
This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 101037419. It does not necessarily reflect the
view of the European Union and in no way anticipates the Commission’s future policy in this area.

IA 2.2: Scheduling and implementing novel 
management practices 

Methodology to evaluate cost-effective management alternatives at the 
stand-level for increasing fire resistance (section 1)

Eduard Busquets, Teresa Valor, Mario Beltrán, Pedro Tardós, José Ramon González-
Olabarria, Pere Casals, Míriam Piqué

eduard.busquets@ctfc.cat

miriam.pique@ctfc.cat

teresa.valor@ctfc.cat

Webinar session 28/05/2024

mailto:eduard.busquets@ctfc.cat
mailto:miriam.pique@ctfc.cat
mailto:teresa.valor@ctfc.cat


La importància de l’escala

Vegetación

Context

SPACE

Fuel availability

Adapted from Moritz et al.



• Fire spread is possible only above a 
given fuel availability threshold.

• Fuel availability (how ready a 
fuel is for burning): 

• Fuel load (kg/m2)

• Fuel continuity

• Dead to live fuel ratio

Fine dead fuel (1-h fuel load)

Medium dead fuel (10-h fuel load)

Context
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Fire behavior 
• Intensity (Kw/m)
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• Below and aboveground



La importància de l’escala

Vegetación

Context

>
SPACE

Fire behavior 
• Intensity 
• Rate of spread 

EWE

: 10.000 kW/m
: 50 m/min

Fine fuel load (FFL) >10-12 t ha-1 
Living and dead fine fuel (< 6mm)  
(Canopy + shrub)



• Increasing stand resistance:

• Reducing surface fuel load

• Increasing crown base height

• Decreasing crown density

Thinning intensity? 
Height of pruning?  

(Agee and Skinner, 2005)

• Reduce the severity of the fire.

• Help extinction tasks

Context

• Resistance: the capacity to 
continue providing functions 
and ecosystem services 
immediately after the event.

• Intensity

• Forest structure



• Fire behaviour systems

• To assess crown fire hazard (manager 
tool)

• Compare:

• Crown fire potential of different 
stands

• Effectiveness of fuel  treatments

Context



• Fuel treatments

Context

Pre-treatment Post-treatment

• Cost-effective?

Thinning intensity? 
Height of pruning?  



Objective Develop a methodology that allows to evaluate 
cost-effective management alternatives at the 
stand-level for increasing fire resistance.

Treatments

Slash treatmentThinning



Objective Develop a methodology that allows to evaluate 
cost-effective management alternatives at the 
stand-level for increasing fire resistance.

• The list of treatments in each management strategy has been 
proposed for the main forest types in Catalonia and for three stages 
of development.



1. Definition of pre- and post-treatment 
structures using stand parameters.

2. Fire behavior modelling system: inputs.

3. Integrating stand parameters into fire simulators.

Methods

• Using management guidelines of Catalonia.

Pre- treatment

Post- treatment

• Height 
• Forest cover
• Tree density
• DBH
• Basal area
• Shrub cover
• Shrub height

• Height
• Forest cover
• Tree density
• DBH
• Basal area
• Shrub cover
• Shrub height
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2. Fire behavior modelling system: inputs.
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1. Definition of pre- and post-treatment 
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2. Fire behavior modelling system: inputs.

3. Integrating stand parameters into fire 
simulators.

Methods

• Height (m) 
• Forest cover (%)
• Tree density (trees/ha)
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• Fuel models (FM) are characterized by  a set of parameters.

• Adapt or calibrate 
the  NFFL classification 
to own conditions.

Sc0tt and Burgan (2005) 

Methods



• Catalonia
• 40 fuel model of Sc0tt and

Burgan (2005) tied to 
Catalonian forest types and
structures (Krsnick et al. 
2022)

Sc0tt and Burgan (2005) 

Methods

• Forest and shrub cover (%)



Post-treatment

18

Pre-treatment

Methods

1. Definition of pre- and post-treatment 
structures using stand parameters.

2. Integrating stand 
parameters into fire 
simulators.

3. Fire behavior before and 
after treatments.



We can evaluate the effect of the treatment on both the structure, 
the fuel loads and the behavior of the potential fire.

Example of result

Fuel 
hazard

Fire
behavior

At the same time, since the costs of each management strategy will be 
budgeted, it is also possible to evaluate which management alternative is the

best in terms of cost-efficiency. 
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