l" ) ? FORESTERRA

FORESNERRA  wias 25 november 2015, Lisboa

Revisiting current paradigms:

Novel approaches in forest fire
risk management in the
Mediterranean



The Fire Paradox:

An international project funded by the EU (2006-2010)
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The Fire Paradox:

Fhilosophy

* Learning to live with fire

* The fire paradox
® g highly destructive disturbance

" g powerful management tool

Foaor
management
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- Fuel build-up =

Fire exclusion

Frequency of extreme weather events
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Communication

. Thee Officzal Pubdication of the
EFI Discussion Paper 15, 2009 Intemational Association of Wildland Fire agement

Living with Wildfires:
What Science Can Tell Us

A Contribution to the Science-Policy Dialogue

Ywves Birot (ed.)

Fire
Paradox

European researchers balance
fire's role as both bad master
and good servant

EUROPEAN FOREST INSTITUTE

KAIBAB TESTS FLEXIBILITY | WILDFIRE EMS




EFI Research Report 23 - Book

European Forest Institute Research Report 23
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that fire can be “2 bad master but a good servant”, thus requiring the
congideration of the negative impacts of current wildfire regimes
of managed fires in vegemtion management and as 2 planned mitigation
practice ﬁ.ﬂﬁﬂnﬂrﬂm _u.:h..ﬁ.m nﬂwﬂﬂwﬂn with some traditional fire uscs)
and for combating wildfires (suppression firc). These were the four
integration pillars of the project.

This Research Repart reflects the structure of the project, corresponding
0 its integration pillars— initiation, propagation, prescribed burning and
suppression fircs —and including 2 closing chapter which synthesizes
and combincs the man project outcomes, The book provides scicnee
{E&D&Wﬂﬁ—.ﬂnﬁb nmm_ﬂnﬁ.u._.ﬁt %g&nnﬂubm PTH_.._UD.HE%
‘common strategics’ to claborate and implement integrated fire
management palicies, It makes extensive use of the science and technology
findings from the Fire Parados project, focusing on policies and best
management practices, as well as providing guidelines for the future,

The Fire Paradox %aﬁg.unn (2006—2010) was funded _uw. the WE.OEH.
angnrigm}g_ﬁg?
project included 30 partners from eleven European countrics and six
partners from Africa, South America and Asia, with close support from
an International Advisory Committee formed by nine specialists from
the USA, Canada and Australia. Fire problems and solutions are found
all over the world, and we scc the knowledge cxchange and benefits of
Firc Paradox will extend far beyond Europe,
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Towards Integrated Fire Management —
Outcomes of the European Project
Fire Paradox

Joagquim Sande Silva
Francisco Rego
Pauls Fernandes
Eric Rigolot
{editors)
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Towards
Integrated
EFl Policy Brief4 | Fire Management
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v Europe’s tradition of fire use







Prescribed fire in 8 Callung heathland in Germarry. The use of presaibed fire For the cornservation and

restoration of the biodiversity hentage of former aultivatsd lands, or for the maimtenance of open
landscape elements with sssthetic or otherwise historic walue are mcluded in the activities conducted
ir the Frame of the Eurasian Meteork for Fire in Mature Cons ercation and the Global Fire Monitaring
Carter (httpc] s Freuni-freiburg. da)
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v Promoting suppression fire as an additional
tool in fire fighting

Pedro Palheiro GAUF/DGRF Portugal
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INTEGRATED FIRE MANAGEMENT
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INTEGRATED FIRE MANAGEMENT
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INTEGRATED FIRE MANAGEMENT
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The proposal of a
Framework Directive
on Fire with the
concept of
Integrated Fire
Management is
influencing European
Union policies,
including using
prescribed fire and
suppression fires
against wildfires,
which were not
previously allowed in
many countries in
Europe.
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Understanding fire

Still many questions to be
answered by science:

What is the maximum spotting
distance from a wildfire?






T Spotting fires

sl ) PARADOX |

Australia " mid

\

Ina D C"'EE'J;
number of o e §
C? - Spottin
eucalypt O 1700 15_11:4912 -
fuel types, ©
spotting a 0 o0
distances
of 30 km
or more
h b l MOUBM~BUFFALD
ave been
Mt. Buffalo A
observed
Lake Catani
Spot — \Eagle Point
1700 14.12 72 NATIONAL PARK



Lessons from Australia:
For how long can they float in the air?




Sharing
facilities:

We need
good models
to predict the
flight of
firebrands

This was
possible with
a vertical
wind tunnel
in Australia
with Peter
Ellis.

°H Fire Technology, 37, 87-100, 2001
‘v © 2001 Kluwer Academic Publishers. Manufactured in The United States.

The Design and Construction of
a Vertical Wind Tunnel for the Study of
Untethered Firebrands in Flight

LK. Knight, CSIRO Forestry and Forest Products, PO Box E4008,
Kingston ACT 2604, Australia, e-mail: lan.Knight@{fp.csiro.au




Understanding

the physical
process.
of

the firebrand
The dry sample is
shedding bark balanced by;
of eucalypt
trees is the the upwards
key for the in
process of the wind
long-range tunnel.

spotting!




Understanding fire

Still many questions to be
answered:

How do we model fire behavior
with physics?



Current fire models
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FireSTAR

FireTec

(CFD - Computational
Fluid Dynamics model)



New models from Italy




eTiger: the model

e Tiger MEG: the tool

eTiger 3D: the virtual Lab



Convection/diffusion processes

Matlab simulations to calibrate the wind influence on
convection processes

(The model N
S {v-wromlv - eewnHhma -Tolre)
in plane in plane heat flux due to heat source due
convective term diffusive term vertical convection  to combustion

where the quantities are:
o T(P,t) is the temperature scalar field
¢ V(P,t) is the wind vector field, function of space and time.

Z(P)=k7V k is the air conductivity, V is the volume of the

m(P)c cell, m(P) is the air mass in the cell, c is the
specific heat of the air.

v is the vertical convection heat transfer

h(T)=m(T—TOO)”3 coefficient, being the T, ambient

temperature

o f(t,T) is the heat source due to combustion in the cell.

The in-plane convective term is responsible for the motion of the
air temperature field along the lines of the wind vector field.
V(P,t) =V, (P,t) + Av,(P,t) + Av, (P,t)
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e liger MEG

? PARADOX

TIGER MEG: A DSS TOOL TO ASSESS
AREAS OF FIRE IGNITION

Francesco Giannino!, Marco di Fonzo?, Davide Ascoli3, Duncan Heathfield4, Vesa
Kivistd6*, Francisco Castro Rego>, Stefano Mazzoleni?

WORLD
INABOX

L4l ) FEDERICO I

Corpo Forestale dello Stato

#5ia, UNIVERSITA
o j,'-"i;‘_’n_ DEGLI STUDI -
229 DI TORINO

1 University of Naples Federico I, Italy
2 Corpo Forestale dello Stato CFS, Italy
3 University of Torino, Italy

4World in a Box, Finland

>University of Lisboa, Potugal




msl) PARADOX

MEG client (calculations backwards)
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MEG client (calculations backwards)
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Hevnoa TIGER 3D virtual lab

TIGER 3D virtual lab:

integration with FFAS - CFS
(Forest fire area simulator)



¥ e FFAS: display of vegetation types

\Vegetation types
short grass

tall grass

short maquis
+lhigh maquis

shrub undergrowth
litter

conifer litter

olive grove

pines

: chestnut

"4 [holly oak

deciduos oak




From the scientific and
technical points of view,
the development of the
Tiger system, now used for
training Italian Forest
Service officers, was an
important consequence of
the FIRE PARADOX project.

http://video.repubblica.it/edizione/napoli/nap
oli-un-avatar-contro-gli-incendi-dolosi-e-i-
disastri-ambientali/214110/213282

http://www.rai.tv/dl/RaiTV/programmi/media
/Contentltem-7060dd29-ff14-4539-9e16-
d5557ad6d147-tgl.html
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