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Introduction

Fire control in the Mediterranean Basin

From traditional land use mosaics

Serra da Padrela, NE Portugal

Nature Precedings : doi:10.1038

management
~——=




Introduction

More forest and less forest management:
fuel accumulation
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Introduction

Fire control is limited by fuel and weather
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Introduction

Climate change, fire danger and fire incidence

Average area burnt 1990-99 Average area burnt 2090-99

rero Fire activity is
expected to
decrease in the
—foos southern
- Mediterranean

1000

10
I Thonicke et al. (2010)

FIRE
PARADOX

Mediterranean and boreal forests will adapt to climate change with more
difficulty. Protection from wildfire will be important in these forest types,
including large-scale fuel management, eventually through prescribed
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“Fire smart” forests and landscapes

Goals

 Fire suppression capacity is Strategies
expanded :

AREA BURNED is minimized

 Fuel isolation (linear)

* Fuel modification (area-wide)
» Decreased fire severity: . Fuel type conversion

Increased RESISTANCE or
RESILIENCE to FIRE
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‘Fire smart” forests and landscapes: state of the art

« Current “preventive silviculture” guidelines and
practices are not science-based. Some published
recommendations oppose empirical and scientifical
knowledge.

» Objective criteria to manage forest stands against
wildfire are available, but quantitative guidelines for
prescription development are incipient.

» Generalized lack of experimental studies.

0:1038/npre.2011.6245.1 : Posted 14 Aug 2011
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Analysis of the fire regime: control by fuel or by weather?

Fire frequency analysis (Portugal, 1998-2008)  HEE@emasox

» The control of wildfire incidence by
fuel age is weak to moderate.

 However, the fuel effect on burn
probability is independent from weather
conditions.

« Wildfires in younger fuels tend to be
smaller and less variable in size
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Fuel break effectiveness: wildfire case studies

(Perchat & Rigolot 2005) g, 5{:’@“@

Coupures
REseabustible

oA i B Sl S :
'« Most fuel breaks were . crossed or

transposed by headfire, but still delayed
fire growth.

 Prescribed fire and/or grazing are
recommended in the areas adjacent ‘to-
the fuel breaks.

* Fuel breaks parallel to flre -spread were i}
very effective at resiralmng lateral flre
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Impact of silvicultural treatments on the fire environment

Effect of thinning on fuel moisture

Pinus pinaster, NW Spain (Ruiz 2007)
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Impact of silvicultural treatments on fire behaviour:

wildfire case studies
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Impact of silvicultural treatm. on fire behaviour: modelling studies

Canopy

| ' Pinus radiata, Australia

RETRas Cruz et al. (2008) after Williams (1978)

Other fine

Fuel component

Coarse

Needle litter
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Impact of fuel treatments on fire behaviour: experimental studies
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Longevity of prescribed fire treatment

Pinus pinaster, NE Portugal

Untreated and 13-yr. old
treatment

3- and 2-yr. old treatment
Surface fire

Intensity = 200-1000 kW m!
Mortality = 41-55%

Crown fire (passive to active)
Intensity = 2000 — 11000 kW m-t
§ Mortality = 100%

Fire intensity decreased up to 10 years
(Fernandes 2009)



Resistance to fire and stand structure: insights from fire history
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Mature, uneven-aged Mediterranean pine forests under a fire regime
of low to moderate severity

Fule et al. (2008), SE Spain, Pinus nigra



Resistance to fire and stand structure: insights from fire history

 Fire-resistant pine patches are open, vertically discontinuous, and
coincide with frequent low-intensity fires. Their structure can be
used as a silviculture model for fuel-breaks and other fuel-treated

areas.

Size class (dbh, cm) distribution

ity
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Fire hazard and stand structure: expert knowledge

Gonzélez et al. (2007)
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How do fires burn in different forest types? post-fire studies

Fire modification in forest types adjacent to Pinus pinaster stands

Fire intensity:
» Short-needled conifers < deciduous broadleav

Fire severity:
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* (Short-needled conifers, evergreen broadleaves,
deciduous broadleaves) < P. pinaster

» More abrupt decline in deciduous broadleaves
« Stand maturity decreases fire severity




How do fires burn in different forest types? modelling studies

Quercus rotundifolia, NE Portugal (azevedo et al. 2008)
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“Fire smart” landscapes and spatial patterns
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Conclusion

 Current fire policies are unsustainable and often counterproductive,
and are focused on fire pre-suppression and fire suppression.

e Towards Integrated Fire Management

1. Prevention of ignitions

2. Fire pre-supression and suppression
3. Fuel management, including planned fire

4. Management of unplanned fires

FORESTS

FORESTRY COMMISSION
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Conclusion

« Management of unplanned fires (“management fires”)

Land management objectives

Threatened values and assets

Fire danger rating e
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Conclusion

* “Fire-smart” landscapes are obtained by area-wide fuel
modification and fuel conversion, rather than by fuel isolation.
Spatial patterns are critical.

 Climate change will

- Reduce the opportunities for type conversion into more mesic,
less fire prone forests;

- favour open dry forests, hence fire resistance.
» Research priority: experimentally improve the understanding of

how silvicultural practices and fuel treatments change the fire
environment, and how they impact on fire behaviour and severity.
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Thank you
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