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Trees, Fungi, Physiology, Wind & Biomechanics

Science, Basics, Principles & Practical Consequences
Lynne Boddy, Franziska Hunger, Gustav Ketti|, Karl Nikilas, Jon Hartil|, Ted Green, Frank Rinn

Frankfurt a.M. /Germany, 27. - 29. OCT 2026 (Hotel near Airport)
Lectures, Questions & Answers, Discussions, Practical Workshop

lentative Schedule:

TUE 21. OCT

WED 28. OCT

THU 29. OCT

Karl Niklas: Size, shape and geometry - hol-
low tubular stems can bend and deform in
one of two ways.

Franziska Hunger. Advanced methods to model
wind loading and wind dynamics in the urban
landscape.

Frank Rinn: from wood-anatomy to
biomechanics, windload and crown ca-
bling.

Lynne Boddy: Fungi wars - the battle for re-
sources between decay fungi in the living
tree [ a re-appraisal of the CODIT model.

Lynne Boddy: Dirty rotters? The ecological role
of common species of decay fungi in living
trees [ why they are so important!

Frank Rinn: possibilities and limita-
tions of the major technical diagnostic
technologies for evaluating tree safety.

Karl Niklas: Material properties and modes
of failure.

Jon Hartill: Pruning veteran trees. Can we apply
the same practices used on young trees?

Frank Rinn: modern, enhanced and ef-
ficient static load tests using ASR.

Lunch

Lunch

Lunch

Outdoor session with switching groups:

Outdoor session with switching groups:

Jon Hartill: general pruning advices
Frank Rinn: correct resistance drillings

Jon Hartill: pruning advice for old trees
Frank Rinn: 3D-scanning and 3D-tomography.

Karl Niklas: Variant and invariant conditions
- Physical laws influence the ability of
plants to exchange energy and mass with
their external environments.

Franziska Hunger. How does the urban infra-
structure change wind speeds and how do
buildings alter wind velacities on tree crowns.

Practical outdoor session:

Frank Rinn: modern static load tests:

> comparing stem bending with root
plate inclination (ASR);

> pushing instead of pulling;

> measuring uplift and subsidence of
the soil around a tree (on soil, asphalt,
concrete, walls/structures, ...

Lynne Boddy: The tree as a holobiont and
the ecology of fungi in and on trees, includ-
ing the significant role of mycorrhizal fungi.

Gustav Kettil: Studying wind loading on individ-
ual tree crowns.

Ted Green: Observation and speculation
about the effects of the 1987 hurricane
on trees in the UK.

Karl Niklas: Roots hiomechanics and soil
restorative moments.

Frank Rinn: Why the VTA thresholds and SIA
calculations cannot determine tree-safety but
Allometric-Self-Referencing (ASR) does.

Frank Rinn: Efficient data analysis and
reporting. Case studies of technical
tree-safety inspections.

Conference Dinner

Location: Lindner Hotel Frankfurt Sportpark @ Otto-Fleck-Schneise 8 @ 60528 Frankfurt am
Main @ Germany. // We plan to start at 08:30 each day. Lunch scheduled for 12:30-13:30.
The Application form offers significant discounts for RINNTECH customers.

The conference fee includes attendance, refreshments and the conference dinner.

We plan simultaneous translations via APP (bring your smartphone & headphones/ear-pods).
The conference hotel is close to Frankfurt airport, easily accessible via public transport and
car. If the conference hotel is fully booked: there are several hotels in the area, easily book-

able on hotel/travel platforms.
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Lynne Boddy

.. is Professor of Fungal Ecology at Cardiff Uni-
versity UK, where she has worked since 1983.
Before, she was a post doc at Bath University.
Lynne did her PhD at Queen Mary College, Lon-
don University, and was an undergraduate at the
University of Exeter.

Lynne has taught and researched into the ecol-
ogy of fungi associated with trees and wood de-
composition for over 40 years. Lynne is currently
studying: the fascinating communities of fungi
and other organisms that rot the centers of old
trees; the ash die-back fungus that is rampaging
across the UK from Europe; the ways in which
fungi fight each other and form communities;
how fungi search the forest floor for food re-
sources and respond to their finds; interactions
between fungi and invertebrates; and how cli-
mate change is affecting fungi.

Lynne has co-authored the books “Fungal De-
composition of Wood” and “The Fungi”, and most
recently she has written “Fungi and Trees: their
Complex Relationships”. Lynne has edited five
books, written about 300 scientific papers, and is
current chief editor of the journal Fungal Ecol-

ogy.

Fungi wars
The battle for resources between decay fungi in

the living tree and a reappraisal of the CODIT
model. What can we really know from the obser-
vation of a fungal fruiting body and what conclu-
sions can we reliably make?

Dirty rotters?

What is the ecological role of common species of
decay fungi in living trees and why are these
species so important. What does the commonly
used term “parasitic fungal attack” really mean in
the context of multiple fungal species living in
dead and dysfunctional material in a living tree?

The tree as a holobiont ...

... and the ecology of fungi in and on trees, in-
cluding the significant role of mycorrhizal fungi.
Trees have evolved with fungi and bacteria for
hundreds of millions of years. How do these
complex organisms coexist and why are mycor-
rhizal fungi so essential for tree growth. Is it pos-
sible or even desirable to “inoculate” trees with
mycorrhizal spores on a commercial scale?
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Karl J. Niklas

.. is a plant biologist who serves as the Liberty
Hyde Bailey Professor Emeritus at Cornell Univer-
sity. His research integrates the physical sciences
and mathematics with biology, focusing on plant
bio-mechanics, scaling theory, and functional
morphology. Niklas is recognized for his pioneer-
ing work in the quantitative analysis of plant bio-
mechanics (i.e., the application of engineering
theory and practice to understanding plant evo-
lution and form-function relationships) and for
his seminal work in scaling theory to understand
the influence of body size on plant growth, de-
velopment, and reproduction. He is the author of
over 530 peer-reviewed papers and six books.
He served for ten years as the Editor-in-Chief of
the American Journal of Botany and as past Pres-
ident of the Botanical Society of America. Niklas
has received numerous awards, including elec-
tion as a Fellow of the American Academy of Arts
and Science and the American Association for the
Advancement of Science. He is also a recipient of
a John Simon Guggenheim Prize, the Centenary
Medal of the Botanical Society of America, and
the Alexander von Humboldt Stiftung prize for
senior American scientists.

Size shape and geometry
Hollow tubular stem can bend and deform in one

of two ways, i.e., either globally in long-wave de-
formation or locally in short-wave deformation
(i.e. Brazier buckling). Either of these two types
of behavior can cause death. Understanding the
biophysical advantages and disadvantages of
possessing hollow stem is important therefore to
understanding plant ecology and avoiding dam-
age to private or public property. Computer
simulations can successfully predict when a hol-
low stem experiences different modes of failure
as a function of organ length and wall thickness
as well as material properties.

Material properties and modes of failure
The mechanical characteristics of strengthening

tissues, such as wood, conform to elastic, visco-
elastic and plastic behavior depending on the
magnitude of applied forces. After the first cycle

of loading, most tissues
return to a state different
from their original state.
Successive loading in-
creases the difference be-
tween the initial state and
the “resting” state. As-
sessing tissue fatigue be-
comes extremely difficult
because wood is a complex composite material
whose mechanical properties depend on how ex-
ternal forces (bending and twisting) are exerted.

Variant and invariant conditions

Physical laws influence the ability of plants to ex-
change energy and mass with their external en-
vironments, which is influenced by the size and
spatiotemporal display of surface area. In turn,
energy—mass exchange rates affect plant growth
and thus the consumption of resources and plant
competitiveness. Representative physical laws
and processes are reviewed, and empirical data
and computer models will be used to elaborate
on how energy—-mass exchange rates, growth
and competitiveness are interconnected. This
lecture shows that biophysical constraints on en-
ergy—mass exchange rates significantly influence
tree growth and plant-plant competition. The
lecture will also show that biophysical con-
straints also provide opportunities for adaptation
and species coexistence.

Roots bio-mechanics and soil restorative
moments

With few exceptions, terrestrial plants are an-
chored to substrates by roots that experience
bending and twisting forces resulting from grav-
ity- and wind-induced forces. Mechanical failure
occurs when these forces exceed the flexural or
torsional tolerance limits of stems or roots, or
when roots are dislodged from their substrate.
The emphasis of this review is on the general
principles of anchorage, how the mechanical fail-
ure of root anchorage can be averted and how
seasonal variation in soil structure can change
significantly.
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Franziska Hunger

. is an applied researcher at the Fraunhofer-
Chalmers Centre for Industrial Mathematics in
Gothenburg, Sweden. Her research career began
in combustion physics, with a particular focus on
turbulence-chemistry interaction and the numeri-
cal modeling of reactive flows. Over time, her
work has expanded towards computational wind
engineering, urban environmental modeling, and
the development of digital twins for cities and ur-
ban infrastructure.

Since 2020, she has worked extensively with ur-
ban-scale flow simulations and has been co-lead
of the City-Scale Modeling research area within
the Digital Twin Cities Center, a competence cen-
ter funded by Sweden’s Innovation Agency. In
this role, she has contributed to advancing simu-
lation-driven approaches for sustainable urban
development and evidence-based urban plan-
ning.

Since 2023, her research has increasingly fo-
cused on the modeling of trees in urban environ-
ments. Her work investigates the complex inter-
actions between urban vegetation and airflow,
including how trees influence pedestrian wind
comfort and how the urban built environment af-
fects wind loading on individual trees. Through
close collaboration with experimental and mea-
surement experts, she helps validate and im-
prove computational models, bridging the gap
between advanced simulation methods and real-
world urban applications.

She has established a strong scientific track
record, with approximately 24 peer-reviewed
journal publications, more than 550 citations,
and numerous conference contributions. In addi-
tion to her research activities, she serves as a re-
viewer for international journals in the fields of
urban modeling, wind engineering, and environ-
mental simulation.

How does the urban infrastructure change_

wind speeds and how do buildings alter

wind velocities on tree crowns

Buildings and other urban structures profoundly
influence the local wind environment, creating
effects such as channeling, down-wash, and re-

circulation zones. What can these wind patterns
tell us about the forces acting on individual trees,
and how are tree loads altered when the built
environment changes?

Advanced methods to model wind loading
and wind dynamics in the urban landscape
This session introduces the fundamental princi-
ples of fluid dynamics that govern wind behavior
in urban environments and demonstrates how
these principles can be applied through Compu-
tational Fluid Dynamics (CFD) and Finite Element
Modeling (FEM). The session discusses modern
data collection methods, including LIDAR scan-
ning, and how these data enable the creation of
realistic digital models of cities and vegetation.
The session also examines the capabilities and
limitations of current modeling approaches for
assessing wind dynamics and wind loading in the
urban landscape.
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Gustav Kettil

. is an applied researcher at the Fraunhofer-
Chalmers Center for Industrial Mathematics in
Gothenburg, Sweden. Trained as a mathemati-
cian, he earned his PhD in Applied Mathematics
and Mathematical Statistics from Chalmers Uni-
versity of Technology. Throughout his career, he
has worked across a broad range of industrial
and scientific applications, combining advanced
mathematical modeling, simulation, and data
analysis to address complex real-world chal-
lenges.

Since 2017, Kettil has complemented his mathe-
matical expertise with studies in silviculture at
Linnaeus University, developing a strong interdis-
ciplinary foundation at the intersection of
forestry, mechanics, and computational model-
ing. After more than a decade of research on
network simulations of wood fiber materials, his
recent work has focused on the bio-mechanics
and aerodynamics of individual trees. Since
2023, he has applied finite element methods and
computational fluid dynamics to investigate wind-
tree interactions and tree stability in urban envi-
ronments.

Kettil recently presented his work, “Simulation of
Wind Loading on Urban Trees to Support Plan-
ning and Scenario-Based Design,” at the Euro-
pean Forum on Urban Forestry. He is particularly
interested in advancing a quantitative, physics-
based understanding of tree behavior. As both a
researcher and a forest owner, he brings a
unique perspective that bridges mathematical
science, forestry, and practical applications in the
built and natural environment.

JOHNNYYS &

7

Studying wind loading on individual tree
crowns

This session presents advanced approaches for
simulating wind loading on individual trees and
evaluating the resulting aerodynamic forces on
tree crowns. Using a single tree case study, the
influence of key modeling parameters, such as
approaching velocity, velocity profile, tree shape
and more is examined through a systematic pa-
rameter study, followed by a pruning case study
demonstrating how changes in crown architec-
ture affect wind loads. The session concludes
with an outlook on fluid-structure interaction
(FSI) methods for capturing the dynamic re-
sponse of trees under wind loading.
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Ted Green

.. is probably one of the most experienced and
known tree-experts in Europe: founder member
and President of the Ancient Tree Forum and
Honorary Vice President of the International Tree
Foundation. Ted was awarded MBE in recognition
for his work in conservation especially trees and
fungi and MVO for distinguished work for King
Charles III. He was given the Arboricultural Asso-
ciation Annual Award for his contribution to ar-
boriculture. Was awarded The Gold Medal by The
Royal Forestry Society for his distinguished ser-
vices to Forestry. Made an Honorary Lecturer by
Imperial College, London University.

Ted is Conservation Consultant to the Crown Es-
tate at Windsor, a regular broadcaster, writer and
speaker at national and international conferences
on ancient trees and fungi.

Observation & speculation about the ef-
fects of the 1987 hurricane on trees in the

UK
Meripilus giganteus, hollow roots, ...

Jon Hartill

.. was trained and educated in Arboriculture in
the UK, but then moved to Sweden. As winner of
the ISA European Tree Climbing Championship,
he showed his leading skills in tree climbing. Af-
ter many years of practical tree work, he started,
in addition, to inspect trees for safety and vitality
— always based on real science. In addition, he
organized corresponding workshops in Sweden
and the UK with world leading researchers, such
as Lynne Boddy and Karl Niklas. Furthermore, he
dived into an important but yet widely ignored
topic: tree-ring analysis of cut branches of ma-
ture trees, showing how bad many habits and
common procedures in tree-care are for mature
and especially for veteran trees (retrenchment
pruning, for example).

Jon initiated and started the organization of this
conference for supporting science in this context
and in order to bring this content and knowledge
to a broader group of arborists, especially those
working on old and veteran trees!

Pruning old and veteran trees
Can we apply the same practices used on young

trees? How does branch anatomy change over
time and what are the hormonal responses, hy-
draulic implications and bio-mechanical conse-
quences of pruning veteran trees?
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Frank Rinn

... worked on the family's carpentry before studying
physics. In a joint project of the Institute for Environ-
mental Physics of Heidelberg University and the Labo-
ratory for Dendro-Chronology, Botanical Faculty of
Hohenheim University, Frank developed the method
of needle resistance drilling for dendro-climatological
tree-ring density analysis (1986-1988). The capability
of the method to detect decay and other defects,
thus wood condition in trees and timber, was an ap-
preciated side-effect, attracted a lot of public interest
and world-wide media-coverage, followed by many
invitations for awards, lectures and inspections.

For various scientific and practical purposes, Frank in-
vented several methods, developed technical equip-
ment and software: scientific tree-ring and time-se-
ries analysis (dendro-chronology, climatology, geo-
morphology), wood surface density measurement
(forestry), tree and timber inspection, colored timber
condition mapping, allometric self-referencing (for
bio-mechanical tree safety assessment).

He has been granted several international property
rights: patents for resistance drilling, sonic tomogra-
phy and various other new diagnostic methods, and
registered trademarks (RESISTOGRAPH®, AR-
BOTOM®), ...). Frank has received national and inter-
national research and innovation awards (1989, 1992,
1993, 1997, 1998, 2004, 2012 and 2022).

Allometric Self-Referencing (ASR

After the juvenile growth phase, tree growth seems
to be driven by the goal of keeping the ratio of total
tree height over stem diameter constant. That makes
sense when understanding bio-mechanics: the total
wind bending moment of the stem is proportional to
total tree-height to third power — in the same way as
load carrying capacity of the stem cross-section is
proportional to the diameter cubed. That means,
keeping H/D constant keeps the safety factor (~D3/
H3) constant. This fact can be used to evaluate
breakage safety of defective stems of mature and
veteran trees without requiring wind-load calculation.
The key is to step from “absolute” to relative values,
using ratios for comparing allometric properties, and
understanding that the tree knows its windload better
and more precise than any scientist ever can.

Correct resistance drilling
Many factors determine the quality, precision and reli-

ability of resistance drilling profiles. First, the drilling
device has to provide sufficient technical resolution
and precision. Then, the point of drilling, the angles

relative to the wood fibers and !
the tree-rings have to be carefully
selected in order to obtain. For
example, usually it is misleading
and bio-mechanically senseless to o~
drill between the buttresses when =i
inspecting mature trees for V
safety. Instead, we need to drill
into the buttresses as the load I

carrying parts.

2/3-D Sonic tomography

One of the key facts to learn about this method: in
consequence of physical principals, sonic tomography,
based on time-of-flight measurements, cannot reveal
wood condition but the parts of the cross-section
holding the tree upright under wind-loading. This is
fortunate because it allows to calculate the relative
loss in cross-sectional load carrying capacity due to
defects - compared to the fully intact cross-section.
Here, too, it is important do place the sensors onto
each of the major buttresses and above the included
bark zone for obtaining precise results that can be in-
terpreted reliably.

Static load-tests

Locally measured longitudinal fiber strain does not
correlate to critical breaking load of defective stems
of mature trees. Thus, static load tests cannot pro-
vide reasonable data for evaluation breaking safety of
such trunks. But, there seems to be a chance of bet-
ter evaluating uprooting safety evaluation. However,
in consequence of unavoidably huge error variations
when estimating urban tree wind-loads and further
errors by other factors, the results are correspond-
ingly imprecise when evaluating the “absolute” safety
factor. Implementing Allometric Self-Referencing
brings us forward by comparing trunk bending with
stem-base inclination under static/dynamic loads.

New / enhanced diagnostic techniques

Modern 3D-Tools and devices allow to speed up and
enhance sonic tomography: 2D/3D-tomography with
hundred of sensor points in reasonable time and with
affordable efforts.

New technology allows to measure heave/subsidence
of soil and structures around trees — helping to evalu-
ate safety when changing the tree’s site conditions.
Pushing force sensors enable us to perform static
load tests even in narrow streets where pulling is im-
possible.
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