
๏ Forest fires represent an extremely serious environmental issue in the 
Mediterranean region. While the Mediterranean vegetation has already 
strongly flammable character that serves as a provoking mean for frequent 
and intense fires, climate change impacts has led to increased vulnerability 
and reduced adaptation (1).


๏ Fire risk assessments are necessary to reduce the impact of natural 
disasters and support decision making (protective measures, mitigation 
actions, emergency evacuation procedures, etc.).
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๏ Peri-urban zones, mainly due to uncontrolled urban-sprawl and lack of 
proper planning, are more vulnerable to wildfires leaving people’s lives and 
properties and the surrounding natural environment and ecosystem, exposed 
to increased disaster risk. 


๏ Attica region, Greece, where the country’s capital is located, is characterised 
by plethora of peri-urban settlements surrounded by intense morphological 
relief with steep slopes, and pine forests. Moreover, the region’s rich natural 
landscape results in the intrusion of dense forest parts inside a significant 
number of settlements. 


๏ Risk assessments and adaptation measures are identified as priority actions 
for managing climate change risks. Thus, the development of an integrated 
methodology for fire risk assessment and management planning in peri-
urban areas, that are prone to forest fires is of vital importance.
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๏ Spatiotemporal simulations of fire spread, generated by 
applying the FlamMap model


๏ The determination of the most probable ignition points for 
possible fire outbreaks was derived by the BEYOND’s daily fire 
risk forecasting  machine learning model modified for seasonal 
forecasts (2, 3). 

This layer is produced by coupling population (density and age) and 
building characteristics based on 2011 census data (provided by the 
Hellenic Statistical Authority). Population density and age layers are 
used as attributes of social vulnerability (4), while the building 
characteristics are of vital importance to identify vulnerable to fire 
areas by taking into account the building materials (e.g., wood).

Population age 
vulnerability

Building type 
vulnerability

Vulnerability

Exposure
The exposure layer refers to the land value layer (€/m2) as an 
indicator of the qualitative estimation of the possible economic 
effects in the area, in case of a fire event. 
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The integrated methodology developed consolidates state-of-the-art machine 
learning techniques, geoinformatics, analytics and field observations. 

๏ Historical analysis of observations from meteorological stations, time series 
from ERA-5 model and diachronic burned areas from FireHUB archive*.


๏ Development of AI model (dedicated to the AOI) for the determination of the 
areas with high fire ignition probability. 


๏ Integration of multi source datasets to define hazard, vulnerability, exposure 
and risk in enhanced spatial resolution (building block level)

Results http://perifereia-attica.beyond-eocenter.eu/

๏ Several fire risk maps were produced for distinct ignition areas under multiple weather scenarios.

๏ Field research work was conducted in order to further examine the critical areas, validate the risk 

maps and finally develop useful guidelines for fire risk mitigation measures and emergency 
response plans during the incidence.


๏ The most significant issues were the poor quality of the road network along with numerous dead-
ends and high street slopes, the absence of fire safe areas around constructions, the use of 
flammable materials in buildings (wood frame construction) and the absence of fire suppression 
mechanisms installations.

Acknowledgements 
The study has been developed under the umbrella of the national research project “Seismic, Fire Flood Risk Assessment in Attica Region, Greece”, led and 
coordinated by the National Observatory of Athens (NOA) and specifically the Centre of EO Research Satellite Remote Sensing – BEYOND, of the Institute 
for Astronomy, Astrophysics, Space Applications and Remote Sensing (IAASARS). 

References
1. Maria Prodromou, Anastasia Yfantidou, Christos Theocharidis, Milto Miltiadou, and Chris Danezis. Analysis of radar and thermal satellite data time-series for understanding the long-term impact of land 

surface temperature changes on forests. March 2020. 

2. A. Apostolakis, S. Girtsou, C. Kontoes, I. Papoutsis, and M. Tsoutsos. Implementation of a Random Forest Classifier to Examine Wildfire Predictive Modelling in Greece Using Diachronically Collected 

Fire Occurrence and Fire Mapping Data. Lecture Notes in Computer Science, 12573, 2021. 

3. Stella Girtsou, Alexis Apostolakis, Giorgos Giannopoulos, and Charalampos Kontoes. A machine learning methodology for next day wildfire prediction. In IGARSS, 2021. 

4. Palaiologos Palaiologou, Alan A. Ager, Max Nielsen-Pincus, Cody R. Evers, and Michelle A. Day. Social vulnerability to large wildfires in the western USA. Landscape and Urban Planning, 189:99–116, 

2019.

5.

*  http://ocean.space.noa.gr/diachronic_bsm/

S. Girtsou ¹, A. Yfantidou ², M. Zoka ¹, M. Tsoutsos ¹, M. Kokkalidou ¹, N. Stathopoulos ¹,
 C. Kontoes ¹ 
1. National Observatory of Athens
2. Cyprus University of Technology / ERATOSTHENES Centre of Excellence

An integrated methodology for fire risk assessment 
management planning in peri-urban areas. Linking ML/
GIS modelling with in-situ research


BEYOND Centre of Earth Observation Research & Satellite Remote Sensing

Poised to generate significant services for the ultimate benefit of all European citizens! http://beyond-eocenter.eu/

Methodology




