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Overview
29%

193674 ha

Forest Burnet Area (1976-2012)
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Problematic

Can we assess and spatialize the risk of forest fires?

Which model and which factors can we take into account?

How GIS, RS and MCDA methods can improve FFR assessment?

What can FFR mapping make to forest decision makers and 
managers?

What the PROMETHEE method can bring to evaluate the GIS-
based and RS FFR assessment
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 Decision making using expert
judgement and knowledge in the
case of more, usually conflicting
criteria and finite set of
alternatives or actions
 handling with qualitative and
quantitative data
 making the right decision even
in the case of missing data and
lack of field research.

oAHP Analytical Hierarchy 
Process

oELECTRE ELimination and 
Choice Expressing REality

oPROMETHEE Preference
Ranking Organisation 

METHod for Enrichment
Evaluations

GIS-MCDA
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PROMETHEE method
The Preference Ranking Organization METHod for Enrichment 

Evaluations

PROMETHEE I
Partial ranking

PROMETHEE II
Compleate ranking 

Qualities: clear method with simple conception and
possibilities to check the stability of the results.
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Study area characteristics:
Elevation: 684-1221 m
Avg. Annual Rainfall: 418 mm
Temperature: Hot : 34°, cold: 0°
Forest type: domanial
Dom. Species: Pinus halepensis, Eucalyptus globulus, 
Tetraclinis articulata

Historical fires events

https://www.creapharma.ch/eucalyptus.htm


PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020



10

PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020

Forest Fires Risk (FFR) Assessment:

FFR = f(VF, TF, HF)
Where

VF = g(Vegetation density)
TF = h(Elev, Slope, Aspect)
HF = e(Roads, Setlements, Farms)

VF: Vegetation Factor
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TF: Topographic Factor
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HF: Human Factor
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GIS-based FFR map



14

Remote sensing based Burn severity mapping

Calculate Normalized Burn ratio index for pre and post fire events.
Fires recored in 2016 are selected to map burn severity.
Pre fire Landsat 7 ETM+ image: 2016/07/18
Post fire Landsat 7 ETM+ image:: 2016/11/15

NBR pre_fire NBR post_fire

PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020

𝑵𝑵𝑵𝑵𝑵𝑵 =
𝝆𝝆𝒏𝒏𝒏𝒏𝒏𝒏 − 𝝆𝝆𝒔𝒔𝒔𝒔𝒏𝒏𝒏𝒏
𝝆𝝆𝒏𝒏𝒏𝒏𝒏𝒏 + 𝝆𝝆𝒔𝒔𝒔𝒔𝒏𝒏𝒏𝒏

=
𝑵𝑵𝟒𝟒 − 𝑵𝑵𝟕𝟕

𝑵𝑵𝟒𝟒 + 𝑵𝑵𝟕𝟕
 𝒅𝒅𝑵𝑵𝑵𝑵𝑵𝑵 =  𝑵𝑵𝑵𝑵𝑵𝑵𝒑𝒑𝒏𝒏𝒑𝒑 − 𝑵𝑵𝑵𝑵𝑵𝑵𝒑𝒑𝒑𝒑𝒔𝒔𝒑𝒑  



15

PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020
dNBR reclassification vs Burn severity

Burn severity map

2

3

1



PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020

1 2

3



PROMETHEE days 2020                                                                                             e-Rabat, Morocco, June 2-5, 2020

Fuzzy AHP Weighting3 Major criterian

•Topgraphic sub-critieria

•Anthropogenic sub-criteria
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Forest Fire Vulnerability analysis using PROMETHEE method

Define criterias:

Classify 8 selected sites according to Fire vulnerability from high to low

Criteria Scale Unit Min/Max

Vegetation Numeric % Max

Elevation Numeric meter Min

Slope Numeric % Max

Aspect Qualitative 5-point Max

Dist. to Roads Numeric meter Min

Setlements
Prox.

Numeric meter Min

Dist. To Farms Numeric meter Min

One Scenario for 8 actions (Sites) :
•Burned area: Site1, Site2, Site3, Site5, Site7, Site 8
•Unburned area: Site4, Site6
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Visual PROMETHEE Academic used Software
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Visual PROMETHEE Analysis results
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Conclusion
we note the effective contribution of GIS and remote sensing to
assess FFR

Assessing and spatializing FFR can succefully help forest managers
to get an idea about spatial disribution of the vulnerable zones to
fires and take the bet decision.

The integration of MCDA methods with GIS can considerably
improve the quality and the precision of FFR mapping.

The weighted ranking using PROMETHEE method to select
vulnerable area to forest fire ignition could be very usefull to foret
managers to fight against Forest fires and reduce damages.
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Mr Youcef FEKIR
University of Mutapha Stambouli, Mascara
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email: youcef.fekir@univ-mascara.dz


	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	�PROMETHEE method� The Preference Ranking Organization METHod for Enrichment �Evaluations
	Diapositive numéro 7
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	Diapositive numéro 11
	Diapositive numéro 12
	Diapositive numéro 13
	Diapositive numéro 14
	Diapositive numéro 15
	Diapositive numéro 16
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20
	Diapositive numéro 21
	Diapositive numéro 22

