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Enabling Integrated Fire Management 
strategies through integrating a 

comprehensive smart modelling chain into 
Wildfire Early Warning System



2007 - 2009 - 2011 - 2015 - …

2000 2003

RISICO started in 2000 as a 
Forest Fire Danger 
Rating System for the 
Liguria region…

…. and then 
expanded nationwide 
in 2003 and adopted 
by the Italian Civil 
Protection 
Department

The model is continuously updated…

…and it is under test in 
EC Chart (ECMWF)

At present, RISICO is a well-
proven system continuously 

updated to be adapted to 
operational needs

Rischio Incendi e Coordinamento - RISICO
Fire risk and Coordination

…and it is operational in several 
countries including Bolivia, 
Ethiopia, Ukraine, Moldova, 
Georgia, Armenia, etc.

A long story that could be made short(er)…

…operationally used to predict severe wildfire 
events  within the MH ARISTOTLE service
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Rischio Incendi e Coordinamento - RISICO
WildFire risk and Coordination
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Machine Learning



Vegetation 
index

Fire 
susceptibility 

map

From 2019 
(Sentinel 2)

Meteorological data
Models (forecast) + weather stations 

(observation)

INPUT:
● DYNAMIC DATA
● STATIC DATA

Fuel data 
(vegetation)

Topography

What is behind it?
RISICO MODEL 

STRUCTURE



RISICO and PROPAGATOR

RISICO
Forest Fire Danger 

Rating System

PROPAGATOR
Fire propagation model 

for operational use 
during emergencies

Unified tool to 
support Integrated 
Fire Management 

strategies

• Prioritize prevention 
activities

• Wildfire risk scenarios
• EWS
• Support decisions 

during emergencies



Fire Danger&Risk Forecast

Three-hourly fire 
danger maps



Potential applications

Risk Assessment

Prevention & 
Preparedness

Detection & Response Restoration & 
Adaptation

• Land management 
strategies (e.g. prescribed 
burnings, mechanical 
brush-clearing, etc.)

• Fire danger and fire-risk 
forecasts 

• Civil protection early 
warnings

• Activation of restrictions 
by national and regional 
laws

• Prioritization of 
intervention

• Risk scenarios simulation
• Support to tactical 

decisions

• Shift of vegetation 
species

• Climate change 
impact scenarios

Enabling Integrated Fire Risk Management Strategies (IFM)



Implementation of:

RISICO Ethiopia, EWS for Forest Fire

Hazard maps at national scale

AI-powered semi-automated Forest 
Fire EW Bulletin at national scale

ML helped in detecting the fire 
prone areas with analysis of 
geospatial datasets

Definition of SoP for districts with 
high forecasted danger

Disaster Risk Reduction Capacity Building in 
Ethiopia: development of an information 
management system for early warning for forest 
fires in Ethiopia



Implementation of:

RISICO Ethiopia, EWS for Forest Fire

Hazard maps at national scale

AI-powered semi automated Forest 
Fire EW Bulletin at national scale

ML helped in detecting the fire 
prone areas with analysis of 
geospatial datasets

Definition of SoP for districts with 
high forecasted danger



Forest Fire Early 
Warning bulletin 
(FFEWB)

Thrice Weekly

Multi-agency

Wereda scale

Semi automatic

Using RISICO model + 
AI enhancements



Integrating EWS with EWEA strategies



Needed actors in a complex system



Standard Operating Procedures

A significant part of the 
district is subject to high 
fire danger

One fire fighting 
module ready to 

start 

One or more 
firefighting 

operation 
manager 
available

Information …into legal framework .. into Action



LIGURIA



LIGURIA



• The effects of Wildfires can be greatly mitigated by making landscapes 
more resilient

• Prevention needs strengthening through:
• forest management
• land-use regulations
• Planning future resilient landscapes
• reducing anthropic pressure on forest interfaces

• Those actions need time
• Need to anticipate climate change impact, including CCI scenarios

Conclusion



• Early Warning Systems play a fundamental role if supported by relevant actions:
• Reliable risk assessment and risk mapping 
• Early detection through monitoring of specific areas, identified by forecasting models

• Preparedness needs strengthening through:
• Identification of needs and prioritization of actions
• Definition of a legal framework focusing on anticipatory actions
• Involvement of relevant stakeholders  
• Trainings

• Increasing population awareness is essential
• To reduce events caused by negligence
• To reduce the overall impact on people’s lives, the environment, properties.

Conclusion
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