted on CIRAD servers. It currently hosts a set of biodiversity 

indicators maps computed at global scale at 1kmx1km resolution for the Orchidaceae family (14K 

species). The maps were computed using a species distribution model trained with the deep 

learning technologies developed as part of WP3. The indicators include: (i) the proportion of 

endangered species at each location (for IUCN categories), (ii) the most critical IUCN species status 

at each location, and (ii) the species diversity at each location (based on Shannon index).  
 

4.1.1.4 Integration to GUARDEN Case Studies 

As a web application available at EU scale, GeoPl@ntNet (and more generally the interactive maps 

developed within the project), might be relevant for all case studies. The quality and accuracy of 

the provided information, however, will depend on the available data for each case studies.  

We list hereafter the data/processes that can improve the accuracy of a particular CS: 

• Plant species occurrences published through GBIF platform: most of the features and 
models underlying GeoPl@ntNet are based on GBIF data. Those, the accuracy of the 
computed biodiversity indicators increases with the quantity and diversity of occurrences 
existing in the CS area.  

• Plant species observations collected through Pl@ntNet application: Pl@ntNet 
observations being themselves published in GBIF (on a yearly basis), the accuracy of the 
computed biodiversity indicators will increase with the quantity and diversity of 
observations collected with Pl@ntNet in the CS area. 

• High-resolution rasters and/or remote sensing imagery characterizing the environment of 
the CS area: the interpolating deep learning models used to create the interactive maps 
are trained on large set of high-resolution environmental rasters available at EU-scale. 
However, more accurate and rich data are often existing at the regional scale so that it is 
more accurate models can be trained on those data. This can be any rasterized data 

https://cos4cloud-eosc.eu/
https://identify.plantnet.org/en/prediction
https://mapviewer.plantnet.org/?config=apps/store/orchid-status.xml
https://mapviewer.plantnet.org/?config=apps/store/orchid-status.xml
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providing key insights about the habitat of the species and the pressures on those habitats 
such as: very high-resolution land-use rasters or remote sensing imagery (e.g. aerial or 
drone ortho-images), human footprint variables (density of population, buildings, etc.), soil 
data, climatic data, etc. 

 

4.1.1.5 Roadmap to final version 

Map server: The map server will be progressively fed with new data produced by GUARDEN 

partners, in particular: (i) species compositions and biodiversity indicators at 50m resolution across 

Europe, (ii) more accurate maps at the national level thanks to the development of dedicated 

models (at least in France and Madagascar), and (iii) more accurate maps at the scale of the case 

studies areas.  

Species sheets: The next major evolution will be to integrate into the tool high-resolution maps of 

the species potential distribution in Europe (see section Error! Reference source not found.). 1km 

resolution. The objective is to deploy it for about thousand species in Europe focusing on (i) species 

of the EU habitat directive, (ii) invasive species and (iii) species of interest in agro-ecology 

(auxiliaries, soil indicators, etc.). Task 4.1 will rely on open-source software, such as QGIS and 

GRASS GIS, and will deploy them on a server to be hosted in Pl@ntNet infrastructure (hosted itself 

by Meso@LR). 

GeoPl@ntNet: A first mockup of the application has been produced and will be enriched/revised 

in the upcoming weeks based on interactions with stakeholders. The Graphical User Interface 

includes two main windows, one containing an interactive map and the other one containing 

multiple fact-sheets accessible though different tabs (species, habitats, conservation, threats, 

ecosystem). The fact-sheets are dynamically updated when the user selects a new area or point of 

interest anywhere on the map in Europe. Different layers can be displayed on the map, overlaying 

the background maps (with adjustable transparency). The type of available layers depends on the 

selected tab, e.g. a species diversity indicator layer when the species tab is selected or a EUNIS 

habitat types layer when the habitat type is selected. At the same time the content of the fact-

sheets changes from one tab to another depending on the information and indicators to be 

displayed (see mockup). All the indicators are computed based on the plant species assemblages 

predicted at any location based on a Deep Species Distribution Model.  The target spatial resolution 

at the end of the project is 50x50m resolution grid but lower resolutions will be implemented for 

the initial version of the tool. A first set of foreseen indicators is provided in the mockup but it will 

be revised/enriched later on according to the feedback of stakeholders/end-users. In the first 

version of the application the time dimension won’t be taken into account. In the final version of 

the application, past and future state of biodiversity indicators will be made available. 

 

4.1.2 MINKA data collection and dashboard 
4.1.2.1 Overview (vision and goals) 

CSIC will make two decision support applications (DSAs) available for case studies. Each of these 

will be integrated into different parts of the process: MINKA for data collection from a citizen 

science perspective, and the dashboard for visualizing and analysing the data captured with 

MINKA. 

 

https://cloud.guarden.org/s/jt4tFLJf6pzpb3y
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MINKA data collection tool 

MINKA is a citizen science platform for collecting biodiversity and environmental data, with a focus 

on the Sustainable Development Goals (SDGs). MINKA offers a range of key features and a 

compelling value proposition. The platform enables users to collect and store data while 

facilitating its publication for accessibility by researchers and policymakers. A collaborative 

validation process involving experts ensures the accuracy and reliability of observations. The 

platform empowers citizen scientists, bridging the gap between scientific expertise and the public, 

and promoting community engagement and knowledge sharing. By supporting the SDGs, it 

contributes to global priorities for environmental sustainability and helps monitor progress 

towards specific targets. Advantages include accessibility, scalability, community engagement, 

and long-term impact. It introduces a novel approach to citizen science, combining user-friendly 

interfaces, collaborative validation, and a visualization tool for supporting evidenced-based 

discussions. Overall, the platform is important for democratizing environmental monitoring, 

fostering understanding of biodiversity and environmental patterns and human impact, and 

enabling evidence-based decision-making and sustainability strategies for a more viable future. 

MINKA stands out as one of the pioneering platforms that embraces a participatory approach to 

data collection for the Sustainable Development Goals (SDGs) through an open platform.  

Dashboard for evidence-based decision-making supported on citizen science data 

The dashboard is a data visualization platform for supporting the deliberation in multistakeholder 

initiatives. The platform consolidates observations and facilitates the interpretation and use of the 

citizen science data. This DSA will offer graphs and charts to facilitate the interpretation of the data 

for the future discussion by the stakeholders. The dashboards are using Python language to extract 

and analyse data from Minka website, Plotly and Folium to visualise data and Streamlit to create 

the interactive dashboard. 

 

4.1.2.2 End-users and Stakeholders 

Citizen science communities are at the core of MINKA's operations. They contribute data, engage 

in discussions, and benefit from the platform's tools and resources. These communities, comprised 

of citizen scientists, volunteers, and enthusiasts, have an interest in the platform's success as it 

directly impacts their ability to participate in meaningful scientific research and contribute to 

environmental and societal issues. Citizen science communities require tools and platforms that 

facilitate the collection, management, and validation of data contributed by volunteers. They need 

efficient and user-friendly interfaces to capture observations, ensure data quality, and engage 

participants in the validation process. Also require platforms that foster community building, 

provide communication channels for collaboration and knowledge sharing, and offer 

opportunities for education and skill development.  

Citizen science communities often lack the resources and expertise to analyse and interpret the 

collected data. They need support in analysing large datasets, employing statistical methods, and 

deriving meaningful insights from the data. Tools and resources for data visualization and analysis 

are crucial for community members to make sense of the collected information. The dashboard for 

evidence-based decision-making supported on citizen science data will be tool where citizen 

science data is visualized and users can analyse and personalize their analysis.  
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From the perspective of stakeholder’s citizen science communities can take various forms, 

including grassroots organizations, non-profit organizations, academic institutions, local 

authorities, government departments, small and medium-sized enterprises including industries. 

Within these groups there are multiple profiles of participants, as naturalist, citizen scientists, 

students and teachers, taxonomy experts, natural area managers, public officers, and decision 

makers. The size of citizen science communities can range from small, localized groups to large-

scale networks with thousands of participants. The size often depends on the scope of the 

research project, the accessibility of the topic, and the outreach efforts of the community. Some 

citizen science communities are regionally or nationally focused, while others have a global reach, 

engaging participants from diverse backgrounds and locations. 

 

4.1.2.3 Initial version of MINKA data collection tool 

MINKA data collection tool 

Minka’s front end includes a web application built in Ruby on Rails and a mobile application 

available for Android and iOS devices. Dashboards and a Jupyter-based virtual research 

environment complement these user interfaces. The front end includes a publicly facing 

application programming interface (API) for programmatic access and an internal API that 

supports different system features. 

MINKA web consists of five main components: Observations, Projects, People, Guides, and 

Journal. Observations display biological records made by the citizen community in map, list, and 

image formats. Projects are user-created compilations of observations with specific goals, allowing 

for subcommunity management and preliminary dashboards. The People section functions as a 

social network, enabling users to follow each other and view profiles. Guides facilitate the creation 

of personalized field guides by compiling species information from sources like Wikispecies and 

the Encyclopaedia of Life. Lastly, the Journal serves as a blog-like platform for users to share 

knowledge and insights with the community, whether on a personal, group, or project-related 

level. 

The first version of the platform is available at the following link: https://minka-sdg.org/ . 

 

 

 

 

 

 

https://minka-sdg.org/
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Web version: 

 

 

FIGURE 2 MINKA MAP OF OBSERVATIONS AND STATS OF PROJECTS SECTION. 
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Dashboard for evidence-based decision-making supported on citizen science data 

The dashboard is a tool for visualizing citizen science data. This dashboard is designed in 

collaboration with the users to ensure it meets their needs. The dashboard displays data using 

charts and graphs, which are based on data from MINKA and other citizen science platforms. It 

summarizes and makes it easier to understand the data collected in our case studies.  Users have 

the option to keep their dashboards private, secure them with usernames and passwords, or make 

them public for anyone to access. The dashboard also provides different metrics and customization 

options so users can tailor the dashboard to their specific needs. The initial version of the 

dashboard was created for the BioPlatgesMet project, incorporating initial statistics. During the 

second phase, it will be co-designed in alignment with the requirements defined by the 

stakeholders.  

 

 

FIGURE 3 PRELIMINARY VERSION OF THE DASHBOARD FOR THE BIOPLATGESMET PROJECT . SPANISH CASE STUDY. 

 

4.1.2.4 Integration to GUARDEN Case Studies 

The public participation tools (MINKA and dashboard) are under integration within GUARDEN case 

study 3 Biodiversity vs Urban Coastal Management (Spain) and in process of defining their 

potential implementation in case study 1 “Conservation vs development of urban and transport 

infrastructures (France & Madagascar)”. The two main needs that these tools will address within 

the case studies are described below: 

• Filling data gaps on endangered, invasive, local, or other species through citizen science: 
MINKA serves as a tool for collecting data on plants and various organisms needed for 
species analysis. These observations can be organized into projects, generating 
dashboards and key performance indicators (KPIs) that facilitate progress tracking.  

• Consolidated information available for decision-makers and natural area managers: 
Leveraging the data collected through MINKA, a dashboard with graphics and statistics will 
provide decision-makers and natural area managers in France, Madagascar and Spain with 
accessible information for informed decision-making. 
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The main following steps will be taken for implementation of MINKA and the dashboard in the case 

studies:   

• Data management planning: Begin by deciding how data will be managed. Determine data 
licenses, guidelines, and agreements with local communities. Address ethical 
considerations related to data collection. 

• Creation of projects and areas: Define specific study areas and projects. Share this 
information with the MINKA team to set them up on the platform, allowing for organized 
data collection within these areas. 

• Training: Train the study case team, especially if they are working with local communities. 
This "train-the-trainer" approach empowers the team to use the tool effectively and train 
others. Training levels may vary depending on user needs. 

• Co-design of dashboards: Work with the MINKA team to design statistics and key 
performance indicators (KPIs) for data visualization. Collaboratively plan the dashboard's 
implementation. 

• Collaborative translation: Translate the MINKA tool into the local language, making it more 
accessible for local users. 

• Engagement strategy: Develop a strategy to engage participants in the citizen science 
initiative. Seek advisory sessions from the MINKA team to refine the strategy. 

• Data collection: Design and implement data collection strategies in the field. Receive 
support from the MINKA team and address any queries. 

• Collaborative data validation: Local experts identify observations initially, while 
participants gradually learn and contribute. Build a network for collaborative data 
validation. 

• Data analysis and visualization: Use the designed dashboard to automatically update with 
collected data. Generate reports, monitor indicators, and adjust as needed. Continuously 
provide feedback to the MINKA team for support and improvements. 

 

4.1.2.5 Roadmap to final version 

MINKA, will undergo substantial developments during GUARDEN project. These enhancements 

will be primarily divided into three main areas: User Experience, Type of Data Collection, and 

Integration of third-party services, such as AI identification tools like Pl@ntNet. To elevate user 

experience to new heights, the web front-end will undergo comprehensive optimization, focusing 

on refining the iconography and streamlining the identification process of diverse taxonomic 

groups for users. A user-friendly interface will be crafted to provide seamless navigation, making 

it effortless for users to access the information they seek. Notably, the notification system for 

identified observations will be fine-tuned to ensure timely and relevant alerts, enhancing user 

engagement, and encouraging active participation. 

MINKA’s evolution goes beyond user experience, as one of its ground-breaking changes will be the 

integration of environmental variables. While the platform currently allows collecting biodiversity 

data, it is set to broaden its horizons by accommodating additional variables, such as water 

temperature, to provide a comprehensive understanding of ecosystems. This progressive 

expansion of variables will facilitate the inclusion of data that support the SDG’s monitoring. 

In the realm of third-party service integration, MINKA is embracing cutting-edge AI identification 

tools like Pl@ntNet, enabling users to tap into a wealth of knowledge and expertise to accurately 
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identify plant species. Moreover, a second third-party service dedicated to marine species is also 

in the pipeline and is undergoing rigorous testing to ensure its seamless integration and accuracy.  

Recently released on both Android and iOS platforms, the MINKA apps will undergo thorough 

testing and continuous improvements throughout the project’s development. Functionalities will 

be refined, ensuring that users can conveniently access MINKA’s features on their preferred 

devices. Furthermore, the visual aspect of the mobile apps will be refined, providing an intuitive 

user experience. 

Additionally, legal aspects related to policy, community guidelines, and GDPR compliance are 

currently in the process of implementation. These measures are being put in place to ensure the 

ethical and responsible management of personal data and all other data collected within the 

platform. 

 

4.2 Engagement App 
4.2.1 Augmented reality Visualization tool 
4.2.1.1 Overview (vision and goals) 

The overall AR visualization solution is designed to support two different entities, the AR Content 

Management System (AR-CMS), and the mobile AR application. The two core components support 

both the addition and editing of the content and its visualization and demonstration. The AR CMS 

is a web-based application that allows the administrators and content owners to create campaigns, 

add content to the platform, overview statistics and feedback related to created campaigns. The 

AR mobile application (AR app) is designed to provide the generated experiences to the end users. 

The system design of the two components and the available content is presented in Figure 3. At 

the left side the AR CMS allows the administrator of the web-based application to create AR 

campaigns with Points of Interest (PoIs) on the map. The PoIs contain the content. Through the 

database that all information is stored, the users of the AR app access the AR content as soon as 

they reach the designated location of the PoIs. 

 

FIGURE 4 THE SYSTEM DESIGN OF THE AR COMPONENTS. 

 

4.2.1.2 End-users and Stakeholders  
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The GUARDEN approach towards biodiversity restoration and better understanding of the 

meaning of the proposed modes, solutions and suggestions, is of high interest to a wide range of 

stakeholders and target groups based on their interests and expertise. The mobile AR app is user-

friendly, that provides the end-users with the opportunity to participate in a learning process about 

the innovative and transformational biodiversity restoration. The AR application aims to increase 

the end-user’s knowledge about a public issue, encouraging them to apply that knowledge and 

finally improve their quality of life and their community. 

The main end-users and stakeholders of the AR application are the ones that are interested to learn 

more about GUARDEN Case Studies. Also, citizens and research institutions that are interested in 

the GUARDEN approach towards biodiversity restoration. More specific: 

• Government agencies; 

• Non-governmental organizations; 

• Academic and research institutions; 

• Private sector partners; 

• Local communities; 

• Natural area managers, Environmental and town/urban planning consultancy companies; 

• Other public institutions. 

 

4.2.1.3 Initial version of Engagement Application 

The mobile AR application (namely CirculAR) is developed in the Unity game engine using 
ARFoundation 1 , Wikitude2  and Mapbox 3 . The mobile app is compatible with Android and iOS 
smartphones and requires Global Positioning System (GPS) tracking as it supports both marker and 
location-based applications to overlay the digital data. The markers, used in the AR app to activate 
the AR experiences, may be of different types (specifically: QR codes, images, objects), generated 
by the AR-CMS during the media attachment. The user of the AR app should allow the use of 
camera and location settings while using the app and should be connected to the internet. Figure 
4 shows four UIs of the AR app. More specific: 

a. The UI of the mobile AR app with an open camera setting, showing the virtual assistant. 

The user is prompted to scan the specific PoI’s marker and view the digital media. 

b. A UI with an open camera setting, demonstrating 3D content to the user. The media is 

activated based on the GPS location of the user. The hand icon indicates that the user is 

able to rotate the 3D virtual tree that overlays the physical surroundings. The virtual 

joystick and the arrow slider indicate the ability to move and rescale the virtual object in 

the physical surroundings respectively. 

c. A UI with a quiz question that enables the user to test and validate their knowledge and 

understanding based on the virtual content they were previously exposed. 

d. The map showing the selected campaign’s available PoIs and their general information 
(title, description etc). It also indicates the location of the user and the nearest PoIs that 
are within user’s activation range 

 

 
1 https://unity.com/unity/features/arfoundation  
2  Wikitude: an AR software development kit. https://www.wikitude.com/ 
3 MapBox: Precise location data. https://www.mapbox.com/ 

https://unity.com/unity/features/arfoundation
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a)   b)  c)   d)  

FIGURE 5 FOUR UIS OF THE AR APP. 

 

CirculAR renders the multimedia content in the user’s phone/tablet screen when they approach 

one of the pre-defined points of interest. The app uses an AR framework to recognize the different 

features of the real-world scenes and display the related 2D and 3D content overlaid on the correct 

location. The end result is that users are looking at the real world through their AR-capable devices 

and, at the same time, they experience digital information supplemented with educational 

multimedia such as text, images, audio, narration, videos, interactive 3D models, and animations. 

AR frameworks depend on a combination of Computer Vision, Object Recognition, and Machine 

Learning techniques to provide tracking capabilities. 

Multiple frameworks (Unity’s AR Foundation which depends on ARCore and ARKit, PTC’s Vuforia, 

Wikitude, Microsoft Azure’s Spatial Anchors, and Niantic’s Lightship) were explored towards 

finding the best suited for the project’s requirements and needed features. Wikitude was 

ultimately selected because of its available trackers (image, object and instant). A combination of 

ARFoundation and Wikitude is now utilized in the content activation process, in order to provide 

the best possible AR experience based on the corresponding PoI’s requirements. This means that 

content creators can define multiple ways to activate AR features such as QR code and GPS 

location. 

One of the main features of the AR app is the ability to enrich augmentations with informative text 

and narration audio through the CMS. Moreover, the app provides alternative ways to present 3D 

models and multiple interactions using screen gestures. The peripheral multimedia is associated 

with UI buttons for showing, hiding, playing or stopping functionalities, constructed with Unity’s 

UI system.  

A very important feature is the ability to provide feedback forms to the end-users to fill in. These 

are usually scheduled to happen at the end of a campaign and can prove to be very beneficial since 

the users are able to assess and evaluate the provided technologies, services and tools.  

The gamification features include, among others, a scoring system, badges, and a virtual assistant. 

Surveys and quiz questions embedded in the AR content challenge the user's understanding and 

provide feedback to enhance the process's learning effectiveness. Through the AR app the end-

user will be able to interact with the AR content via object manipulation features. 
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One of the most prominent features of CirculAR is its ability to use as input data the outputs of the 

biodiversity and ecosystem services models and data analysis results. Using existing databases and 

ML algorithms, the end-user can recognize species of various plants existing in Pl@ntNet 

repositories. Pl@ntNet API provides a computational access to the visual identification engine 

used in Pl@ntNet apps in the form of a RESTful Web service. CirculAR uses the Pl@ntNet Web API 

as a scanning service to identify the species of plants. The user is prompted to capture or select 

(from the gallery) 1 to 5 photographs of the same plant and characterize each of them (for example 

leaf, flower, fruit, etc). The images with their metadata are then sent as input to the Pl@ntNet 

service. The Pl@ntNet identification engine relies on advanced deep learning techniques to classify 

the plant and returns a list, with the most probable species, to the CirculAR app. The returned data 

include the species’ scientific name, the confidence score and a URL of the species’ default images. 

CirculAR finds the plant with the highest confidence score and displays this plant’s information to 

the end-user in appropriate UI elements and/or AR features. There is also a separate check to 

inform the user if the images are analysed to be non-plant. 

 

The AR Content Management Service (CMS) 

The CMS consists of two distinct parts; the back-end which stores the resources in the database 

and provides the APIs, and the front-end which retrieves resources through the APIs so as to 

display the CMS interface in the browser. The CMS provides a user-friendly web interface, with a 

series of functionalities supporting the insertion of data to be displayed in the mobile AR app 

(Figure 3). 

Each AR campaign, that is entered into the CMS, contains all information necessary to create an 

engaging AR experience. Each campaign has an overall goal and objectives and consists of points 

of interest (PoIs). These PoIs signify a location or an area on the map containing all the media and 

educational content provided to the mobile user upon visiting it. 

For each PoI, the CMS allows the administrators to perform the following actions: 

• Add the location that represents the PoI. 

• Add title and description in text format. 

• Attach media content (image, video, and audio). 

• Attach a 3D model (which can be interactive and/or animated). 

• Create and add educational content (questionaries). 

• Create and add feedback forms that may be filled by the users when they run the app to 
evaluate various methodologies. 

• Optionally generate a marker (QR code, an image, or an object) to be scanned by the 
mobile app to visualize the previously added content. 

 

The CMS front-end and the mobile app retrieve AR content from the database through REST API 

services. The database is responsible for storing the content which is relevant with the campaigns 

(i.e. files, metadata, locations, etc.).  

The CMS is developed using Vue.js framework implementing the front-end interfaces. Figure 3 

shows the user interface (UI) of the CMS. The back-end services are developed using Django which 

is a high-level Python web framework that follows the model-template-views (MTV) architectural 

pattern. Regarding the storage requirements, PostgreSQL is used as a relational database. Finally, 

for account security, Keycloak is used which implements the OAuth2 protocol. During OAuth2 
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security integration, we consider the AR app and CMS front-end to be the clients. The CMS back-

end is considered to be the resource server. NGINX is deployed to increase security and hide 

information about the back-end servers so malicious clients cannot access them directly to exploit 

vulnerabilities and provide decryption of incoming requests and encryption of server responses. 

  

 

FIGURE 6 THE USER INTERFACE (UI) OF CONTENT MANAGEMENT SYSTEM (CMS). USING THE FUNCTIONS OF THE LEFT 

PANEL THE ADMINISTRATOR (USER OF CMS) CAN CREATE AN AR CAMPAIGN THROUGH THE PROJECT MANAGER. FOR 

EACH CAMPAIGN, THE ADMINISTRATOR DECIDES THE NUMBER OF POIS THROUGH THE POI MANAGER. THE QUIZ 

MANAGER ALLOWS THE ADDITION OF EDUCATIONAL CONTENT (QUESTIONARIES AND FEEDBACK). THE FUNCTIONS AT 

THE RIGHT PANEL ALLOW THE CUSTOMIZATION OF THE CONTENT (INCLUDING THE DESCRIPTION, DIGITAL MEDIA AND 3D 

MODELS, AND QUIZZES) AND DETERMINATION OF THE LOCATION OF THE POIS. THE LOCATION CAN BE ADDED BOTH 

MANUALLY AND UPON SELECTION ON THE MAP . 

 

4.2.1.4 Integration to GUARDEN Case Studies 

The main purpose of the AR visualization tool is to engage and educate a broad group of end-users 
(key stakeholders) towards biodiversity conservation (i.e., decisions makers and natural area 
managers). To this end, the mobile AR application will enable stakeholders to be informed about 
thematic information (i.e., biodiversity/ecosystem associated observations) and users will be able 
to explore alternative scenarios in terms of the impact of related decisions, while being provided 
with actionable insights that will increase their understanding. 

The related content will be case study specific regarding: 

• For CS1 - France: 

o Improve biodiversity knowledge regarding flora and vegetation 

o Improve availability and transmission of information between actors during the 

decision -making process 

• For CS1 - Madagascar: 

o Raise awareness on the country's unique biodiversity 

o Improve public commitment on the issue of conservation by communicating the 

activities related to biodiversity and natural resources (i.e., Diversity and 

composition of the vascular flora) 

• For CS2 - Greece: 
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o Enhance the relationship between wind farm operation and biodiversity 
conservation 

o Exploit bird voice recognition technology 

o Disseminate knowledge 

• For CS3 - Spain: 

o Promote the conservation and sustainable management of beach and dune 
ecosystems with creation and communication of related content and hence 
enhancing understanding of their biodiversity and changes 

o Measure and track visitor perceptions and knowledge of beach biodiversity and 
their ecosystem services through quizzes and assessment forms by the use of the 
engaging and immersive CirculAR application 

o Disseminate the changes in species distribution and vegetation cover resulting 
from management actions to evaluate their impact 

• For CS4 - Cyprus: 

o Promote the information, clarify inaccuracies and evaluate the proposed activities 
of the VASMP by visualizing relevant content through the AR application. 

o Evaluate the impact of the above proposed activities and the degree of negative 
impact on ecological and biological conditions in a wider area through quizzes and 
assessment forms by the use of the engaging and immersive CirculAR application. 

o Disseminate the green and blue initiatives to help minimize the adverse effects of 
climate change and anthropogenic activities on urban ecosystems. 

  

The anticipated impacts of applying the Augmented Reality Visualization tool to the project’s 
case studies, in order to contribute to achieving the project objectives, are: 

• Enhance the engagement and learning of the users, with the demonstrated innovations 

through a curated gamified experience. 

• Open new opportunities to visualise, share and collectively understand opportunities and 

challenges in dissemination target groups. 

• Will help users visualise ‘hidden’ or ‘intangible’ parts of the biodiversity restoration and 

hence help them better understand the meaning of the proposed models in each CS using 

content enabling mechanisms, such as location awareness or visual detection. 

 

4.2.1.5 Roadmap to final version 

To reach the final version of the AR application we need to implement several new features and 

improve the existing ones. The new features of the app will include the necessary plugins 

developed for GUARDEN project presenting the interoperability among various ICT tools. 

Improvements will be held not only to the existing features and capabilities of the application but 

also to the UI interfaces improving the old ones and presenting the newly developed plugins as 

unique components, workflows and experiences. 
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One of the ongoing improvements concerns the plugin that integrates the Pl@ntNet API. We are 

currently designing new interfaces and updating the workflow of the plugin. Additionally, since it 

was applied and tested only for android devices, we are going to implement the iOS compatibility 

in the near future.  

In order to also integrate the GeoPl@ntNet API we have started designing the workflow and the 

interfaces of this new feature. Once we have the outputs of the API we are going to design and 

implement the presentation of the resulting data using AR features in order to achieve a more 

appealing, engaging and educative experience. 

Another plugin that is going to be developed will integrate the Bird Sound Identification Tool API. 

We are about to start the design and implementation of the corresponding UI interfaces. The 

plugin will be developed targeting both android and iOS devices.  

Finally, further updates and changes will be applied to both the CMS and the AR app in order to 

improve the flexibility of content creators to present their stories. More media file types and 3D 

model types will be supported. Moreover, content creators will be able to mix multiple files and 

file types during the synthesis and presentation of the PoI’s corresponding story. 

 

4.3 Other key technologies 
4.3.1 AI-based deliberation analysis tool 
4.3.1.1 Overview (vision and goals) 

According to Merriam-Webster, deliberation is the act of thinking about or discussing something 

and deciding carefully. Our long- term vision is that citizen science projects should embrace 

democratic deliberation in their decision- making processes. To that end, we have designed a tool 

to analyze and support the deliberation in citizen science projects. Nowadays, discussion and 

deliberation in most citizen science projects takes place in electronic forums. The platform 

supports the collection and storage of citizen science discussion forums, the evaluation and 

analysis of the discussions, and provides some support to empower deliberation. The main goal is 

to evaluate and ease the use of deliberation in citizen science projects. 

 

4.3.1.2 End-users and Stakeholders 

We foresee two different user roles. On the one hand, the Deliberation Analysis Tool is designed 

to support the needs of a citizen science project leader/participant who is interested into a more 

deliberative and democratic management of its project, increasing the participation and the 

deliberative depth of the decisions taken in the project. On the other hand, the tools will allow 

evaluation metrics for different aspects of the deliberation quality from a scientific standpoint; 

thus, the requirements of an AI scientist working in this task will also be considered. 

 

4.3.1.3 Initial version of deliberation analysis tool 

For capturing the debates on different fora, we have created a Python package (based on 

MechanicalSoup) which is able to crawl a discourse instance. The code can be found in this github 

repository: https://github.com/IIIA-ML/DiscourseCrawler  

https://pypi.org/project/MechanicalSoup/
https://www.discourse.org/
https://github.com/IIIA-ML/DiscourseCrawler
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We have crawled the iNaturalist forum, the Gathering for Open Science Hardware GOSH, Red 

Iberoamericana de Ciencia Participativa (RICAP), or the sensor.community forum.  

This will allow the information coming from the different fora to be stored in a Citizen Science 

deliberation dataset (which could eventually be made public depending on the privacy and 

copyright permissions). 

We have analysed the information in these fora with three main objectives in mind: 

1. Understanding the structure of CS debates by means of AI tools 
2. Building natural language summaries of a debate to ease new coming participants to get 

up to speed and contribute in large debates. 
3. Finding experts that could contribute to foster the discussion in open topics in the forum. 

 

 

FIGURE 7 DELIBERATION ANALYSIS TOOL FLOW. 

 

4.3.1.4 Integration to GUARDEN Case Studies 

The AI-based deliberation analysis tools are set to undergo thorough testing within the specific 

context of the case study focused on the management of urban beaches in the AMB region of 

Spain. This research endeavour aims to take advantage of cutting-edge technology and artificial 

intelligence to enhance the decision-making processes related to urban beach management.  

As part of this case study, a dedicated forum will be established utilizing the Discourse platform. 

This forum will serve as a platform for stakeholders to engage in discussions, share insights, and 

https://forum.inaturalist.org/
https://forum.openhardware.science/
https://forum.cientopolis.org/
https://forum.sensor.community/
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collectively work towards well-informed decisions. The intention is to create a space where various 

actors, including government officials, community members, and experts, can collaborate 

effectively. 

However, it's essential to acknowledge that for the AI-based analysis of discussions to yield 

meaningful results, a substantial volume of content is required. In the case of this particular study, 

it is anticipated that achieving the necessary content volume may pose a challenge. As a result, the 

project team is actively exploring alternative Discourse instances and strategies that can provide a 

testing scenario for future implementation within the MINKA Discourse instance.  

Moreover, the design and implementation of these AI-based analyses will be tailored to meet the 

specific needs and requirements of the stakeholders involved in the case study. 

 

4.3.1.5 Roadmap to final version 

A fundamental functionality that needs to be addressed shortly is the natural language 

summarization of debates and discussions. We plan to rely on open-source implementations of 

Large Language Models for summarization purposes. Furthermore, in the remainder of the 

project, the initial developments of the current prototype will crystallize into a well-documented 

and mature tool for discourse analysis and summarization. 
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5 Conclusions 
The overall concept of GUARDEN project, is the use of environmental observations to monitor of 

the status and trends of biodiversity and the supply of multiple ecosystem services. The project 

will exploit the ICT tools to achieve the aforementioned objective. This set of ICT tools that will be 

developed, will enable decision making by the end users. 

The present deliverable showcased the initial version of the ICT tools developed within the 

GUARDEN project; the Mapping tools, Data collection tools, Engagement application, and the AI-

based deliberation analysis tool. Also, this deliverable serves as an introduction to the ICT tools. 

The final version of the ICT tools will be thoroughly described in D4.2 - GUARDEN ICT tools – Final. 

Moving onward, the next steps in preparing the final version of this deliverable (D4.2) will comprise 

more in-depth analysis of each ICT tool by including the final development and functionalities. 
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