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Conference Program - Day 1
Thursday 5th September 2019, at the National Wine Centre, Adelaide

Time Presenter   Topic 

8:50 - 8:55am Glenn Williams Director, TREENET Welcome & Housekeeping

8:55 - 9:05am
Uncle Mickey O’Brien 
Lord Mayor Sandy Verschoor

Adelaide Plains People 
City of Adelaide

Welcome to Country 
Launch of 20th Symposium

9:05 - 9:40 am Prof Peter Newman AO Curtin University
"Bob Such Keynote Address: 
We Can’t Fix Climate Change Without Planting More Trees"

9:40 - 9:45 am Audience by sms Q and A for Peter Q and A

9:45 - 10:25 am Dr Greg Moore OAM University of Melbourne Street Trees: Recipes for Success and Prescriptions for First Aid.

10:25am - 10:30 am Audience by sms Q and A for Greg Q and A

10:30 - 11:00 am Morning Tea

11:00 - 11:30 am Dr Peter May University of Melbourne Is there anything new to say about soil and trees?

11:30  - 11:35 am Audience by sms Q and A  for Peter Q and A

11:35 - 11:55 am Declan McDonald SESL Australia Establishing treescapes in challenging urban in-fill developments

11:55  -12:00 noon Audience by sms Q and A for Declan Q and A

12:00 - 12:25 pm
Dr Rodney van der Ree 
& Dr Stephen Griffiths

WSP (formerly WSP/Parsons Brinckerhoff), 
La Trobe University

Experimenting with artificial hollows 
– how to maximise learning while carving holes in trees.

12:25 - 12.30 Audience by sms Q and A  for Rod & Steve Q and A

12:30 - 1:30 pm Lunch



Conference Program - Day 1
Thursday 5th September 2019, at the National Wine Centre, Adelaide

Time Presenter   Topic 

1:30 - 1:50 pm Ben Seamark City of Burnside, SA I Love Trees because Trees are Messy

1:50 - 2:00 pm Audience by sms Q and A  for Ben Q and A

2:00 - 2:20 pm Heather Johnstone Vic Park Trees Development of an Urban Forest Strategy – Community Led Initiative

2:20 - 2:30 pm Audience by sms Q and A for Heather Q and A

2:30 - 2:50 pm Assoc Professor Andrew Butt RMIT Shady Deals for Urban Greening

2:50- 3:00 pm Audience by sms Q and A for Andrew Q and A

3:00 - 3:30 pm Afternoon Tea

3:30 - 3:50pm Hon Kevin Scarce Chancellor, Uni of Adelaide; Patron AoH Avenues of Honour Project - General Address

3:50 - 4:20pm Dan Lambe Arbor Day Foundation Tree Cities of the World: Celebrating Greener Cities Worldwide

4:20 - 4:30 pm Audience by sms Q and A for Dan Q and A

4:30 - 4:40 pm TREENET AWARDS PRESENTATION

4:45 - 6:00 pm Networking Session Networking in relaxed style. Live Entertainment

6:00 - 10:00 pm
Gala Dinner 
Dr Lyndal Plant

The Next Twenty Years



Conference Program - Day 2 
Friday 6th September 2019, at the Waite Arboretum, Adelaide

Time Duration

9:00 - 9:05 am Dr Greg Moore TREENET Chair Welcome to Day 2

Self Guided Walk - Arboretum App (Substitute option for any session)

H2Oak – From Flood to Foliage 
Dr Tim Johnson, City of Mitcham 
Russell King, City of Mitcham

Connecting Canopy Habitat Across 
Roads 
Rod van der Ree, WSP
Cameron Ryder, Ryder Consulting
Grant Harris, Ironbark Enviro Arb

Giant Pine Scale Awareness 
David Hubbard, Biosecurity SA
Andrew Nicholls, City of Tea Tree Gully 

Why Have All the Best Trees Gone? 
Brian Gepp

9:05 - 9:45 am 40 mins

9:50 - 10:30 am 40 mins

10:30 - 11:00 am 30 mins Refreshments

11:00am - 11:40 pm 40 mins

11:45am - 12:25 pm 40 mins

12:30 - 1:20 pm 50 mins LUNCH

1:30 -2:10pm

40 mins
(including 
audience 
interaction /
Q and A)

Friday Forum - Group A

Option A1 - McLeod Lecture Theatre  
Soil Volumes and Soil Design for Arborists
Elke Haege - Elke Landscape
Simon Leake - SESL
Dr Peter May - University of Melbourne

Option A2 - Charles Hawker Auditorium
Measuring Urban Heat Island through Citizen 
Science 
Priya Rajagopalan - RMIT

Option A3 - McLeod Function Rooms (Beltana Cafe)
Heritage Trees from Hawaii and Beyond: 
An evaluation of the criteria
Myles Ritchie - University of Hawaii

2:15 -2: 55 pm

40 mins
(including 
audience 
interaction /
Q and A)

Friday Forum - Group B

Option B1 - McLeod Lecture Theatre  
ClimateWatch - Harnessing Citizen Science
Nadiah Roslan - Earthwatch Institute

Option B2 - Charles Hawker Auditorium 
Tree Habitat & Tree Hollows
Grant Harris - Ironbark Enviro Arb

Option B3 - McLeod Function Rooms (Beltana Cafe)
Promoting Urban Forest Projects
Kim Syrus - Horticultural Media Association SA

3:00 - 3:20 pm 20 mins Refreshments & Wrap-up Pavillion Marquee

3:30 - 4:00 pm 30 mins TREENET AGM The Coach House Science Centre



The Right Honourable The Lord Mayor of Adelaide Sandy Verschoor

Sandy is a first-generation Australian of Dutch, French, Portuguese and 
Ceylonese descent. Her parents gave her a deep-rooted understanding of 
business, an adventurous spirit, commercial acumen and a love of the arts. 
Sandy is married to Gregg Mitchell, a graphic designer and artist, and has two 
daughters, and a son.

Sandy was elected as an Area Councillor in the 2015 by-election and served 
as Deputy Lord Mayor from June 2017 to November 2018. She has had a 
career in both the public and private enterprise, not-for-profits, and Local 
and State government, including three years as General Manager City 
Culture and Community Services for the City of Adelaide.

She has been on numerous boards including the Adelaide Convention 
Bureau, Premier’s Climate Change Council, Adelaide Film Festival, Capital 
City Committee, as well as a trustee of the Adelaide Festival Centre Trust 
and Chairs a disability housing solutions organisation Aliro Ltd.

As Lord Mayor, Sandy is keen to keep costs low for residents and businesses 
by reducing red tape, strengthening Adelaide’s global reputation for culture, 
climate change action, and entrepreneurialism, preserving Adelaide’s 
heritage, and enhancing the city’s precincts and main streets for the benefit 
of local small business owners and the community.

Mickey Kumatpi Marrutya O’Brien

Uncle Mickey is a Senior Aboriginal Man.

He is a descendant of the Kaurna (Adelaide Plains) and Narrunga (York 
Peninsula) peoples.

Mickey has been, sharing cultural engagement for a number of years. It is 
a role handed to him by his Father, Uncle Lewis Yerla Burka O’Brien. It is a 
position he honours and respects greatly.

Mickey is a Foster Parent of seventeen years, to three beautiful children.

He has travelled all across Australia, living and working in a number of 
Aboriginal Communities, delivering programs and benefits.

He enjoys the opportunity to support the Aboriginal Community, sitting on 
boards and Advisory Panels.

Mickey is a recipient of the Rotary Club Courtesy Award, for Community 
involvement working with youth. He is also an Australia Day Service Award 
recipient, for his work as a volunteer on advisory groups.

He enjoys sharing Cultural Knowledge and providing Welcome to Country 
with people, not at people.

His Father has told Mickey “Aboriginal people have always welcomed people 
to this country, we just never told them to go home”.

Welcome to Country Launch of the 20th Symposium

Presenters, Bios and Topics - Day 1
Thursday 5th September 2019, at the National Wine Centre, Adelaide



We Can’t Fix Climate Change Without Planting More Trees 
The latest report from the IPCC on 1.50C shows that we need to do all we can to remove fossil fuels 
from our economy but we cannot make the necessary adjustment to reducing CO2 in the atmosphere 
unless we put much more carbon back into the landscape. This needs more plant matter and more soil 
carbon – both mean more trees. Globally there is still more carbon being depleted from the land rather 
than being regenerated.

This presentation will show how critical cities are to this agenda, both in the application of biophilic 
urbanism into every part of the city but also in ensuring the bioregion plants trees through carbon 
neutral programs. Carbon neutral can be a major source of funding for tree planting. It is now clear 
how to remove coal and oil in power and urban transport through solar, wind, batteries and electric 
vehicles thus contributing to resolving the climate emergency in the next 12-15 years. But what do 
we do with the unsolved issues such as natural gas used in industrial heat, and oil used in aviation, long 
distance trucking and shipping? It is unlikely they will find a reasonable solution in this critical period. 
Perhaps all these need to become carbon neutral while they keep using fossil fuels, thus giving them 
the chance to contribute during the carbon emergency of the next 12-15 years, and planting millions 
of trees for their multiple benefits.

Presenters, Bios and Topics - Day 1
Thursday 5th September 2019, at the National Wine Centre, Adelaide

Professor Peter Newman AO

Peter Newman began in 2008 as the Professor of Sustainability at Curtin 
University and Director of the Curtin University Sustainability Policy 
(CUSP) Institute. He started as an academic at Murdoch University in 1974 
and retired in 2007, the last 20 years as the Director of the Institute for 
Sustainability and Technology Policy.

He sat on the Board of Infrastructure Australia and is a Lead Author for 
Transport on the IPCC. His books include ‘Green Urbanism in Asia’ (2013), 
‘Resilient Cities: Responding to Peak Oil and Climate Change’(2009), ‘Green 
Urbanism Down Under’ (2009) and ‘Sustainability and Cities: Overcoming 
Automobile Dependence’ with Jeff Kenworthy which was launched in the 
White House in 1999. 

In 2001-3 Peter directed the production of Western Australia’s Sustainability 
Strategy in the Department of the Premier and Cabinet. In 2004-5 he was a 
Sustainability Commissioner in Sydney advising the government on planning 
and transport issues. In 2006/7 he was a Fulbright Senior Scholar at the 
University of Virginia Charlottesville.

In 2011 Peter was awarded the Sidney Luker medal by the Planning Institute 
of Australia (NSW) for his contribution to the science and practice of town 
planning in Australia and in 2014 he was awarded an Order of Australia for 
his contributions to urban design and sustainable transport, particularly 
related to the saving and rebuilding of Perth’s rail system. He was an elected 
Fremantle City Councillor from 1976-80 where he still lives.

The Bob Such Keynote Address



Street Trees: Recipes for Success and Prescriptions for First Aid 
After 20 years of TREENET symposia, there is a much better understanding of what makes a street 
tree planting successful. Proper tree selection and using the highest quality stock are a great start, 
but problems with planting technique are still too common. Trees are planted too deep or shallow 
and the process of planting can contribute to site compaction. Even the mulch and paving materials 
surrounding street trees can affect their success.

Street trees can benefit enormously from cost-effective formative pruning. However, this simple and 
efficient technique is still practised rarely in municipal horticulture. Even simple maintenance such a 
deadwooding canopies is often forgotten. Many street trees suffer damage and wounds from neglect 
or the human activities taking place around them. Appropriate action such as bark grafting and the use 
of epicormic and lignotuberous shoots can quickly restore the amenity of a tree.

In an era when ground penetrating radar and the use of drones allows better inspection of tree 
canopies and root systems, it is disappointing that street tree plantings often fail through ignorance 
and the failure to apply basic arboricultural principles. This paper is a timely reminder of what can be 
done to make street trees great again.

Is there anything new to say about soil and trees? 
Soil is complicated and we still have a lot to learn about soil/tree interactions. This presentation will 
look at some recent research that throws some light on these interactions, as well as providing some 
general advice about soil specification and amelioration for healthy tree growth. The presentation will 
finish by thinking aloud about possible directions for providing sustainable soil environments for urban 
trees.

Presenters, Bios and Topics - Day 1
Thursday 5th September 2019, at the National Wine Centre, Adelaide

Dr Greg Moore OAM

Senior Research Associate of Burnley College, University of Melbourne 
Greg was Principal of Burnley from 1988 to 2007 and Head of the School of 
Resource Management at the University from 2002 to 2007.

With a general interest in horticultural plant science, revegetation and 
ecology, Greg is particularly interested in arboriculture. He was inaugural 
president of the International Society of Arboriculture, Australian Chapter, 
and has been a member of the National Trust’s Register of Significant Trees 
since 1988 and chair since 1996. He has served the Board of Greening 
Australia (Victoria) 1988-2012 and was a trustee of Trust for Nature, 2009-
17. He has chaired TREENET since 2005 and is on the board of Sustainable 
Gardening Australia. He has written two books, contributed to five others 
and has published over 165 scientific papers and articles. He was awarded an 
OAM in 2017 for services to the environment, particularly arboriculture.

Dr Peter May

Peter May graduated with an honours degree in agricultural science from 
the University of Melbourne and completed a PhD in soil science at the 
same institution. He was employed as an academic at Burnley Campus – The 
University of Melbourne for 30 years, developing expertise in soil science, 
urban soils and urban and landscape horticulture. At Burnley he taught 
undergraduate and post-graduate subjects, managed courses and supervised 
postgraduate students. He was head of Campus on retirement in 2005. On 
retiring he established a consultancy business (May Horticulture Services) 
and for about 12 years provided specialist advice in a range of areas including 
urban and landscape soils, landscape plant establishment, landscape plant 
selection and the management and maintenance of landscape plants, 
primarily to local government and landscape architecture firms. He is 
now enjoying a proper retirement. He is an assistant editor of the journal 
Arboriculture and Urban Forestry.
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Establishing treescapes in challenging urban in-fill developments. 
The concept design for the redevelopment of a former paper mill in Alphington, Melbourne, featured 
medium density housing with generous streetscapes in an exclusive inner-city environment. 
Construction commenced with stripping of topsoil and removal off-site leaving the remnant tertiary 
basalt clay subsoil as the palette on which the green infrastructure would be developed. Spatial 
constraints and location of services across the site impacted on tree root volumes and tree pit widths. 
These challenges involved extensive research into tree species selection, appropriate soil volumes, 
suitable soil specifications, and assessment of longevity and stability of trees. It highlighted the 
importance of positive collaboration with Council, developers and technical experts to agree upon 
solutions, and underlined yet again, the importance of early professional assessment of soil conditions 
to ensure compatibility of design intent with achievable outcomes.

Declan McDonald

Declan has over 30 years experience in agricultural, horticultural, 
recreational and amenity soil management. In May 2014 he opened an office 
for SESL in Victoria.

He holds a B.Sc in Urban Horticulture (UTS) and a Master of Sustainable 
Agriculture (University of Sydney). He also holds Graduate Certificates in 
Climate Change (University of Melbourne) and Leisure Management (UTS) 
and an Associate Diploma in Horticulture (Nursery Mgt.).

He has a strong background in Urban Horticulture, Agricultural Production 
and Natural Resource Management through his work in Private Enterprise, 
State and Local Governments, and Catchment Management Authorities.

He has authored / co-authored a number of publications aimed at improving 
understanding and management of soil as a living realm.

In his current position of Senior Soil Scientist with SESL Australia he 
is responsible for high level technical input for design of tree soils, 
contaminated land assessment, major redevelopment work aimed at 
re-using site soils, and urban renewal projects including green walls and 
rooftop gardens, all while continuing to follow his passion for sustainable 
management of our soil resources

Tree Cities of the World: Celebrating Greener Cities Worldwide. 
Dan will provide a closer look at this new program offering from the Arbor Day Foundation, developed 
in partnership with the United Nations Food & Agriculture Organization (FAO).

Tree Cities of the World is committed to inspiring cities and towns to care for and celebrate their 
urban tree canopy. Find out how arborists and urban foresters from all corners of the globe can help 
communities achieve international recognition for leadership in urban & community forestry.

Dan Lambe

Dan is the president of the Arbor Day Foundation, founded in 1972, which 
has grown to become the largest nonprofit membership organisation 
dedicated to planting trees, with over one million members, supporters, 
and valued partners. Dan leads the strategic development of programs and 
partnerships through which the Foundation strives to educate, recognise, 
and empower people to plant, nurture, and celebrate trees.
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Experimenting with artificial hollows – how to maximise learning while 
carving holes in trees. 
The massive loss in the number of large trees with hollows is occurring in urban, agricultural 
and forestry landscapes globally.  It is particularly problematic in urban areas due to clearing for 
development and tree or branch removal to reduce risk to people and property.  

Historically, nest boxes have been used as replacement hollows, but numerous issues in the efficacy of 
nest boxes have recently been raised, despite using nest boxes in Australia for more than 40 years. 

In response, there has been a dramatic push in the last few years to install carved hollows in standing 
trees, with hundreds or possibly even thousands now being installed annually.  A pertinent question is 
‘Why did it take 40 years to realise nest boxes are sub-optimal, and will it take another 40 years before 
we are confident of the efficacy of carved hollows’? 

In this presentation Rod will explain why all land managers and arborists who install carved hollows 
must accept that every installation is an opportunity to ‘learn while doing’.  Furthermore, it is only 
by collaborating and taking an experimental approach that we will rapidly be able to answer the 
numerous questions surrounding the efficacy of carved hollows with maximum certainty.  Rod will 
then highlight the key components of scientifically robust experiments to guide land managers and 
arborists in their hollow-creation work.

Steve will explore initial findings from several Victorian-based research projects investigating the 
effectiveness of chainsaw-carved hollows.

Dr Rodney van der Ree

Dr Rodney van der Ree is the Australian National Technical Executive – 
Ecology, with WSP, a multi-national specialist engineering consultancy. 
He is internationally recognised for his expertise in urban ecology and 
road ecology. Rodney is also an Associate Professor at The University of 
Melbourne and continues to undertake research and supervise students 
in Australia and internationally, including Africa, Asia, Europe and the 
Americas. He has published extensively, with over 70 refereed scientific 
publications, 120 conference and community presentations, 100 reports 
and popular articles and dozens of media presentations. Rodney published 
the international award-winning “Handbook of Road Ecology” (Wiley, 2015), 
with 63 chapters by more than 100 authors from 25 countries. He has 
advised the European Union on habitat fragmentation issues and sits on 
expert advisory committees for the Swedish Transport Administration and 
VicRoads. He has supported the development and growth of road ecology 
research and mitigation programs in South Africa, Singapore, India, Taiwan, 
China, Japan and South America.

Dr Steve Griffiths

Steve is a Research Fellow in the Department of Ecology, Environment & 
Evolution at La Trobe University, Melbourne. His current research is focused 
on quantifying the effectiveness of different types of artificial hollows in 
providing supplementary nest and den sites for hollow-dependent fauna in 
human-disturbed landscapes. Along with collaborators from The University 
of Melbourne and The Arthur Rylah Institute for Environmental Research, 
Steve is involved in several projects looking at the pros and cons of using 
traditional timber and plywood nest boxes, versus novel, largely untested 
types of artificial hollows, such as log hollows that are salvaged from felled 
tree limbs, and cavities carved with chainsaws directly into the trunks and 
branches of live trees. Steve’s other research interests include the ecology 
and sociobiology of tree-roosting insectivorous bats, and mitigating risks 
associated with wildlife interacting with polluted anthropogenic water 
bodies.
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I Love Trees because Trees are Messy. 
Why is a community’s relationship with nature important in urban forestry management? How can 
arborists promote the urban forest to the broader community and why does this matter?

Relationships are formed through shared experience and knowledge. Many see trees as valuable 
natural assets whilst others see them as a liability. The relationship community has to the natural 
environment shapes policy, that in turn influences how trees are managed. Helping others to see trees, 
both for their individual personality and their relationship to nature, is important to help improve 
current policy development and practice.

Urban Forest Interactive is a website built by the City of Burnside allowing residents to identify trees 
around them, their role in the environment and through this learn more about the urban forest. Since 
its release in 2018, the website has won a number of awards and generated much interest both in 
Australia and overseas.

The City of Burnside is a small metropolitan Council with a population of 45,000, so how did an idea 
of building a tree website, similar to those developed by some of the largest cities in the world, get the 
unanimous endorsement of this Council?

This presentation entitled “I love trees because Trees are Messy” will explore why Urban Forest 
Interactive was built and what is needed to turn ideas into action.

Development of an Urban Forest Strategy – Community Led Initiative. 
At the heart of the Town of Victoria Park’s Urban forest strategy is the Vic Park community, both in 
content and in delivery. From inception, this Urban Forest Strategy (UFS) has been community led.

130 residents petitioned for a Special Electors Meeting, in the main due to the removal of 98 mature 
trees as part of a development at Lathlain Park, this resulted in a range of tree related motions being 
put forward at the meeting.

One such motion was for the Town to investigate writing an urban forest strategy.

During the process of investigation and the resultant tender to write the UFS the Town decided to 
approach the project with Asset Based Community Development (ABCD) principles in mind. Adopting 
this approach allowed for drawing on the strengths, skills and passions of the local community and 
provided a mechanism to increase capacity by providing $20,000 directly to the Vic Park Collective to 
run the project along with Vic Park Trees and other community members.

This presentation will discuss the timeline, processes, outputs and broader community outcomes of 
this project as well as structure, governance and challenges and what the implementation phase will 
look like.

Ben Seamark

Ben Seamark is an Environmental Manager and Consulting Arborist and has 
spent the past 25 years working with trees. He studied at Flinders University 
the University of Adelaide and Brookway Park school of Horticulture.

Ben joined the City of Burnside as Coordinator of Environmental Assets 
in 2016 where he is responsible for the management of trees, waste and 
biodiversity.

Ben’s work and life experiences have generated a passion for trees and 
their role in society and community, his other areas of interest include 
Environmental Economics, Information technology and Horticultural 
Science. These interests have intersected to develop a drive to reconnect 
people to nature. In 2018 Ben was awarded TreeNet’s Leadership in 
Urban Forestry for the development of Urban Forest Interactive, a website 
designed specifically to connect people to trees in their urban environment.

Heather Johnstone

Urban forests excite Heather, particularly working in the space that fosters 
multi-stakeholder partnerships to bring community outcomes such as 
improvements in social well-being and civic participation. She believes 
strongly that everyone has a skill they can share and that those in the 
community who choose to share their skills should be supported and valued 
appropriately, to build the capacity and resilience of the community as a 
whole.

During the last 2½ years Heather has volunteered her time in writing both 
the expression of interest and request for quote for the urban forest strategy, 
marketing and social media, developing content and running workshops 
for community consultation. Along with Dave Lindner from the Vic Park 
Collective and Millennium Kids Inc, co-authored the Town of Victoria Park 
Urban Forest Strategy along with Vicki Caulfield and Jim Mellor; coordinated 
the 40 volunteers that supported the project during its development and 
made numerous presentations to Town of Victoria Park staff as well as the 
World Forum on Urban Forests held last year in Italy.

Heather is a current member of the Transition to Implementation Working 
Group who are working on the implementation Action Plan for the Town of 
Victoria Park’s Urban Forest strategy. She also currently volunteers with 
community groups Vic Park Urban Foresters in the core group, sits on the Vic 
Park Collective committee and also the Millennium Kids Inc council where 
she lends her skills to increasing urban tree canopy and building stronger 
communities.
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Shady Deals for Urban Greening. 
Andrew will outline the work of the Clean Air and Urban Landscape hub as it relates to contemporary 
urban greening research. He will describe how the information generated in this project can have an 
impact by providing an example of the Shadeways project.

This is a partnership between RMIT, City of Greater Bendigo, Spatial Vision, Shanghai Qijing Planning 
and Design and La Trobe University. Shadeways seeks to leverage ongoing work between the City of 
Greater Bendigo and the Bureau of Meteorology to map fine-grained heat data and allow users to map 
low temperature travel routes. This will protect active mobility in cities and improve understanding of 
the benefits of urban greening.

Associate Professor Andrew Butt

Andrew is Associate Professor in Sustainability and Urban Planning at RMIT 
University, Melbourne. His research interests relate to land use planning 
systems and practice, with a focus on regional and peri-urban communities. 
Recently, this has included issues associated with climate change adaptation 
with planning systems and local government through policy and material 
interventions in areas including active transport, food systems and urban 
shade.

Rear Admiral the Honourable Kevin Scarce AC CSC RAN (Rtd)

Kevin was born in Adelaide and educated at Elizabeth East Primary School 
and Elizabeth High School, was the 34th Governor of South Australia from 
2007 to 2014. He served in the Royal Australian Navy from 1968, retiring 
in 2004. His appointments included service on HMAS Sydney during the 
Vietnam War, postings in Washington and London, Commanding Officer of 
HMAS Cerberus and Flag appointments as Naval Training and Naval Support 
Commander.

Kevin also specialised in military logistics and procurement, rising to the rank 
of Rear Admiral and Head of Maritime Systems at the Defence Materiel 
Organisation. After retirement, as Head of the South Australian Defence 
Unit, he led a government team that contributed to ASC winning the contract 
to build air warfare destroyers for the Australian Defence Force.

Kevin was awarded the Conspicuous Service Cross in 1994, the Knight of 
Grace in the Venerable Order of Saint John in 2007 and a Companion of the 
Order of Australia in 2008.

KIn addition to his role as 16th Chancellor of the University of Adelaide, 
Rear Admiral Scarce is Chair of the Adelaide Oval Stadium Management 
Authority, Chair of Cancer Council SA and President of Novita Children’s 
Services. He is a Director of a number of public and private companies, a 
Governor of the Coopers Foundation and joint Patron, with his wife Liz, of 
Anglicare SA.

Kevin became Patron of TREENET’s Avenues of Honour Project in 
December 2018.
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Dr Rodney van der Ree

Dr Rodney van der Ree is the Australian National Technical Executive – 
Ecology, with WSP, a multi-national specialist engineering consultancy. He 
is internationally recognised for his expertise in urban ecology and road 
ecology. Rodney published the international award-winning “Handbook 
of Road Ecology” (Wiley, 2015), with 63 chapters by more than 100 
authors from 25 countries. He has advised the European Union on habitat 
fragmentation issues and sits on expert advisory committees for the Swedish 
Transport Administration and VicRoads. He has supported the development 
and growth of road ecology research and mitigation programs in South 
Africa, Singapore, India, Taiwan, China, Japan and South America.

Grant Harris

Grant first studied arboriculture at Merristwood and worked as a climbing 
arborist at the University of Oxford Botanical Gardens, where he became 
interested in the management of habitat in veteran Oaks. After settling 
in Australia and completing a diploma in Arboriculture and degree in 
Environmental Science (Wildlife and Conservation Biology), he founded 
Ironbark Environmental Arboriculture. Grant and his team provide 
arboricultural and ecological consultancy services to local government, 
industry and private clients; with a particular focus on habitat trees.

Cameron Ryder

Cameron has been involved in the broader horticulture industry for 22 
years including 17 studying and practicing arboriculture. Cameron worked 
as a climbing arborist for a short while before injury forced an early end. 
Since 2004, he has worked as a consultant in the arboricultural industry and 
completed many and varied projects including as an expert witness in various 
legal fora.

In recent years he has co-authored 2 published journal articles based on 
previous research investigating a cost benefit analysis for formative pruning 
young trees and on the efficacy of Ground Penetrating Radar.

In 2014, Cameron started C&R Ryder Consulting. In a short while 
the business has experienced strong growth and focuses on providing 
high quality tree and vegetation assessments, tree surveys, strategic 
documentation and arboricultural project management to local governments, 
utilities, civil and the legal/insurance sectors.

Connecting Canopy Habitat Across Roads

A practical demonstration of techniques and ideas, for the construction of passageways for 
arboreal animals across roadways, using trees, poles and rope ladders.
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Dr Tim Johnson

Tim Johnson’s professional and personal 
interests cover many areas of the biological, 
engineering and human sciences, which 
overlap in his work in local government.

As Mitcham Council’s Sustainable 
Infrastructure Engineer, his work at the 
interface of civil engineering and urban 
horticulture focuses on enhancing natural 
and built assets through integration by 
design. Drawing on technical and academic 

knowledge and practical skills developed as a hands-on landscaper and 
horticulturist, Tim works with Council’s teams developing methods to 
demonstrate how green infrastructure can infiltrate stormwater into 
reactive clay soil to deliver drainage solutions, sustain urban vegetation 
and minimise impacts on built assets. 

His civil engineering doctoral research showed that infiltration through 
permeable paving reduced reactive soil movement near trees, and 
the depth at which the roots grew increased, thereby reducing the 
likelihood of root-related pavement damage. 

Tim’s role as an Industry Adjunct with the University of South Australia’s 
School of Natural and Built Environments links the University’s multi-
disciplinary expertise with opportunities to conduct applied research 
in Council’s streets and parks. As a result, many of Mitcham’s working 
WSUD sites incorporate experimental design components and research 
partners are working on an ongoing basis to analyse the data they’re 
providing.

Russell King

Russell is the Principal Engineer at the 
City of Mitcham in South Australia, and 
has over 15 years experience in Local 
Government working in a number of areas 
such as stormwater, roads, traffic, asset 
management, and construction. 

He has a passion for innovation and 
improving the way Councils deliver projects 
instead of sticking with ‘how we’ve always 
done it’, and making the world a better place 

for his children one WSUD project at a time. When he’s not in the office 
doing engineering he loves stopping pucks on the ice hockey rink, and 
trying to find tasty new places to eat around the world while travelling 
with his family.

H2Oak – From Flood to Foliage

Stormwater rapids flowed down the footpath and 
flooded into private properties, while trees new and old 
on nearby Netherby Reserve struggled for moisture in 
soil not replenished since the Millennium Drought.

Innovative drainage work solved the regular flooding 
by redirecting stormwater to soakage trenches which 
zig-zag the reserve. Annual growth increments in young 
English oak (Quercus robur) attest to the value of the 
flood to foliage approach, and data from the trenches 
quantify how much water is intercepted and harvested.

Subject to suitable weather, this session will enjoy a 
leisurely 10 minute walk to see Netherby Reserve’s 
datalogger-equipped infiltration system and the young 
oaks that will substantially increase its stormwater-
management capacity as they grow.



Presenters, Bios and Topics - Day 2
Morning Field Activities, Friday 6th September 2019

Brian Gepp

Prior to graduating with a BSc Hons and MSc, Brian assisted with research 
projects on seagulls, seals and termites. His Honours Degree focussed on the 
Social Behaviour of the Endemic Pearson Island Rock Wallaby, located in the 
Great Australian Bight.

Whilst employed by the South Australian Government’s forestry 
organisation, Brian completed his Masters Degree on a comparison of bird 
populations between different aged pine plantations and native forests in 
the Mount Lofty Ranges, SA. Over a 30 year working career, he conducted 
research projects examining the effects of erosion, recreational impacts, the 
use of fire as part of habitat management. Particular research regarding the 
significance of retaining and managing sustainable cohorts of hollow-bearing 
trees for fauna, remains an ongoing interest.

Why Have All the Best Trees Gone?

It is important to discuss what creates the different perceptions of ‘best’ and therefore the 
consequences of people’s actions – in the past and today – to create our current landscapes. What 
responsibilities and actions can we now take to have the ‘right’ types of trees for the future?

‘Best’ and ‘right’ are personal value words, which will be evaluated in terms of different uses of trees or 
the services they provide – including timber, amenity, aesthetics and wildlife habitat.

A key parameter for the retention and rehabilitation of trees is an accurate measure of their true value 
so that governments, planners and developers can be held accountable.

David Hubbard

David is the Team Leader, Surveillance and 
Plant Pest Control for PIRSA Biosecurity SA.

PIRSA is a key economic development 
agency in the Government of South 
Australia, with responsibility for the 
prosperity of the state’s primary industries 
and regions. David has worked across PIRSA 
to support farm strategic business planning, 
facilitation and training and more recently in 
a compliance role.

David currently coordinates the surveillance to maintain market access 
and responses to exotic plant pest and disease outbreaks in SA.

David managed the Giant Pine Scale outbreak in SA in 2014 and worked 
with key stakeholders to ensure GPS does not establish in SA.

Andrew Nicholls

Andrew is a passionate arborist currently 
City Arborist at Tea Tree Gully Council 
in South Australia and has a long history 
growing and managing trees in urban 
spaces.

Starting in the industry at the age of 15, he 
trained as a nurseryman in the late 1960’s. 
After a period spent with the Greater 
London Council, he returned to Australia 
undertaking a succession of Arboricultural 

roles in Local Government and the private sector.

Giant Pine Scale Awareness

Giant pine scale (Marchalina hellenica) is a scale insect that 
sucks the sap of pine trees. If established, the insect poses 
a threat to Australia’s softwood plantation industry and 
urban forest species, by causing:

• branch dieback

• gradual desiccation

• tree death.

Giant pine scale has been previously detected in Victoria 
and metropolitan Adelaide.

This discussion will highlight the approaches to identifying 
Giant Pine Scale and examine the process for establishing 
an eradication program or to simply embark on a control 
program.



Group A Facilitators, Bios and Topics - Day 2
Friday Forums, Friday 6th September 2019

Peter May (session chair)

Peter was employed as an academic at 
Burnley Campus – The University of 
Melbourne for 30 years, developing 
expertise in soil science, urban soils and 
urban and landscape horticulture. 

At Burnley he taught undergraduate and 
post-graduate subjects, managed courses 
and supervised postgraduate students. He 
was head of Campus on retirement in 2005. 
On retiring he established a consultancy 
business (May Horticulture Services) 

and for about 12 years provided specialist advice in a range of areas 
including urban and landscape soils, landscape plant establishment, 
landscape plant selection and the management and maintenance 
of landscape plants, primarily to local government and landscape 
architecture firms. 

Simon Leake

Simon Leake graduated in Agricultural 
Science majoring in Soil Science and 
established his consulting laboratory SESL 
Australia in 1984. One of Simon’s main client 
base has been the landscape architecture 
industry with major involvements in Darling 
Harbour, Sydney Olympic Park, Barangaroo 
and many more minor consulting roles 
including many street tree planting projects 
and diagnosis of failures.

Simon has taught soils to arborists 
through NSW TAFE for over 15 years. Was a committee member of 
the Australian Standards Association, developing AS 3743, 4454 and 
4419. Simon jointly published “Soils for Landscape Development” with 
Elke Haege aimed at improving the specification of landscape soils 
and helping develop a better method of estimating rooting volume 
requirements for urban trees.

Elke Haege

Landscape architect and consulting arborist, 
Elke Haege is an enthusiastic proponent 
for the development and sustainable 
connection to natural systems.

Elke is the co-author of award-winning 
publication: “Soils for Landscape 
Development: Selection, Specification and 
Validation” published through CSIRO, co-
authored with Simon Leake, SESL Australia. 
(2014 Australian Institute of Landscape 
Architects, NSW award for Research and 

Literature, 2015 Award by The Australian Institute of Horticulture for 
Literature). Reprinted in 2018. This publication provides:

• 13 typical soil specification examples which can be used for most 
landscape projects.

• The Soil Approach Method, introducing ‘Soil Design’ and

• The Soil Volume Estimator.

Elke has also developed the online Soil Volume Simulator (for calculating 
minimum soil volumes for trees in limited spaces) and in 2017, published 
the Landscape Soils Handbook (a ready reference guide with clear, 
step-by-step ways of how a landscape soil is selected, specified, ordered, 
supplied and installed).

Elke was honoured to be named one of the top 10 ‘Emerging Voices of 
Landscape Architecture’ in commemoration of 50 years of Landscape 
Architecture in Australia. (2017).

Elke is also a beekeeper, co-founding member of The Sydney Bee Club 
(2011), former president (and still involved on the committee). Elke also 
breeds native stingless bees in Sydney.

OPTION A1 – McLeod Lecture Theatre

Soil Volumes and Soil Design for Consulting 
Arborists. 
Soils are fundamental in tree development, health and 
longevity, so why is soil design not often addressed in tree 
report assessments and recommendations?

Consulting arborists are key in providing soil design 
recommendations for improving both existing and 
proposed trees. Practically also, arborists are at the 
forefront of applying soil improvements.

In the forum session, Simon Leake and Elke Haege will 
present the rationale behind the soil rooting volume 
estimator developed initially in Soils for Landscape 
Development and then further refined in the on-line Soil 
Volume Simulator.

We will take you through the online Soil Volume Simulator. 
A free online tool that competent arborists can utilise to 
validate and make informed recommendations in arborist 
reports, policies and practical implementations.



Group A Facilitators, Bios and Topics - Day 2
Friday Forums, Friday 6th September 2019

Priya Rajagopalan

Priya is a building scientist with extensive experience in energy and indoor 
environmental quality of buildings, urban climatology and urban thermal 
balance.

She is an Associate Professor and the Director of the Sustainable Building 
Innovation Lab (SBi Lab) at School of Property, Construction and Project 
Management, RMIT University, Melbourne.

Myles Ritchie

Originally from Toronto, Canada, Myles has lived in Hawaii for a decade. 
Working as the Programs Director for The Outdoor Circle since 
2014, Myles is responsible for innovative project creation, design and 
implementation, as well as managing the various individuals who power 
these projects. One of the main programs Myles created is the Exceptional 
Tree Mapping Initiative, which has required him to visit nearly all of the 
1,000 exceptional trees statewide, gather their metrics, calculate their 
ecosystem service benefits and create a GIS map for public access and 
usage. Most recently, Myles collaborated with Google for its Google 
Trekker program, which uploaded 360º “Street View” images of Hawaii’s 
outstanding natural and scenic features onto Google Maps/Earth. Myles will 

complete his graduate degree from the University of Hawaii at Manoa in the Department of Geography 
and Environment in 2019. Myles is also honoured to have been appointed by the Mayor of Honolulu to 
serve as Vice-Chair for the City and County of Honolulu’s Arborist Advisory Committee.

OPTION A2 – Charles Hawker Auditorium

OPTION A3 – McLeod Function Rooms (Beltana Cafe)

Measuring Urban Heat Island through Citizen Science. 
The impact of uncomfortable outdoor environments and extreme heat on energy demand, peak 
electricity, air quality, human health, thermal comfort and economy is well documented.

Several investigative studies were conducted, and mitigation strategies have been proposed globally 
to address issues relating to urban heat island and local climate change.

Engaging communities in the monitoring process can generate significant impact through transfer 
of knowledge to a large number of participating citizens, thereby providing practical and real-
life opportunities for the citizens to learn and implement scientific methods to solve problems 
facing the communities. This will help to promote their active participation and engagement in the 
implementation of mitigation techniques.

Priya will reflect on the large-scale measurement campaign conducted in 22 councils across Australia 
as part of the citizen science urban microclimate project; and present the preliminary findings and 
future plans.

Heritage Trees from Hawaii and Beyond: An evaluation of the recommended 
criteria and best practices required for the successful implementation of these 
programs.
“Heritage Tree” (HT) programs are an essential method used to acknowledge and raise awareness 
about some of the world’s most majestic and important tree specimens. Existing at all geographic 
scales, “Heritage” (aka “Significant”, “Exceptional”, “Old-Valuable”, “Monumental”, etc.) trees are valued 
due to various traits that are able to inspire wonder throughout society and provide a natural/
anthropogenic connection in an age where such an appreciation is needed now more than ever. 
However, while numerous programs exist globally, there has been a lack of standardisation regarding 
what criteria should be used to identify these individuals, even though the common objective of such 
programs is to recognise, promote and preserve these trees.

In order to reduce the lack of agreement associated with identifying HTs, I have utilized the Delphi 
research method, which seeks to obtain consensus from experts around the world on what the 
most important criteria should be, for a HT program. The intent of this research is to assist current 
and future HT programs through the use of the derived criteria in order to improve and create a 
standardized HT program that can be applicable in any geographic location.

This presentation consists of two parts. The first portion will go into detail regarding how Hawaii 
manages its “Exceptional Tree” program, the criteria used, legal policies in place and issues that need 
to be resolved to improve effectiveness. The second will focus on why this HT research is important, 
methodology used, results obtained and future research necessary to create a standardised HT 
program.Priya will reflect on the large-scale measurement campaign conducted in 22 councils across 
Australia as part of the citizen science urban microclimate project; and present the preliminary 
findings and future plans.



Group A Facilitators, Bios and Topics - Day 2
Friday Forums, Friday 6th September 2019

Nadiah Roslan

As Program Manager for ClimateWatch, Earthwatch Institute, Nadiah is 
also a field biologist with a passion for citizen science. She completed her 
undergraduate in Zoology at the Australian National University and her 
Masters in tropical ecology at James Cook University. She spent 2013-2015 
coordinating citizen science research expeditions in Queensland’s Wet 
Tropics World Heritage Area and was coordinator of the National Climate 
Change Adaptation Research Facility (NCCARF): National Adaptation 
Network for Natural Ecosystems from 2015 and 2017. Nadiah’s broad 
interests lie in sustainability and climate change biology. Her current 
role managing Earthwatch Institute’s national citizen science phenology 
program, ClimateWatch, seeks to harness the skills and passions of 

everyday Australians to help collect long-term phenology data for understanding how Australian flora 
and fauna is responding to climate change.

OPTION B1 – McLeod Lecture Theatre ClimateWatch – Harnessing Citizen Science. 
ClimateWatch: a national phenology program enabling Australian citizens to participate in climate 
change monitoring

Since 1982, Earthwatch Institute Australia has focused on building networks of citizen scientists to 
generate data that address major biodiversity issues, including climate change. Due to the scale of 
the data collection task, there is currently a significant lack of knowledge within Australia on climate 
change impacts on biodiversity. Success in gathering this data is only possible with an approach that 
engages the community.

Supported by corporate, government, non-profit, private and education sectors, ClimateWatch 
involves the public in gathering phenology data on native plants and animals in urban and regional 
landscapes. Since its establishment in 2009, the program has created a network of over 24,000 people 
and monitored over 130 species. The data are submitted through an app and web platform and are 
analysed for quality by Earthwatch and a scientific advisory team. To date 75,000 records have been 
made freely available on a national biodiversity database, the Atlas of Living Australia.

ClimateWatch has become a powerful nature-based citizen science educational tool. The program 
has developed free secondary school lessons, facilitating high quality learning around phenology and 
climate science using real world research and is being embedded in primary, secondary and tertiary-
level curricula.

The first continental-scale citizen science phenology in the Southern Hemisphere, ClimateWatch 
delivers outcomes of scientific and educational significance across Australia. The presentation will 
provide a broad overview of the program, sharing lessons learned, future directions and illustrate 
how harnessing the power of citizen science can help address climate change knowledge gaps for our 
region.



Group B Facilitators, Bios and Topics - Day 2
Friday Forums, Friday 6th September 2019

Grant Harris

Grant first studied arboriculture at Merristwood and worked as a climbing 
arborist at the University of Oxford Botanical Gardens, where he became 
interested in the management of habitat in veteran Oaks. After settling 
in Australia and completing a diploma in Arboriculture and degree in 
Environmental Science (Wildlife and Conservation Biology), he founded 
Ironbark Environmental Arboriculture. Grant and his team provide 
arboricultural and ecological consultancy services to local government, 
industry and private clients; with a particular focus on habitat trees.

OPTION B2 – Charles Hawker Auditorium

Tree Habitat & Tree Hollows. 
Grant will be talking about recent improvements in habitat creation techniques, drawing on his work 
with ANU that involved the installation and monitoring of sixty chainsaw carved hollows. Reconciling 
risk management with conservation of tree habitat values will also be discussed, with case studies from 
urban parks in Melbourne.

Grant will also reference some success stories from work undertaken in Queensland.

Kim Syrus

Kim Syrus is the Executive Producer and Presenter on South Australia’s 
very own lifestyle show ‘Outdoors Indoors’ on Channel 9 and has been 
the face of SA gardening on the popular television programs ‘In the 
Garden’ & ‘The Garden Gurus’.

A qualified horticulturist, Kim is the Managing Director of Corporate 
Roses and one of Australia’s most respected rose experts. He is the 
Australian Agent for Meilland International, long regarded as one of the 
most influential of all world rose breeders.

OPTION B3 – McLeod Function Rooms (Beltana Cafe)

Promoting Urban Forest Projects
Horticultural Media: A look at ‘Who, How & Where’ to get messages that make a statement out to the 
broader community.

From traditional media to social platforms, tips and ideas on what works best.



Important information
20th National Street Tree Symposium 

5th and 6th September 2019

The 20th National Street Tree Symposium is Mobile Again!
We strongly encourage you to download our mobile guide to enhance your experience at  
The 20th National Street Tree Symposium. You’ll be able to plan your day with a personalised schedule 
and browse exhibitors, maps and general event information.

Download the app on iOS or Android:

 

1.  Visit https://my.yapp.us/TREENET2019 on your device and follow instructions on page

2. You’ll be asked to install Yapp from the app store (if you don’t have it already). 

3. Open Yapp and tap “Download an existing Yapp” and your app will appear.

Don’t have an iOS or Android device? You can view this app from your desktop browser  
by clicking the my.yapp.us URL above.

Q&A session
After each presentation there is a brief Q&A session. 

To get in early with your questions for each guest presenter on Day One, 

SMS your prepared query to this number:  0488 842 808  
(hint: store this number in your phone for quick access)

The session moderator will then efficiently select queries to direct to the presenter.  
(A roving microphone will also be available as time permits).

Delegate Feedback Survey 
As always there is an opportunity to provide feedback on any aspect of your TREENET Symposium experience via the tear-off Delegate 
Feedback Survey attached to this program OR via the online survey link: 

https://www.surveymonkey.com/r/TREENET2019

Continuing Education Units (CEUs) are available for ISA Accreditation as well as for Registered Arborists with Arboriculture Australia.  Relevant forms will 
be available at the Symposium Registration desk.



www.treenet.org

Take a self-guided tour at any time with the Waite Arboretum App
An arboretum is a place where trees are cultivated for conservation, scientific and educational study, 
and display. The University of Adelaide’s Waite Arboretum occupies 30 hectares and contains over 
2,400 specimens representing more than 1,000 species from around the world.

The climate is Mediterranean with mild wet winters and hot, dry summers and an average annual 
rainfall of 624 mm. The trees are not watered after establishment.

The app is free to download from the iTunes App Store & Google Play and includes:

• Information on all 2,400 trees in the Waite Arboretum

• Interactive map that tells you about the trees and other features

• Themed walks to take including Out of Africa and Indigenous Plant Use

• Bookmark your favourites and share on social media

Urrbrae House Exhibition
TREENET Symposium attendees will be able to view the South Australian 
Living Artists (SALA) exhibition entitled “Worth the Waite – Contemporary 
Art at Urrbrae House” by emerging artist, Rebecca Read.  The exhibition 
will be held in the Main Hall and Drawing Room of Urrbrae House.  

You can see some examples of Rebecca’s work at  
http://rebeccaread.com.au/artgallery

As ususal, you are cordially invited to take a free, guided tour of Urrbrae 
House during refreshment breaks should you wish to do so.

Important information
20th National Street Tree Symposium 

5th and 6th September 2019

Bushwalk, Rebecca Read
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Your guide to 

Thank you to all our Institutional Members for your ongoing support.

TREENET members
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Delegate survey

Section 1, Day One – National Wine Centre

Name (optional) Occupation/ Industry sector 

                             (1 = poor, 5 = great)

Rate value for your cost to attend                                   1,   2,   3,   4,   5 

What were you favourite presentations or items on Day One?                 1,   2,   3,   4,   5

How would you rate the venue on Day One?                              1,   2,   3,   4,   5

How would you rate the catering on Day One?              1,   2,   3,   4,   5 

Care to comment on the Q&A sessions with roving mic / SMS?                            

Overall how do you rate your Day One experience?                            1,   2,   3,   4,   5

Gala Dinner: How would you rate your Gala Dinner experience?                           N/A 1,   2,   3,   4,   5

* If you do not attend Day Two, go to Section 3

Section 2,  Day Two - Waite Arboretumay Morning 7th September

Field Activities- Friday Morning 6th September

H
2
Oak – From Flood to Foliage 1,   2,   3,   4,   5

Connecting Canopy Habitat Across Roads 1,   2,   3,   4,   5

Giant Pine Scale Awareness 1,   2,   3,   4,   5

Why Have All the Best Trees Gone? 1,   2,   3,   4,   5

Friday Forums – Friday Afternoon 6th September

GROUP A

Friday Forum A1: Soil Volumes and Soil Design for Arborists 1,   2,   3,   4,   5

Friday Forum A2: Measuring Urban Heat Island through Citizen Science 1,   2,   3,   4,   5

Friday Forum A3: Heritage Trees from Hawaii and Beyond 1,   2,   3,   4,   5

GROUP B

Friday Forum B1: ClimateWatch - Harnessing Citizen Science 1,   2,   3,   4,   5

Friday Forum B2: Tree Habitat & Tree Hollows 1,   2,   3,   4,   5

Friday Forum B3: Promoting Urban Forest Projects 1,   2,   3,   4,   5

Day Two in General                   

How would you rate the catering on Day Two? 1,   2,   3,   4,   5
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Section 3, Planning for 2019

Your feedback is tremendously important in helping the TREENET Team prepare the next event  
– TREENET’S 21st Symposium - 3rd & 4th September 2020. Thanks for taking the time to complete this survey.

Suggestions for topics to be tackled on Day One 2020

Suggestions for demonstrations and guided tours Day Two 2020

Suggestions for forum / panel discussion topics Day Two 2020

What do we need to do to get you back again next year?

Can you comment on your use / access to TREENET’s video podcasts and/or downloadable papers or Proceedings? 

Do you think a Gala Dinner should be part of every annual Symposium?

Thanks for your assistance.
The TREENET Management Committee

Delegate survey


