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Solution description

What is the final product/service/tool/activity you're proposing? What are its
main elements, technologies and objectives? Could you please include a brief
implementation plan with some key overall milestones, resources required and
eventual barriers foreseen?

How could your solution be used to enhance digital education nowadays? How
could its success be measured?

The proposed solution is an integrated geospatial plaﬂorm !or monitoring and resmnng forest ecosystems in the Sumy community, designed to provide
systematic analysis of wildfire damage and to support 9. The need for such a system is driven by the increasing
scale of fires, growing anthropogenic pressure, the impacts af military operations in the region, and the absence of a centralized tool for recording,
analysing, and forecasting ecological changes.
The foundation of the solution lies in the use of Sentinel-2 satellite imagery, including SWIR composites from September 2024, which enable rapid
detection of damaged areas and tracking of wildfire dynamics in the Pushkarivske forestry and other forested areas of the community. The system
provndes theh ability to compare |magery over time (17.09, 20.09, and 22.09.2024), which is essential for detecting changes in forest structure and

of f n

The project includes the development of an attomated digital database of dama%ed forest plots, which will contain attribute information such as area,
coordinates, forest type, and degree of damage This database will serve as the basis for generating restoration maps, prioritizing environmental
measures, and g by local for assessing the risk of repeated ignition will be applied,
humidity, wind) and forestry indicators (density and type of stands).
An important component is |he ear\y warning system, which involves installing |emperature and smoke sensors on observation towers capab\e of
ts to forestry and the State . The project also envisages the implementation of

community-based monllolrlng tools that allow resldents to reporl smake \Ilegal Iagglng or other disturbances in forest areas The creation of an open

will
1. Deployment of the system in e Pushkarveke f forestry, mcludmg lestlng satelhte based monitoring, forming initial GIS dalasels and establishing the
sensor nef
2. Integration of the platform with existing systems of local
exchange.
3. Tramlng of local authorities, students, and specialists in the use of satellite technologies, analytical methods, and digital tools for environmental
monitor
a. Expanslon of the system to other parts of the Sumy community and additional regions affected by fires and military actions.
Required resources Project implementation requires ESA satellite data, GIS analysis software (QGIS, ArcGIS, Google Earth Eng Ine? server

and a 'y team of in GIS, forestry, ecology, analytics, and IT Possible challenges. Key risks

inciucle Imited actess to termories de to ongoing military operations, weak mobile coverage in forested areas, potential damage to monitoring
infrastructure, and the need for stable funding to ensure continuous operation of the platform.

forestry and response services, ensuring seamless data

Target group

Who is/are the target group/s of your solution and how will they benefit from it?

Why is your solution relevant to them? how do you plan to engage these groups

so you fully meet their specific needs?
Primary target groups: — Local communities involved in post-war land a
Expected benefits: — Rapid and safe assessment of land degradation wit
Relevance and engagement: The project is highly relevant as it integrate

Context

What is the current or future problem you're trying to solve? How does your
solution align with DigiEduHack 2025 annual theme?

How does your solution confront the challenge posed by the hackathon
organiser and how does it address the challenge category?

The proposed solution is aimed at addressing the complex ecological and spatial challenges faced by Sumy Oblast as a result of military actions,
intensive shelling, the use of incendiary munitions, and the growing risks associated with climate change. The region’s forest ecosystems have suffered
extensive direct and indirect losses: wildfires have destroyed hundreds of hectares of forests, caused severe degradation of soil cover, altered the local
microclimate, contaminated water bodies and soils with toxic substances, and significantly dlsrupted biodiversity. The presented Sentinel satellite data
(including time series from September 2024) reveal the rapid spread of fires in the Pishchanske and Pushkarivske forestries, where more than 123
hectares of forest plantations were lost within a short period. At the same time, GIS analysis of land resources in the Sumy region for 2021-2024
indicates a continuing reduction in natural landscapes due to urbanisation, which increases environmental pressure and reinforces the need for
systematic spatial monitoring. In this context, the team’s solution fully aligns with the DigiEduHack 2025 annual theme, which emphasizes digital
|nnova|mns for sustainable development and digital education. The proposed geospatial platiorm integrates satellte monitoring, analytical methods,
IS-based mapping, risk and tools, the practical
dlglla\ lechnologles to address urgent environmental challenges. Therefore, the solution not only encompasses the full ecological and technical
complexity of the problem but also creates a comprehensive digital model for territorial restoration that can be integrated into the work of local authorities,
‘emergency services, environmental agencies, and educational institutions. It meets the hackathon challenge by combining digital technologies with
practical environmental instruments and has strong potential for scaling to other Ukrainian regions heavily affected by the war. The solution eslabhshes a
resilient approach to natural resource management, enhances digital literacy, and enables communities to participate in recovery efforts, making it
relevant, innovative, and strategically important in the context of Ukraine's post-war reconstruction.

Impact

How will your solution catalyse changes in education and what impacts will it
have at social and environmental level? Could you provide examples or scenarios

illustrating how such changes and impacts might unfold?

The proposed solution is an integrated geospatial platform that combines Sentinel satellite monitoring, GIS analysis,
early-warning systems, and community participation tools to support the restoration of forest ecosystems in the Sumy
region. Using time-series satellite imagery (17-22 September 2024), the platform provides rapid assessment of wildfire
damage, builds a digital cadastral inventory of affected areas, and predicts re-ignition risks through analytical and
environmental indicators. This enables evidence-based planning of recovery actions in territories impacted by war and
climate-driven disturbances.

From an educational perspective, the solution catalyses digital transformation by embedding real geospatial datasets, NDVI
analysis, and remote-sensing workflows into university curricula in geodesy, ecology, and IT. Students engage with
real-world environmental challenges, develop hands-on experience in spatial modelling, and learn how to use digital tools tc
monitor ecosystem degradation and design restoration strategies. This strengthens digital literacy, analytical capacity, and
environmental decision-making skills critical for Ukraine’s post-war reconstruction.

The project also generates meaningful social impact by empowering local communities to participate in monitoring and
reporting environmental disturbances. Through mobile-based reporting tools and open-access geospatial dashboards,
residents can identify smoke events, track wildfire boundaries, and monitor restoration progress. This enhances public
safety, transparency, and community engagement in environmental recovery processes.

Environmentally, the solution provides a scientifically grounded framework for assessing wildfire loss, soil degradation,
hydrological change, and biodiversity disruption. The use of NDVI and SWIR indices enables continuous tracking of
vegetation recovery and identification of priority zones for reforestation and demining. The platform supports long-term
ecological resilience by improving the quality and speed of environmental decision-making.

The project engages multiple stakeholder groups—communities, forestry agencies, emergency services, educators, and
students—through open data, participatory mapping, and training activities. By merging digital education, sustainability, and
civic involvement, the solution establishes a modern data-driven culture for environmental recovery and territorial
management in post-war Ukraine.

Describe it in a tweet

How would you describe your solution in a short catchy way with maximum 280
characters?
A smart geospatial platform that uses Sentinel satellite data,
GIS analytics and community reporting to detect wildfire
damage, guide safe post-war land recovery, and transform
digital education through real-world environmental monitoring.

Innovativeness

What makes your solution different and original? Are there similar solutions or
approaches currently available or implemented by education sector practitioners?

If so, why and to what extent is your solution better?

Our solution is innovative because it brings everything needed for post-fire and post-war forest recovery into one
easy-to-use platform. We use Sentinel satellite images to quickly and accurately see where forests burned, how the
damage spreads, and how the land is recovering. Instead of many separate tools and maps, we combine all of this into one
clear system.

We also build a digital map of all damaged areas, connect temperature and smoke sensors, and allow local residents to
report smoke or fire directly through the platform. This makes monitoring faster, safer, and much more precise.

What makes our approach truly unique is that the same real satellite data is used in education. Students work with real
cases from the Sumy region, learn modern GIS and remote-sensing tools, and solve real environmental challenges instead
of abstract classroom examples.

Can your solution partly or fully be used in other education/learning contexts or

disciplines? Could you provide any example?
This solution can be easily applied in other educational contexts and
disciplines. It is suitable for geodesy, ecology, IT, risk management,
and spatial planning, as it is based on satellite imagery, GIS
analysis, and modelling. Students can analyse real wildfire data from
the Sumy region, calculate NDVI, assess the scale of damage, and
create restoration maps. This approach makes learning practical,
modern, and closely connected to real environmental challenges.

Sustainability

Once you have a prototype, what are your plans for a further development,
implementation upscale and replication of the solution? How do you see it
working in the mid- and long term?

After creating the prototype, we plan to test the platform on a pilot site in the Sumy
community by connecting sensors and updating the digital map of damaged forest
areas. Next, the system will gradually be integrated into the work of local authorities,
forestry services, and educational institutions, and later expanded to other territories
affected by fires and war. In the long term, it can be scaled to the regional or national
level and used as a universal tool for environmental monitoring, recovery planning, and
student training in modern GIS technologies. This will ensure stable development of the
platform and make it easy to implement in other communities across Ukraine.

Team work

Present the members of your team.

Why are you the perfect team to develop this work and what are the

competencies you all bring in so the solution is developed successfully? What is

your expertise within the thematic field concerned? Are you planning to continue

working as a team in the future? If so, why?
Our team of five dedicated students integrates expertise in geodesy, cartography, environmer
1. Tokar Viktoriia- Team Lead & GIS Analyst:"l turn satellite signals into meaningful insights.”
2. Ostra Kateryna- Remote Sensing Analyst: “| extract burn scars and vegetation loss from sate
3. Lysenko Milana- Communication & Visualization Expert: “I ensure clarity when presenting ¢
4. Lytvynenko Vitalina- Environmental Researcher:"l connect spatial findings with real ecologic
5. Hryshchenko Andrii- Spatial Data Specialist: “I transform raw geodata into clear spatial patt:
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	Describe it in a tweet How would you describe your solution in a short catchy way with maximum 280 characters: A smart geospatial platform that uses Sentinel satellite data, GIS analytics and community reporting to detect wildfire damage, guide safe post-war land recovery, and transform digital education through real-world environmental monitoring.
	DIGIEDUHACK SOLUTION CANVAS: AgriHarvard
	Title of the solution: Geospatial Solutions for Sustainable Development and Land Recovery in the Sumy Community
	Challenge addressed: Sustainable Development and Land Recovery in Communities
	Challenge category: Sustainable Community Development and Environment
	Others please specify: 
	fill_7: Our solution is innovative because it brings everything needed for post-fire and post-war forest recovery into one easy-to-use platform. We use Sentinel satellite images to quickly and accurately see where forests burned, how the damage spreads, and how the land is recovering. Instead of many separate tools and maps, we combine all of this into one clear system. 
We also build a digital map of all damaged areas, connect temperature and smoke sensors, and allow local residents to report smoke or fire directly through the platform. This makes monitoring faster, safer, and much more precise.
What makes our approach truly unique is that the same real satellite data is used in education. Students work with real cases from the Sumy region, learn modern GIS and remote-sensing tools, and solve real environmental challenges instead of abstract classroom examples.

	Solution description What is the final productservicetoolactivity youre proposing What are its main elements technologies and objectives Could you please include a brief implementation plan with some key overall milestones resources required and eventual barriers foreseen How could your solution be used to enhance digital education nowadays How could its success be measured: The proposed solution is an integrated geospatial platform for monitoring and restoring forest ecosystems in the Sumy community, designed to provide systematic analysis of wildfire damage and to support data-driven environmental decision-making. The need for such a system is driven by the increasing scale of fires, growing anthropogenic pressure, the impacts of military operations in the region, and the absence of a centralized tool for recording, analysing, and forecasting ecological changes.
The foundation of the solution lies in the use of Sentinel-2 satellite imagery, including SWIR composites from September 2024, which enable rapid detection of damaged areas and tracking of wildfire dynamics in the Pushkarivske forestry and other forested areas of the community. The system provides the ability to compare imagery over time (17.09, 20.09, and 22.09.2024), which is essential for detecting changes in forest structure and evaluating the progression of fire-affected zones.
The project includes the development of an automated digital database of damaged forest plots, which will contain attribute information such as area, coordinates, forest type, and degree of damage. This database will serve as the basis for generating restoration maps, prioritizing environmental measures, and supporting decision-making by local authorities. Additionally, algorithms for assessing the risk of repeated ignition will be applied, incorporating meteorological factors (temperature, humidity, wind) and forestry indicators (density and type of stands).
An important component is the early warning system, which involves installing temperature and smoke sensors on observation towers capable of automatically transmitting alerts to forestry specialists and the State Emergency Service. The project also envisages the implementation of community-based monitoring tools that allow residents to report smoke, illegal logging, or other disturbances in forest areas. The creation of an open information dashboard will ensure transparency in restoration processes and environmental monitoring. Implementation plan:
1.	Deployment of the system in the Pushkarivske forestry, including testing satellite-based monitoring, forming initial GIS datasets, and establishing the sensor network.
2.	Integration of the platform with existing systems of local authorities, forestry enterprises, and emergency response services, ensuring seamless data exchange.
3.	Training of local authorities, students, and specialists in the use of satellite technologies, analytical methods, and digital tools for environmental monitoring.
4.	Expansion of the system to other parts of the Sumy community and additional regions affected by fires and military actions. 
Required resources. Project implementation requires ESA satellite data, GIS analysis software (QGIS, ArcGIS, Google Earth Engine), server infrastructure, sensor equipment, and a multidisciplinary team of specialists in GIS, forestry, ecology, analytics, and IT. Possible challenges. Key risks include limited access to territories due to ongoing military operations, weak mobile coverage in forested areas, potential damage to monitoring infrastructure, and the need for stable funding to ensure continuous operation of the platform.

	Target group Who isare the target groups of your solution and how will they benefit from it Why is your solution relevant to them how do you plan to engage these groups so you fully meet their specific needs:  Primary target groups: – Local communities involved in post-war land and forest recovery; – Environmental agencies and governmental authorities responsible for monitoring and restoration; – University students studying geodesy, ecology, and information technologies.
Expected benefits: – Rapid and safe assessment of land degradation without extensive fieldwork; – Improved decision-making through timely access to spatial data; – Development of GIS-based environmental monitoring skills.
Relevance and engagement: The project is highly relevant as it integrates digital education, environmental sustainability, and community participation. Engagement will be achieved through open-access data, educational workshops, and community-driven mapping activities involving local stakeholders.

	Transferability Can your solution partly or fully be used in other educationlearning contexts or disciplines Could you provide any example: This solution can be easily applied in other educational contexts and disciplines. It is suitable for geodesy, ecology, IT, risk management, and spatial planning, as it is based on satellite imagery, GIS analysis, and modelling. Students can analyse real wildfire data from the Sumy region, calculate NDVI, assess the scale of damage, and create restoration maps. This approach makes learning practical, modern, and closely connected to real environmental challenges.
	Sustainability Once you have a prototype what are your plans for a further development implementation upscale and replication of the solution How do you see it working in the mid and long term: After creating the prototype, we plan to test the platform on a pilot site in the Sumy community by connecting sensors and updating the digital map of damaged forest areas. Next, the system will gradually be integrated into the work of local authorities, forestry services, and educational institutions, and later expanded to other territories affected by fires and war. In the long term, it can be scaled to the regional or national level and used as a universal tool for environmental monitoring, recovery planning, and student training in modern GIS technologies. This will ensure stable development of the platform and make it easy to implement in other communities across Ukraine.
	Context What is the current or future problem youre trying to solve How does your solution align with DigiEduHack 2025 annual theme How does your solution confront the challenge posed by the hackathon organiser and how does it address the challenge category: The proposed solution is aimed at addressing the complex ecological and spatial challenges faced by Sumy Oblast as a result of military actions, intensive shelling, the use of incendiary munitions, and the growing risks associated with climate change. The region’s forest ecosystems have suffered extensive direct and indirect losses: wildfires have destroyed hundreds of hectares of forests, caused severe degradation of soil cover, altered the local microclimate, contaminated water bodies and soils with toxic substances, and significantly disrupted biodiversity. The presented Sentinel satellite data (including time series from September 2024) reveal the rapid spread of fires in the Pishchanske and Pushkarivske forestries, where more than 123 hectares of forest plantations were lost within a short period. At the same time, GIS analysis of land resources in the Sumy region for 2021–2024 indicates a continuing reduction in natural landscapes due to urbanisation, which increases environmental pressure and reinforces the need for systematic spatial monitoring. In this context, the team’s solution fully aligns with the DigiEduHack 2025 annual theme, which emphasizes digital innovations for sustainable development and digital education. The proposed geospatial platform integrates satellite monitoring, analytical methods, vegetation indices, GIS-based mapping, risk assessment algorithms, and community-driven monitoring tools, demonstrating the practical application of digital technologies to address urgent environmental challenges. Therefore, the solution not only encompasses the full ecological and technical complexity of the problem but also creates a comprehensive digital model for territorial restoration that can be integrated into the work of local authorities, emergency services, environmental agencies, and educational institutions. It meets the hackathon challenge by combining digital technologies with practical environmental instruments and has strong potential for scaling to other Ukrainian regions heavily affected by the war. The solution establishes a resilient approach to natural resource management, enhances digital literacy, and enables communities to participate in recovery efforts, making it relevant, innovative, and strategically important in the context of Ukraine’s post-war reconstruction.
	Impact How will your solution catalyse changes in education and what impacts will it have at social and environmental level Could you provide examples or scenarios illustrating how such changes and impacts might unfold: The proposed solution is an integrated geospatial platform that combines Sentinel satellite monitoring, GIS analysis, early-warning systems, and community participation tools to support the restoration of forest ecosystems in the Sumy region. Using time-series satellite imagery (17–22 September 2024), the platform provides rapid assessment of wildfire damage, builds a digital cadastral inventory of affected areas, and predicts re-ignition risks through analytical and environmental indicators. This enables evidence-based planning of recovery actions in territories impacted by war and climate-driven disturbances. 
From an educational perspective, the solution catalyses digital transformation by embedding real geospatial datasets, NDVI analysis, and remote-sensing workflows into university curricula in geodesy, ecology, and IT. Students engage with real-world environmental challenges, develop hands-on experience in spatial modelling, and learn how to use digital tools to monitor ecosystem degradation and design restoration strategies. This strengthens digital literacy, analytical capacity, and environmental decision-making skills critical for Ukraine’s post-war reconstruction. 
The project also generates meaningful social impact by empowering local communities to participate in monitoring and reporting environmental disturbances. Through mobile-based reporting tools and open-access geospatial dashboards, residents can identify smoke events, track wildfire boundaries, and monitor restoration progress. This enhances public safety, transparency, and community engagement in environmental recovery processes.
Environmentally, the solution provides a scientifically grounded framework for assessing wildfire loss, soil degradation, hydrological change, and biodiversity disruption. The use of NDVI and SWIR indices enables continuous tracking of vegetation recovery and identification of priority zones for reforestation and demining. The platform supports long-term ecological resilience by improving the quality and speed of environmental decision-making.
The project engages multiple stakeholder groups—communities, forestry agencies, emergency services, educators, and students—through open data, participatory mapping, and training activities. By merging digital education, sustainability, and civic involvement, the solution establishes a modern data-driven culture for environmental recovery and territorial management in post-war Ukraine.

	Team work Present the members of your team Why are you the perfect team to develop this work and what are the competencies you all bring in so the solution is developed successfully What is your expertise within the thematic field concerned Are you planning to continue working as a team in the future If so why: Our team of five dedicated students integrates expertise in geodesy, cartography, environmental science, and GIS technologies:
1. Tokar Viktoriia- Team Lead & GIS Analyst:“I turn satellite signals into meaningful insights.”
2. Ostra Kateryna- Remote Sensing Analyst: “I extract burn scars and vegetation loss from satellite layers.”
3. Lysenko Milana- Communication & Visualization Expert: “I ensure clarity when presenting complex fire-impact data.”
4. Lytvynenko Vitalina- Environmental Researcher:“I connect spatial findings with real ecological consequences.”
5. Hryshchenko Andrii- Spatial Data Specialist: “I transform raw geodata into clear spatial patterns.”



