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Motivation for the present work

Interest In net primary productivity (NPP) modelling
and carbon budget estimation increased following the

signing of the Kyoto protocol

In Portugal NPP modelling is particularly important
for the production forest (eucalyptus and pine)
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! Motivation for the present work

a

Interest in net primary productivity (NPP) modelling
and carbon budget estimation increased following the
signing of the Kyoto protocol

In Portugal NPP modelling is particularly important
for the production forest (eucalyptus and pine)

The use of processbased models that simulate forest
ecosystem dynamics for this purpose gained
therefore relevance
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Process based model i 3PG

3PGwas thought to be a good starting point:
* It is quite simple, not too demanding for input data
* It is quite well documented (code available)

* It hasbeen usedwith 0 s u ¢ cfer$sgtwbulus

* It simplifies a lot of processesbut ...

* we plan to use it just as a starting point of a step by step
Improvement :
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Control variable

Climate:

Tmean, Q, VPD, P, dFrost
Soil:

Fertility rating, MaxASW

Stand density (N)

Volume under bark
Basal area

Information for
forest managers

N
structure

Biomass components:
Wwoody, Wfoliage, Wroot
Stand density

Assimilation
of carbohydrates

Allocation

Physiology module

State variables
att;,




Objectives of the research j

The present research is part of an on-going project
that hasthe following objectives

* Calibrate the 3PG model for Eucalyptus globulus and Pinus
pinaster in Portugal

* Validate the 3PGmodel at different spatial scales

* Improvethe 0 i nf or moarma rarg éor thedtwo species,
using empirical data available in the country (hybridization)

* Implement the model in an existing regional forest simulator
(sIMfLOR
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(imply some type of optimization)







Calibration of the 3PG for Eucalyptus globulus in Portugal

Soil texture Sandy
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Calibration of the 3PG for
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Eucalyptus globulus in Portugal
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Calibration of the 3PG for Eucalyptus globulus in Portugal

Soil texture Sandy
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Calibration of the 3PG for Eucalyptus globulus in Portugal
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Validation of 3PG at plot level
E. globulus




I Validation of 3PG at plot level - E. globulus;n

Validation was carried out by comparing observed
versus simulated values of stand variables

* Woody biomass

*  Stem wood biomass
* Leaf biomass

* Basalarea

*  Stand volume

Site characterization (FR, MaxASW was obtained

pr with the help of a expert on soils by opening a soll
profile close to each plot




Validation of 3PG at plot level 0 Eucalyptus globulus

Example for one permanent plot

Site index 21.5 m at 10 years
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Validation of 3PG at plot level 0 Eucalyptus globulus

Example for one permanent plot

Site index 21.5 m at 10 years
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Validation of 3PG at plot level dEucalyptus globulus
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Validation of 3PG at stand level
P. pinaster




' Validation of 3PG at stand level - P. pinaster)a

Validation was carried out in Mata Nacional de Leiria,
a state owned forest (total area: 11,000 ha) with
different types of land uses

* Protection forest along the coast
* Mixed forests along water courses

* 8,700 ha of pure maritime pine stands managed for high
quality timber

* other minor uses

For management purposes, the forest is divided into
343 management units with an approximate area of
30 ha each, which creates heterogeneity in the forest
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The NFL forest inventory

For management purposes, a continuous forest
Inventory covers the forest since 1970

Inventory covers 1/ 5 of the forest every year

Sampling intensity :

* 2 plots (500-2000 m?) per ha till 1980

* 1 plot (500-2000 m?) per ha 1980-2000

* 1 plot (500-2000 m?) per 2 ha since 2000

dbh Iis measured in every tree, tree height Iis
measured in a sub-sample of trees (1 out of each 5
trees per dbh class)
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' Validation of 3PG at stand level - P. pinaster;n

Data from the NFL forest inventory were analyzed
and a series of 72 stands (area of ~ 30 ha) were
selected

Selection criteria .

* The length of the growth series

* Coverthe range of site index, stand density

* Considerdifferent agesto start the simulation

* Include thinnings during the simulation period

Site characterization (FR, MaxASW was made with
the help of site index and local visits




' Validation of 3PG at stand level - P. pinaster;a

Observed values were obtaining by averaging the
several plots measured in each stand

Validation was carried out by comparing observed
versus simulated values of stand variables

* Woody biomass
*  Stem wood biomass
* Leaf biomass

* Basalarea

y *  Stand volume




' Validation of 3PG at stand level - P. pinaster

Example for one stand
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' Validation of 3PG at stand level - P. pinaster

Example for one stand

35 350
30 P o 300
i AA/ - £
"'.: 25 \ﬁ/ -; w E 250
- >
E 20 - 200
%) 4 g
S 15 v, S 150
&
© n
o
11}

10 100 ’/
5 50

0 10 20 30 40 50 0 10 20 30 40 50

Age (years) Age (years)

—— 3-PG = observed —— 3-PG = observed




' Validation of 3PG at stand level - P. pinaster

Summaryfor the 72 stands
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| mproving oinformat.

Volume under bark prediction

Woody biomass is converted into wood biomass through the
ratio between branches+bark and the woody biomass (Ry)
and then multiplied by wood density (r)

* Wwoody=Wwood+Wbark+Wbranches

Both R,,, and r are modeled as a function of age

Vub = Wwoody X RWwxX r
\ }

g |
Wwood




| mproving oI nfor mat

Basalarea prediction (1/ 2)

* Woody biomass of the mean tree is first predicted through
division by stand density (N)

_ Wwoody
woody N

W

* dg is then predicted through the inversion of the allometric
equation for tree woody biomass prediction

W

, Qa
woody =K dg% Y dg= a2 leody 8
g —

E:




I\. | mproving oI nformat.

Basalarea prediction (2/ 2)

* Finally G is predicted by multiplying the basal area of the
mean tree by stand density

P 2
G=N = d
4 9




| mproving oinformat.

Obijective of the ohibridization 0 procedure

* To Improve basal area (G) and underbark volume (Vu)
prediction by developing allometric equations based on
existing empirical data

* To develop an equation for dominant height (hdom)
prediction
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| mproving oinformat.
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| mproving oinformat.

Allometric

relationship for

hdom _

hdom =kh wan E

Kh=b0+bl —_ 2
1000 =
N e

H e =

ah=g0+dl 000 §

0 100 200 300 400 500 600

Aboveground biomass (t ha™)

¢ <1000 ¢ 1000<=N<2000 ¢ N>=2000







Application of 3PG at regional level

The application of 3PG at regional level implies its
Implementation into an existing regional forest
simulator (sIMfLOR

sIMfLORhas been designed to project National forest
Inventory data taking into account different scenarios
that take into account:

* Forest fire
* Wood demand

*  Afforestation

*  Defforestation

R




Application of 3PG at regional level ;ﬂ

Portuguese NFlis based on several compatible grids:

* 500 m x 500 m for photointerpretation (355737 photo plots)
* 2km x 2 km for forests (6897 plots measured)

* 4km x 4 km for shrubland (2121 plots measured)

Plots measured in forest:
* Maritime pine 62170

* Eucalyptus 01614

* Corkoak 01285

* Holm oak - 977
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