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sIMfLOR — Regional Simulator for the Portuguese Forest Resources
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Background

SIMPLOT simulator was developed under the EFORWOOD project in
Module 2, WP 2.5

It will be used integrated in an interface sIMfLOR, which allows access to
i other stand and regional simulators "

~ Outline

* Brief description of the simulator

« Overview of the interface
* Practical application:

- Data and Scenarios
- Simulation Results — some examples
- Final Remarks
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SIMPLOT combines forest inventory data with growth models
taking into account the effect of different drivers:

« Wood demand, the main driver of the simulator, which has
implications on the amount of harvest per year,;

E * Occurrence of hazards that takes into account the burnt area per
forest type

» Land use changes (LUC) to and from other uses (representing the
afforested and the deforested area per year)

e Percentage of change between different forest management
alternatives (FMAs) and/or options
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v

Growth

Stand i=1,...,n

Year j=2,....m Year j=2,....m

Scenario Simulation Param.

Volume to New Planted % of Changes
be Harvested INEGERS Bet ween

% of
Deforestation

StandF:Lel,...,n Stal-r|12riv=els:.t..,n N Stanlc;iJn(?namp

Industrially Non-used Set of sustainability indicators:
Used Volume Volume

- Economic
- Social

RES[IES

Simulator Description

Interface Practical Application: Scenario & Results Final Remarks WWW:@foWQQg:ng
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Year =1 Year j=2,...

Stand i=1,...n NFI Scenario

Year j=2,....m

Simulation Param.

finia
L

SimPLOT - Forest Inventory Plot Simulatcr

Iﬁ (" SimPLOT - Forest Inventory Plot Simulator

Regional Simulator | Simulation Parameters

| Regional Simulator | Simulstion Paameters

Species Name Ec -

Region Name Partugal

Input Data mflor-Compilado® SIMPLOTAWNP UT input _IFN 1957 xds

Mumber of Scenarios 1 Scenario Mame Al

Input Scenario C:Users’ SMB Desktop'sIMf LOR Simflor-Compilada®

Mumber of FMA / Options 1 File Mame EAF_1

Input FMA/Cption  C\UsersSMB"\Desktops|MfLO R Simflor-Compilado®

Basze year for the projection

Mumber of years for the projection

Proportion of salvage wood used by the industry after fire
Proportion of non industrial stands that can be harvested
Proportion of uneven-aged stands that can be harvested

Proportion of martality transtion between rotation

Even Aged Faorestry (EAF)

Minimum age for harvesting
Minimum age for industrial use after fire

IIsual age for harvesting

1330
20

0.6
0.1
0.1
0.2

Probability of a stand being harvested at: Years

seas QD

-

Simulator Description

Interface

Practical Application: Scenario & Results

Final Remarks
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(" Stand Simulator for Blue Gum

=)

FMA | Regeneration | Operations | Operations details .Hssurtmaﬂs|

Forest Management Altematives Option Name
Mature Conservation (MC) EAF_1
Close+o-Mature Forestry (CH)

Combined Objective Forestry (COF)

Even-Aged Forestry (EAF)

Dendro-Biomass Production (DB)

Forest Management Alternatives (FMAs)

.Dend ro-Biomass Production (DB)

. Even-Aged Forestry (EAF)
. Combined Objective Forestry (COF)

. Close-to-Nature Forestry (CN)

- Nature Conservation (NC)

Non-wood goods and services

Wood/biomass production

(" Forest Alternative Management for Blue Gum

FM& | Regeneration |Clpemtiuns Operations details

Regeneration type
i@ Planting
1 Coppice

Matural Regeneration

-

Seeding

Caracterization of Flanting

Mumber of trees/ha at planting 12502

Madmum rotation age fyears) 3=

Simulator Description Interface Practical Application: Scenario & Results  Final Remarks
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(" Regional Simulator -
m (: Regicnal Simulator - E] "i

E (" Regional Simulator ﬁ]
E (" Regicnal Simulator &

| FMA I Hegenemtiunl Operations | Operations details | Assortments

[l |

Lml

=-[TOperagies Mecanicas -
-[T]Controlo de vegetagdo espontdnea

|| Tratamentos fitoszantanos

-] Lavoura continua

[ Abertura de regos de sementeira

|| Abertura de covas com broca

|| Destruigdio de cepos de eucalipto —
[ Aplicacdio de adube total com tractor de rodas

[T Aplicacdo de adubo total com tractor de lagartas

-[7] Aplicagdo de adubo em linha com tractor de rodas

|| Aplicagdio de adubo em linha com tractor de lagartas
-[¥]Limpeza de mato com cota matos de facas ou comentes
|| impeza de mato com corta mates de martelos

|| impeza de mato com grade de discos

[T Gradagem de vegetacio espontdnea pouco desenvolvida

m

Cperagdo T2 03 4 | 5 6 [ F (8 09 1010 12131
Adubacio X
Flantacdo de resinosas e folhosas em .. | X
Retancha de resinosas & folhosas em ... X
p Aplicacdo de adubo total com tractor d... x E
Limpeza de mato com corta matos def ... X X X
I *
I 4| 10 | b

Interface Practical Application: Scenario & Final Remarks WWW:eforWOOd'COm
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T JT=TF

kdanual Operations hdined Operations _ Infrastructures Fripto=anity “ E = Defau It Ave rage

| hdaterials Wark " Wages Enaragy Value |n the
Clazz Dezcr kin ked LET unidade "»-;' Portug uese
Retan... | Retancha de folhozas de raiz nua 0.4309.. 048 05387 £Mree 0O L. .
Diversos | Adubagdn 00828 003 00973 €fee | O statistics (published
Diverzos | Colocagdo de protectores individuaiz d... | 026935 | 031 03591, £fdee O eve ry 2 years)
Abertu... | Abertura manual de covaz [30« 30 = ... 036391, 062 0E733.. £fdree | 0— Impart detauh fie
Abertu... | Abertura manual de covaz [40x 40% ... 07695, | 1.06 1.24675  £ftree |1
Diverzoz | Marcagdo e piguetagem 26935 B7.34 10774  £/ha B

[mport zaved file

Control... | Controlo da wegetagao espontanea na... | 44.94 29208 53922 | £¢/ha 2
Control... | Controlo da wegetagao espontanea total | 359,43 | 71896 | 107844 |£/ha ra
Control... | Controlo daz plantaz lenhozas invazor.. | 269.61 | 40442 |53822 | £/ha 41

Save the changes

Control... | Controlo de denzidade excesziva 89.87 58416 107844 £/ha 5

Diversoz | Poda de formagdo 0E 1.05 1.5 £ftree |1, Create inputs ta Simflor
Diversoz | Desramagdo em areores adultas 039 .95 1.5 £tree

Diversos: | Poda zanitaria 225 337 443 £ftree |3

. -

custos par ha | custos por km | custos por jorna | custos por arvore | custos por m3 |

— Calculador de custo por ha

Helps the user to §

horas — Custo Faténcia tatal [cw]:

(hthal  [Eh) estimate costs
] ] C | [EAhal: _ .

| | et ] according to the
Paoténcia [o]: I?I:I ITractu:ur agricola [70 cw] ll unlts requ | red by

the simulator

Simulator Description Interface Practical Application: Scenario & Results  Final Remarks WWW:@fQFWQQg:EQFT‘.
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Data used : 1997 NFI plots (786 eucalyptus plots)

Scenarios:
9000
~ 8550
£ 8100
2 7650
2 7200 <“‘,.=“‘A
2 6750
£ 6300 Ol
9 5850 I’—
T 5400 /
O 4950
= 4500 /’,
4050
3600 —— : ,
N 0O A < - O M O O N IO ©
O O O O O d +d 4 4 N N
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Year
Consumption
—e— WD2_WFO —a— WD2_WF1
————— WD2_WF2 WD2_WF3

Wood demand

Until 2006 wood consumption by

species can be found in the

Portuguese statistics and from
2006 onwards was considered to
increase 1.2% /year

Simulator Description

Interface Practical Application: Scenario & Results  Final Remarks

FMA

Even-aged stands were simulated
assuming even-aged forestry (EAF-FMA)
Uneven-aged stands after harvesting are
replanted/coppiced as even-aged stands

LUC

Afforestation - amount of new planted :
areas was considered constant throughout |
the simulation period (based on the

average of new plantations from 1995 to

-

N

the existing total forest area in each year
(based on the average value of

:
2000) -
Deforestation — is given as a proportion of
deforestation occurring from 1986 to 2000)
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Scenarios:
Fire
4 alternative fire scenarios were compared:

- 3 of the fire scenarios are based on the real wildfire occurrences until 2006 and
from 2006 onwards distinguished by the intensity and number of severe wildfires

1000 ha S_WF1 1000 ha S WF2 1000 ha S WF3 .
360.00 360.00 ~ 360.00 ‘
270.00 270.00 270.00 [y
P
180.00 180.00 180.00 7
90.00 I 90.00 I = .- = 90.00 I =
1AN ]
0.00 -I.III I I HBEBM“ﬁ i ﬂ!lﬂ’ﬂg!lﬁlm 0.00 -I.III I I, !IEHU, EUHEB, | IS ! 0.00 -IlIII I I_i!!! (AN AN E-N0
O DD O DO DD O N D O A A A O ) A D DD OO DO ON O D DO
N L LS I D O LLPLL DY K I L T o S A | e G NI A Py R, I
°: Cﬁ Q 0 ,\9 ,]9 ,\9 ,\9 ,‘9 ,19 ,\9 ’LQ 'LQ 0 f@ IR ,\’Q ,LQ ,‘9 ﬁ,{) ,\9 ,19 ,\’Q ,»Q ,‘9 ,L() ,9 ,19 ,"Q ,\9 ,@ ,\9 ,\9 ,19 ,\9 '19 ,\9 ,19 ,\9 ,‘9 ,‘9 ﬁ9 .‘9 ,9
Year Year Year

- the fourth is a completely hypothetical scenario ignoring the existence of 2003
and 2005 severe wildfires (274 000 ha)

1000 ha S_WFO
From 2006 onwards, the burnt areas were
simulated based on the analysis of historical f :
. o .llIl"l 1l.. Lm nlln ,El,mﬁﬂ,!,,,
data on forest burnt areas since 1968 Db o 8 8 g s B
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Output — List of indicators

 Gross value added
 Production costs

ECONOMIC

 Total production*
* Resource use

« Employment

* Wages and salaries
 Recreational value of forests

SOCIAL

» Occupational safety and health
 Education and training

* Energy generation and Use
« GHG balance
 Water use

ENVIRONMENTAL

* Biodiversity
* Risks/Forest damage**
* Forest resources

Interface

Simulator Description

* Used as DRIVER provided by EFI-GTM
**Used as DRIVER provided by risk models developed by WP2.4

o Voo
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Results — Some indicator examples

ENVIRONMENTAL - GHG balance
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22000
21500
21000
20500
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Simulator Description

Interface Practical Application: Scenario & Results

Final Remarks
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Results — Some indicator examples

ECONOMIC — Production costs

84000

79000

74000

69000
64000

59000

Production Costs (103 €)

54000

49000

44000

1995

2001
2004 +
2007 A
2010 -~
2013

Year
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2016 -
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2028 -

Total Forest Area (10%)
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2016 ~
2019
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Simulator Description

Interface Practical Application: Scenario & Results

Final Remarks
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Final Remarks

SIMPLOT is an evolutive tool, therefore some improvements are planned:

» Add the pests module as soon as the submodules (probability of risk and
damage) will be available (WP2.4)

* Implement the FMAs for dendo biomass production and combined
objective forestry

* Implement the transition between FMAs

There is ongoing research to spacialize SIMPLOT - SIMspace

> - o, VTSR SR~
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Scenarios and all underlying assumptions are described in:

Barreiro, S., Tome” , M., SIMPLOT: Simulating the impacts of fire severity on
sustainability of eucalyptus forests in Portugal. Ecol. Indicat. (2009),

D0i:10.1016/j.ecolind.2009.06.015

-
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