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On 14 July 2021, the EC presented its new Fit for 55 climate package, part of the European Green Deal

The overall objective is reducing EU net greenhouse gas emissions by at least 55% by 2030, compared
to 1990 levels, and become carbon neutral by 2050.

A new Forest Strategy and a revised regulation of the LULUCF sector, as well as the EU Biodiversity
Strategy, are both complementary pillars of these ambitious objectives
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The forests’ role within the Land Use, Land Use Change and Forest (LULUCF) sector

e Assessing the role of the forest-based bioeconomy in mitigating climate change requires
a “system-perspective”, considering all possible options: increasing carbon stocks (‘net
sink’) in forest land and in Harvested Wood Products (HWPs), and using wood to
substitute other materials or fossil fuels
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Synthesis

A framework for modeling adaptive forest management and decision making
under climate change
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Red expectation under “no-change decision making”
where past treatments are repeated as long as they appear
to work.

Black expectation refers to “reactive decision making”
where decisions are changed based on the observed
change in the past.

Green refers to “trend-adaptive decision making” where
adaptation to the predicted trend.

Blue-grey shadows denote “forward-looking adaptive
decision making” including a range of possible futures
management options and where the expectations get

E(climate)

Reactive (black)

rFroactive, rorward-iooking (blue)

A

Nonadapti;le (red)

* A

v

broader and more uncertain!

Past

Now

Future (* = decision points)

> Time

European
Commission



Challenges ...

Short-term forest management

* The short-term evolution of forest C sink is
directly determined from forest
management activities and, when occurring,
natural disturbances

e Assessing the impact of forest management
practices on the future forest C sink is also
challenging because of the uncertainties
linked to policy and economic drivers, which
directly affect the future harvest rate.

Long-term forest management

We aim to investigate the long-term evolution of
the forest C sink, linked to the complex
interactions between climatic variables (e.g.,
temperature, precipitation, CO2 concentration, ...)
and forest ecosystemes.

Due to the uncertainty on the future evolution of
climate change and the relative impact of these
variables on forest growth, we need to assess
these aspects combing different climatic
scenarios.

For these reasons, various studies - even if not accounting for the additional effects of
climate change, and therefore considering only the short-term evolution of the forest C
sink — may provide different, and sometimes opposite, results!
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For example ...

estimated that the EU28 forest C sink could
potentially increase by about 172 Mt CO, yr!
by 2050.

... based on different methodological
assumptions and harvest scenarios,
estimated a reduction of the EU 28 forest C
sink between -50 and -180 Mt CO, yrtin
2030, compared to 2015.
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scenario analysis.

even assuming the same harvest level
similar models may produce different
results, because of different assumptions on
management strategies applied at local
level, which may, in turn, affect the long-
term evolution of the age class distribution.

These differences can be further amplified when empirical models are applied within long-term

... also determining a common, possibly
"neutral”, management scenario, i.e., a
businnes-as-usual scenario, representing a
benchmark for developing further management
strategies, is quite challenging
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... a compromise solution ..

Forest C sink is mostly affected from actual and
past management practices, which determine
forest composition and age structure and it is
influenced, at local level, from economic drivers
and stochastic disturbance events.

For modelling the medium- to short-term
evolution of these variables, empirical, forest
stands growth models are generally best suited.

These models, however, simulating the forest
growth based on past observations, cannot easily
determine the possible distortions due to climate
changes, which can modify the current
vegetation’s growth rate (Cuddington et al.,
2013).

The long-term evolution of the forest C sink is affected
from climate change conditions and long-term
management strategies, which may affect forest
composition, age structure, management system, etc.

For modelling the long-term evolution of these
variables and large-scale management strategies,
process-based climate models are best suited

These models, however, mostly grounded on
ecological theories generally miss detailed information
on management practices and forest conditions, as
determined from direct field measurements (Pretzsch
et al. 2008).

* A compromise solution, is building a meta-modelling framework, merging the strategic information

provided from process-based models, with the tactic accuracy provided from empirical models.

* This approach requires to balance different, and partially opposite, methodological assumptions.
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A possible meta-modelling

framework: MODELLING NATURAL
DISURBANCES?

INVENTORY-BASED MODELS : ff PROCESS-BASED MODELS
(IBMs) ! (PBMs)2

VS-Ag DD Japun pasual| st Joyiny umousun Aq G100d SIUL

FOREST LANDSCAPE MODELS FOREST ECONOMIC MODELS
(FLMs)3 ¢ : (FEMs) 4

MULTI-FUNCTIONAL FOREST
MANAGEMENT TOOLS®

1IBMs: simulate the short-term evolution of forest C sink, under different forest management activities, based on past observations ...

2 PBMs: focus on climatic variables (e.g. temperature) and/or biogeochemical processes (e.g. nitrogen cycle). This enables simulate forest
responses to variations in environmental conditions and future climate change ...

3 FLMs: simulate forest stand dynamics in relation to forest landscape processes, in a spatially explicit (i.e., mapped) framework. FLMs
typically simplify site-scale processes ...

4 FEMs: derive projections for the consumption, production and trade of wood-based products under different scenarios.
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Strategic forest monitoring, reporting and data collection

Today the information concerning the status of forests in the EU. their social and economic
value. as well as the pressures they face and ecosystem services they provide. 1s patchy. Since
2007. when the Forest Focus Regulation expired’’. no comprehensive reporting requirements
exist. In addition, there are challenges related to the use of remote sensing data together with
ground-based data (i.e. lack of interoperability. common definitions, ambiguity in data
mterpretation. lack of long and comparable very high resolution time-series. limitations of the
current standard forest products from Copernicus). Also. there 1s insufficient planning for the
forests, which would address in a coordinated manner and provide a comprehensive picture of

the multifunctionality of forests m the EU. especially regarding climate mitigation and
adantation  ecological condition of forests forest damace nrevention and contral and forest

Regarding the momnitoring. the focus should be on regular and more frequent cost-efficient
reporting and update of data on priority EU policy-relevant topics. such as effects of climate
change. biodiversity, health. damages. invasive alien species, forest management. and the
biomass use for different socio-economic purposes. Monitoring has to be done with high spatial
and temporal granularity. Timeliness 1s particularly important also due to the rapid unfolding of
forest natural disturbances. The framework will benefit from the EU Space Programme
components and should leverage Galileo and Copernicus services to improve these pl‘OCESSES.ﬂ
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Strategic forest monitoring, reporting and data collection

Harvest levels and removals of woody biomass at EU and country level are highly uncertain (see Camia et al., 2018)

Spatial predictions of forest variables are required for supporting modern national and sub-national forest planning strategies,
especially in the framework of a climate change scenario.

NFI could evolve in a permanent monitoring system, where a sample of the total number of field plots is visited in the field
every year in order to complete the revisit of all the plots in 5-10 years

Combining traditional NFI plot data, with remote sensing technology and auxiliary variables is essential.
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Maintaining or enhancing the current forest mitigation potential, is challenging and urgently requires alternative
management strategies and new modelling tools, merging traditional scientific objectives — generally linked to a
climate change perspective — with practical applications to forest management and planning activities
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