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Background

Dynamic LCA Methodology of Wood-Based Products

Current and Future Work

Aim of the Work

“In the present and future climate 
change scenarios, this proposal 
intends to explore the effects of 
wildfires on the carbon cycle of 
forests. As a result, this project 
seeks to evaluate these influences 
on the built environment and to 
provide a novel methodology for a 
dynamic life cycle analysis of 
wood-based products 
manufactured in Southern Europe, 
using Portugal as a case study.”

Output A: update the environmental impact analysis of 
the production of 1 m3 of Roundwood under bark, 
considering present and projected fire emissions.

Raw 
materials

Wildfire carbon emission

First Street foundation 
Wildfire Model (FSF-WFM): 
probabilistic analysis in 
Python (CONSUME package), 
and fire simulation at 
WildFire Analysis.

Carbon uptake of forests

Quantification of the 
potential carbon offset of 
Mediterranean forests (CO2-
eq.): growth carbon fixation + 
carbon storage in living 
biomass.

A stage

RCP 4.5

RCP 8.5

Climate 
change effect

Types of 
forestry

Monoculture

Sustainable

Agroforestry

Deep characterization of the 
Mediterranean logging forests: Types 
of trees, methods applied, production 
rate, and climate change effects. 

Future climate change scenarios: 
probable Mediterranean forest 
evolution (next 25, 50, 75, 100 years); 
and climate change effects.  

Methodology output: 
an environmental and 
cost analysis of wood-
based building and 
structure materials 
produced in Portugal to 
be compare with other 
materials, like steel.

Operational

Life span of wooden buildings

Probabilistic analysis from task 3.2 with 
remote sensing tools.

Risk analysis due to the exposure to fire risk 
and climate change scenarios, based on the 
building’s distance to the forest area (WUI).

B stage

Output B: dynamic table with 
repairing and replacement 
recommendations in years.

C and D 
stage

Recycling

IncinerationLandfilling

Wildfire

End-of-
life

Output C/D: wildfire 
as a possible scenario.

Currently, the A stage of the methodology described before is being developed. The Global 
Warming Potential (GWP) Impact of the Portuguese forests has been assessed using the 
IPCC Guideline for National Greenhouse Gas (GHG) Inventories [10]. Additional 
assumptions, like the age of trees, logging data, and recurrent burned areas, have been 
implemented to achieve a more robust model. The output of this analysis will be published 
shortly.

The next step will be the climate change projections for the carbon balance of 
forests and wildfire emissions, as detailed before. A sample of the work that will 
be developed can be seen in the preliminary analysis shown in Figure 1. This 
analysis intends to compare one of the major forest fires from 2017 (light green 
shape) with the projections (colorful shape) from a present (2022) and future 
(RCP 8.5) climate change scenarios.

Climate change:
It increases the frequency, 
intensity, and duration of heat 
waves, droughts, and wildfires 
[8,9]

Life Cycle 
Assessment

Civil Engineering:
It is needed to lower the carbon 
footprint of construction 
materials [1,2] and the energy 
consumption of buildings [2,3].

Wildfire:
The Mediterranean is prone to 
wildfires, making it the main 
contributor for the high annual 
GHG emissions in Portugal [7]. 

Forest:
It must be maintained to 
avoid a biodiversity collapse 
and to control global 
warming [6].

Wood:
Compared to other 
construction materials, it 
produces less impact, if it is 
from sustainable forestry [4,5].
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Figure 1 - Fire intensity simulations from a present and future climate change scenario. 
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