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21 Dendrochemistry – a tool to asses changes in ecosystem nutrition and forest growth.

Main Organizer

Jörg Niederberger
University of Freiburg, Freiburg/Germany
joerg.niederberger@waldbau.uni-freiburg.de

Co-Organizer(s)

Paul Sheppard,University of Arizona, Laboratory of tree ring research

Session description

Changes in element availability and element uptake of trees in forest ecosystem could be
caused on the long run by slow degree processes (overexploitation, acidification, pollution, climate change) or immediate by directly impact (disaster events, fertilization). Such
changes could be manifested in tree ring element content and tree ring width. Trees
which are long-lasting species could be a subject to monitor such events sored in the element composition of tree rings, both in the long-term as well as short-term.
Progress in technology like the coupled laser ablation ICP-MS or XRF-scanner devices
enabled us today to measure element content of wood tissue in high spatial resolution
more and more precisely.
Foliage analyses are commonly used to provide insights into the nutritional status of
trees. However, time series that can be developed for foliar element concentrations from
large-scale inventories do not span a period of more than 20 to 30 years. Dendrochemistry is receiving increased attention as a method that provides long-term data on changes in the nutritional status of trees. It is based on the assumption that the concentration
of elements in each tree ring corresponds to the availability of elements during the year
when the tree ring was formed Several studies have already shown good correlations
between the radial distribution pattern of elements in tree rings and temporal records of
environmental changes.
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51 Forest management strategies to enhance the mitigation potential of European forests

Main Organizer

Frits Mohren
Wageningen University, Wageningen/The Netherlands
frits.mohren@wur.nl

Co-Organizer(s)
Session description
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Forests store a large amount of carbon, thus playing a key role in mitigating climate change. Conversely forest degradation, disturbances and harvest may lead to carbon emissions. Therefore, forest management influences the amount of carbon stored in biomass,
soils, and forest products. Forest management aims to achieve multiple objectives, and
carbon storage and the contribution to mitigation of climate change as part of this, is increasing in importance, in Europe and elsewhere.
The aim of this session is, amongst others, to report on the outcome of the recently completed European FP7 Project: “FORest management strategies to enhance the MITigation
potential of European forests” (FORMIT), in which realistic adaptive management strategies for different regions in Europe have been identified, with the aim to increase mitigation of carbon emissions, while accounting for trade-offs with other forest functions. This
includes options for biofuel use, links between biodiversity conservation and management strategies, and economics of timber production
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53 The role of forestry science in promoting resilient and carbon dense forests

Main Organizer

Jens Lund
University of Copenhagen, Frederiksberg C/Denmark
jens@ifro.ku.dk

Co-Organizer(s)

Christian Pilegaard Hansen, Department of Food and Resource Economics, University of
Copenhagen

Session description

Great efforts are expanded to secure more resilient and carbon dense forests and to monitor developments towards such forests at local, national and global levels. Yet, as a science-based practice, forestry remains embryonic. In most contexts, we know little about
how forest ecological communities may respond to different forest management options,
not least over the longer term. Further, forest management in practice is often driven by
other considerations than the guiding principles invoked from scientific forest management. Forest management practice has preceded, not followed, forest inventories, planning and management prescriptions, often in response to market fluctuations, political
demands, financial stress, outbreaks of diseases, and climate shocks. These challenges to
the practice of scientific forestry are unlikely to go away in the near future, irrespective of
technological advances and an ever-increasing understanding of forest ecology. In this
panel we seek to present studies on the history of forest management efforts and the
challenges they have encountered and to pose the question of whether current efforts
aimed at securing more resilient and carbon dense forests proceed in awareness of these
historical lessons.
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68 Forest Adaptation and Restoration under Global Change

Main Organizer

Andreas Bolte
Johann Heinrich von Thünen Institute, Eberswalde/Germany
andreas.bolte@thuenen.de

Co-Organizer(s)

Mercy Afua Adutwumwaa Derkyi (Ghana), John Stanturf (U.S.A.), Palle Madsen,
(Denmark)

Session description

Forests provide a wealth of direct and indirect benefits by way of a range of important
ecosystem services. These societal demands on forest goods and services are on a sharp
upswing on account of rising populations, improved incomes and changing preferences.
Increased demands for meat and dairy products are leading to forest degradation and
deforestation in several parts of the world. Global demand for bioenergy to limit fossil
fuel use requires increased production of wood and biomass. At the same time forest ecosystems are facing foundational disruptions on e.g. increased temperatures and altering
precipitation patterns. Extreme weather events are leading to more frequent and intense
droughts and fires, challenging the stability and resilience of forests in ways similar to insects and plant diseases.
In the face of those changing climatic and societal conditions, we need more information
on the adaptive capacities of trees and forest ecosystems as well as the options and limitations of Adaptive Forest Management (AFM) and Forest Landscape Restoration (FLR).
The proposed session presents outcomes within the context of the IUFRO TF Forest Adaptation and Restoration under Global Change on (1) identifying the adaptive potentials of
tree species/provenances under climate change, (2) analysing existing activities and techniques of AFM and FLR actions, and (3) evaluating the success of restoration actions in
AFM and FLR measures and current best practise approaches for those concepts.
In this session we invite contributions on the following topics as pertaining to forest ecosystems worldwide:
• State of the knowledge of both forests adaptation and FLR;
• Key challenges for AFM and FLR in different regions of the world;
• Political, economics, and societal aspects related to AFM and FLR;
• Local and regional best practise examples of FLR and its supporting role in adaptation.
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108 Resilience of planted forests under global change : learning from the past preparing
next generation

Main Organizer

Christophe Orazio
EFI, CESTAS/France
CHRISTOPHE.ORAZIO@EFI.INT

Co-Organizer(s)

Margarida Tomé, Isa
Tim Payn, Scion,
Peter Freer-Smith FR

Session description

with an increasing resource demand and land scarcity, the planted forest are playing a
key role in ecosystem services provision and site restoration. representing only /% of the
global forest area planted forests produce 50% of the timber in the world. Under climate
change, to make this forest resilient is becoming challenging and requires constant
efforts. In this session we try to analyse past challenges and answers and to propose new
direction to improve the resilience of planted forest systems a different scales. this session will be organised on behalf of the task force on planted forest for greener future and
promoted by the EFIATLANTIC (task force leader) network.
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111 Today ignored, rediscovered tomorrow: The importance of minor tree species in future.

Main Organizer

Jörg Kunz
University of Freiburg, Freiburg/Germany
joerg.kunz@waldbau.uni-freiburg.de

Co-Organizer(s)
Session description
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Contemporary forestry focuses on a small number of commonly occurring tree species.
For these species, silvicultural management systems are known and applied since decades. However, against the background of global change some main trees species struggle with stress events such as droughts, heatwaves, or pests and insect outbreaks. As a
consequence of their limited stress tolerance adapted to global change impacts, their
economic importance becomes questionable. Currently neglected minor tree species
could compensate for losses of common trees and may gain more importance for forestry
in future.
In this session, the ecology of promising examples of rare, threatened, or endangered
tree species are presented, showing how these species can provide broaden silvicultural
and forest management options. In particular, this session focusses on contributions of
minor tree species to biodiversity, nature conservation, ecosystem functioning and stability, forest growth, timber production, and silviculture. New insights from research allow a
deeper understanding of impelling processes and dynamics of regeneration, growth, and
competitiveness of rare tree species.
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113 What is the potential for CO2 mitigation of forest soils?

Main Organizer

Laurent Saint-Andre
INRA, Champenoux/France
st-andre@nancy.inra.fr

Co-Organizer(s)

Delphine Derrien, INRA

Session description

A “4‰” annual growth rate of the soil carbon stock would compensate the current increase in atmospheric CO2. This is the backbone of the 4 per 1000 Initiative launched by
France (http://4p1000.org/) including forest ecosystems. The driving idea, is that even a
small change in soil C can contribute to mitigate climate changes, with multiple cobenefits (soil fertility, water holding capacity, soil structure…). A panel of management
practices promoting C sequestration rates in soil have been identified for croplands
(Paustian et al. 2016), but not yet for forest soils, despite their high C content. To determine the potential for CO2 mitigation of forest soils, it is now crucial to answer the following questions:
- What are the impacts of various forestry practices on soil carbon stocks?
- How long is the duration of the storage and what drives it?
- Can we combine the adaptation of forest to climate change and soil carbon sequestration?
The objective of the session is then threefold:
-to present an overview of the current rates of soil C increase in forests (as a function of
land-use, species composition, soil types, etc..),
-to assess the impact of forest management (eg. afforestation, change in species, thinning
intensity, slash management, remediation, etc..), and of hazards (eg. as fires) on forest
soil C stocks and fluxes in relation to climate change;
-to synthetize the main processes involved in soil carbon sequestration for forest ecosystems (including biochemical, biological and physical processes).
An open discussion will be launched at the end of the session to identify the main options
to increase soil C sequestration in forests, considering climate change and changes in forest management. A synthesis will be submitted as opinion paper in a journal dedicated to
forest managers to promote the initiative and encourage good practices for soil C sequestration
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135 Linkages between carbon sequestration and nutrient and water use efficiency in forests.

Main Organizer

Yueh-Hsin Lo
Universidad Pública de Navarra, Navarra/Spain
yuehhsin.lo@gmail.com

Co-Organizer(s)
Session description
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Carbon sequestration is one of the main ecosystem services provided by forests, and one
that will become increasingly important at ecological, economic and societal levels as
plans for climate change mitigation and adaptation are carried forward and promoted
after COP21. However, carbon sequestration potential in forest ecosystems under novel
environmental conditions is still under research, as many complex interactions influence
tree growth and forest soil processes. On one hand, carbon sequestration potential can
rise in forests due to increased vegetative periods under warmer conditions and CO2 fertilization. On the other hand, this potential will be realized only if forests make an efficient use of other growth limiting factors such as growing space, light, water, or nutrients.
Therefore, to better estimate future forest growth at the long time scales meaningful for
forest development and management, it is necessary to gather knowledge on the historical links between carbon sequestration and resource use efficiency by forests. Several
techniques are being quickly developed to explore the historical relationships between
tree growth and growth-limiting factors. As a consequence, the aim of this session is to
provide an overview of the state of the art on advances on research linking studies on
nutrient use efficiency (NUE) and water use efficiency (WUE) with carbon sequestration.
Researchers working on long-term studies on nutrient and water cycles and their relationship with carbon sequestration are welcome to present results from techniques such as
long-term monitoring, dendrochronology, dendrochemistry, modelling, etc.

IUFRO 125th Anniversary Congress

Forests and Climate Change

No# Title

153 Genetics and Genomics for Conservation, Climate Adaptation and Sustainable Management of Forests

Main Organizer

Om Rajora
University of New Brunswick, Fredericton, New Brunswick/Canada
Om.Rajora@unb.ca

Co-Organizer(s)

Filippos Aravanopoulo, University of Thessaloniki

Session description

Description of the Session And Relation to the IUFRO/Congress Themes
Natural and anthropogenic disturbances, such as deforestation, fragmentation, insect and
disease outbreaks and climate and environment change are major threats to the conservation and sustainability of forests and stability of forest ecosystems. Genetic diversity is
the basis of all biodiversity because it provides the raw material for survival, adaptation
and evolution of all organisms, especially under changed environment, climate and disease conditions. Therefore, conservation and management of genetic diversity in forest
trees is critical for the stability and functioning of forest ecosystems because forest trees
are normally the keystone species of many ecosystems, and many faunal and floral associations depend on their existence. Consequently, genetic diversity of forest trees provides
the foundation for forest sustainability and ecosystem stability. Our understanding of the
genetic diversity and population structure of forest tree species and genetic impacts of
forest management practices and natural disturbances is rapidly progressing, but genetic
resources of numerous ecosystems and species are endangered and may face extinction.
Also, to advance measures to mitigate the negative impacts of climate change by developing and managing well-adapted, genetically diverse and healthy forest resources, it is
critical to understand the genetic basis of local adaptation and that of responses and
adaptation to climate change in forest trees. Emerging population, ecological and conservation genetics and genomics approaches enhance the opportunities to address these
critical forest genetics research needs. The session will explore the progress and promises
of forest genetics and genomics research for the conservation of forest genetic resources
and understanding adaptation in forest trees with the objective to define priorities for
future research in order to maximize its impact on genetic biodiversity conservation,
adaptation and sustainable forest management, especially under the climate change conditions.
IUFRO/Congress Themes Addressed: Forest Biodiversity and Ecosystem Services; Forests
and Climate Change
Proposed Session Format
The session will include 6-8 oral presentations followed by a panel discussion. There is a
possibility of having two sessions of 2.5 hours each (such was the case at the 2014 IUFRO
World Congress).
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166 Development of Adaptation Strategies for Climate Change using GM Trees

Main Organizer

Eung-Jun Park
National Institute of Forest Science, Suwon/South Korea
pahkej@korea.kr

Co-Organizer(s)
Session description

A number of researchers have shown a variety of strategies for augmenting the processes
that plant use to sequester carbon dioxide from the air and convert it into long-lived
forms of carbon by increasing the efficiency of plants' absorption of light. In a few recent
decades, researchers genetically altered tree species so they send more carbon into their
roots--where some may be converted into soil carbon and remain out of circulation for
centuries. Other possibilities include altering plants so that they can better withstand the
stresses of growing on marginal land, and so that they yield improved biomass and/or
bioenergy. Such innovations might, in combination, boost substantially the amount of
carbon that vegetation naturally extracts from air.
Genetically modified (GM) trees have met the growing demands for sustanable, renewable sources of biomass, in the face of climate change. Recent transgenic approaches in forest sectors now have focused on different aspects including phytoremediation, species
restoration, afforestation, biofuels and bioprocessing, meaning that the future products
from bio-engineered trees are limited only by one’s imagination. Our session within this
theme will explore these issues, mainly focusing on the latest generatrion of GM tree researches, emphasizing on biotic/abiotic stress tolerance, biofuel production and so on.
The issues in this session, however, will not be limited to the issues described above
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186 Changing forest disturbance regimes: Patterns, consequences, and responses

Main Organizer

Rupert Seidl
University of Natural Resources and Life Sciences (BOKU) Vienna, Wien/Austria
rupert.seidl@boku.ac.at

Co-Organizer(s)
Session description

The unprecedented pace of ongoing climatic changes challenges the adaptive capacity of
forest ecosystems. As ecosystems become increasingly ill-adapted to their environment,
the likelihood of abrupt and disruptive changes increases. Over recent decades, natural
disturbances such as windthrows, bark beetle outbreaks, and wildfires have already increased markedly in forests around the globe. Alterations of disturbance regimes are
affecting carbon flux rates and pathways, sometimes creating positive feedbacks on atmospheric concentrations of greenhouse gases. Yet, understanding of long-term changes in
forest disturbance regimes and their consequences is still limited, hampering our ability
to incorporate these dynamics in ecosystem management. The proposed session will
bring together experts from around the globe (i) to explore our understanding of past and
future disturbance change, (ii) to provide a comprehensive appraisal of the consequences
of changing disturbance regimes, and (iii) to highlight strategies for coping with changing
forest disturbance regimes in ecosystem management. The session will provide a multifacetted view on the issue of changing forest disturbance regimes by gathering experts
from three continents, working on a variety of different types of natural disturbance (fire,
wind, insects), and applying a broad range of methodologies from empirical research to
simulation modeling. Considering the importance of natural disturbances in the context
of ecosystem resilience and carbon storage, the proposed session will make an important
contribution to the Congress theme “How can forests play a greater role in carbon sequestering and simultaneously become more resilient to climatic changes”.
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190 Climate change and forest health: insights from the IUFRO Task Force

Main Organizer

Elena Paoletti
SISEF, Sesto Fiorentino/Italy
elena.paoletti@cnr.it

Co-Organizer(s)
Session description
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Global emissions of greenhouse gases have risen to unprecedented levels. Climate is
changing by inducing an overall increased mean temperature and higher frequency of
extreme events. Global forests are both affected by climate change effects and affect the
climate system. Health of forests is instrumental in addressing their resilience to change
and providing ecosystem services. To face this unprecedented challenge, the IUFRO Task
Force on Climate Change and Forest Health has been working at improving our understanding of the processes regulating the interactions between forests and climate and of
how forest ecosystems can be made more resilient against climate. The multi-faceted aspects of these interactions pivot around forest health, with focus on nitrogen and ozone
pollution, insect attacks, increased temperature and drought, and the carbon balance.
The Task Force is divided into three pillars: Effects, Adaptation, and Mitigation. The aim of
this session is to summarize the state-of-the-art of the Task Force activities and call for
further contributions. Voluntary presentations are welcome.
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For scientific inquiries, please contact

For organizational inquiries, please contact

Dr. Andrew Liebhold
- Chair of scientific committee -

The FVA Organization Team

U.S. Forest Service
e-mail: aliebhold@fs.fed.us

Forest Research Station Baden-Württemberg (FVA)
e-mail: iufro2017@forst.bwl.de

Find more information on our website www.iufro2017.com

Public Sponsors

Donors

Partner Institutions
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