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Abstract

Wild�res are known to change post-�re watershed conditions such that hillslopes can become prone to
increased erosion and sediment delivery. In this work, we coupled wild�re spread and erosion prediction
modelling to assess the bene�ts of fuel reduction treatments in preventing soil runo�. The study was
conducted in a 68 000-ha forest area located in Sardinia, Italy. We compared no-treatment conditions v.
alternative strategic fuel treatments performed in 15% of the area. Fire behaviour before and after
treatments was estimated by simulating 25 000 wild�res for each condition using the minimum travel time
�re-spread algorithm. The �re simulations replicated historic conditions associated with severe wild�res in
the study area. Sediment delivery was then estimated using the Erosion Risk Management Tool (ERMiT).
Our results showed how post-�re sediment delivery varied among and within fuel treatment scenarios.
The most e�cient treatment alternative was that implemented near the road network. We also evaluated
other factors such as exceedance probability, time since �re, slope, �re severity and vegetation type on
post-�re sediment delivery. This work provides a quantitative assessment approach to inform and
optimise proactive risk management activities intended to reduce post-�re erosion.

Additional keywords: �re behaviour, �re management, �re prevention, post-�re impacts.
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post-fire sediment delivery yields. This is particularly important
with future climate change and the predicted increase in the
occurrence of extreme weather events. Future work will focus

on the evaluation of the economic trade-offs between fire
severity reduction, erosion control and how these fuel treatment
costs, in terms of erosion reduction, relate to the benefits of

reduced future erosion.
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MED-Star: Strategies and measures to reduce wildfire risk in the
Mediterranean area 
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Wildfires represent a major threat to Mediterranean ecosystems and are responsible for relevant

impacts to environmental, economic and social values. In the period 2010-2016, the cross-border

Interreg Italy-France Maritime territory, which includes Sardinia, Corsica, Tuscany, Liguria and

PACA Regions, had about 20,000 wildfire ignitions and a total burned area of about 122,000 ha. In

the face of social and environmental conditions and risks of the Maritime Regions, strengthening

and developing innovative common guidelines and systems of wildfire management, from the

monitoring and forecast to suppression, can provide more effective solutions to the wildfire

problem, and can help strengthen cross-border cooperation in case of days with high risk. This

work is devoted to introduce the MED-Star project, and to describe his main activities and results,

with a focus on the tasks and activities coordinated by the National Research Council of Italy,

Institute of BioEconomy (CNR-IBE) of Sassari. MED-Star is a 3-years strategic project supported by

the Interreg Italy-France Maritime Program 2014-2020, which is co-financed by the European

Regional Development Fund (ERDF). MED-Star is closely linked to 4 joint simple projects (Intermed;

Med-Coopfire; Med-Foreste; Med-PSS), which mainly focus on investments in small infrastructures

for wildfire risk prevention and support to wildfire suppression operations. The MED-Star project

aims to share and discuss fire management policies and the most advanced strategies that can

reduce the risk associated with wildfires, also through the combination of joint action plans and

pilot / demonstration actions. The partnerships of MED-Star and the related 4 simple projects

include the main actors competent at the administrative, technical and scientific level on the

wildfire topic in the Maritime area of cooperation, and are able to meet the abovementioned

challenges, contributing to 1) the reduction of wildfire risk in the five Regions involved, 2) the

definition of strategic and operational solutions, 3) the implementation of operational actions and

investments for wildfire prevention, monitoring, forecast and suppression, and 4) the

strengthening of joint early warning and risk monitoring systems.
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High severity wildfires can have many negative impacts on ecosystems. In this work, we coupled

wildfire spread and erosion prediction modelling to evaluate the effects of fuel reduction

treatments in preventing soil runoff in Mediterranean ecosystems. The study was carried out in a

68,000-ha forest area located in Northern Sardinia, Italy. We treated 15% of the study area, and

compared no-treatment conditions vs alternative strategic fuel treatments. We estimated pre- and

post-treatment fire behaviour by using the Minimum Travel Time (MTT) fire spread algorithm. For

each fuel treatment scenario, we simulated 25,000 wildfires replicating the historic weather

conditions associated with severe wildfires in the area. Sediment delivery was then estimated

using the Erosion Risk Management Tool (ERMiT). Our results showed how post-fire sediment

delivery varied among and within the fuel treatment scenarios tested. The treatments realized

nearby roads were the most efficient. We also evaluated the effects of other factors such as

exceedance probability, time since fire, slope, fire severity and vegetation type on post-fire

sediment delivery. This work provides a quantitative assessment approach to inform and optimize

proactive risk management activities aimed at reducing post-fire erosion in Mediterranean areas.
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Please note:

This talk will present the methods and results of the following 

manuscript:

Salis, Del Giudice, et al. (2019) Coupling wildfire spread and erosion models to 

quantify post-fire erosion before and after fuel treatments. International Journal 

of Wildland Fire 28, 687-703. https://doi.org/10.1071/WF19034

All rights of this presentation are reserved

Coupling wildfire spread and erosion models to quantify post-fire erosion in Northern Sardinia, Italy 

https://doi.org/10.1071/WF19034
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Goals

➢ To link the fire simulation modeling approach based on the
application of the MTT algorithm (Finney 2002) with the
Ermit modeling approach (Robichaud 2007) to characterize
post-fire erosion in Northern Sardinia, Italy

➢ To investigate the potential of different fuel treatment
strategies in modifying post-fire erosion



Methods: Study area - NE Sardinia, Italy (68,000 ha)

➢ About 20% of the area classified as EU Site of
Community Importance

➢ Complex topography, Med climate, high
susceptibility to post-fire erosion processes

4
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➢ Natural vegetation mostly
characterized by Q. ilex
and Q. suber, and dense
Mediterranean maquis
(shrubs + forests = 70% of
the area)

➢ The area was affected in July 1983 by the Wildfire of Curraggia
(18,000 ha, 9 people killed)



Methods: Fuel Treatment alternatives

Treatments hypothesized the following fuel management operations in
forest, shrublands and herbaceous pastures:

₋ pruning of the lowest branches
₋ removal of dead fuels and part of the understory for

shrublands, forest understory, and herbaceous pastures

5
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We tested 3 fuel treatment alternatives :

➢ nearby Wildland Urban Interfaces (WUI)
➢ nearby Roads (ROAD)

➢ randomly located (RAND)

We treated 15% of the landscape



Methods:  Wildfire modeling approach
Input data

Topography Fuel models Fuel moisture Wind Ignitions

FlamMap MTT

25,000 wildfires
per scenario

10 h burning
period

1% spotting
probability

Burn Probability
(BP)

Conditional Flame Length 
(CFL)

6

Fire Size
(FS)
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Methods: Post fire erosion modeling approach
Input data

Climate Soil characteristics Topography Land cover
Potential Soil
Burn Severity

ERMiT Model

Actual fuel conditions, 
without wildfires

Actual fuel conditions, 
with wildfires

Fuel and post-fire erosion
treatments, with wildfires

Soil sediment delivery

From 0 to 5 years after wildfires
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Main results

➢ Spatial location of fuel treatments influence spatial variation of burn
severity, and therefore also post-fire sediment delivery is spatially
affected

➢ Post-fire sediment delivery varied among and within the fuel 
treatment scenarios tested.

➢ The treatments realized nearby roads were the most efficient. 

➢ Post-fire sediment delivery was also affected by of other factors such 
as exceedance probability, time since fire, slope, fire severity and 
vegetation type.
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Main results

➢ The proposed approach permits to obtain spatial information on the 
areas characterized by high severity and burn probability, which can 
suffer the most relevant impacts in terms of soil erosion after a 
wildfire event

For more details please refer to: 

Salis, Del Giudice, et al. (2019) Coupling wildfire spread and 
erosion models to quantify post-fire erosion before and after fuel 

treatments. International Journal of Wildland Fire 28, 687-703. 
https://doi.org/10.1071/WF19034

All rights of this presentation are reserved
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