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O Specifically,

several

. BACKGROUND

Research purpose

OMPUTE FIRE BEHAVIOUR

d Fire simulation was carried out with FTa*rh?\Map 3.0.0 (Finney

 IMPROVING MANAGEMENT DECISIONS IN PORTUGUESE FORESTS THROUGH FIRE
1 BEHAVIOUR MODELING: GUIDELIN‘E‘

PORT A SUSTAINABLE LANDSCAPE

O Understanding wildfire behavior at the landscape-level is critical to address wildfire
Impacts in Portuguese forest management planning.

4 Thus, fire spread was simulated in three forested landscape to assist forest managers in
identifying high-risk areas for actively integrating stand-level fuel treatments with explicit
landscape-level management planning and develop fire prevention priorities.

modeling applications to detect significant fire-landscape
Interactions between stand-level features and fire behavior were fitted to classify
Portuguese forests to fire risk levels and create guidelines to support hazard-reduction
silvicultural practice.

Surface fuel model

Botequim, B'., Fernandes, P.M?2., Borges, J. G. !

! Forest Research Centre, Institute of Agronomy, Technical University of Lisbon, Portugal

1. STUDY AREA

Three Portuguese

d Vale de sousa (V. Sousa): 12 308 ha

ested landscapes

A mixed Forest with multiple non-industrial private forest owners

J Mata Nacional de Leiria (MNL): 10 881 ha

An even-aged maritime pine (P. pinaster Ait.) public forest

d “Globland Area” (Glob): 11882 ha

I1l. MATERIAL & METHODS

Three steps appro:

An industrial property where eucalypt (E. globulus Labill) is predomina
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FIRE ACTIVITY

BIOMETRIC VARIABLES

<7 <0,101 Litter Surface fire

<7 <0,101 Shrub

<6 >0,101 Shrub Active
Crown fire

Active

>

27 <33 Crown fire

27 233 Surface fire
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thresholds for radical change in fire behavior and further support preventive silvicultural.

U 2. A set of numerical patterns derived from biometric variables was estimated to facilitate the identi;ication of
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cover <66% are more likely to moderate fire suppression (88,6%).
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Stands with litter in the underst'bry, crown base height <11m and canopy
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use under changing humidity/outside climate conditions is limited
due to relatively high swelling/shrinking coefficients and limited
natural resistance to fungal decay. Thermal treatment may improve
these features,but also may have negative effects on physical and
mechanical properties.

Extensive studies have been carried out on beech, ash and oak
(Quercus petreae)samples both as small test specimen and real size
boards. A hygrothermal pressure treatment method (WTT) was ap-
plied with 2 temperature levels ( 160°, 180°C) and moisture equilib-
rium, density, dimensional stability, static bending strength (MOR),
Modulus of elasticity (MOE)and dynamic impact bending strength
were tested. and compared with non-treated samples.

Results show statistically significant improvements in moisture
equilibrium and dimensional stability in most cases already at the
160 °C level. whereas technological parameters, especially impact
bending strength is affected already at the 160°C level and is sub-
stantially reduced at 180°C.

Keywords: Thermal treatment, European hardwoods, Oak, Ash, Beech
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Improving Management Decisions
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The purpose of the research was to simulate fire spread in three for-
ested landscapes to assist forest managers in identifying high-risk
areas for actively integrating stand-level fuel treatments with explic-
it landscape-level management planning and develop fire preven-
tion priorities. Specifically, several modeling applications to detect
significant fire-landscape interactions between stand-level features
and fire behavior were fitted through logistic regression and clas-
sification tree analysis to classify Portuguese forests to fire risk levels.

This research considered a data set encompassing 2504 inventories
plots located in the three forested areas. This allowed us to make
comparisons between different topographic and fuel structure pat-
terns on different landscapes: Leiria National Forest, an even-aged
maritime pine (Pinus pinaster Ait.) public forest in the Centre (=10
881 ha), Vale de Sousa a mixed forest with multiple non-industrial
private forest owners in the North (= 12 308 ha) and Globand area
an industrial property where eucalypt (Eucaliptus globulus Labill)
is predominant (= 11882 ha). The estimation of further non-spatial
data was based on an exhaustive research of methodological issues,
such as surface fuel models, fuel moisture (fine fuel moisture con-
tent) and stand characteristics (stand height, crown base height,
crown bulk density) modeling in the Mediterranean.

Fire simulation was carried out with FlamMap 3.0.0 for three typical
meteorological scenarios derived from historical weather records
gathered from May to October over 1998-2008 to represent mod-
erate, average and critical fire weather conditions. For each scenario,
modeled fire behavior characteristics, landscape data and stand var-
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iables (tree density, basal area, quadratic mean diameter, dominant
height) were overlaid in ArcGIS 9.3 and a database that stores land-
scape pixels that are homogeneous according to those attributes
was established for each scenario to identify stand characteristics
and spatial pattern metrics of fire prone areas. The database with
the most critical combination values (4% fuel moisture content, 40
km/h wind speed) was selected as input for modeling analyses.

Logistic regression modeling was applied to develop models suited
to end users ranging from typical forest practitioners to research-
ers, providing: (1) two compatible modeling fire behavior equations
to predict crown fire activity (Pfcrown) depending on the available
variables, i.e. Model |, based on simulator input data (slope, crown
base height, fuel model and canopy cover), and Model Il, using eas-
ily measurable stand characteristics suiting forest managers (domi-
nant height, basal area and fuel model). Consequently, a guideline
matrix to support the definition of appropriate management op-
tions in each forest area was developed according crown fire oc-
currence probability thresholds. Furthermore, a classification tree
approach was employed to assess the type of fire (surface, passive
or active crown fire) and the difficulty of fire suppression according
to biometric patterns to support forest management.

The results demonstrate the potential of the strategies pursued to
understand the influence of both biometric and environmental vari-
ables to support hazard-reduction silvicultural practices, through
the development of management guidelines for fuel and stand
structure modification in these fire-prone forest stands.

Keywords: Fire behaviour modeling; Fire-landscape interactions;
Silvicultural practices; Sustainable forest management

Carbon Sequestration Of Stem
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Carbon dioxide (CO2) is one of the most abundant greenhouse gas-
esand a primary agent of global warming. Dramatic rise of CO2 con-
centration is attributed largely to human activities. The only practi-
cal way of removing large volumes of the major greenhouse gas
from the atmosphere is through the absorption by plant into their
biological system. The contribution of a natural forest regenerated
through enrichment planting to carbon absorption was carried out
in this present study. The amount of carbon in the tree biomass from
this forest was also compared with the carbon value in the adjacent
degraded forest. Tree growth data were collected from eight 25m X
25m plots located in each of the two forest types using the system-
atic line transect. Volume of the trees was estimated with analytical
formula and biomass of every species was computed by multiplying
the volume of the tree with its respective wood density. Tree bio-
mass was converted to carbon stocks using 0.5 carbon fractions as
default values. Our findings indicate that the potential of degraded
rainforests to recover from degradation can therefore be enhanced
through enrichment planting as the number of individual (446),





