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18 Forest floor matters – The pivotal role of a forest compartment in danger of extinction

Main Organizer

Friederike Lang
University of Freiburg, Freiburg/Germany
fritzi.lang@bodenkunde.uni-freiburg.de

Co-Organizer(s)

Krüger, Jaane, University of Freiburg

Session description

Global change is distinctly reflected by the quantity and quality of forest floor material
overlying mineral soil. There is increasing evidence that the thickness of the forest floor
clearly decreased during the last decades. However, we are not able to assess this phenomenon with regards to soil fertility, carbon sequestration potential and ecosystem functioning. The thickness and the morphology of the forest floor are among the most sensitive properties of forest soils, and quickly respond to changes in biological activity of soil
organisms. Thereby climate change, the deposition of nitrogen and atmospheric pollutants, changes in tree species distribution or changes in forest management are closely
linked to forest floor properties. Various chemical and physical properties of the mineral
soil in addition to climatic site conditions affect forest floor properties both directly and
indirectly via effects on soil organisms and plants. Yet the forest floor is not only an easyto-collect indicator of these controlling factors, but also a hot spot for biochemical reactions that are essential to litter decomposition and nutrient cycling. Various studies indicate that the establishment of the forest floor enables tight recycling of soil nutrients.
Consequently, the formation of the forest floor is assumed to be a form of adaptation to
nutrient poor conditions. Furthermore the forest floor contributes to the water storage of
forest soils and retains pollutants such as heavy metals. The aims of the session are to
present and to explain effects of direct human impact and global environmental change
on forest floor properties, and to discuss consequences for ecosystem functioning.
Presentations that cover these aspects, try to link forest floor properties to ecosystem
functioning, and evaluate the observed changes of forest floor properties are highly welcome.
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28 Implications of Global Climate Change Policies on Forests, Water and Soils

Main Organizer

Richard Harper
Murdoch University, Murdoch/Australia
r.harper@murdoch.edu.au

Co-Organizer(s)

Heidi Asbjornsen, University of New Hampshire
Kevin Bishop Swedish University of Agricultural Sciences
Juan A. Blanco, Universidad Publica de Navarra Campus de Arrosadia, Spain
Jean-Michel Carnus, INRA, France
Mark Gush, CSIR, South Africa
Dan Neary, USDA, USA
Jami Nettles, Weyerhaeuser, USA
Liu Shirong, Chinese Academy of Science, China
Adam Wei, The University of British Columbia, Canada
Pengtao Yu, Chinese Academy of Science, China

Session description

Several recent international climate change negotiations, such as the UNFCC CoP 21 meeting in Paris, have resulted in decisions that will affect forests, and thus water and soils.
The outcomes included emissions targets, with over 100 countries including land-based
mitigation activities in their national targets (INDCs), clear interest in valuing the cobenefits of mitigation and considerably more interest from business interests. CoP 21 gave greater certainty to a range of activities that have been used to mitigation carbon
emissions including programs to reduce deforestation (e.g. REDD+), increase reforestation
or afforestation or avoid fossil fuel emissions via bioenergy or using wood products. It is
expected that the scale of investment and thus implementation will be large. Consequently, the impacts of this agreement on forests, and thus water and soils will be profound.
This session, sponsored by the IUFRO Taskforce on Forests, Water and Soils, will explore
the science and policy implications of recent international climate change meeting outcomes on forests, water and soils. In particular it will examine (1) the likely scale of activity
that will occur, (2) direct impacts of different mitigation activities on water yield and soil
conservation, (3) the likely impacts of climate change on forests and efficacy of carbon
mitigation, (4) the likelihood of different environmental services related to water and soils
being valued in carbon trading systems and (5) major knowledge gaps that are becoming
apparent. The overall aim will be to provide advice to those involved in implementing the
meeting outcomes and devising policies to be considered at CoP22 and beyond.
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41 Forest rhizosphere ecology and biogeochemistry across environmental gradients

Main Organizer

Ina Christin Meier
University of Göttingen, Göttingen/Germany
imeier1@uni-goettingen.de

Co-Organizer(s)

Ivika Ostonen, Tartu University, Estonia
Nadia Soudzilovskaia, Leiden University, The Netherlands

Session description

Despite the fact that forest soils constitute a primary important control mechanism for
the functioning of forest ecosystems, little is known about the rhizosphere processes that
underpin these controls. In particular the importance of soil and rhizosphere biodiversity
and associated biogeochemical cycles is poorly understood. These relationships may be
strongly dependent on climatic and nutrient conditions changing along environmental
gradients and, thus, be affected by global change and biological invasions. This session
invites researchers working at the interface of the fields of root, mycorrhizal, and soil ecology, biogeochemistry, and below-ground biodiversity, searching for new insights into the
below-ground controls of forest functioning and sustainable provisioning of forest-related
ecosystem services across (short or long) environmental gradients. We also invite scientists working in the fields of global analyses of biodiversity and biogeochemical cycling,
aiming to develop methods to include biotic drivers into models analyzing the consequences of altered species composition and loss of diversity for ecosystem functioning.
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48 Ecohydrology-based forest management for water provision, carbon sequestration and
enhanced climate resilience

Main Organizer

Antonio del Campo
Universitat Politecnica de Valencia, Spain (presently visiting professor at the University of
British Columbia), Valencia/Spain
ancamga@upv.es

Co-Organizer(s)

Adam Wei, The University of British Columbia. Canada.
Shirong Liu, Chinese Academy of Forestry, China.

Session description

The manipulation and optimization of the water-carbon (energy) nexus through forest
management can play an enormous role in achieving current policies and goals on
sustainable development and bio-economy. Water, carbon, climate resilience, as well as
their mutual relationships and linkages also modulate most of the goods and services provided by forest ecosystems and watersheds. In this sense, explicitly considering and targeting water and carbon issues into forest planning and management might contribute to
better integrate forest systems into broader social-ecological contexts and multidisciplinary watershed management approaches. Either whether accomplishing an ecosystem service-oriented silviculture or a more traditional forest products-based forestry, targeting
for ecohydrological variables such as water-use efficiency, green/blue water balance, tree
climate (and drought) sensitivity and resistance to other perturbations (wildfires, pest
attacks) cannot be longer dismissed in operational forestry and watershed management.
This session is grounded on the need to better incorporate, quantify and output ecohydrological information and criteria into forest planning and management, thus contributing
to better connect forests and forestry with other environmental and human systems (e.g.
valuing and marketing water and carbon services). It aims to provide a common room for
exchanging knowledge, methods and experiences on how water, carbon and climatic resilience are targeted, linked and operationally included into the practice of Silviculture, taking into account different spatiotemporal scales as well as the implications and connections of ecohydrology-based forest management into broader socio-economic assessments.
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50 Soil Processes and Sustainable Forest Management (IUSS)

Main Organizer

Chris Johnson
Syracuse University, Syracuse, NY/USA
cejohns@syr.edu

Co-Organizer(s)

Zhihong Xu,Griffith University
On behalf of IUSS Working Group on Forest Soils

Session description

The scope of sustainable forest management has increased with our growing understanding of the many environmental services that forest lands provide. In addition to management aimed at the long-term sustenance of fiber production, there is growing emphasis on the maintenance of water quality, carbon sequestration and erosion control.
Soil processes, including weathering, ion exchange, biogeochemical cycling, decomposition and acid neutralization all impact these sustainability goals. This session will highlight
soil research that can inform management and policy aimed at increasing forest sustainability, broadly defined. The outlook of this session is bi-directional: How do soil processes
influence forest sustainability, and how does forest management influence soil quality?
Contributions are welcome from all areas of soil science and soil geology. Work that integrates biological, geochemical and/or hydrological aspects of forest landscapes is particularly welcome. The session will highlight field, laboratory and modeling approaches.
This session will be organized by the Forest Soils Working Group of the International Union of Soil Science (IUSS).
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55 Highland Rainforests Threats and Strategies for Sustainable Ecosystem Management

Main Organizer

Kadir Wan Rasidah
Forest Research Institute Malaysia, Selangor/Malaysia
rashidah@frim.gov.my

Co-Organizer(s)
Session description
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Montane tropical rainforests host a fragile ecosystem sitting on steep terrain at high altitude, and high intensity of rainfall. This ecosystem has cool climate all year round having
distinct floras and faunas different from the associated lowland rainforests. The spectacular landscape is fragile, vulnerable to improper land use change and disturbances. Water catchment is crucial up here, catching rainwater and stored in the forest floor, soils
and vegetation while the excess flow through to supply freshwater to the lowlands. The
highly weathered soils occupying steep slopes are protected by montane peat at the peak
and intertwined dead roots forming duff layer at the slope. Incompatible land use change
can cause severe soil erosion and dislodge of earth materials. Other threats are temperature rise which could lead to reduce cloud formation affecting water supply as well as species adaptability, and soil sealing as more roads and buildings are constructed. In this session, we highlight the unique biodiversity habituating the highland rainforests, the soils
and forest floor, water pathways as well as the threats to the fragile ecosystems and strategies needed to maintain the survival of highlands floras and faunas.
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66 Water Related Ecosystems Services under Risk

Main Organizer

Latif Kalin
Auburn University, Auburn/USA
latif@auburn.edu

Co-Organizer(s)

Yusuf, Serengil, Istanbul University

Session description

Ecosystem services are benefits (e.g. goods, services) we receive, both directly and indirectly, from the nature. Among many other benefits, ecosystems may provide clean and
seasonally well regulated water while controlling erosion and floods. In spite of the significance of these ecosystem services to the environmental and human health and wellbeing, they are often taken for granted. Along wih the changing climate, as the demand
for and unsustainable use of natural resources continue, many ecosystem services continue to be under risk.
In this session we invite papers that can help understanding the complex interactions
between various environmental, climatic and anthropocentric stressors and the water
related ecosystems services provided by various ecosystems such as forests, wetlands,
rangelands, etc. We also welcome papers that provide sustainable solutions and a road
map to future generation for minimizing the adverse impacts on these important ecosystems services.
Selected papers of high quality will be invited for full technical paper submission to be
published in a respected journal.
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76 Understanding the Forest-Water Nexus: Monitoring Tool

Main Organizer

Elaine Springgay
FAO, Rome/Italy
elaine.springgay@fao.org

Co-Organizer(s)

Lotta Samuelson, SIWI
Richard Harper, IUFRO Task Force on Forests, Soil and Water

Session description

Since the Shiga Declaration on Forests and Water in 2002, the forest-water topic has gained recognition in international fora. The theme has been featured and discussed in over
15 meetings and events, including the World Forestry Congress in 2015, ultimately with
similar recommendations: improved knowledge and capacity, and integrated forest-water
policy and practice. In response to these recommendations to improve monitoring and
evaluation of forest-water interactions and to enhance our understanding of the complex
relationships between forests and water, the FAO Forest and Water Programme initiated
a process to develop a forest-water monitoring framework and tool. Starting in 2016, this
process began with a survey to take stock of the indicators, variable and methods used to
measure forest-water relationships and progressed through a series of phases, including a
peer review and an expert workshop. The main objective of this process was to develop
an interactive monitoring tool based on a framework with standardized indicators and
recommended methodologies. This tool has the potential to revolutionize monitoring and
greatly improve our knowledge on the forest-water topic. If widely adopted, the tool will:
1.
support the monitoring and evaluation of various projects, including research and
development projects, worldwide;
2.
contribute to the generation of comparable data that, in time, can be aggregated at
national, regional and global levels;
3.
support national forest monitoring assessments;
4.
address knowledge gaps and identify new areas for further understanding;
5.
increase the capacity of researchers, technicians, practitioners and even countries
in their understanding of forest-water interactions;
6.
contribute to the enhancement of integrated forest-water practices and policies.
The session will introduce the forest-water monitoring framework and tool to the research community, as well as discuss the process of its development. In addition, the session will present the next steps, including the implementation of a capacity building programme, which will commence in 2018.
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88 Natural hazards and disturbance interactions in mountain forests

Main Organizer

Peter Bebi
WSL-Institute for Snow and Avalanche Research SLF, Davos/Switzerland
bebi@slf.ch

Co-Organizer(s)

Alexia Stokes, INRA; EFPA; UMR AMAP
France

Session description

Mountain forests protect human settlements and infrastructure against natural hazards
such as snow avalanches, rockfall or shallow landslides. However, natural disturbances
and their interactions are increasing under climate change. These disturbances and their
interactions can threaten human life and property and can compromise the protection
function of mountain forests. Given the social, ecological and economic importance,
much progress has been made in understanding and quantifying protection functions and
disturbance interactions. However important knowledge gaps remain, especially related
to the effects of management interventions associated with natural disturbances such a
s windthrow, fire or beetle outbreaks, which can abruptly and dramatically change forest
structure and function, individually or through their interactions. It is crucial to better understand how disturbances interact and how these interactions affect gravitational natural hazards in different forest types.
In this session we bring together available knowledge on natural hazards and disturbance
interactions in mountain forests. Particular emphasis should be given to the following
questions: 1) What is the effect of different forest structural characteristics (including
different development stages, tree species composition and terrain roughness) on natural
hazard processes and how do these characteristics change over time? 2) How can we
better quantify and account for the effect of such forest characteristics? 3) How do disturbances and their interactions affect the forest characteristics that are responsible for providing protection function and 4) What management implication can we deduce from recent findings on natural hazard processes in forested terrain and from expected changes
in forest structures and disturbance regimes in mountain forests?
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123 Roots and Ecosystem Services

Main Organizer

Cindy Prescott
University of British Columbia, Vancouver/Canada
cindy.prescott@ubc.ca

Co-Organizer(s)

Ivano Brunner, Swiss Federal Institute for Forest, Snow
and Landscape Research (WSL)
Douglas Godbold, University of Natural Resources and Life Sciences (BOKU)
Helja-Sisko Helmisaari, University of Helsinki

Session description

Roots – the hidden half of trees – with their associated mycorrhizae, are fundamentally
important for biomass production, C sequestration, biodiversity, hydrologic function,
drought-tolerance and restoration of forests. Yet our understanding of their functioning
has been constrained by the challenges of investigating the belowground ecosystem. The
session will present recent discoveries about root systems relevant to their capacity to
provide each of these important ecosystem services. The session follows up a successful
session on Roots and Soil Carbon at the IUFRO World Congress in 2014. That session
attracted 38 contributed papers from 17 countries, and resulted in a special issue in Forest Ecology and Management. In this session we will consider the functions and services
of roots more broadly, and linked to the key questions to be addressed at the 2017 IUFRO
Congress. Leading experts have been contacted and have submitted titles for presentations they would give at this session.
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131 Exploring the contribution of the tree-soil metagenomes to forest resilience

Main Organizer

Armand Seguin
Natural Resources Canada, Québec/Canada
armand.seguin@canada.ca

Co-Organizer(s)

Thomas Fox, Virginia Polytechnic Institute and State University

Session description

The forest soil hosts a dynamic living system resulting from the interactions between biological, chemical and physical components to sustain key essentials component such as
water quality, nutrient cycling, CO2 and CH4 emissions. Despite its crucial importance the
soil largely remains a black-box, since living organisms that inhabit the soil are not visible
and only a fraction of the estimated thousands to millions of individual bacterial and fungal species present in a gram of soil for fungus and bacteria respectively.
However the recent advent of the next generation DNA sequencing and related omics
technologies has enabled detailed exploration of forest soil microbiome (i.e. the community of microorganisms such as bacteria and fungi), providing new capability to monitor
soil health and define new indicators of soil quality based on biological and molecular data in combination with other approaches.
New tools in forest science are needed to demonstrate forest ecosystem integrity and the
sustainability of forest management practices in order to maintain long-term economic
viability and environmental conservation. Those same tools will also be crucial to assess
the direct and indirect impacts of climate change on taxonomic and functional diversity of
the soil microbiome in order to forecast possible forest resilience. There is an increasing
body of literature showing major effects of forest soil health in maintaining appropriate
carbon and nutrient cycling, soil respiration and water quality. Only an integrated and
interdisciplinary approach will allow full mapping of the actual science knowledge and its
proper integration into practical aspects and policy changes.
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205 Phloem function and dysfunction under drought

Main Organizer

Daniel Epron
Université de Lorraine, VANDOEUVRE-LES-NANCY/France
daniel.epron@univ-lorraine.fr

Co-Organizer(s)

Masako Dannoura,University of Kyoto, Laboratory of Forest Utilization, Japan
Teemu Hölttä,University of Helsinki, Department of Forest Sciences

Session description

Forests are vulnerable ecosystems in the context of climate change because of their long
generation time, which precludes rapid adaptation to sharp changes in climate. This has
been illustrated by the occurrence of climate-induced tree mortality and forest die-off
worldwide during the last decade, impairing their role in carbon sequestration and questioning their resilience to climatic changes.
Phloem is the main pathway for the long-distance transport of assimilates from source to
sink organs, and anatomical and functional properties of phloem ultimately control the
rate and amount of carbon transfer. Xylem and phloem are hydraulically connected. Water stored in the phloem may move into xylem vessels to prevent hydraulic failure by alleviating cavitation. However, phloem may also fail in transporting carbohydrates under
droughts if it collapses due to turgor loss or if phloem sap viscosity increases. How much
phloem failure contributes to drought-induced tree mortality remains unclear. Phloem
physiology in trees is still a major issue in forestry science for the better understanding of
the response of the forest carbon cycle to climate changes.
This session will welcome contributions based on anatomical and experimental studies,
and proposing conceptual or mechanistic modelling approaches that enhance our understanding of the physiological mechanisms underlying phloem function and dysfunction in
trees under drought. We are expecting to publish the outcome of this session in an international forestry journal.
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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
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Partner Institutions
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