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Rationale: risk change

“Territorial change”
- Land Use/Land cover

Climate change
Ignition/outbreak

. - Fuel cover
Propagétlon - Population/demography
Intensity - Economy

’ (mainly hazard and danger) Mainly vulnerability
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Territorial vulnerabilities

Aggregated indicators of vulnerability of a whole area (administrative entity —
. commune -) or any area with homogeneous land management policies

To compare several classes of “stakes” (any component of the territory that
may be damaged — including persons - in case of fire)

Taking into account:
- Population of classes

- (Relative) value (importance) of classes
-Vulnerability of instances (not only classes) of stakes

INTERNATIONAL I i i .
WILDLAND FIRE Each instance of stake is characterized by :

CONFERENCE - Its “assigned” value (example of protected areas, heritage values...)
- Its dimension (size, importance)

INRA@ - Its susceptibility to be damaged (fragility, defendability, resilience)




Expert opinion based multicriteria
evaluation

* For vulnerability assessment of instances of a single class (the class
« building house » at WUI)

* A way for assessment of other risk components (ignition, damages)
at local scale

* Criteria are « classes » of vulnerability : farms, factories, hospitals,

‘ natural protected areas, etc...

8 :

IVNVILEI;Lr\Ij\ﬂll)OFr\IJéEL In complement to other approaches:

CONFERENGE - Statistical approaches (occurrences of damages analysis)
- Simulation based approaches

|NRA@ - Expert opinion based analysis (multicriteria)




Building
Gl

« Multicriteria approach »

o IQPUE:HDW. E-uiI::Ilngs
materials
An experts’ opinion-based approach e
sdodalities - Flf,:t,% 15 Sauth
- « Elicitation » of experts knowledge (subjective, os 0% st 2 Wood
contextualized, etc.). An example of hierachy of criteria for WUI
The aim is not to make « objective » this knowledge, but buildings vulnerability assessment

to turn it to « formal »
Used technique : AHP

Criteria are classes of vulnerability

PairWise Comparison Wlth experts inquieries criterion1 OOOO00000000000C0XIOON critrion 2

9876 543210123456789

Some key issues to be solved:
Metrics for instances population of the classes weight assessment (not linear)

Multi-heritage (classes belonging to several branches of a hierarchy...)
Specific vulnerabilities of some given instances (and not only classes)

T

INTERNATIONAL
WILDLAND FIRE ,
CONFERENCE Qutputs are normalized ([0,1]) : no absolute value

=> « contextualized » (min and max depending on a reference zone)

Final results classified: low, medium, high, very high, etc.



5 main classes of vulnerability

Territorial vulnerabilites

.}’
‘4

« Human vulnerability »
Vulnerabilities related
to people (human beings)

« Heritage vulnerabilities »
(ecosystems, protected areas...)
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g&'ﬁ?:'é‘ﬁ:ﬁgé“ « Economic vulnerabilities »

(agriculture, industries, services...)

'NRA@ « Remarkable forest »
(typical multi-heritage

situation in the conceptual model)
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Objective

the instances

Territorial vulnerability

Weighting of classes and quantifying

v

Classes of .

. o 0.6 -
"’“l’”erf’b'“t‘/ O Economics Functionnal
(criteria and
sub-criteria) _ N -~

0.7 —— 0.3—> 0.5 © o E "
Tourism Agriculture etworks ervices
06 ,— 0.4, 0.6 A 0.4, 4 ~a Classes of objects
Hotels Camping | | Breedings | | Crops Roads || Telecom | (catepories or

Q —  Bedsnumber _
max beds num Q =

Places number Q -
max places num

Quantificator (instances)

Livestock
max livestock

Q ~ max crops area

Crops area Q _ Length of roads
“max length of roads

modalities)

And also a « direct » weigthing of some particular instances (some
named protected areas, heritage elements )



The « Baronnies Provencales »
Regional Natural Park

 Middle mountain area, sub-Mediterranean (500 — 1300m)

e =115 communes

* Protected area (regional Park, several faunistic — wildlife —

* and floristic reserves)
’ * Hinterlands severely affected by land abandonment

8TH ° .
r——— during the XXth century
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* Up to now little prone to wildfire (altitude), but this might radically
INRA@ change in the future (climate, large forest continua, increasing human
presence, low risk culture...)



The « Baronnies Provencales »

"

v
Carte the Talihyda rmoysnne des conry franceibes *
- i

TH

INTERNATIONAL
WILDLAND FIRE
CONFERENCE

’
: iy d :
g , o .
L o
h "l
» . ¥ A -~ - -
'
- P - = .
LI a = oG MR sNsa ~ re
— v ® & —




Land cover : exposure of stakes to fires

m Continuous urban

m Urban (econocmic activities)
Urban (with vegetation)
Scattered urban

m Roads
Crops (annual)

M Vines

% Orchard

m Olive trees

Meadows

Agriculture complex mixes
m Coniferus
M Broadleaved
M IMixed forest

Shrubs & sclerophyllus
1 |Open wildlands

Rocky areas
M \Water bodies
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ple of a hierarchy: « human vulnerability »

[Human vulnerability]

Residential - [ Establishment Open to Public ]
4 (Wul) A - F———p
Administrat 7
[ Isolated I Scattered IAggIomerated] \ o Private services| Transport
~-\‘ ‘4 .‘ “‘
[ Vulnerable ] |/ /o
S « Normal » | "

Mediumsize | |
/| Small Shops

— store
[ Hospital } — f'{ Health } ' /
/ P / Production units Aduhssport& ] f 5
-- (workers) Ielsure actlvmes / [ Supermarkets ]
Sport and leisure
Childhood Disabled Citizen ]
_ - [ [% associations equipment
Y [ Secondary ]
laNﬂjr M ATIONAL school 4 | Adults
Primary Children Tourism
WILDLAND FIRE [ ceho ] [ ] — ﬂ Outdoor ‘
Accomodation itable sit
[ School Peri-school X visitable site

CONFERENCE
equipment

Indoor Indoor
i Both (Cent
(hotels...) } [Campmg ] [vmtable site oth (Center
park, zoo, etc.)
Nurseries

[ Medical center

[ Retirment ]

homes




Inventory of vulnerable stakes

(Example of punctual tourism and commercial sites)
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Index calculation

Calculated vulnerability index specific to toursim activities
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“Natural vulnerability” (related to ecosystems)
The “intances” of protected areas

Carte des zones protégées
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Weighting of surface “instances”

- protected areas

Name of the concerned territory

_11 I'Ouvéze et le Toulourenc: Montbrun-les bains, Reilhanette
L'Eygues: Vinsobres

_13 | Montfroc |

Natura 2000 | Pelouses. nabitats rocheux des Gorpes de Pommeral |

L’Ouveze,le Gorgesde la Pelouses, foret Riviere et gorges | Pelouses, Le Buech Céuse,
Toulourenc, Méouge de Larran, pied de I’Eygues habitats rocheux montagne
I’Eygues du muletetla des gorgesde d’Ajour, pic
: = Q=s/S*
montagne de Pommerol de Crigne,

Ecosystem

vulnerability Chabres TS Rate of surface on eac
Saint Genis concerned territory

0,18463 0,16928 0,08376 0,19638 0,12079 0,11383 0,09190
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Example of the subjected risk
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Integration of territorial vulnerability into global risk models

Combination with other
components of the global risk
(ignition, breakout, propagation,
potential local intensity...)

Either calculation of field of
vulnerability (spatially continuous
variable) or calculation of the global
risk at the scale of the territory
(spatial averages)



Conclusion

. Territorial vulnera bility is the results of the exposure of different stakes
(including values and humans beings) present on a territory

Multicriteria methods allow assessing a global vulnerability based on experts’
opinion elicitation

Statistical validation requires a great number of case studies for measuring fire
global impacts on territories, up to now not available, specially on areas up to
now little prone to forest fires, but will be highly affected in the future.

In such areas, contextuel vulnerability of stakes (exposure) is a key component of
vulnerability, which is not assessed using WUl mapping
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