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What happened in Greece in 2023

Difference from the Fire Season 2021– No Warning !!!!
Heatwaves – High Fire Risks – Two waves of forest fires– July and August
3 Big Forest Fires at the same day in the 17th of July and 3 Big Forest fires at the 
same day in the 23rd of July 
The biggest forest fire in Europe – Alexandroupolis Fire
Affected WUI, Touristic facilities, Military basis, Critical infrastructures, etc.
22 countries came to support us – working together and learn from each 
other is the only way
At the same day extreme forest fire and extreme floods 
Extreme floods in central Greece – 3.576 rescues (807 of them by air)
5 Losses due to forest fires and 16 Losses + 1 Missing due to the floods
More than 7.120 forest fires– 162.000 ha until now from January 2023 
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Challenges

Fires are the result of 
complex interactions 
between humans, 
climate, vegetation

Proposed solution

Use Machine 
Learning on 
historical Earth 
Observation data
Associate conditions 
of fire drivers with 
past burned areas
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FireCube - Data collection & harmonization

Variables
Meteo (ERA5-Land): Temperature, Wind speed & direction, 
Precipitation, Relative Humidity (9km)

Satellite (MODIS): Land Temperature, NDVI/EVI, LAI/FPAR, 
Evapotranspiration

Soil moisture (European Drought Observatory)

Topography (EU-DEM): Elevation, Slope, Aspect

Land Cover (Corine)

Population Density (WorldPop)

Roads Density (OpenStreetMap)

Burned areas (EFFIS)

Harmonization
Resolution: 1km x 1km x 1day

Spatial Extent: Greece and eastern Mediterranean

Temporal Extent: 2009-2021

FireCube: A Daily Datacube for the Modeling and Analysis of Wildfires in 
Greece (1.0) [Data set]. Zenodo. https://doi.org/10.5281/zenodo.6475592
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Daily maps delivered to the Hellenic Fire 
Service



Integrating Disaster Risk Data in Policy: the Copernicus Emergency Management Service Annual 
Conference 2023



Integrating Disaster Risk Data in Policy: the Copernicus Emergency Management Service Annual 
Conference 2023

Evaluation
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Scaling up to the Mediterranean

Specifications
Resolution: 1km x 1km x 1-day
Temporal extent: 2006 - 2022
28 variables related to wildfires orion-ai-lab.github.io/mesogeos/
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Subseasonal to seasonal wildfire forecasting

High variability 
between fire 
seasons

Climate change 
fosters extreme 
fire conditions
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SeasFire Datacube

Resolution: 8days x 0.25° x 0.25°
Extent: Global, 2001 - 2021
Wildfire drivers

Meteorology (ERA5)
Satellite Observations (MODIS)
Vegetation, Surface Temperature
Oceanic Indices (NOAA)
Population Density (NASA SEDAC), Land 
Cover (ESA CCI)

Wildfire variables
Burned Areas (GFED, FireCCI, GWIS)
Fire Emissions (GFAS)SeasFire Cube: A Global Dataset for Seasonal Fire Modeling in the Earth System [Data 

set]. Zenodo. https://doi.org/10.5281/zenodo.7108392
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Earth is a complex inter-connected system

Teleconnections are long-range 
spatiotemporal connections in the earth 
system. “Arctic oscillation anomalies 
linked to extreme wildfires in Siberia” Kim 
et al. (2020)

Memory effects refer to the influence of 
past events on current and future states 
of the Earth system. How past events such 
as fuel accumulation, drought conditions, 
and weather patterns can impact future 
wildfires. E.g. state of vegetation after 
previous year sustained drought. 

Source: Statistical physics approaches to the complex Earth system
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Teleconnections modulate global wildfires

14
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TeleViT architecture



Integrating Disaster Risk Data in Policy: the Copernicus Emergency Management Service Annual 
Conference 2023

Results

16
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Main Takeaways – R&D

Machine Learning can increase the skill of wildfire danger predictions

Short-term versus Long-term forecasting

In the short-term (days), temporal context is mostly enough
In the long-term (weeks, months), spatial context becomes important
Teleconnection-informed models can improve long-term forecasting 
capabilities

Exciting future work!

Understand performance gain. Explainability & interpretability

Forecast extreme events
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Lessons learned 2023 - Operations

Extreme Forest fires – Extreme fire behaviour

Forest fires inside WUI

Very high fire severity in an expand burned area 

Fire fighting by night was impossible 

Protection, preparedness, firefighting and restoration must work more closely together

Forest management is the key to manage the fuel, even in protected areas

Use prescribed burning as a prevention tool 

Train and educate the communities about natural disasters 

Legislation issues in Greece regarding the decision making in operations

Use of new technologies and artificial intelligence in the forecasting of dangerous 
weather phenomena and concerns both forest fires and floods, for better preparation 
and immediate response of the operational mechanism. Time is a crucial factor. 
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