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Abstract   
The International Union of Forest Research Organizations, Wind and Trees group meets 
every 4 years. The 2007 conference was held on August 5-9 in Vancouver. 
Aerodynamicists, physicists, , physiologists, ecologists, foresters, engineers, and arborists 
from 22 countries presented their work and discussed new developments, approaches, 
and methodologies in the fields of wind and tree interaction, damage prediction, and 
damage mitigation. The final day of the conference was in workshop format and focused 
on the current status and future development of windthrow risk prediction tools and 
management strategies.  
 
     
Introduction 
Each year, windstorms damage forests around the world. Wind damage disrupts 
management planning; impacts riparian, wildlife, and visual quality reserves; and causes 
substantial losses in timber value. On the other hand, windstorms are natural disturbance 
events and are important drivers of stand structure and landscape pattern in unmanaged 
forests. The International Union of Forest Research Organizations (IUFRO), Wind and 
Trees group meets every 4-5 years. Previous meetings have been in Edinburgh UK 
(1993), Joensuu Finland (1998) and Karlsruhe Germany (2003). The 2007 meeting was 
held on August 5-9 in Vancouver, hosted by the UBC Department of Forest Sciences, 
FERIC and the BCMOF Research Branch Decision Support group. The conference 
scientific committee includes scientists in the forefront of windthrow research from North 
America and Europe. This conference series provides an opportunity for an international 
and multidisciplinary group of aerodynamicists, physicists, physiologists, ecologists, 
foresters, engineers, and arborists to present their work and discuss new developments, 
approaches, and methodologies in the fields of wind and tree interaction, damage 
prediction, and damage mitigation.  This extension proposal was intended to facilitate 



delivery of the Day 4 workshop where the focus was on windthrow risk modeling and 
management strategies. 
 
The beneficiaries of the Day 4 workshop included foresters, biologists, engineers and 
arborists who wished to share their knowledge and experience and learn from other 
managers and scientists about the latest techniques for predicting and managing 
windthrow. Our project partners, Mario Di Lucca of the BCMOF Decision Support 
Group, Marguerite Forest of the Council of the Haida Nation and Ingrid Hedin of FERIC 
were representative of the broad group of BC researchers and managers who benefitted 
from the conference and workshop. A staff member from the Council of the Haida 
Nation, forestry group prepared a poster on windthrow impacts in Haida Gwaii and 
attended the conference and workshop. We use a portion of the budget to cover his 
conference fee and travel costs. 
 
We were also able to offer a reduced registration fee for graduate students and providing 
positions for student interns to assist with the conference, we will provide these 
upcoming scientists and managers with the opportunity to meet and mingle with 
established scientists and managers and to gain experience in workshop delivery. 
 
 
Project Objectives 
Our objectives in hosting this workshop in BC were to: 1) bring experts on wind, wind 
effects on trees, and windthrow modeling and management to BC to share their latest 
research with each other and with local professionals; 2) to have this group discuss the 
status of windthrow models and identify priorities and strategies for improving these 
models; 3) to have local and international professionals discuss and share their expertise 
on windthrow management strategies; 4) to produce a journal special issue with articles 
that reflect the best current science in this field; 5) to showcase local research and 
management practices to an international audience of scientists and managers; and, 6) to 
provide graduate students with the opportunity to attend and assist with running an 
international conference.
 
Methods 
The conference was organized by IUFRO Unit 8.01.11 Impact of Wind on Forests of 
which Steve Mitchell has been unit coordinator since 2005. The conference scientific 
committee was chaired by Steve Mitchell and included the chairs/hosts of the previous 
three Wind and Trees conferences along with leading scientists in the field from North 
America and Europe. The conference and workshop was hosted the UBC Department of 
Forest Sciences, FPInnovations-FERIC and the BC Ministry of Forests. The local 
organizing committee included Steve Mitchell and Michael Novak (UBC), Ray Krag and 
Ingrid Hedin (FERIC), and Mario Di Lucca (BCMOF). The conference website was 
launched in May 2006, registration opened in November. The first call for papers went 
out in early December. FERIC hosted the conference website and handled registrations 
and communication with participants. The conference was held in the classrooms and 



atrium space in the UBC Forest Sciences Centre for August 6, 7 and 9 accommodation 
was arranged through UBC Housing and Conferences. We provided shuttle vans for 
mobility-limited participants to and from the UBC Suites to the Forest Sciences Centre at 
the beginning and end of each day.  
 
Results and Discussion 
On Days 1 and 2 of the conference, speakers presented oral and poster-based 
presentations in four consecutive sessions on: windflow over landscapes and within 
canopies; wind loading and resistance; biomechanics and acclimative growth; and, 
ecological effects (Appendix 1). On Day 3 we toured areas of Stanley Park damaged by 
the December 2006 storm in the company of Bill Stephen, a City of Vancouver urban 
forestry technician. We continued on to the UBC Malcolm Knapp Research Forest where 
presentations were given by researchers working on the riparian buffers experiment, tree 
biomechanics and windthrow risk assessment. Day 4, the final day of the conference, was 
structured as a workshop and will focused on the current status and future development of 
windthrow risk prediction tools and management practices. During the morning session, 
speakers from Finland, Britain and Canada reviewed the status of current windthrow 
models, and speakers from Australia, Sweden and Canada discussed current windthrow 
issues and management responses. Following these morning presentations, we had a 
panel that included modellers and managers discuss future directions in windthrow risk 
modelling. The audience was asked to provide input on modelling priorities and tools 
during this discussion. During the afternoon session we had speakers from the 
arboricultural community including representatives of BC Hydro, Vancouver Parks and 
the International Society of Arborists (ISA) describe their windthrow management 
programs and discuss their use of and need of prediction tools. These speakers then 
joined a panel to discuss and answer questions on these topics from the floor. A 
document summarizing these sessions and subsequent discussion was prepared by the 
graduate student interns (Appendix 2) 
 
To encourage participation by local practitioners, we enabled registrants to register for 
the full conference or for the Day 4 workshop only. We also requested and received ISA 
continuing education credits for the Day 4 workshop and had 20 BC arborists registered. 
We had a total registration of 120 participants for Day 4 of the conference. Graduate 
student interns assisted with conference organization and delivery. Abstracts for oral and 
poster presentations were be compiled in a conference abstracts document and this was 
distributed to conference registrants in a paper booklet and has been posted on the web: 
http://faculty.forestry.ubc.ca/mitchell/publications/wind_&_trees_abstracts_combined.pd
f
 
Conference registrants were also provided with a listing of all participants and their 
contact information where permission was granted to distribute this. 
 
Authors who submitted abstracts for oral or poster presentations were asked if they 
wished to submit a manuscript for a conference special issue of the international journal 
‘Forestry’ published by Oxford University Press. The abstracts submitted by this group 
were reviewed by members of the conference Scientific Committee, and twenty authors 

http://faculty.forestry.ubc.ca/mitchell/publications/wind_&_trees_abstracts_combined.pdf
http://faculty.forestry.ubc.ca/mitchell/publications/wind_&_trees_abstracts_combined.pdf


were invited to submit manuscripts. Of these 13 have been accepted and are in final 
editing or typesetting for the May 2008 issue of the journal (Appendix 3). Dr. Gary Kerr, 
Editor  of the journal ‘Forestry’ is the editor of this special issue, Dr. Steve Mitchell is the 
Managing Editor, and Drs. Chris Peterson (USA), John Moore (UK), Heli Peltola 
(Finland) and Jean-Claude Ruel (Canada) are the guest editors. By publishing in this 
international peer-reviewed journal we will make the results available to a wide 
international audience. We have ordered and will distribute copies of this special issue to 
all conference and workshop participants and distribute 40 additional copies through the 
BCMOF and FERIC to other interested parties in BC. 
 
 
Conclusion 
This was a successful conference and workshop with 120 participants from 22 countries. 
A follow-up modeling workshop has been scheduled for October 2008 and we expect to 
hold the next Wind and Trees workshop in Georgia, USA or Bordeaux, France in 2011. 
The Wind and Trees special issue of the journal Forestry is in final editing/production 
and will be shipped to conference participants in May or June 2008. 



Appendix 1.  Conference Agenda and list of Presentations 
 

SCHEDULE OF PRESENTATIONS 

Monday August 6, 2007  (Room: FSC 1005) 
 

Time Presenting 
Author 

Title Session/  
Category 

8:30  Introduction  
8:40 Zachara Wind damage  to Scots pine and Norway spruce on 

Polish lowland – spatial analyses and silvicultural 
approach 

1 Windthrow    
   Management 

9:00 Shorohova Wind induced successional changes at different 
scales in a pristine boreal forest 

1 Ecology 

9:20 Nicoll Improvements in anchorage provided by the 
acclimation of forest trees to wind stress 

1 Growth 

9:40 Ruel Adapting the ForestGales model for complex 
stands 

1 Windthrow  
   Modelling 

10:00  Coffee  
10:40 Goodrick Climatology of hurricane winds for the 

southeastern United States and application to 
mitigating windthrow risk 

2 Wind 

11:00 Perry Assessment of wind vulnerability in two Maine 
landscapes 

2 Wind 

11:20 Dupont Impact of forest edge shape on tree stability 2 Wind 

11:40 Zaschke The gustiness of wind downstream of a forest edge 2 Wind 
12:00 Phaneuf CFD modelling of airflow through a forest stand 

and clearing 
2 Wind 

12:20  Lunch  
13:00 Ishikwa Fluid dynamics of trees 3 Mechanics 
13:20 Newson Windthrow: a geotechnical engineer’s perspective 3 Mechanics 
13:40 Brunet The development of turbulence in forest edge flow 

and its impact on tree motion: a coupled flow-tree 
simulation study 

3 Mechanics 

14:00 Rudnicki Dynamics of realized sway period in coniferous 
and deciduous canopies 

3 Mechanics 

14:20 Abd. Ghani The effect of root loss on anchorage of shallowly 
rooted tropical trees 

3 Mechanics 

14:40  Coffee  
15:10  Poster Presentations Poster 
16:40  Wrap-up  

 



Tuesday August 7, 2007 – Session A (FSC 1005) 
 

Time Presenting 
Author 

Title Session/ 
Category 

8:30  Introduction  
8:40 Albrecht Empirical storm risk modeling with single-tree data from long-

term experimental growth and yield-plots in southwestern 
Germany 

1 Windthrow  
   Modelling 

9:00 Kohnle An inventory-based approach for modeling single tree storm 
damage - experiences with the winter storm 1999 in 
southwestern Germany 

1 Windthrow  
   Modelling 

9:20 Kamimura Developing a decision-support system for wind risk modelling 
as a part of forest management in Japan 

1 Windthrow  
   Modelling 

9:40 MacIsaac Development and long-term evaluation of silviculture systems 
to reduce windthrow risk in aspen- spruce stands in Alberta 

1 Windthrow 
   Modelling 

10:00  Coffee  
10:40 Rodriguez Numerical analysis of the effects of tree architecture on its 

dynamics 
2A Mechanics 

11:00 Gromke Aerodynamic modeling of trees for small scale wind tunnel 
studies 

2A Mechanics 

11:20 Novak Turbulent flows in forest and clearing configurations: wind 
tunnel and flow simulation 

2A Wind 

11:40 Frank Numerical study of the airflow over clearings 2A Wind 
12:00 Clark Effects of partial canopy removal on windflow: wind tunnel and 

large eddy simulations 
2A Wind 

12:20  Lunch  
13:00 Fourcaud Assessing tree anchorage mechanisms using a simple 2D finite 

element model 
3A Mechanics 

13:20 Lundstrom Degrees of uniform exploitation of stem bending capacity for 
Norway spruce, depending on site and season 

3A Mechanics 

13:40 Schindler Responses of two groups of Scots pine trees to dynamic wind 
loading 

3A Mechanics 

14:00 Suzuki Self-induced oscillation of a standing tree in wind 3A Mechanics 
14:20 Wellpott Wind loading on trees in two nearby stands with different 

structure 
3A Mechanics 

14:40  Coffee  
15:20 Suarez The integration of airborne LiDAR to ForestGALES to estimate 

wind loading on individual trees 
4A Windthrow 
      Modelling 

15:40 Usbeck Large scale winter storm damage to Swiss forests - a pattern 
and risk analysis 

4A Windthrow 
      Modelling 

16:00 Bock Influence of ecological and silvicultural predisposing factors to 
windthrow damage in beech (Fagus sylvatica) stands 

4A Windthrow 
      Modelling 

16:20 Schelhaas Silvicultural options at the stand level to minimise wind 
damage 

4A Windthrow 
    Management

16:40 Waitt Stories from Mount St. Helens 4A 



Tuesday August 7, 2007 – Session B (Room: FSC 1003) 
 

Time Presenting Author Title Category 
10:40 Telewski Flexure wood in hybrid poplar 2B Growth 
11:00 Moore Wind effects on juvenile radiata pine trees growing in 

New Zealand 
2B Growth 

11:20 Mitchell Drag coefficients, streamlining and crown morphology in 
flagged Douglas-fir 

2B Growth 

11:40 Turner Is spiral grain a full-tree response to environmental 
conditions?  Analysis of the literature 

2B Growth 

12:00 Fourcaud Interactions between static and dynamic loading and 
their influence on acclimative growth in young trees 

2B Growth 

12:20  Lunch  
13:00 Soukhovolsky Reforestation after windthrow in Ural: models on 

different scales 
3B Ecology 

13:20 Van Couwenberghe Tree regeneration and vegetation dynamics in windthrow 
forest gaps from French integrated monitoring sites 

3B Ecology 

13:40 Xi Forest response to natural disturbance: Change in 
structure and diversity on a North Carolina Piedmont 
forest in response to catastrophic wind events 

3B Ecology 

14:00 Zhu Tree/stand characteristics and snow/wind induced 
damage in montane secondary forests of Northeastern 
China 

3B Ecology 

14:20 Hamilton Program for proxy wind recovery from conifers in Baja 
California 

3B Ecology 

14:40  Coffee  
15:20 Taylor, Sarah Characterising spatiotemporal patterns of insect and 

wind-related mortality in balsam fir and spruce stands 
4B Ecology 

15:40 Taylor, Steve Some aspects of windfall and spruce beetle dynamics in 
sub-boreal spruce forests in central interior British 
Columbia 

4B Ecology 

16:00 Gardiner Competition indices as a measure of wind loading on 
individual trees in a forest stand 

4B Ecology 

16:20 Gersonde Dendrochronological reconstruction of wind disturbance 
events in second-growth Douglas-fir forests 

4B Ecology 

16:40 Peterson Salvaging changes microsite abundances after deciduous 
forest windthrow  

4B Ecology 

 



Thursday August 9, 2007 (Room: FSC 1005) 
 

Time Presenting 
Author 

Title Category 

8:30  Introduction  
8:40 Gardiner The future of wind damage modelling 1 Windthrow  

   Modelling 
9:00 Byrne Integrating ForestGALES_BC with the TASS/TIPSY  growth 

and yield model 
1 Windthrow  
   Modelling 

9:20 Peltola Risk management of wind damage in forest planning based on 
heuristic optimization 

1 Windthrow  
   Modelling 

9:40  Panel Discussion 1 Windthrow  
    Modelling 

10:10  Coffee  
10:40 Beese Quantifying wind damage for variable retention harvesting in 

Coastal British Columbia 
2 Windthrow  
   Management  
  – Forests  

11:00 Wood Windthrow in Tasmania, Australia: issues, implications and 
management 

2 Windthrow  
   Management  
  – Forests 

11:20 Valinger Long-term effects on growth after windthrow of 70 mill. m3 in 
southern Sweden 

2 Windthrow  
   Management  
  – Forests 

11:40  Panel Discussion 2 Windthrow  
   Management  
  – Forests 

12:20  Lunch  
13:00 Dunster Assessing and managing tree hazards 3 Windthrow  

   Management 
   – Urban Parks 

13:20 Stephen Windthrow management in urban forests and parks 3 Windthrow  
   Management 
   – Urban Parks 

13:40 Fisher Windthrow impacts and management, powerlines 3 Windthrow  
   Management 
   – Urban Parks 

14:00  Panel Discussion 3 Windthrow  
   Management 
   – Urban Parks 

14:40  Coffee  
15:10 Fisher Tree Canada  
15:30  IUFRO Business Meeting  
15:30  Poster Presentations Poster 

 



Appendix 2 
 
Summary of Presentations, Panel Discussions and Audience Feedback for Day 4 
Workshop Sessions 
 
Session 1. Wind Damage Modelling 
In this session we had three speakers Dr. Barry Gardiner of the UK Forestry Commission, 
Dr. Heli Peltola of the University of Joensuu, Finland, and Mr. Ken Byrne PhD candidate 
UBC Department of Forest Sciences. Dr. Gardiner reviewed the state of the 
ForestGALES family of models, the capabilities and limitations of these models and 
identified future research directions. Mr. Byrne reviewed developments in stand-level 
spatial modeling and damage propagation in the WINDFIRM modeling framework that 
integrates ForestGALES with the BCMOF growth and yield model TASS. Dr. Peltola 
reviewed developments in landscape scale modeling within ArcGIS using the HWIND 
windthrow prediction model and SIMA forest growth model.  
 
Areas where further improvements are needed include: improved datasets for model 
validation; validation at the individual tree, stand and landscape scale; improved capacity 
for modeling wind loading and tree-tree interactions within complex stands and partial 
harvesting; improved user interfaces. A half-day post conference workshop immediately 
following Day 4 was arranged to enable the various research group to discuss future 
collaborative activities to work on these issues. A modeling workshop has been 
scheduled in Roslin Scotland for the 3rd week of October, 2008. 
 
 
 
Session 2. Implications of Wind Damage and Management Responses - Forestry 
Dr. Matt Wood of ForestryTasmania, Drs. Erik Valinger and Michael Ottosson Löfvenius 
from SLU, Umea Sweden and Mr. Bill Beese of Western Forest Products, Campbell 
River BC gave presentations on windthrow outcomes in managed forests in Australia, 
Sweden and Canada and discussed strategies being followed to predict, monitor and 
mitigate damage. ForestryTasmania manages eucalypts in natural and plantation settings, 
and radiata pine in plantations. Tasmania is routinely exposed to high winds. Wind 
damage to-date has been low in partial harvests in natural forests, but is impacting yield 
and wood quality in plantations. Empirical and process models are being adopted to 
improve windthrow risk assessment. Managed forests in Sweden were heavily damaged 
by a January 2005 wind storm, one of a succession of storms that have damaged the 
Swedish forestry estate. Damage patterns were assessed using plots from the National 
Forest Inventory. Damage was highest in older, higher volume Norway spruce dominated 
stands, particularly where they had been recently thinned. Implications are greatest on 
small forest owners where a substantial amount of their timber was damaged. Mr. Beese 
reported the results of 6 years of monitoring in variable retention cutblocks in coastal BC. 
On average 15% of trees in plots on cutblock edges were damaged. This compared to 
22% in internal retained patches and 31% in reserved strips. Other damage predictors 
included higher topographic exposure, taller stands, greater fetch and windward facing 
boundaries. Western Forest Products uses card based field assessments and GIS-level 



empirical windthrow risk mapping to predict windthrow susceptibility and potential 
impacts, and focuses windthrow mitigation activities in areas with higher impact 
potential. 
 
 
Session 3. Implications of Wind Damage and Management Responses - Arboriculture 
and Urban Forestry 
Our speakers in this session included Mr. Bill Stephen, Vancouver Parks Board, Mr. 
Brian Fisher, BC Hydro and Mr. Julian Dunster, Dunster and Associates. These speakers 
reviewed the impacts of high wind events on trees in parks, subdivisions and along 
powerlines. In areas with high impact potential, trees are routinely assessed. For example, 
the City of Vancouver has a complete GIS-based inventory of street trees, and trees are 
inspected every 3 years, or in response to reports from the public or city employees of a 
change in tree status. BC Hydro routinely inspects trees adjacent to distribution lines. 
None-the-less, tree related powerline impacts account for 50% of outages. Hazard tree 
assessments follow standard arboricultural practice with an evaluation of tree health, 
defects and rooting conditions, potential for impacts. These assessments are qualitative 
and reflect professional experience and judgement. Mitigating activities include tree 
removal and pruning. Topping is practiced, but not preferred since it creates a source of 
infection and development of weakly attached multiple tops. There are several areas with 
potential for transfer of knowledge from the windthrow research community to the 
arboricultural community. Compilation of failure statistics and empirical models of 
population failure rates would provide an ‘epidemiological’ context for individual tree 
diagnoses. This would be particularly helpful in forested parks, new subdivisions and 
powerlines where native trees grow in stands. Work on tree loading and resistance could 
provide a more quantitative basis for assessments of individual tree stability, however, 
more loading and resistance work needs to be done on common amenity species and the 
effects of defect or damaged root systems. 



Appendix 3 - List of papers accepted for Wind and Trees special issue of ‘Forestry’. 
 

MS ID 
Corresponding 
Author Full Author list 

2007-071 Gromke C. Gromke and B. Ruck 
2007-072 Kamimura K. Kamimura1, B. A. Gardiner, A. Kato, S. Takahashi, T. Hiroshima, and N. Shiraishi 
2007-074 Wood M.J. Wood, R. Scott, and P.W. Volker 
2007-076 Schelhaas M. J. Schelhaas 
2007-079 Xi W. Xi and R.K. Peet 
2007-084 Dupont S. Dupont and Y. Brunet 
2007-087 Shorhova E. Shorohova 
2007-094 Peterson C. J. Peterson and A. D. Leach 
2007-099 Cornelia C. Frank and B. Ruck 
2007-100 Nicol B. C. Nicoll, A. J. Peace and B. A. Gardiner 
2007-101 Gardner B.A. Gardiner, K. Byrne, S. Hale, K. Kamimura, S.J. Mitchell, H. Peltola, J.-C. Ruel 
2007-102 Moore J. R. Moore, J. D. Tombleson, J. A. Turner and M. van der Colff 
2007-115 Brunet Y. Brunet, S. Dupont, and D. Sellier 
   

 
MS ID Title 
2007-071 Aerodynamic modeling of trees for small scale wind tunnel studies 
2007-072 Developing a decision-support system for wind risk modelling as a part of forest management in Japan 
2007-074 Windthrow in Tasmania, Australia: issues, implications and management. 
2007-076 Silvicultural options at the stand level to minimise wind damage 

2007-079 
Forest response to natural disturbance: Change in structure and diversity on a North Carolina Piedmont forest in response to 
catastrophic wind events' 

2007-084 Impact of forest edge shape on tree stability 
2007-087 Wind induced successional changes at different scales in a pristine boreal forest 
2007-094 Salvaging changes microsite abundances after deciduous forest windthrow 
2007-099 Numerical study of the airflow over clearings 
2007-100 Improvements in anchorage provided by the acclimation of forest trees to wind stress 
2007-101 A review of mechanistic modelling of wind damage risk to forests. 
2007-102 Wind effects on juvenile radiata pine trees growing in New Zealand 
2007-115 The development of turbulence in forest edge flow and its impact on tree motion: a coupled flow-tree simulation study 
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