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Portuguese Forest in numbers… 
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The forest, multiple use and ecosystem services







Case study 
About 14 388 ha with 1976 management units and
330 landowners,

Dominated by eucalypt pure stands (66%) and
mixed stands of eucalypt and Maritime pine (33%)
The remaining area is occupied by hardwoods.

◦ Ecosystem services:

◦ Eucalypt pulpwood,

◦ Maritime pine saw logs;

◦ Chestnut saw logs ;

◦ Carbon storage and

◦ Volume of ending inventory.

◦ Fire Resistance



Forest inventory: Original state
of the forest

Data processing

Ecosystem services tradeoffs
analysis

FMA simulation for all stands 
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SADfLOR - a web-based Forest and
Natural Resources DSS



The LP model

Understory fuel reduction 
(0,1,5,10,15 Years)



The LP model (cont.)

Fire Resistance 
indicator



Pareto frontier 
module 





The need to decompose the problem…
o

oThis technique is applied in forest optimization problem, which large number of decision variables.

o Thus, approximating the EPH is a very complicated problem in this case.

o To solve this problem, its block separable structure is used.



Case study 
Paiva Paredes Penafiel ZIF_VS

Forested area (ha) 7626.27 2138.74 5085.38 14832

Number of management units 1293 235 654 2182

MU average area (ha) 5.9 9.1 7.8 6.8

MU max area (ha) 100.2 99.5 97.47 100.2

MU min area (ha) 0.5 0.5 0.5 0.5



Paiva

ZIF_VS

Paiva PenafielParedes
Wood - YY
Carbon - XX
VolEI - Color

Carbon_YY
Fire Resistence -XX
Madeira- Color



Decomposition results

Area ZIF_VS Paiva Paredes Penafiel

ES 1st 2nd 1st 2nd 1st 2nd 1st 2nd

Wood 

(m3 x 106)

Range 13.88 – 16.38 7.25-8.39 1.71-2.07 4.93 – 5.91

Point 15.52 15.45 7.93 7.98 2.01 1.98 5.59 5.55

Carbon Stock 

(Mg x 103)

Range 481.54 - 613.07
256.41 – 328.78 54.02 – 69.82 171.57– 214.48

Point 588 550 313.2 303 68.5 67 206.0 204

VolEI 

(m3 x 106)

Range 0.23 – 2.31 0.12 – 1.17 0.012– 0.28 0.09 – 0.86

Point 1.6 1.58 0.86 0.79 0.15 0.18 0.59 0.65



Results visualization module
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Thank you!!!
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