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Forest Management trends

C Forest management trends (sustainability ):
C New forest policies
C New forest management methods
C Dominant usage vs. multifunctional
C Certitude vs. learning process
C Scales
C Administration vs. public participation
C Forest management evaluation trough C&l

C Current used MCA methods
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FORETMULTIFONCTIONALITY
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Forest Management

¢ FM to deal with Multifunctionality

C FM Limitation in morocco
C Suffered from the same international constraints
C Social function

Methods Results Conclusions et perspectives



Objectives

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

X €
% Multicriteria approach to choose multifunctional forest
management scenario :
x Citerions identification
x Multicriteria comparaison of forest mangement
alternatives

Methods Results Conclusions et perspectives







\ Dg_uar Zulad q-u_ %\f
__Bauabib \%\ '-} ey
, | ) El:Manzel
.sP 2nze
s "
Bafrnu_c;f “‘th

L TN ,
|~ — ."' f‘& 52 \(’i / ! " Beni Idir
I L8 i rane LL ,'
Ej-.Jlamaa vé‘«;& 3 1 wmm Aﬁy Imouzzer- Kandar

1
_yMazziz y {
L1 \?r. l‘f,\,‘_t | q;} Imouzzer ff %ﬂ‘é
I' - : F;
L\
“ Tiddas '3 ‘/g
SiEﬁ’.{thuu . Y)ﬁ' f
L HEmE\\- o ‘t‘\ 73 i ﬁ "’\—’f
] - T :ﬁ;ﬁ}"} k, % ! ischiiffen _’*&hﬁ" / M
e Oulmt'as b, ) ‘
7 uy N ;)‘
3 g i T r Dar Ait Bou y Bnul mang
J'/"‘- — i . w%:— Khechane ‘\% ~Tabai
e Wy chans y.
—, Q i Leuh 1\5{@&
= ! ra K] 0
Ld’f_ 1 i LN .#:jatx:-
LB’;‘S&‘J& % £ % Enjlt?des-lkhalarn
M{f \‘1'_\ : h jl‘\\ b Achlouj T Enjil=——
2 Tﬂzth"Hs.d‘:‘_fn o f‘:lj 7 ¢
My &
1 — Taouerda
Tieta-Chougrane _ <
o gl 2alind f i
g y "
= - | Dualegh 14
=S LN i ,
Tf’y v?I:n-gr ey
Beni Batao zdiis k R e
4 27
Souk-Tieta . " b = f
des-Beni-Zerantil } a18 Bnu MIE
| J{, Ait- Gn‘har j
N _q'w :’:k:h_jrﬁ#% Ksar Chorfa Mldalt
ﬁ' - Tamalout
Cirque d'- f
Alamsif:l_? f»
e Sy 4 W‘\"!
i ‘ﬁ”ﬁﬁ Tounfite é Beddit "
llad:¥eiche 'Etl e wﬁ‘ uajjou
@200 Goagle P, el 5 Map data ©2008 Eurapa Technologiss

Context Methods Results Conclusions et perspectives




Study area(2)

¢ Area
x 24 000 ha
C Altitude
x 1500-2300m
C Substratum
x varied
C Bioclimatic conditions
x m=-6,3a-2,2; M=21 a 3% ;P= 657 4 978mm
X Subhumide - humide with F to H variantes

C Stands

x Cedar
x Green Oak

C Social

x 4 subtribes (localcommunities)

Context Methods Results
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-Irregular/uneven aged stands structure,
-Predominance of trees with circumference between 40 & 80 cm
-Timber volumes 57 a 286 m3/ha.
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Study area (3)

Socialconstraints
¢ Poverty
C lllegal Logging
C Overgrazing
C Disaggregation of traditional social

organization
x Common vs. private property
x Disaggregation of social relations
x Disequilibria (population settlement in mountain,
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C Current Management plans goals

x Ensuring sustainability of cedar forests (timber
production)

X Socioeconomic development of the area

x Ecotourism promaotion

Methods Results Conclusions et perspectives
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Approach

C Presentation of Alternatives

C C&l identification

C C&l ponderation

C Alternative evaluation through C&l

C Aggregation procedure Choice of the best

Context Methods
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Scenarios Alternatives

C Scenarios park , mtegrateq development continuity
C 3AAT AOET 60 AT | | AT OO

Instructions

A Organizational forms

A O50A0 Al AAEET Cbo
Operational

A Stands classification

A Tactical decision identifications

X

X

A

Choice of recreational facilities

¢ Stands simulation

X

X

Continuity

A
A
DI & Parc
A

A

Interventions envisaged by the current management plan
Simulation of stands development

Choice of sylvicultural itinerary witch is adapted to the kinds of management
O1 EOO OOAOEAOGO
Best itinerary choice to each management unit (parcelle) : simulation & Genetic
algortihms:
- FO : Reduce square deviation between timber volume and target value
iIssued from linear programming (Bettinger et al., 2007)
- M.C : Yields Differential Equations (Khatouri, 1988; Khatouri & Denis,
1992); Weibull pdf
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Scenarios

Alternative d'amenagement associée au scénario développement intégre

Légende

Alternative d'aménagement associée au scénario parc naturel

Légende
AP
et ASP
SPC
[ PRM
B cs
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Scenarios

Aménagements récréatifs envisagés (Sc. DI)
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Scenarios

Composantes sylvopastorales du scénario parc
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SCENARIOS COMPARAISON (1)

C Scenarios
x Package of feasible actions
x Future forest (stands conditions)

x Best compromise (to better deal with managers preoccupation)

¢ Pair wise scenario comparison
x - ATACAOB60O AT 1T AAOT O OOAT Ol ACGAA ET O
x 3AAT AOET 60 DPAOA& O AT AA AOAI OAOEIT I
x Aggregation procedure and best alternative choice (Electre Ill, Evamix)
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SCENARIOS COMPARAISON (2)

C The best scenarios

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

C ELECTRE I

x Calculate concordance index

x Calculate discordance index

x Establishment of outranking relations

x Exploitation of outranking and ranking of scenarios

C EVAMIX

Determination of ordinal and cardinal dominance score
Determination of standardized scores
Identification of final appraisal score

X
X
X
x Alternatives classification
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Managerspreoccupations?

ATimber
E Volume;
F Sustainability : 5x(Xa)R;
F Regularity : Ind. Shannon pr circumference class
A Environmental
F Harvested threatened area
E % of protected area
C&l F Biotope diversity : VBx(SB/ST)
A Ecotourism
F Equipments; promenade trails length
F Diversity of Landscapes

e s L. E Number of important elements near promenade
A"l Al 0O &AI EI' U trails.

< A Politic (PFN)

o A Socio-economic

AWeights Z Employment ;
F Emp sustainability 5x(%a) R;
F |. Restricted area for grazing IMED;
F Soc. Acceptability; incomes sharing.

Context Methods Conclusions et perspectives
8 Approche quantitative (PL) Scénarios




Performances Matrix

Criterion Scéna.trio.s
Développement I. Continuité Parc
Timber volume m3/an 38952 9788 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 76,71
Trails quality 1,037 0,967 0,852
Employment 25968 6525 20495
Employment sustainability 0,14 0,04 0,15
IMED 0,0125 2000,01 0,0199
ACCEPART 4 3 5
PFN 3 2 3
Context Methods Conclusions et perspectives
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MULTICRITERIAAOMPARAISON(ELECTRE-I)

‘ ¢

¢ DI
® Parc
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MULTICRITERIAAOMPARAISON(ELECTRE-R)

Weights effect

P4 P5
1 . 1 .
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MULTICRITERIA COMPARAISON (EVAMIX)

- AOE leffect O
o Weights
Scénarios

PL |P2 |P3 |P4 P5 |P6
Développement intégré 0,25 10,28 10,38 10,252 | 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 0,83 (0,12
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Results Analysis

C Simulation : delaying intensive harvesting
X Production
X Stands structure
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RESULTS ANALYSIS

C The best scenario ?
x Developpement integre /Parc
X Ecosystemiques S. vs. Developpement intégré

C Approach

x Multi-actor context

Context Methods Conclusions et perspectives

8 Scénarios Discussions




IVES

Conclusions & perspect






