
Multicriteria approach to choose multifunctional 
forest management  scenarios 

| Agora Workshop, Sept 2010 |

-Saïd LAHSSINI-



Summary

ÇContext & works aims
ÇStudy area 
ÇApproach
ÇResults
ÇConclusions et perspectives



Context



Ç Forest management trends (sustainability ):
Ç New forest policies
Ç New forest management methods 

ÇDominant usage vs. multifunctional
ÇCertitude vs. learning process
ÇScales
ÇAdministration vs. public participation

Ç Forest management evaluation trough C&I

ÇCurrent used MCA methods

Forest Management trends
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SocialEnvironmental

FORET MULTIFONCTIONALITY

Economic

MethodsContext Results Conclusions et perspectives



Ç FM to deal with Multifunctionality
Ç FM Limitation in morocco
Ç Suffered from the same international constraints
Ç Social function

Forest Management

MethodsContext Results Conclusions et perspectives



Ç Integration of decision support methods into 
multifunctional forests management in Morocco

× é

× Multicriteria approach to choose multifunctional forest 
management scenario :
×Citerions identification
×Multicriteria comparaison of forest mangement 
alternatives

Objectives

MethodsContext Results Conclusions et perspectives



Study area & methods



Study area

MethodsContext Results Conclusions et perspectives



ÇArea 
×24 000 ha

ÇAltitude 
×1500-2300m

ÇSubstratum 
×varied

ÇBioclimatic conditions 
× m=-6,3 à -2,2 ; M=21 à 39°C ;P= 657 à 978mm 
× Subhumide - humide with F to H variantes

ÇStands
×Cedar 
×Green Oak

ÇSocial 
×4 sub-tribes (local communities)

Study area(2)
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-Irregular/uneven aged stands structure,

-Predominance of trees with circumference between 40 & 80 cm; 

-Timber volumes 57 à 286 m³/ha. 



ÇPoverty
ÇIllegal Logging
ÇOvergrazing
ÇDisaggregation of traditional social 

organization
×Common vs. private property 
×Disaggregation of social relations 
×Disequilibria (population settlement in mountain, 
ÃÁÐÉÔÁÌÉÓÔ Ǫ ÉÎÄÉÖÉÄÕÁÌÉÓÔ ÌÏÇÉÃȟ  ȣÅÔÃȢɊ

Social constraints
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Study area (3)
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ÇCurrent Management plans goals

× Ensuring sustainability of cedar forests (timber 
production) 
×Socioeconomic development of the area 
×Ecotourism promotion  
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Démarche  Niv eau  

 

 

 

 

Avec : Méthode 

Diagnostic 
- Socio-économiques 

- Vocations 

Scénarios 

Objectifs 

Niveaux max des 
objectifs 

quantifiables 

Alternatives 

Simulation 

(Programmation dans le temps et lôespace) 
C&I 

Evaluation 

Comparaison multicritère 

Analyse des résultats 

Analyse de 

sensibilité 

PL 

PR 

GAS 

MMCAD 

S 

T 

PL : programmation linéaire, PR : prospective,  GAS : algorithmes 
génétiques et simulation,  MMCAD : méthode multicritère dôaide à la 

décision, S et T : niveaux, respectivement, stratégiques et tactiques 



ÇPresentation of Alternatives 
ÇC&I identification
ÇC&I ponderation
ÇAlternative evaluation through C&I
ÇAggregation procedure Choice of  the best 

Approach
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Ç Scenarios : park , integrated development, continuity
Ç 3ÃÅÎÁÒÉÏȭÓ ÃÏÍÐÏÎÅÎÔÓ

× Instructions

Á Organizational forms

ÁȰ5ÓÅÓ ÃÏÁÃÈÉÎÇȱ
× Operational

Á Stands classification 

Á Tactical decision identifications

Á Choice of recreational facilities 

Ç Stands simulation
× Continuity

Á Interventions envisaged by the current management plan

Á Simulation of stands development 
× DI & Parc

Á Choice of sylvicultural itinerary witch is adapted to the kinds of management 
ÕÎÉÔÓ ȰÓÅÒÉÅÓȱ

Á Best itinerary choice to each management unit (parcelle) : simulation & Genetic 
algortihms:

- FO : Reduce square deviation between timber volume and target value 
issued from linear programming (Bettinger et al., 2007)

- M.C : Yields Differential Equations (Khatouri, 1988; Khatouri & Denis, 
1992); Weibull pdf 

Scenarios Alternatives
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Ç Scenarios
× Package of feasible actions
× Future forest (stands conditions)
× Best compromise (to better deal with managers preoccupation)

Ç Pair wise scenario comparison
×-ÁÎÁÇÅÒȭÓ ÃÏÎÃÅÒÎÓ ÔÒÁÎÓÌÁÔÅÄ ÉÎÔÏ #Ǫ)
×3ÃÅÎÁÒÉÏȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÅÖÁÌÕÁÔÉÏÎ
× Aggregation procedure and best alternative choice (Electre III, Evamix)

SCENARIOS COMPARAISON (1)
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SCENARIOS COMPARAISON (2)

ÇThe best scenarios
× As good as the others for a majority of criteria
×Without being much worse as the other scenarios for the other criteria

ÇELECTRE III
× Calculate concordance index
× Calculate discordance index
× Establishment of outranking relations
× Exploitation of outranking and ranking of scenarios

ÇEVAMIX
× Determination of ordinal and cardinal dominance score 
× Determination of standardized scores 
× Identification of final appraisal score
× Alternatives classification
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Results



C&I

ÁTimber
Ɇ Volume;

Ɇ Sustainability  : 5x(1-a)R2;

Ɇ Regularity : Ind. Shannon pr circumference class

ÁEnvironmental
Ɇ Harvested threatened area 

Ɇ % of protected area

Ɇ Biotope diversity : VBx(SB/ST)

ÁEcotourism
Ɇ Equipments; promenade trails length

Ɇ Diversity of Landscapes 

Ɇ Number of important elements near promenade 
trails.

ÁPolitic (PFN)

ÁSocio-economic 
Ɇ Employment ;
Ɇ Emp sustainability 5x(1-a) R2;
Ɇ I. Restricted area for grazing IMED;
Ɇ Soc. Acceptability; incomes sharing.

Managers preoccupations?

Á'ÏÁÌȭÓ &ÁÍÉÌÙ

ÁC&I

ÁWeights
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Approche quantitative (PL) Scénarios Comparaison des scénariosȣ



Criterion
Scénarios

Développement I. Continuité Parc

Timber volume m3/an 38952 9 788 30742

T. Production sustainability 1,97 2,51 1,74

Harvested Treatned area 90,65 90,59 57,6

Biotope diversity 2,39 2,23 2,29

Protected area 8,92 5,79 21,89

R. Equipements 80,59 109,78 76,77

Trails quality 1,037 0,967 0,852

Employment 25968 6 525 20495

Employment sustainability 0,14 0,04 0,15

IMED 0,0125 2000,01 0,0199

ACCEPART 4 3 5

PFN 3 2 3

Performances Matrix
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MULTICRITERIACOMPARAISON(ELECTRE III-1)
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MULTICRITERIACOMPARAISON(ELECTRE III-2)
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Approche quantitative (PL) Scénarios Comparaison des scénariosȣ

Weights effect



Scénarios
Weights

P1 P2 P3 P4 P5 P6

Développement intégré 0,25 0,28 0,38 0,252 0,08 0,32

Continuité -0,50 -0,47 -0,37 -0,50 -0,42 -0,44

Parc 0,24 0,19 -0,01 0,267 0,33 0,12

MULTICRITERIA COMPARAISON (EVAMIX)
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Approche quantitative (PL) Scénarios Comparaison des scénariosȣ

-ÅÔÈÏÄȭÓeffect



ÇSimulation : delaying intensive harvesting
×Production
×Stands structure

Results Analysis
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Scénarios Comparaison Discussionsȣ
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ÇThe best scenario ? 
×Développement intégré  /Parc
×Ecosystemiques S. vs. Développement intégré 

ÇApproach
×Multi -actor context

RESULTS ANALYSIS
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Scénarios Comparaison Discussionsȣ



Conclusions & perspectives




