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The context (or a bit of history) SADfLOR

Reynolds, K.M., M. Twery, M. J. Lexer, H. Vacik, D. Ray, G. Shao and Jose G. Borges. 2008. Decision 

support systems in natural resource management. In: F. Burstein  and C. Holsapple (Ed.) Handbook on 

Decision Support Systems. Springer, International Handbooks on Information Systems Series, 

Handbook on Decision Support System 2: 499-534.

Borges, J. G., A. Falcão, C. Miragaia, P. Marques and M. Marques. 2003. A decision support system for 

forest resources management in Portugal. In: G. J. Arthaud and T. M. Barrett (Eds.) System Analysis in 

Forest Resources. Springer, Managing Forest Ecosystems Vol. 7: 155-164.
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Decision Support tools

Stakeholders groups

NIP

F
IPF FIF FAr FSP FA I M FAn FRC FF LC NGO

Total

Models/methods:

Q1. Forest productivity zoning x x x x x x x 6

Q2. Regional growth and yield 

models
x x x x x x

6

Q3. Fruit production estimation 

model
x x x x x x x

7

Q4. Cork quality & quantity 

prediction models

x x x x x x 6

Q5. Harvesting/stripping  opt. 

Models
x x x x x x

6

Q6. Impacts of fertilization into 

production
x x x x x x

6

Q7. Forest market models
x x x x x

x
x x x x

9

Q8. Product distrib. Routing, 

storing,…
x x x x

x
x

5

Q9. Optimal equipment allocation 

models
x x x x

x
x

5

Q10. Risk prediction models 
x x x x

4

Decision support tools 

(excerpt with some models and methods) 
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How does participation contribute to the development 

of successful DSS?

- The DSS’s functional requirements emerge from 
business and information architectures in workshops 
with the stakeholders. No a priori assumptions are made 
about decision processes so that the DSS may effectively 
address  their needs.

Data

Models

Technology

People

The proposed approach
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Decision Support System

 

Growth modelling
Decision support

User friendly tools

Forest management plans

Predict Growth under CC
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8The DSS architecture

Process-based models
Wood Quality models
Risk and damage models…

Different mathematical 

techniques are implemented

Garcia-Gonzalo J., Borges J. G., Palma, J.H.N., Zuzibarreta-Gerendiain. 2014. A decision support 

system for management planning of Eucalyptus plantations facing climate change. Annals of 

Forest Science. Volume 71, Issue 2 , pp 187-199. 
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Forest Models

Empirical and Process-based (e.g. Glob3PG)

Study Area

Stand 

charact.

Simulation

Parameters

Management

Approach Oper. costs Consumables Assortments Prescriptions

Inventory

Data Auxiliary

data

Climate/weather information

annual monthly averages monthly

Simulation Module | StandSim

Fontes L, Landsberg J, Tomé J, Tomé M, Pacheco CA, Soares P, Aruajo C (2006) Calibration and testing of a 

generalized process-based model for use in Portuguese Eucalypt plantations. Can J For Res 36:3209–3221.

Tomé M, Faias S P, Tomé J, Cortiçada A, Soares P, Araújo C (2004) Hybridizing a stand level process-based

model with growth and yield models for Eucalyptus globulus plantations in Portugal In: Borralho NMG, Pereira 

JS, Marques C, Coutinho J, Madeira M, Tomé M (eds) Eucalyptus in a changing world Proc Iufro Conf, Aveiro, 

11–15 Oct (RAIZ, Instituto de Investigação da Floresta e do Papel, Portugal), pp 290–297
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10

The DSS architecture

Process-based models
Wood Quality models
Risk and damage models…

Different mathematical 

techniques are implemented
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Management models (LP, 

MIP, GP, Stochastic 

formulations, Heurist.):

•Maximization of SEV

•Maximization of C seq. 

•Minimization run-off

•Multiple objecitves 

•Regulation of harvest flows

•Budget constraints

Inventory data

List of Prescriptions
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change

Climate data
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III. A. DSS – SIMULATION/OPTIMIZATION 
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Vale do Sousa Case study
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Vale do Sousa - Case study

ZIF PAIVA  tem cerca de 7618 ha e  

ENTRE DOURO E SOUSA 7223 ha
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Vale do Sousa ES
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HOMEWORK

Inventory: 

Initial state of the forest

Data analysis Stand characterization

Simulation of MA for all MU

Tradeoff analysis

between ES
Scenario evolution and

ES Demand
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3rd round of workshops with stakeholders

1r passo: 

Selecção dos dados gerados pelo Sistema de Apoio a Decisão (as 

simulações de todas as alternativas de gestão em cada povoamento).



University of Lisbon

School of Agriculture (ISA)

IDM Tool

2o passo: 

Construção do modelo matemático (seleção dos serviços de ecossistema 

cuja oferta queremos maximizar ou minimizar).
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= ?

= ?

= ?

= ?

= ?

• Madeira de pinho

• Rolaria de Eucalipto

• Madeira de 
Castanheiro

• VEI

• Stock Carbono

Reajustment of goals

ES Eucalipt (m3)
Maritime
pine (m3)

Chestnut 
(m3) VEI (m3) Carbon (m3)

1.st estimate 15419908 692455 4990 -no idea -no idea

2nd 
estimate

Grup 1 14606871 99281 450569 1519329 583166

Grup 2 14604511 241227 306322 1519389 582210

Grup 3 14918122 272573 272487 1128867 591749

CONSENSUS (no feasible solution) 14709835 204360.3 343126 1389195 585708.3

CONSENSUS (feasible solution) ~14500000 204360.3 343126 1389195 585708.3
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