ARBmagazine

ISSUE

The

NEWS & EVENTS

1

BEST
The Quarterly Publication for Members of the Arboricultural Association

SPECIAL

2019

OF THE

ARb Magazine
www.trees.org.uk
The Arboricultural Association | ARB MAGAZINE | Issue 187 Winter 2019

4
2

YOUR CONTACTS AT THE AA
YOUR CONTACTS AT THE AA

35

Volunteers (members, not remunerated)
The Directors
Jaime Bray

Chair
chair@trees.org.uk

Ian Murat

Vice Chair
admin@trees.org.uk

Laurence
Vine-Chatterton

Treasurer
admin@trees.org.uk

Other Trustees

Alastair Durkin • Jenny Long • Michelle Ryan
Keith Sacre • Michael Sankus • Navin Sehmi
Alan Simson

The Committees
Stephen Westmore

Education & Training Chair
ChairEducation@trees.org.uk

Association Staff (remunerated)
Cornwall

Olly Bennett
01768 895828

East Anglia
Irish

Graham Underhill
01245 209928
Felim Sheridan
+353(0) 1 2742011

Midlands

Ellen Boardman
ellenboardman18@gmail.com

Northern
Scottish

Jo Ryan
01904 720126
Struan Dalgleish
07773 674623

South East

Michael Sankus
01634 332218

Thames &
Chiltern
Wales

Fiona Bradshaw
01865 872945

Western

Jenny Long

Stephen Lucocq
01639 731139
Simon Cox
07599 257533

Representation & liaison
for the Association

Professional Chair
ChairProf@trees.org.uk

Simon Richmond

Arborists’ Working Group Chair
ChairAWG@trees.org.uk

• B/213 Trees Simon Pryce

European Arboricultural Council
European Forum on Urban
Forestry

Nick Bolton

Consultants’ Working Group
Chair
ChairCWG@trees.org.uk

UAG
Utility Arboriculture Group Chair
ChairUAG@trees.org.uk

WIA

Mick Boddy & Andy Hirons

Women in Arboriculture Working
Group Chair
wia@trees.org.uk

Technical Officer
Manager – ARB Approved Contractor Schemes
paul@trees.org.uk

14

These distinct forms will also have a marked
visual impact on the treescape of our
towns and cities. Conservation Areas exist
primarily to conserve distinct landscapes,
the character of which could be significantly
altered by changes in tree planting. LPAs
might be seen as pedantic in requesting
particular species or varieties, particularly
when developers have obtained professional
tree and landscape advice. However, given
the longevity of trees, careful thought
needs to be given to compensatory tree
planting resulting from development.
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are the permanent structures and trees
need to accommodate them. As towns and
cities have developed, trees, often native
species that were in open countryside have
been subsumed into the urban landscape.
As these large old trees have reached the
end of their life and been removed, the
replacements have often been smaller
varieties seen as more suited to, and less
likely to outgrow, the urban environment.
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Tree architecture

spent the past three years undertaking a PhD at the University of
Southampton looking at how to increase funding for urban trees.
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Street view
There is now a wealth of research showing
how the right trees in the right places
can help mitigate city problems such as
surface water flooding, air pollution, and
the urban heat island, whilst also enhancing
human wellbeing.1 However, there is little
published information to suggest that urban
forests in the UK are being planned and
managed with these benefits in mind.

Limited council resources

In 2016, I interviewed local authority tree
Arbs
atfromthe
Sharp
officers
15 of the
UK’s largest End
and most of
densely populated cities (outside of London)
to find out whether provision of ecosystem
Environmentalism
services is an objective of urban forest
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management, and if not, what could be done
to address this.2 The tree officers were as

Paul Elcoat
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1 H. Davies, K. Doick, P. Handley, L. O’Brien and J. Wilson
(2017), Delivery of Ecosystem Services by Urban
Forests: www.forestry.gov.uk/PDF/FCRP026.pdf/$FILE/
FCRP026.pdf
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2 H.J. Davies, K.J. Doick, M.D. Hudson and K.
Schreckenberg (2017), ‘Challenges for tree
officers to enhance the provision of regulating
ecosystem services from urban forests’: doi.
org/10.1016/j.envres.2017.03.020
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Planning Appeals

limited (and seemingly ever dwindling) financial
resources almost all of them are forced to

Drought Stress Effects on
Pest and Diseases
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However, when the average lifespan of
buildings is considered, might we form a
different view on whether trees or buildings
are the more permanent structure? Certainly
mature, well-tree’d residential areas (often
Conservation Areas) may have buildings well
over a hundred years old. But consider the
post-war slum clearances of Victorian housing;
the demolition of blocks of concrete flats from
the 1960s and 1970s; and that the average
lifespan of commercial buildings maybe less
than 50 years. Which then is the permanent
structure? Rather than planting small and
Figure 4: Tilia x europaea (lime) on a typical British street. Buildings from the early 1970s are about to be
compact, should we not be establishing
a about the benefits of trees as I am;
passionate
demolished and the site redeveloped. This will be at least the third incarnation of the site that these trees
Passionate about enhancing green infrastructure‘tree
in our
cities, I’ve
infrastructure’ of large-growing
trees
however,
I was dismayed
towitnessed.
find that due
to A. Laurie, 2018)
have
(Photo:
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Flush cut to young oak tree

Two years later

Figure 5: A flush cut to a young common oak (Quercus robur L.) which is near to my home, so I
woundwood at the top and bottom of the cut. The ideal is a perfect ‘doughnut’, but don’t feel ba
particular, as branches are not attached by seasonal over-lapping collars of trunk and branch t
back substantially before woundwood starts to form there; cutting it flush makes that more lik

Dawn redwood
A company limited by guarantee
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Our legacy from the 19th and 20th centuries
of avenues of pollard Tilia x europaea (lime)
and Platanus x hispanica (plane), which can be
pruned repeatedly and have growth high above
street level, now seems to be changing. Whilst
these avenues of single species may be seen
as less resilient against pests and diseases,
perhaps trees with compact, formal crowns
will have their own drawbacks. Our towns
and cities may be left with a generation of
trees that are difficult to prune successfully.

The key to long-term sustainability of the
urban forest would appear to be urban design
that provides permanent space for successive
generations of large, open-growing trees.
The sustainability and suitability of proposed
tree planting should be a key aspect when
assessing planning applications; BS5837
highlights the importance of this, but it
should also be reflected in LPA policies.

Emma Hall

Society for the Environment

Michelle Ryan

The study found that the presence of legal
protection or planning constraints did not
appear to make appeals more likely to
be dismissed, although, unsurprisingly, a
significantly higher number of appeals were
contested in respect of trees protected by
TPOs than by other protections or constraints.
Even so, the dismissal rate was similar to
that of appeals relating to unprotected trees.
Trees in a Conservation Area (CA) did not
appear to have greater status in appeals,
although the blanket protection afforded
by the status gives LPAs the opportunity to
assess trees before they are removed. This
enables TPOs to be served where they are
warranted and, consequently, an appeal in a CA
may sometimes concern newly TPO’d trees.
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jess@trees.org.uk

Fund4Trees

Plant Health Alliance

Andy Gardner

3

Development constraints

Jess Palfreyman

John Parker

National Highways Sector
Scheme 18

CWG

Paul Smith

British Standards Institution

Jon Heuch

Navin Sehmi

36

Senior Technical Officer
Manager – Training and Events
Editor – The ARB Magazine
simon@trees.org.uk

Two-ropes Work at Height

GB & NI Tree Health
Advisory Group

AWG

Simon Richmond

Jim Mullholland

around which urban development fits? Should
we use trees with the potential to give us
long-term landscape impact and which can
be effectively pruned to accommodate new
development? For example, the avenue
of lime trees in Figure 4 has survived at
least one redevelopment of a city and will
soon be accommodated in the next one.

Contents

In spite of their relatively compact crowns,
these trees, like all trees, will grow. Although to
some they have a pleasing, symmetrical crown,
when eventually they need to be pruned, unlike
open-grown varieties they may be difficult
to work on, and what sort of result might
be achieved aesthetically? Some varieties
appear to grow very wide at a lower level
compared to more ‘natural’ forms and may
become obstructive at street level. It would be
valuable to hear arborists’ experiences on the
success of crown-lifting or reducing of these
types of trees, and the benefits or drawbacks
in respect of longer-term management.
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Michael Sankus

aim of preventing conflict between building
and tree. This trend, however, does raise some
questions about the future of the urban forest.
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A year in the life of the Arboricultural Association

A new marketing apprentice and
dedicated social media resource
joins the AA. Jack Hutchings has
transformed our social media
presence, increasing followers
from 22,000 to 36,000.

91%

Social media growth goes from strength
to strength, building awareness.

To help reinforce the efforts
of the Women in Arboriculture
Working Group a new web
portal and forum is launched.

Arboricultural Association
Membership reaches over
3,000 for the first time
in its history.

86%

WINTER – JANUARY - MARCH

SPRING –

All-Party Parliamentary
Gardening and
Horticulture Group: work
ongoing; parliamentary
event at RHS Hampton
Court event.
ARB Show 2019
attracts almost 6,000
visitors to celebrate all
things arboriculture.

4 members cycle to the
Houses of Parliament to
deliver the official release of the
AA’s Guidance Note 2: Application
of Biosecurity in Arboriculture.

This year saw the Association
working closer with DEFRA
on plant health in the UK.

186

new Student
members
new members
to date
to date

398
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AA appoints new Senior
Technical Officer – John
Parker joins us from Transport
for London and the LTOA to
strengthen our representation
of amenity arboriculture.

New Intermediate
Tree Inspection
training course
launched, bridging
the gap between
Basic Tree
Inspection and
Professional Tree
Inspection courses.

Over 100 climbers take part in
tree climbing competitions run
by Association volunteers.

Registered
Consultants

Ireland

Tree Climbing

Competition

SUMMER – JULY - SEPTEMBER

A new training
course aimed at
Team Leaders
is launched

Working with,
supporting and
growing our
branch network,
delivering more
branch events
than ever
before.

500

delegates
attended
regional branch
events...

We have
responded
to various
government
consultation requests
on behalf of our members.

AUTUMN – OCTOBER
The AA provided
2 successful free
Student Arboriculture
Conferences
– thanks go to our our
2 hosts, Capel Manor
College and Myerscough
College, and our sponsors
without whom these
events would not
be possible.

A new course aimed at tree
novices and those with
an interest in trees, called
Trees for Beginners, has a
public-focussed launch.
We launched our very first
webinar on Social Media
for Arb Businesses lead by
industry expert Luan Wise.
September saw a
record-breaking
Amenity Conference
at the University
of Exeter with over
430 delegates
in attendance.

Development of
Ash Dieback
Guidance in
association with
Forest Research,
DEFRA and others.

1800

delegates
attended...

4 new

UK &

VETcert is finalised
and trialled ready
for launch in 2020

APRIL - JUNE

©Shutterstock

AUTUMN – OCT-DEC

2019

21.9%

We welcomed
2 new
Chartered
Environmentalists
(CEnv) to our
growing list of
professionals who
have taken up the
‘Get Chartered’ call.

©Pixabay

8,000 Tree Pest & Disease
Identification Posters distributed
through magazine and events.

©Mike Higgins

We’ve had a very busy and productive year
with many new initiatives underway and
milestones achieved. Here’s a quick overview.

2018

4

Over 100 arb businesses
contributed to an Industry Skills
Shortage Survey in Spring 2019;
findings are now published,
highlighing that arboriculture
is facing a skills shortage.

...over

134

AA training
courses

New publications
added to our book
shop, including the
Haynes Owners’
Workshop Manual
for Trees.

We attended more public-facing
events, including Sheffield’s
Folk Forest Festival, RHS
Wisley’s career day, along
with the Big Bang STEM
event in the South East.

Senior Technical Officer
Simon Richmond invited
to speak at the Italian
Arboricultural Society
(SIA)’s annual
Conference in Bologna.
Website page views
increase by 20%
– surpassing the
final 2018 figure
by early October.

19 new

ARB Approved
Contractors
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Biking for biosecurity
Starting from AA Headquarters, on the edge of
the Severn estuary in Gloucestershire, at around
2.30am on a cold morning in December, four intrepid
Arboricultural Association members cycled to the
Houses of Parliament to deliver the biosecurity
message in person at the official release of the
AA’s Guidance Note 2: Application of Biosecurity in
Arboriculture. This is the story of their journey.

‘You’re mad as a
box of frogs’

The official release of the Guidance Note at the Houses of Parliament.

Night riders.

… said the bewildered lady, walking her dog. We’d stopped
at yet another set of traffic lights somewhere between
Maidenhead and Slough during rush hour. She asked if we’d
come far. ‘Gloucestershire,’ we said, which is what prompted
her reply. Lights changed, ’toodle pip’ and on we went.

A plan hatched, I ‘Russelled’ up some support
(that’s so awful I had to put it in), and without
hesitation, a few put their hands up to join me:

•
•
•

Russell Ball, the now legendary Fund4Trees
long-distance cyclist and arb consultant
Karl Stuckey, director of one of
the longest serving ARB Approved
Contractors, Nature First
Pete Wharton, Owner and Consultant
at Wharton Natural Infrastructure
Consultants and former AA Vice-Chair

All are keen cyclists and felt they had
the miles in their legs. But this ride was
different. All of us were nervy about night
riding for such a long time, the risk of bad
weather, city cycling, and time pressure.
The route itself was pretty straightforward
and relatively flat. Leaving The Malthouse
(AA HQ) near at 2.30am, we headed to Stroud
and on to Cirencester. This included the first

and steepest climb. Around a mile long and
peaking at 11%, I consider Cowcombe Hill
on the A419 to be one of the duller routes
out of the Stroud Valleys. But around 3am,
after little sleep, it was a wake-up call.
Russell phrased it perfectly: ‘My brain was
engaged but certainly not my body.’
From Cirencester we took in some very sleepy
Cotswolds towns and villages along the A417
for miles on end. We crossed the river Thames
for the first time, our pace was steady, there
was a tailwind, and the temperature was
surprisingly mild, but the most amazing thing
was the silence. Peace and tranquillity mile
after mile. Night riding turned out to be a
joy. After a quick stop to access an outside
tap (in the dark) at a cycle shop en route, we
trundled on. Before we knew it, we were
50 miles in and heading for the Chilterns.
The chosen route avoided Reading, instead
looping round to Henley-on-Thames from
Wallingford. Breakfast and coffee loomed,
so the 5-mile ascent followed by the same
downhill seemed effortless (for some). By
7.30am we’d covered over 70 miles, had a few
photo opportunities, and completed almost
all the climbing. Night turned to day as we
smashed coffee and croissants having taken
over a small coffee shop with Lycra, bikes and
high spirits. It couldn’t have gone any better.

Pete also deserves a thank you for
representing not just AA interests but also
the Institute of Chartered Foresters (ICF)
on the ride. Guidance Note 2: Application
of Biosecurity in Arboriculture was delivered
to the event by representatives of the AA
and ICF, which showed a clear, unified and
strong message to stakeholders and policymakers. It is ironic that the next day the UK’s
first outbreak of eight-toothed spruce bark
beetle (Ips typographus) was reported in Kent.
We were all chuffed to bits that both Lord
Framlingham and Professor Nicola Spence
(Defra’s Chief Plant Health Officer and
Deputy Director for Plant and Bee Health)
mentioned the ride in their speeches. Thanks
also to the ICF for part-funding our jerseys.

Simon Cox en route with the
Guidance Note.

Simon Cox

For me this journey started long before the
early hours of Thursday 6 December 2018. It
took three years to co-compile AA Guidance
Note 2: Application of Biosecurity in Arboriculture,
which received its official launch at the
Houses of Parliament at an event attended by
Members of the House of Lords and the House
of Commons, among others. Being there was
an absolute chance of a lifetime. And if I was
going to attend, I decided it would be by bike.

A huge thank you to him for looking after
those kittens. He was certainly a relieved
man when he saw us all arrive at Parliament.
We’re not sure if he slept a wink that night.

of 3.5 hours to get to Westminster and park
up. After a few steady short climbs we picked
up the A4. Rush hour had firmly kicked in as we
crossed Maidenhead and Slough. It seemed
to take forever to make it to Colnbrook, then
Heathrow … Osterley … Brentford. The stopstart had really dented our pace, which was
not helped by daylight providing a welcome
opportunity to see our surroundings, trees and
changing landscapes. After a quick conflab,
we decided to take in some London sights,
so we headed off-piste to Kew Gardens for a
group photo, document and all. At this point we
realised time was getting tight. The trickiest
traffic was to come. From Chiswick we became
weavers and carvers through the slow-moving
traffic, occasionally thinking better of the gaps
between the buses and the lorries. As fast as
we tried to go, another set of lights was not far
away. Sticking together as a group in the hustle
and bustle became challenging. We started to
pass some landmarks – Kensington Palace,
the Royal Albert Hall, Knightsbridge, Hyde Park
Corner. The route took us past Buckingham
Palace, our last photo opportunity, and we
couldn’t resist even if it made us late.
But we weren’t late, after all the rush and
worry, 108 miles, 9.5 hours, several counties
and numerous traffic lights we were bang

Early morning at the gates of Kew.

on time. Commuting from Gloucester to
London by bike could become mainstream.
After abandoning the bikes which we locked to
some railings (and not entirely confident they
would be there on our return), we headed to
our entrance gate and security check. The area
around Parliament was heaving with activity
and it added to the excitement. Without a
doubt the most amusing part of my day was
seeing Russell imagining he was receiving
a massage whilst being patted down by a
House of Commons security guard. We were
in stiches. Other visitors were perplexed.
You can probably tell Russell provided us with
humour and energy throughout the ride, so
thank you to him for that. Karl deserves a
thank you for excellent navigating skills (and
the ability to use a Garmin), pushing the pace
when needed. The ‘quickest 100 miles I have
ever cycled, can’t wait for the next one’ in
Karl’s book. I still can’t comprehend how Pete
managed this, but from 2am until the end
of the day, he owned social media – photos,
videos, comments, likes, the lot. All whilst
riding. He logged the entire ride so if you want
to see more check out his various profiles. The
idea of this ride and all its associated risks
gave Stewart Wardrop, the AA CEO, kittens.

I never considered I would go inside the
Palace of Westminster in my life, let alone
invited. The experience was overwhelming
when Prosecco and endorphins were added
to the mix. I hope having four smelly, sweaty
and windswept men gallivanting around in
Lycra added to the attendees’ experience.
I’m sure it will be remembered at least.
I’d love to give you a romanticised story
of how the ride resembled authoring the
guidance note – all the effort, planning,
blood, sweat and tears. Unfortunately, there
is no clear link or good reason for riding
bikes to the release event of the document.
But it made for a fantastic experience and
a bloody good excuse to get cycling.
If this inspires you in any way and you want to
contribute to the industry, get in contact with
the Arboricultural Association (www.trees.
org.uk) or the Institute of Chartered Foresters
(www.charteredforesters.org). Alternatively,
for an easier life, just donate some money
to Fund4Trees fund4trees.org.uk/donate/
Oh, in case you wondered, we all got
the train home, bikes and all.

NEW
Biosecurity
poster
enclosed with
this magazine

Back on the bikes for the last 40 miles. We felt
confident because now we had the best part
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Our closest
photo contest
almost a draw!
Our annual photo contest aims
to get the best shots of arborists
at work to help promote the
industry and its professionals
further afield. For the second
year in a row we received over
300 entries through e-mail and
our social media platforms and
an amazing 457 people cast
their vote to decide the winner.
Once again, a fantastic range of entries
demonstrated some of the amazing
locations that make up an arborists’
office and the variety of technical skills
required in their day-to-day work.

by far the closest vote in the contests’ history
with only 1.3% separating our top 4 finalists.
The winner of #ARBatWork 2019 was
Matt Woods from Devon-based ARB
Approved Contractors Teign Trees &
Landscapes with 17.5% of the votes.
Adrian Dowling, Jaki Wainer and Rob Mays
finished tied for 2nd place with 16.2% each.
Rick Wilson’s entry finished 3rd with 8.3%.

Rick Wilson 8.3%

Thank you to all our finalists and to
everyone who entered and voted.
Entries for #ARBatWork 2020 will open
in February 2020, so keep snapping
photos and good luck next year.
The finalists and winners from the 2017–
2019 contests were displayed on the giant
video screen at this year’s ARB Show.

We narrowed the entries down to 12 finalists
and put it to a vote on Facebook. The result was
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Advisory Group (AFAG) meeting. According to
the analysis, there were 117 recorded RIDDOR
reportable incidents in arboriculture during that
period. Of these, 23 were falls from height, of
which one was fatal, 6 resulted in fractured
vertebrae, 3 multiple fractures, 5 lower limb
fractures and fracture to ankle, ribs and wrist.

Two ropes
in Work ‘
at Height

Technical Guides update –
TG1: Tree Climbing and
Aerial Rescue

Climbing and working with a single rope has remained the
custom and practice in the industry for too long and been a
factor in many falls from height. Recognising this, some clients in
the utility sector have shown the way forward by ensuring their
contractors use two ropes. HSE strongly support efforts by the
AA to promote this system of work through its publications so
that more climbers and businesses understand it is necessary to
reduce risk and comply with the law.
Stuart Parry, HM Inspector of Health and Safety

Simon Richmond, Senior Technical Officer
The issue of when we should use two separate and independently
anchored lines in tree work has been the cause of controversy
since the introduction of the Work at Height Regulations
(WaHR) in 2005, in particular Schedule 5, parts 2 and 3.
Our current work on AA Technical Guide 1: Tree Climbing and
Aerial Rescue (TG1) has brought it into focus once again.
As we stated in the last ARB Magazine (issue
185, page 24), we met with representatives
of the Health and Safety Executive (HSE) in
June, to demonstrate different tree climbing
scenarios and the techniques suitable for
each. The following people were present:
Simon Richmond, Senior Technical Officer, AA
Chris Cooper-Abbs, lead author for TG1
Matt Brooker, author for TG1 and
demonstration climber
Ben Rose, demonstration climber and
stationary rope technique (SRT) expert
Jo Hedger, demonstration climber and
World tree climbing champion
John Trenchard, tree climbing trainer/assessor
and representative for Lantra Awards
Rob Blake, tree climbing trainer/assessor
and representative for C&G NPTC
Dr Andrew Turner, HSE
Stuart Parry, Lead for Arboriculture, HSE
Paul McGann, WAH specialist, HSE
David Wooley, HSE Photographer
The HSE specialists from the arboriculture
and work at height sectors observed the
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demonstrations and were able to ask questions
about the planning, choice of equipment and
techniques used. We also demonstrated
the use of two separate and independently
anchored lines and discussed how and when
these are currently employed – and when they
may not be. (A similar demonstration exercise
was conducted in 2004 to address the issues
of twin-rope working, and the subsequent
HSE report Determination of rope access and
work positioning techniques in arboriculture
and the industry guidance in A Guide to Good
Climbing Practice became the standard
which has applied for the last 15 years.)
The increasing use of stationary rope technique
(SRT) over recent years, both as an access
technique and as a work positioning system,
has the potential to improve ergonomics
and efficiency, while reducing the number of
disconnections and reconnections, thereby
decreasing opportunities for human error.
However, SRT is categorised as ‘rope
access’ which, under Schedule 5, Part 3
of the WaHR, requires a higher level of
compliance in terms of the legal requirement
to have a back-up or safety line. It is worth

’

Climbers demonstrating
moving and stationary rope
systems for HSE in June.
(Photo: D. Wooley, HSE)

pointing out that under Schedule 5, Part 2,
doubled rope technique (DRT), categorised
as ‘work positioning’, has been subject to
the basic level of compliance since 2005.
Having once again presented the evidence
and organised the demonstrations, the AA
requested that the HSE consider whether a
change in its definitions for ‘work positioning’
and ‘rope access’ could provide a solution to the
higher level of compliance when setting the new
guidance standards in the forthcoming Technical
Guide 1: Tree Climbing and Aerial Rescue.
Regrettably, the HSE’s answer was ‘No’.

At this point there is no comparable set of
accident statistics for previous years that
might allow us to make a better-informed
judgement of whether our safety record has
improved, or not. Having said this, there is no
doubt that accidents do occur, some of which
result in fatal or life-changing injuries. As the
lead body for the sector it is our responsibility
to do all we can to prevent such accidents.

So what now?

Following the demonstration day in June
we met with the HSE in early July; at that
meeting we pursued our arguments for
taking a realistic, risk-based approach to
the use of twin-rope working. Once again,
however, our proposals were not accepted.

line, and there are plenty of situations where
competent arborists will employ a second
line for support or for safety. So, the shift in
recommended practice is subtle, but distinct:
the law says we should use two lines as
the norm. Although using two ropes purely
as a backup against human error will be an
additional burden, the technique should not be
used where it could legitimately increase risk,
so the mitigating circumstances that can be
applied under Schedule 5 of the Regulations,
where use of two ropes is really not possible
or imposes further risk, remain applicable.
There will inevitably still be situations where,
because of the conditions and the structure
of the tree, it is really not possible to have two
separate and independently anchored lines at
all times, and robust risk assessments will be
required to justify this situation. Some clients in
the Utility Arboriculture (UA) sector have taken
a fully compliant approach. While UA work is
different to general tree work in a number of
ways, UA climbers on these contracts have
found this to be workable and can still use a
single attachment in certain circumstances.

In order to demonstrate full compliance with
the Work at Height Regulations, climbers
will now need to reconsider their approach
when climbing trees (where climbing has been
assessed as the most appropriate method)
and should incorporate, as a principle, the use
of two separate and independently anchored
lines in most situations. The potential failure
of an anchor point, cutting a rope, or failure to
connect systems correctly can all occur with any
climbing system; a correctly placed second line
could prevent potentially fatal falls in all those
circumstances. On balance, it is hard to argue
that applying the Regulations will not reduce
accidents, which is in everyone’s interest.

Implementation

Of course, technical guidance has always
encouraged the use of supplementary
anchors, whether by a lanyard or second

The imminent publication of the Technical
Guides and subsequent revision of the ICoP
represent an opportunity to provide industry

This will be a change that will take time to
implement and filter through our varied
workforce; it will add time and cost to tree
climbing operations but will also demonstrate
the increasing professionalism and drive
to maintain compliance in our sector. The
decision to fully adopt the two-rope approach
will also have a significant effect not only on
current practitioners but also on the training
and assessment network related to these
activities. As a result of this shift in approach
we will also be revising the Industry Code of
Practice for Tree Work at Height (ICoP).

standards that will reduce the risk of accidents
and promote safe working and compliance
with the law. We are putting plans in place
to revise the wording in the current draft of
TG1 and also identifying areas in the
ICoP that may need to be revised
in light of these decisions.
The Arboricultural Association is committed
to helping our industry achieve an improved
safe working environment. We are therefore
keen to work with all stakeholders in a
positive, constructive and collaborative
approach to making this change, which
can only be positive if the outcome is
to reduce the number of accidents.
We are also arranging further meetings with
HSE to press for more detailed information
on accident statistics and to request support
for better recognition of the professionalism
of our industry. We will also work with
the HSE to agree parameters and provide
guidance on the mitigating circumstances
where it might be appropriate to conclude
in a risk assessment to use a single rope.
A more detailed background paper to
this issue is available on our website:
www.trees.org.uk/2ropes

Update on other
Technical Guides

TG2: Use of Tools in the Tree is
progressing through the design phase
and TG3: Rigging is waiting for a photo
shoot to compile the necessary images.
TG4: Crane Use in Tree Work is nearing
completion – see Paul Elcoat’s article on
pages 84–88. TG5: MEWP Use in Tree
Work is currently out with peer reviewers.
We are still intending to get all five
technical guides published this year.

Accident statistics
for arboriculture

Currently, there is no SIC (Standard Industrial
Classification) code for accidents specifically in
arboriculture, and despite prolonged lobbying
from the AA and other sector representatives,
the HSE claims it is unable to introduce this
because the codes are tied to international
standards. This means that while it is relatively
easy to keep records of fatal accidents within
the sector, it is much harder to maintain
reliable data for the details of injuries.
However, in 2018, the HSE analysed RIDDOR
reports for the period April 2017–March 2018
by searching for key words. Although heavily
caveated as not being a comprehensive record,
the findings were published in an open paper
(AFAG 33/02) which was presented at the
November 2018 Arboriculture and Forestry
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ARB Show 2019
Bringing together an engaged arb community
Steve Hodsman, Marketing and Communications Manager
The ARB Show 2019, sponsored by STIHL, is over for another year, but
fear not! It will return to Westonbirt Arboretum on Friday 15 and
Saturday 16 May 2020.
Almost 6,000 visitors enjoyed our annual
celebration of the world of arboriculture
on Friday 17 and Saturday 18 May.
Arborists enjoyed a spot of retail therapy,
with plenty of choice and variety on
offer from over 100 exhibitors.
We owe huge thanks to the amazing team
at STIHL for all their support and hard work.
We’re proud to have had STIHL sponsoring
the ARB Show for 15 consecutive years and
without them we wouldn’t be able to continue
developing and growing the event. The same
goes for our exhibitors, who did such a great
job this year; there were lots of innovative new
activities going on at many of the stands.

‘A great time at this year’s ARB Show.
Saw lots of people and interesting
stuff and missed a lot too. Also spent
far too much on stuff I didn’t think I
needed!’ finch.arb (Instagram)
Elsewhere around the showground the
Arborists’ Workshop provided a great variety
of talks with Paul Elcoat’s session on managing
stress and the Forestry Commission’s pests
and disease updates among the most well
received. The Tree Climbers’ Forum, offering

dedicated training sessions on 4 different
subjects each day, also garnered some
excellent feedback.

‘The ARB Show 2019 was well worth
a visit. We tried our hand at axe
throwing, enjoyed a walk through the
Westonbirt Arboretum, marvelled
at the wood carving and admired all
the latest gadgets!’ Tdgtreeservices
(Instagram)
The 3ATC UK Open competition trees were
busy with over 50 climbers taking part across
3 categories. Read more about it on page 33.
Congratulations to Joe Paxton who is
the winner of this year’s ARB Show prize
draw. He wins a STIHL top-handled MS
201 TC-M chainsaw worth over £800.
It was great to see so many enthusiastic
and engaged tree people over the two days.
The brilliant atmosphere on site speaks of a
fantastic arb community of passionate people
keen to learn, share knowledge, develop
and support each other as professionals.
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Simon Richmond, Senior Technical Officer
After a crazy summer we are now in the process of making final
preparations for the launch of VETcert at the end of August.
In May we ran two days of pilot examinations
at Hatfield Forest, Essex – thank you to
all the willing ‘guinea-pig’ candidates, 8 of
whom took the ‘practising‘ level and 12 the
‘consulting’ level exams. The candidates
were chosen from a long list of volunteers
(over 80 people expressed their interest
in taking part) to represent a wide range
of perspectives and industry sectors, and
ranged from climbing arborists to senior
consultants. These were long days, both for
the candidates and the examiners, but they
provided some very useful and constructive
feedback to us as we finalise the format
and detail of the examination procedure.

Along with the detailed standards, which
are already available to view on the VETcert
website in a range of languages (www.
vetcert.eu), we are also preparing documents
that provide ‘indicative content’ to help
prospective candidates understand the
level of detail expected in the exam.

The VETcert Managing Body

EAC will operate the central administration
processes. Each participating country will
have its own local Veteran Certification
Centre (VCC), which will be responsible for
arranging and organising exams and managing
the examiners and all the logistical details.
Candidates will register for the exam through
the VCC and those who are successful will
then be certificated through EAC. All relevant
information about your local VCC, dates and
venues for exams in your country and a list of
all successful candidates holding the VETcert
qualifications will be hosted on the VETcert
website once the scheme is formally launched.
The detailed content of the Scheme
Information, Rules and Regulations is currently
being translated into all the participating
countries’ languages, along with the exam
papers and examiners’ documents.

Another important
milestone in the
project has been
the confirmation of
VETcert’s Managing
Thank you
Body arrangements.
Both levels of the exam involve a written
The European
We are now on the final run of finishing
test and also practical, outdoor exercises
Arboricultural
touches to a project that has run to schedule
with oral questioning carried out by
Council (EAC) has
over three years and will culminate with a
two examiners working together. In the
been one of the partners in the project from
launch event in Sweden on 28 August. While
consulting exam, candidates also have to
the beginning and its European Tree Worker
the project has definitely been a fantastic
produce a management report on trees
(ETW) and European Tree Technician (ETT)
team effort and I personally have met really
they survey and inspect in the field.
qualifications have been seen as a model for
good friends through it, it must be mentioned
how VETcert could be developed. However,
that one person has been the main driver and
Following this valuable exercise, we have
we have been thorough in our scrutiny of
kept us all to time: Vikki Bengtsson from Pro
made some final adjustments to the content,
other accreditation systems too, and we have
Natura in Sweden has had the unenviable
admission
to Westonbirt
National Arboretum
for ARBthat
Show
ticket
holders,
Friends Group,
of Westonbirt, Arboricultural
Association
and ISA
members
only.
structure and *Free
marking
systems
for different
now agreed
the
VETcert
Steering
job of keeping
10 partners
from
7 different
aspects
of
the
exam
at
both
levels,
and
we
made
up
of
the
10
partner
organisations,
countries
on
track
to
deliver
a
pan-European
Join us
have adjusted the timing of the exam day
will continue to oversee the standards and
project of considerable complexity, exactly
to allow for reasonable travelling time.
quality assurance of the scheme, while the
on time. Well done, Vikki, and thank you!

Look out for the ARB Show App on the
Apple App Store, Google Play and trees.org.uk

www.trees.org.uk/The-ARB-Show
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Figure 1: A huge beech glides above
Gothenburg through the floodlit
night sky, en route to its new
Figure
1: A huge
beech
glides
above
location.
(Photo:
Linus
Norden)
Gothenburg through the floodlit
night sky, en route to its new
location. (Photo: Linus Norden)

appointed for the specialist elements such
as tree surgery and tree moving but VEAB
is responsible for all aftercare and future
maintenance. It was proposed that the
majority of the trees would be moved using
a treespade. The size of the trees meant
that the largest available treespade would
be required and an Optimal 3000 (3m
diameter) was shipped in from Germany,
along with the very experienced team from
Optimal-Vertrieb Opitz GmbH who design and
manufacture the range of Optimal treespades
as well as operating them across Europe.
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Figure 2: 300 city-dwelling trees on vacation in their country retreat where they will be carefully
tended. The tall narrow drawn form of the early-mature limes in the background reflects their previous
street scene location. They are on the limit of the size that can be effectively transplanted with the
treespade, and their crowns have been heavily reduced to compensate for root loss and facilitate
transportation. (Photo: Martin Gammie)
of the tree stock involved, but also consider
potential impact from the development
proposals, the feasibility of retaining the
trees on site, the viability of transplanting,
and/or the requirement to fell. The results
showed that some 500 trees would have
to be removed from their current locations,
many of which were early-mature to mature
specimens. We understand that although no
formal evaluation or cost-benefit analysis was
conducted, it was agreed that new planting
alone would not offer sufficient mitigation
for such large-scale loss of urban tree cover
and hence the selection process for trees
considered suitable for transplanting. In total,
300 trees were identified for transplanting,

the majority of which were in the semimature to early-mature age range with dbh
[diameter at breast height] between 150mm
and 300mm. In addition, there were two
larger early-mature horse chestnuts and
then the ultimate challenge, a mature beech
with a dbh in excess of 900mm. It was the
moving of these three larger specimens
that we had been invited to witness.
The city’s grounds management contractors,
VEAB, are also responsible for tree
management works across the city and
were awarded the contract for all aspects
of tree management associated with this
project. Subcontractors were therefore

Having been collected from the airport by
Örjan, Hugo and I were taken straight to
site, but not the site we were expecting. Our
first stop was an old plant nursery on the
edge of the city which has been resurrected
specifically to provide a ‘holiday home’ for
the 300 trees that were moved with the
treespade. Working at night to minimise traffic
disruption, the team has transported each
tree to the nursery individually, a 1.5-hour
round trip for the treespade. This is five-star
accommodation too, with lakeside views:
the trees are set out in well-spaced rows,
fitted with moisture meters and automated
irrigation and individually mulched. As can be
seen from figure 2, some of the larger trees
(early-mature limes) have been quite severely
reduced to compensate for root loss and to
facilitate their transportation out of the city
centre avoiding obstacles such as tram wires,
traffic signs, lamp-posts and bridges. I was
intrigued by the very substantial security
fencing around the perimeter of the site and
was advised by Örjan that this was necessary
to fend off pests significantly more threatening
to trees of this size than our usual enemies
of deer and grey squirrel, namely moose and
beavers! Despite the threat of these marauding
beasts, the trees were looking good and
appear to be doing well in their temporary
home. The intention on completion of the
rail project in 2–3 years’ time is to return the

Figure 3: The massive crawler crane towers over the city, dominating the buildings and treescape below. (Photo: Hugo Loudon)
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trees to the city as part of the re-landscaping
of the area which will include a new park on
the riverbank to the west of the station.
This was an inspirational start to our visit
but just the tip of the iceberg in terms of
what we were to witness over the following
days, or perhaps more accurately nights:
due to the massive scale of the larger tree
operations, the moving work was scheduled
overnight to minimise disruption in the
city. However, there was plenty happening
during the day too, and what impressed us
time and time again during our visit were
the collaboration, resolve and professional
dedication from the multi-national, multidiscipline team whose prime objective
was to get the job done and done well.

Moving the mature beech

As we arrived on site mid-afternoon on that
first day, the scale of the operation and of
the equipment needed to implement it were
probably what struck us most. What looked
like a lime green skeletal imitation of the Shard
towered over the nearby church spire and
apartment blocks. This was the 600-tonne
crawler crane that would be used to lift the
mature beech and transport it some 80m
to its new location in the park (figs 3 and 4).
Prior to that, however, we were to observe
the nocturnal moving of the two early-mature
horse chestnuts using a mere 250-tonne crane
and a rather sophisticated self-propelled,
remote-controlled flatbed trailer (fig. 5).

•
Figure 6: Heavy, saturated clay subsoil was just one of the challenges the project team faced in preparing
the trees for lifting, but the combination of patience, skill, all the right tools and a real team effort meant
that no problem was insurmountable. (Photo: Martin Gammie)

•

Having successfully completed the moving
of the chestnuts, it was time to undertake
the final preparations for transporting
the mature beech. The facts and figures
associated with moving the beech tree are
summarised below to provide the reader
Figure 4 Preparing the reinforced trackway for a 600-tonne crane is a major operation in itself. The selfpropelled flatbed trailer that would be used to move the two horse chestnuts was also used to transport the with an insight into the long-term planning,
counterweights for the crane. The weights and the trailer can be seen in the foreground. (Photo: Hugo Loudon) preparation and complexity of the operations
undertaken as part of this project:
Figure 5: Working through the night,
the first of the two horse chestnuts is
lifted onto a flatbed trailer. The 50-tonne
chestnut was transported to its new
location on the other side of Nya Allen
boulevard. (Photo: Hugo Loudon)

•

•
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The significant lead in time meant best
practice preparatory works could be
adopted over two growing seasons
in advance of lifting. These comprised
trenching and careful root pruning on two
sides of the 7×7×1.5m rootball in year
one and the second half a year later, with
membranes fitted prior to backfilling to
redirect new fine root regeneration within
the rootball. The size of the rootball meant
that no roots >25mm were pruned as
part of this preparatory work. This, along
with carefully controlled watering, taking
account of soil type and site conditions
so as to sustain good gaseous exchange
without over or under watering, was
prescribed to give the tree the maximum
chance of surviving the trauma. Some
5–10% canopy thinning was carried
out to harmonise with root pruning.
The lifting methodology used an adapted
version of the ‘pipe and beam’ method,
which is to fully support the underside
of the rootball for the lift. The sides are
supported by a modular system that
retains some soil consolidation properties
but is relatively light weight and with
restricted load-bearing properties.

The approach to support the base was
not driven pipes as the Americans might
favour but horizontal sheet piling. The
advantage of this is that each sheet can
snap in and locate itself along the edge
of the previous one, providing some
directional guidance and additional
integrity to the sheets as a whole. The
sheet pile specification needs to take
account of the direct vertical loading
that is applied by the ‘dead weight’ of the
rootball onto the horizontal interlocked
sheets as opposed to the side loading that
is applied in a traditional vertical sheet
piling application. Lifting the tree over the
high risk target area of tramlines, highway
etc. required the calculations to be spot
on and also needed to take account of the
potential weight increase that the hours of
heavy rainfall might have caused (fig. 6).
The sheet piling is installed via an
adapted vibration hydraulic breaker
which forces it horizontally beneath the
root plate at a depth of approximately
1.5m below ground level, slowly pushing
the sheet through using a custom-built
template starter plate. Dense, heavy
clay was encountered and this resulted
in the need for additional high pressure
water jetting to get the sheets to travel
the 7m across to the other side in line
and joined accurately. This method
requires a lot of space and additional
excavation is needed around the tree as
the working trench on the installation
side also has to be a minimum of 7m.
To complicate matters further, the beech
tree was immediately adjacent to a
tramline platform with trams stopping
every 20 minutes. The canopy was over
the tram and platform, and lots of people
pouring in and out presented some
interesting H&S challenges!

Despite all best efforts and meticulous
preparations, a project of this scale inevitably
encounters unforeseen challenges. Weather
conditions and the constant vibration of
the trams traversing immediately south of
the tree pit resulted in the tram platform
starting to migrate into the tree pit, so
the tram stop had to be closed (fig. 7).
Preparing for the test lift, the 600-tonne
crawler crane operated by the Norwegians
(cool as cucumbers, just as if they were pushing
a shopping trolley along) had to be fitted with
counterweights by a 250-tonne crane. This
is quite time consuming, and to compound
matters the 250-tonne crane was fitted
with its weights by a 160-tonne crane. It was
raining heavily by this time and windspeeds
were increasing as the team worked into
the night. City life continued around us with
intense nearby traffic and an inquisitive
public, including demonstrators (save our
trees) who have been convinced by ‘others’
that large trees cannot be transplanted.

Figure 7: The proximity of regular rumbling trams took its toll on the structural integrity of the side walls of
the excavated pit causing the tram platform to partially collapse and the tram stop had to be closed. (Photo:
Hugo Loudon)
The Arboricultural Association | ARB MAGAZINE | Issue 184 Spring 2019

The test lift progressed but raised some
issues, not least that the confirmed lift was
186 tonnes rather than the estimated 160
tonnes. The saturated clay subsoil had not
only increased the weight of the rootball but
also, despite the construction of a massive
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Figures 8 and 9: The climbers traversed the canopy,
making sure the massive steel cables were carefully
threaded through the outer branches and structural
framework of the tree before being secured to the
cross beams beneath the rootball. (Photos: main image:
Martin Gammie; inset: Linus Norden)
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i-Tree Canopy historic surveys

A further use of i-Tree Canopy is to populate
the defined region with survey points which
can then be assessed over a period of time
using Google Earth Historic Images. By
completing a survey using images from
different dates, changes in tree cover can be
assessed. This data can be used to develop
urban forest management plans in order to
maintain and enhance tree cover now and
for the future. A survey of this type has been
completed in the USA, assessing tree cover,
impervious land use and other land cover types
and showing that the tree cover of the USA
is declining. This survey provided recognition
that ‘more widespread, comprehensive
and integrated programs’ focusing on
sustaining overall tree canopy are needed.

Methodology
LAI extraction

A number of pieces of information are
necessary to enable estimation of the
amount and value of benefits that trees
produce through i-Tree Canopy. I primarily
worked on accessing, formatting and
compiling the Leaf Area Index (LAI) for
each continent. This required learning a
number of new skills, including a basic
level of Python coding, in combination
with using a geographic information
system (GIS) and data management.
LAI data is available from NASA: tiles of
imagery from across the globe are available to
download for different days, months and years.
Images are available at eight-day intervals. For
this project, the aim was to find the maximum
LAI for each country and region of the world;
therefore, I selected the season of highest
primary productivity. Imagery from 2017 and
2018 was used, and for each area around 10
different images (each covering an eight-day
period, thus representing two months in
total) were downloaded to ensure accurate
measurement of the maximum LAI for each
region. For example, images for June and July
were downloaded for the Northern Hemisphere
to give a window during which productivity
would be highest. The dates were changed
for the Southern Hemisphere to January
and December, and for parts of Asia dates
from June to September were all analysed to
allow for the impacts of the wet season to
ensure the maximum LAI could be found. The
range of a number of months was chosen to
ensure the maximum LAI would be captured,
allowing for variations in timing year to year.
The NASA MODIS data on LAI requires a
number of alterations to glean appropriately
formatted information. The tiles are originally
in hdf (hierarchical data format), which cannot
be opened using most GIS software. Therefore,
each file needs to be converted into a tif
(tagged image file) and joined (mosaicked)
together to form each continent. This is
achieved using the Modis Reprojection Tool and
can be done individually for each eight-day
period or run as a batch process using
Automated Batch Processing. Once this is
complete, the tif file created is a projection of
the LAI for each continent for each time period.
The values typically run from 0 to 250.
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However, these are not the actual LAI
numbers, which now can be extracted.
In order to extract the valid LAI values, I used
a Python script. Running this script produced
new tif files which contained the correct LAI
values, typically between 0 and 7. Next, files
containing country, state and county outlines
for each continent were separated and added
as layers to a GIS file with the valid LAI tifs.
These were then used to run zonal statistics
to show the maximum LAI in each region. By
comparing these results for each date, the
maximum over the year for each region can
be found, and this is the value to be used.
I began this task hoping to complete Europe,
but when that was achieved more quickly
than expected it was logical to continue
and use the process designed to complete
other continents as well. Only small edits
to the code were required – and patience
for the work on the larger continents to
run. Whilst the other pieces of information
(pollution and weather data) needed
to complete the edits to i-Tree Canopy
may not be available for some time, this
information will be ready for when they are.

Forest cover
The other piece of information I compiled for
these improvements to i-Tree Canopy was the
overall tree cover, evergreen and deciduous
percentage by region. As I was originally
working exclusively on Europe, the first
dataset I used was the Copernicus Land Cover
Dominant Leaf Type Dataset. The information
provided in this dataset was broadleaved and
coniferous tree cover and all non-tree-covered
areas. This could then be used to determine the
total percentage tree cover, total percentage
evergreen cover and total percentage
deciduous cover using GIS software. Once it
became apparent I would be completing the
LAI for the world, a global tree cover dataset
was used. Using the same process, the
percentages for each region were calculated.

Historic canopy survey
The historic canopy survey of the UK was
completed using randomly populated points in
i-Tree Canopy, exported into Google Earth to
use the historic imagery. Beginning with 2,500
points to cover England, Wales and Scotland,
I first determined and recorded the land cover
directly below the point in the image closest to
present day. The land cover classes were made
up of 10 separate classifications, including
grass/herb, tree, soil, water, agricultural,
moorland and three impervious categories.
Then, scrolling back on the Google Earth
Historic Image capability, I found the image
closest to five years prior to the first image,
and recorded the land cover at the same point.
This involved taking into account any distortion
or movement between the images, to ensure
no false changes were recorded. If a tree
was removed between the dates, the reason
for removal was also recorded, separating
‘tree removed due to land use change’ (e.g.
development, agriculture, or lawn) and other
reasons for removal. The reasons for tree
removal were primarily inferred from the
aerial imagery (and occasionally by moving
into a street view perspective to gain more
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information). Most tree removals were due
to land use change, and felling for timber (for
example) was recorded as ‘removed for other
reasons’. Once the first 2,500 points were
complete, the number within urban areas was
counted, and in order to increase accuracy in
urban areas, a further 875 points were added
in these areas. Post-survey completion, an
audit of a random 10% of the points was
taken by a colleague to ensure accuracy. Any
points with bad imagery, or an image from
only one time period, were discounted.

Outcomes
i-Tree Canopy improvement

The information I have collected and
manipulated will aid the improvements being
made to i-Tree Canopy across the world.
Being able to estimate the benefits of urban
forests with such a simple, desk-based task
with no need for field surveying will mean that
communicating the benefits of trees will be
easier, quicker and cheaper. Estimates of the
value of benefits provided by the trees of a
particular area alongside social and economic
statistics will allow comprehensive analysis of
these benefits. The more we understand and
can quantify the benefits that trees provide,
the more influence these figures will have
on the public and in policy decisions. These
improvements to i-Tree Canopy functionality
still require much work. However, at least
some tasks have now been fully completed.

i-Tree historic canopy survey

The canopy survey showed there was no
statistically significant decline or increase
in tree cover over the study period across
the whole UK, or in urban areas. However,
this is not to say that there were no
changes. Different areas have experienced
canopy loss, or canopy gain, and I would
suggest that combining this survey with
other known canopy changes would
provide vital information on the changes
occurring in the British landscape.

Conclusions
Overall, my time in Syracuse working with the
US Forest Service will help the improvement
of i-Tree Canopy benefit estimation globally.
This will mean that the value of ecosystems
across the world can be estimated in a
quick and easy way, and that these values
can be used in protecting trees. Alongside
this, the Historic Canopy Survey of the UK
shows the changes in canopy of the UK over
approximately five years, contributing to
the knowledge of changing landscapes in
the UK. I would like to thank Fund4Trees for
enabling the completion of this work, as well
as the US Forest Service for hosting me and
Treeconomics for all their support in organising
the trip and whilst I was working on the project.

Annabel Buckland is an
Urban Forest Technician
with Treeconomics,
working to highlight the
benefits of urban trees.
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the stem that we have set it – that crown
cleaning is more about looks than it is about
tree health. In trees that have dormant
buds, excessive ‘cleaning’ can expose the
internal branch structure to more light,
which can stimulate those buds to grow
and within a few years there will once
again be dead, dying, diseased, crossing
and internal branches. For trees that don’t
have dormant buds, or like a deep canopy,
regular crown cleaning can alter the internal
conditions inside the canopy to such an
extent that it will generate more dead,
dying, diseased and internal branches. The
net result is that the client gets to spend
money, the arborist gets work and if the
tree is lucky, it gets a cycle of wounding
with limited periods of recovery. If the
tree is unlucky it gets a cycle of wounding
leading to an increase of branch failure
(multiple pruning events force the foliage
out towards the branch ends, the branches
become tip heavy and start to fail).
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And then there is thinning. By removing
selected internal branches to let the
wind through (thinning), you are actually
removing the tree’s ability to dissipate
kinetic energy (movement by wind and
other forces). The net result is increased
wind loading on the branches that remain,
and most likely an increase in branch
failure – thinning to lessen the chances
of branch failure is more likely to lead
to an increase in branch failure. And if
the thinning is done to increase light …
see above for cleaning leading to a cycle
of spending, work and tree harm.

The natural form and balance of a lollipop tree.

Pruning
by numbers
Mark Roberts

For the past few months I have been writing pruning specifications, or
more correctly I have been removing pruning specifications. I’d love to
say it’s a less-is-more situation, but I’ve actually been writing more to
inform the reader of less – of why less is good.
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Arboricultural pruning specifications –
cleaning, thinning, lifting – seem to date back
to the time of pruning-paste, back when we
did things because that is what we did. Science
came along and put a stop to pruning-paste,
and that was good. Science was the excuse
everybody was looking for, but in reality it
was a mucky job that nobody liked doing. But
cleaning, thinning and lifting were different.
They were easy jobs with obvious results, jobs
that could be explained away without science:
‘Yes, yes, the wind can now pass through’,
‘No, no, we always remove the dead, dying,
diseased, crossing, and internal branches’, or
‘Yes, yes, just a little bit higher and it will look
like a tree again.’ It is not that the literature
(the science) wasn’t there to say that sort
of work wasn’t helping the tree, but these
jobs were low-hanging-fruit, value for effort
for income: these were the jobs to do – and
rightly or wrongly, arborists did them.

An arborist, by definition, is a person who
cares for trees in order to preserve them.
One could argue that the only thing being
preserved by cleaning, thinning and lifting
trees is the supply of work, but that would
be a little misleading. Pruning specifications
for cleaning, thinning and lifting still exist, so
one can’t put all the blame on the arborist;
there is an expectation on the arborist to do
the work, and for those that want the work
done there is the misguided belief that these
practices are actually good for the tree. This is
a case of supply and demand – but those who
demand are demanding the wrong things.
There is a line when removing the dead, dying,
diseased, crossing and internal branches
(crown cleaning), and that line is a grey one.
Not only is it a bit grey but it moves from tree
to tree and species to species. I have come
to the belief that the line is much closer to

Lifting is something else, but I’m not
sure what. Lifting, removing the lower
branches to keep the natural form and
balance of a tree, has to be one of the
silliest specifications ever written. What
this specification is actually saying is ‘make
the tree look like a lollipop because that is
what trees actually look like’. Maybe the
original author of this specification was
having a psychedelic experience, or maybe
natural forests of lollipop trees exist and I
am yet to find them – who knows. But (as
above) with foliage getting pushed (out) up
towards the branch ends, becoming (tip) top
heavy and then failing, we’re back to the
cycle of spending, work and tree harm, and/
or stimulated dormant buds (on the trunk)
and a cycle of spending, work and tree
harm. We could also add increased chances
of root-plate failure, torsional loading and
shear-plane cracks, but you get the picture.

So, what am I specifying in my
less-is-more pruning
specifications?
Obviously, the statutory stuff remains:
clearances over roads and footpaths,
clearances from power lines and
traffic signs are what they are and
a simple reality for urban trees.
Having big bits of deadwood fall on people
is also problematic (even though the
chances of it happening are extremely

unlikely). Deadwood can be beneficial,
so I only recommend removal of the
larger bits above places where harm
and/or the associated outrage could
occur – associated outrage being where
members of the public see a piece of
deadwood on the ground and say things
like ‘It could have killed my child, if I had
one, and if it was there when it fell … but
I don’t and it wasn’t, but it could have
if it was, so you need to cut all of your
trees down – because trees kill babies.’
I don’t recommend generic cleaning and
thinning because apart from mostly
harming the tree, they don’t tend to
achieve the result the tree owner
wants – maybe in the short term,
but almost never in the long term.
I do recommend formative pruning, for
those that have a tree form, purpose or
plan in mind. Otherwise, formative pruning
for formative pruning’s sake is lollipopmaking or fixing plants that should not
have been planted in the first place.
Good arboricultural practice (what I am
recommending) is mostly leave it alone (do
nothing) or use branch-end reduction to
get the results you are after. Branch-end
reduction is exactly as it sounds – reducing
the length of the branches by removing the
ends. The internal branches are retained,
and the arborist works from the outside
back in. Keeping the internal branches
means there is something to dissipate
the kinetic energy, and the chances of
stimulating dormant buds are reduced.
The biggest problem I find in recommending
branch-end reduction is that most
trees of any age have been cleaned and
thinned several times over, so finding
branches to reduce back to can be quite
difficult. The other problem – which
really isn’t a bad thing – is that the skill
level required to undertake branch-end
reduction work is greater than the skill
required to clean and thin (gut) or lift; so
specifying reduction work limits the work
to skilled arborists –not a bad thing.
So, I have been writing pruning
specifications so those who demand work
and those who do the work can start
caring for trees in order to preserve them.
Mark Roberts is
an arboricultural
consultant based
in Dunedin, New
Zealand. He is
former President
of the International
Society of
Arboriculture
and the NZ
Arboricultural
Association. He spoke at the
Association’s Amenity Conference,
Soils and Trees – Standing your Ground,
in September on ‘Trees in a changing
environment’. Find Mark’s blog at
www.robertsconsulting.co.nz/blog.
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spring frosts which burn the newly developed
needles but the effect is not long-lived as
the tree quickly develops new needles.
The dawn redwood is a real adornment for
public parks because of its strong pyramidal
crown which stands in contrast to many other
trees. Its seasonal qualities are also valuable:
the needles are light-green when they emerge
and then darken during summer before turning
a foxy- or pinkish-brown before abscission
in the autumn. The species also creates
spectacular shade in summer, whilst in winter
the orange-red trunk stands out from other
trees. If an even stronger character is wanted,
you could consider the cultivar ‘Goldrush’ with
its golden-yellow needles in early summer.

The Plantsman’s Choice
Presenting promising urban trees

Dawn redwood

Metasequoia glyptostroboides.
(Kivis Esperöd)

One aspect that distinguishes the species
from many other coniferous trees is its growth
rate, which when a tree is young can be as
much as 1m in height annually. In experimental
plantations at the Swedish University of
Agricultural Science in Alnarp, dawn redwood
has been tested as a nursery tree in designed
forest plantations where it has outgrown
other fast-growing species such as larches,
birches and alders. This intense growth as
a young plant also makes the species very
easy and fast to transplant and establish.
However, at a young age it does appear to
be more sensitive to drought, so will require
irrigation throughout the establishment period.

Henrik Sjöman and Andrew Hirons
The dawn redwood (Metasequoia glyptostroboides) is a relatively new
introduction to cultivation but it has already gained popularity in private
parks and gardens. However, it could be used much more widely in
green infrastructure because of its remarkable seasonal qualities and
fast growth.
The genus Metasequoia was described by
the botanist Shigeru Miki in 1941 based on
fossils in Japan. Living specimens of this new
genus were found growing wild in China the
same year but were not collected until 1944.
These newly discovered trees were described
as M. glyptostroboides in 1948. The Chinese
officials from the University of Nanjing who
travelled through the border areas between
the provinces of Sichuan and Hubei and
found this strange new tree were told by the
locals that it was called ‘sui-sa’, meaning
‘water fir’. This name reveals something
about where the species naturally grows:
along ravines and the banks of streams.
In 1948 the Arnold Arboretum at Harvard
University, Boston, distributed seedlings
of the species to various universities and
arboreta worldwide for growth trials. There
are many tree collections in North America
and Western Europe that still have trees
from this generation of dawn redwoods and
they have been important for the evaluation
of the species’ growth and hardiness.
Today, the dawn redwood is no longer a
rarity; it is a standard tree in tree nurseries
and can be obtained in really large sizes. In

China, the species is important economically
for many farmers who grow it for timber
and firewood because of its strong growth
in the summer-warm regions of central
China. Even in urban environments the
species is used extensively in China, as its
narrow, conical crown makes it suitable for
planting close to buildings and the dense
foliage cools buildings during the summer.
In Europe, dawn redwood is mainly a much
appreciated garden and park tree since the
species requires good soil moisture. If it is
exposed to warm and too dry conditions, it
drops its needles but it then develops new
shoots when conditions become cooler and
wetter. On drier sites, the dawn redwood
grows slower but is moderately tolerant to
drought. In China, it is clear that the species
performs well in paved environments in
warm and dry regions. However, more
research is needed in order to provide better
understanding of its tolerance to different
abiotic stresses so that its use can extend
beyond garden and park environments. Most
literature states that the species needs a long
warm summer, but in fact it grows well in the
summer-cool region north of Stockholm in
Sweden. In some years it suffers from late
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Andrew Hirons is a
Senior Lecturer in
Arboriculture and Urban
Forestry at University
Centre Myerscough.

Metasequoia glyptostroboides ‘Goldrush’.
Dawn redwoods at RHS Wisley.

Dawn redwood in London.
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been insufficient for sustained tree planting. As
such, the majority of tree officers were keen to
explore the potential for novel funding streams
such as a targeted, public-private ‘payments
for ecosystem services’ (PES) scheme.

Payments for ecosystem services
PES, in a nutshell, involves those who use or
benefit from nature’s services giving payments
to the providers (or stewards) of those services.
Increasingly common in rural areas in countries
worldwide, PES schemes based entirely in urban
areas are rare – particularly those funded by
businesses. Some researchers have suggested
this is likely to be because of the complexity
of urban environments, with fragmented
habitats, a multitude of different landowners,
and numerous stakeholders potentially hoping
to free-ride on the contributions of others.
During 2012–15, the UK government funded
three urban PES pilot projects to test the
suitability of PES in new contexts, two of
which were successful in enticing private
sector funders.4 For example, in the northern
city of Hull, the local water company was
willing to pay land managers to reduce flood
risk through better management of green
infrastructure. In the southern town of
Luton, the local water company, two large
businesses, and some local residents were
willing to contribute to enhancing the amenity,
recreation, biodiversity, water quality, and flood
regulation services provided by a riparian park.
However, the pilot in the city of Manchester
was unsuccessful, due to inadequate
incentives amongst interviewed businesses
to fund improvements to the river in return for
enhanced aesthetics, water quality, biodiversity,
recreation, or flood or heat regulation.

Could
businesses help
fund our urban trees?

Urban forest PES schemes
In terms of corporate funding of urban forestbased ecosystem services, I have not identified
any schemes labelled as PES. The nearest
example I came across in the UK is Tree Time,5
a social enterprise set up in 2015 offering
corporate sponsorship packages to support
tree planting in Edinburgh. However, there has
been limited take-up by the private sector,
and Tree Time is soon to be re-launched with
a focus on contributions from individuals.

Helen Davies
WSP staff carrying out voluntary tree planting work in an urban woodland in Harlow. (Photo: WSP)

Passionate about enhancing green infrastructure in our cities, I’ve
spent the past three years undertaking a PhD at the University of
Southampton looking at how to increase funding for urban trees.
There is now a wealth of research showing
how the right trees in the right places
can help mitigate city problems such as
surface water flooding, air pollution, and
the urban heat island, whilst also enhancing
human wellbeing.1 However, there is little
published information to suggest that urban
forests in the UK are being planned and
managed with these benefits in mind.

Limited council resources
In 2016, I interviewed local authority tree
officers from 15 of the UK’s largest and most
densely populated cities (outside of London)
to find out whether provision of ecosystem
services is an objective of urban forest
management, and if not, what could be done
to address this.2 The tree officers were as
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passionate about the benefits of trees as I am;
however, I was dismayed to find that due to
limited (and seemingly ever dwindling) financial
resources almost all of them are forced to

1 H. Davies, K. Doick, P. Handley, L. O’Brien and J. Wilson
(2017), Delivery of Ecosystem Services by Urban
Forests: www.forestry.gov.uk/PDF/FCRP026.pdf/$FILE/
FCRP026.pdf
2 H.J. Davies, K.J. Doick, M.D. Hudson and K.
Schreckenberg (2017), ‘Challenges for tree
officers to enhance the provision of regulating
ecosystem services from urban forests’: doi.
org/10.1016/j.envres.2017.03.020

manage their urban forests reactively, in
response to complaints and safety risks. Even
more worryingly, there was a strong perception
amongst the tree officers that other council
departments, politicians, businesses and
citizens do not care about trees, and are
not aware of the benefits they provide.
3 i-Tree tools: www.itreetools.org/ and www.
forestresearch.gov.uk/research/i-tree-eco/
4 Defra (2016), Payments for Ecosystem Services:
review of pilot projects, 2012–15: www.gov.uk/
government/publications/payments-for-ecosystemservices-review-of-pilot-projects-2011-to-2013

When I asked the tree officers what would
facilitate their taking an ‘ecosystems
approach’ to urban forest management,
three opportunities were put forward. Firstly,
raising awareness of the benefits of the local
tree resource through i-Tree Eco studies
(or similar).3 Secondly, adopting forwardthinking tree and woodland strategies. And
finally, obtaining additional funding for tree
planting and maintenance from those who
benefit, such as businesses and citizens.
One-third of those interviewed already
receive small, ad hoc contributions to their
budget from sponsorship or corporate social
responsibility activities, but this has so far

Three similar schemes have been set up outside
of the UK in the past year or so. City Forest
Credits6 is a non-profit organisation that has
had success attracting private sector buyers for
tree planting across the United States; whilst
the PadovaO27 project in Italy has so far planted
2,500 city trees from €50,000 of business
donations. However, the Urban Forest Fund 8 in
Melbourne, Australia, has received interest from
local residents, rather than businesses.
I therefore decided to focus the remainder of
5 Tree Time Edinburgh: www.tree-time.com/
6 City Forest Credits: www.cityforestcredits.org/
7 PadovaO2: www.wownature.eu/host/padova-o2/
8 Melbourne’s Urban Forest Fund: www.melbourne.
vic.gov.au/community/parks-open-spaces/urbanforest-fund/Pages/urban-forest-fund.aspx
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my research on looking into the feasibility of
beneficiary-funded urban forest PES schemes,
using the city of Southampton as a case study.

was the commercial benefits it would bring to
the company through enhancing their image
and reputation. Meeting corporate social
responsibility (CSR) objectives was the second
greatest motivator. As one respondent said:

Business attitudes to trees
In 2017, I conducted questionnaire-based
interviews with 30 businesses of varying
sizes and sectors to ascertain their level
of interest in a possible business-funded
urban forest PES scheme in Southampton.9
I was very pleasantly surprised, both by
their knowledge of a range of regulating and
cultural ecosystem services, and by their
positive attitudes towards investing in the
planting and maintenance of urban trees.

‘You can have some crowing:
“I funded this!” If you do it and it’s
voluntary there’s a CSR benefit
which is [useful for] marketing.’
While this may appear self-centred, these
are businesses we’re talking about, not
charities. They exist to make money,
and expect returns (though not always
financial) on their investments. So a winwin scenario is no bad thing, and if this is
what it takes to increase funding for our
urban forests, then it gets my vote.

In sharp contrast to the tree officers’
perceptions that companies ‘wouldn’t care’
about ecosystem services, those in
Southampton rated tree benefits as
significantly more important to their
businesses than tree nuisances. The business
respondents considered trees to be particularly
beneficial regarding aesthetic beauty, air
purification, and employee health and
wellbeing. Six respondents even suggested
that urban trees in the vicinity of their
premises bring them financial rewards, for
example through higher staff productivity,
fewer sick days, and attracting additional
customers.

Of course, not every business will be as
aware of the benefits of trees as those
who took part in my study. To facilitate
large-scale business funding of urban
forest-based ecosystem services, clear
communication of the likely environmental,
social and economic benefits will be required,
drawing on both scientific evidence and the
experience of similar initiatives worldwide.

Business willingness to invest

PES scheme preferences

The interviewed businesses clearly appreciate
the benefits they receive from the city’s trees,
but would they really invest money to prolong
these benefits? 90% of respondents agreed
in principle to private sector contributions to
the urban forest, and 94% thought a publicprivate PES scheme would be feasible. Half of
the businesses even considered it their ‘moral
duty’ to invest in their local environment,
and further, that societal benefits would
be a strong driver of their involvement.

According to the scientific literature,
there are important aspects to consider
when designing a PES scheme if it is to be
successful. These are discussed below in
the context of my Southampton study.

Some international studies, however, have
suggested that intrinsic motivations alone
are rarely sufficient to sustain corporate
investment in social and environmental
projects. I found this was also the case for
the Southampton businesses. For example,
the thought of mandatory contributions did
not appeal to many of the interviewees; the
smaller businesses were particularly concerned
about the financial burden of an ‘extra tax’. This
perhaps gives the impression – and this did
cross my mind – that businesses will support a
PES scheme in theory, but then when it comes
to paying they may make their excuses and
take advantage of the generosity of others.

New urban trees funded by Investec through Tree Time
Edinburgh. (Photo: Richard Darke)

Radisson staff carrying out voluntary tree maintenance work at an
urban site in Bristol. (Photo: Bristol City Council)

There was in fact a very good reason for their
preference towards a voluntary scheme, which
again supports the findings of other studies.
By far the greatest motivation for involvement
in an urban forest PES scheme in Southampton

9 H.J. Davies, K.J. Doick, M.D. Hudson, M. Schaafsma, K.
Schreckenberg and G. Valatin (2018), ‘Business attitudes
towards funding ecosystem services provided by urban
forests’: doi.org/10.1016/j.ecoser.2018.07.006
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New urban trees in Bristol sponsored by New World
Payphones. (Photo: Bristol City Council)

Firstly, which ecosystem services are being
targeted, and (how) will they be measured?
The businesses I interviewed in Southampton

Xylem staff carrying out voluntary
conservation work in an urban site in
Basingstoke. (Photo: Basingstoke &
Deane Borough Council)

were most interested in funding tree planting
and maintenance aimed at enhancing air
quality. Paying to reduce flood risk and to
improve aesthetics, employee wellbeing, and
wildlife habitat were also of interest to at least
two-thirds of those interviewed. However, the
majority of businesses showed no interest in
the monitoring of ecosystem service delivery
to prove that they would be getting what they
paid for, with some suggesting that this would
add unnecessary costs to the scheme. Most
businesses would be content with receiving
information on the number of trees that are
planted – and importantly, that survive.
Secondly, what form will the payments take,
and at what spatial scale will the scheme
operate? If businesses would be entering the
scheme voluntarily, then those in Southampton
would prefer to choose from a list of locationspecific projects to fund directly, as this
would help with CSR reporting, marketing,
and engagement of staff. I suggested that
the PES scheme would operate city-wide, but
only 40% of respondents would be interested
in contributing to the city’s trees as a whole;
60% would prefer to invest only in trees in the
immediate vicinity of their business premises
in order to ensure direct as well as indirect
benefits (though of course this isn’t necessarily
the best way to utilise trees in ecosystem
service delivery). If business involvement in the
scheme was mandatory instead, respondents
were evenly split between preferring
payments to be based on company size vs.
based on companies’ environmental impacts.
In contrast, having a blanket rate equally
payable by all businesses was not popular.
Thirdly, who holds the decision-making power
over where and how the money is spent, and
will inequalities in access to and use of trees
and their benefits be reduced or exacerbated?
One-third of the Southampton businesses
wanted strong involvement in urban forest
governance, ideally becoming part of a
steering group, and even getting involved in
the planting and maintenance work. However,
the majority of respondents would be happy
with minimal involvement, for example
receiving annual updates regarding the tree
planting projects they had helped to fund. Just
over a quarter of respondents commented
that trees should be planted in areas of need
and/or where they are best suited, to avoid
benefitting only the wealthy business districts.
Finally, will intermediaries (such as charities
or NGOs) be involved? Intermediaries are
common in PES schemes and have been
found to improve coordination and trust
between beneficiaries and ecosystem service
providers. They can help to cover the costs
of upfront canvassing, administration and
transaction costs that are needed to get
PES schemes off the ground. There was no
requirement for an intermediary amongst the
Southampton businesses, as they were willing
to pay the council directly, but it is difficult to
imagine an urban forest PES scheme getting
underway without one. For example, though
Southampton City Council was sufficiently
interested in the results of this study to call a
meeting with me, due to capacity and financial
issues they would unfortunately only be able
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to support an urban forest PES scheme if
another party took the lead. It would be useful
now to have a conversation with some tree/
woodland and environmental charities.

Citizen funding of urban forests
Around two-thirds of the tree officers and
businesses I interviewed each thought
that citizens should also contribute to the
benefits they receive from the urban forest,
whether this be through a tax, communitybased grants, sponsorship, or voluntary
work. Consequently, in 2018, I ran an online

Conclusions
The core finding of my research is that a publicprivate partnership between local authorities,
businesses and citizens holds strong potential
for improving both appreciation of and financial
support for urban forests. The tree officers

10 ‘Citizen attitudes towards a new tree planting
programme in Southampton’: www.soton-tree.uk/

were keen to explore a beneficiary-pays
approach, whilst both businesses and citizens
were strongly supportive of contributing
financially to tree planting and maintenance in
Southampton, particularly for air purification
benefits. I hope that my research will be of
use to you as arboricultural professionals, and
that it may help facilitate a move towards an
ecosystems approach to urban forest planning,
governance, management, and funding.
With thanks to my PhD funding bodies (the
Engineering and Physical Sciences Research
Council, the University of Southampton, the
Scottish Forestry Trust, and Forest Research)
and the tree officers, businesses and
citizens who participated in my studies.
Helen Davies
CEnv MIEMA
ACIEEM is Principal
Environmental
Consultant at
WSP, one of the
world’s leading
engineering firms.
She is responsible
for integrating
ecosystem services
into environmental assessments of
government plans and development projects.
In her spare time, as well as finishing off her
PhD(!), Helen volunteers as the Tree Warden
for Basingstoke & Deane Borough Council.

Multi-functional,
British Standard Tree
Inspection System
Developed in conjunction with one of the
country’s most respected environmental
partnerships, EDP, this multi-functional,
British Standard Tree Inspection System
is now available as an ‘off-the-shelf’
solution.
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Project awarded AA Research Grant funding

An in-progress fungal DNA isolation from
environmental samples, preparing molecular
samples for amplification and sequencing.

Ed Pyne
Since my early days as an arb student at Cannington College in 2012
I have been fascinated by ancient and veteran trees. As many readers
know, ancient trees support a diverse plethora of organisms leading to
complex interacting communities of both macro- and microorganisms,
with complex coevolutionary relationships.
One of the distinguishing habitat features
of ancient trees is a varied abundance of
deadwood with varying microclimatic
conditions that can be utilised by species in
a myriad of ways.
Species dependent on deadwood for part – or
all – of their lifecycle are termed saproxylic and
are amongst the most threatened group of
organisms. With a recent IUCN report claiming
18% of Europe’s saproxylic beetles are at
risk of extinction due to a decline in ancient
tree habitat, it is clear that action must be
taken to conserve saproxylic biodiversity.
As a keen conservationist and aspiring arb,
when I first learned about veteranisation
practices I soon found myself with more
questions than answers. How can we justify
damaging healthy trees? Are the outcomes
what we intended? The potential benefits
of veteranisation were obvious to me,
but I remained sceptical about how such
sensitive work should be approached. Fast

forward a few years and I am now a biology
undergraduate student at Cardiff University
and thanks to the AA I have a research
grant to start answering these questions.
Saprotrophic fungi are the major agents
of wood decomposition and one of the
largest groups of organisms dependent
on deadwood. Saprotrophic fungi act as
ecosystem engineers, defining microhabitat
characteristics as well as mediating
nutrient availability to other organisms.
Setting out to investigate the impacts of
veteranisation on fungal community structure,
five different chainsaw treatments were
designed and applied to the branches of
mature oak trees. As fungal community
succession is sensitive to initial colonising
conditions (gaseous and moisture regimes)
and the identity of initial colonisers
(priority effect), it is thought that different
treatments may lead to the development
of distinct fungal communities.

Fungal isolate grown on artificial growth medium
isolated from oak canopy deadwood.
Veteranised branches, healthy branches
and branches that have died naturally will be
analysed in the laboratory. First, fungi will
be grown on artificial growth media in order
to analyse the spatial distribution of the
dominant basidiomycete community. Secondly,
molecular methods will be employed to gain a
deeper insight into the composition of fungal
communities by extracting and sequencing
fungal DNA from within the branches.
The AA research grant will help fund
High-throughput DNA sequencing work
for this study. Molecular methods, such
as High-throughput sequencing, are a
powerful tool in the identification of fungal
species. Many fungal species are not readily
culturable with current methods; DNA
sequencing will provide further insights into
community responses that are unattainable
with culture-based approaches.
As arbs we are often on the front line of
saproxylic conservation and have the collective
ability to make a positive impact on saproxylic
biodiversity. However, it is important that our
management aims are supported by a strong
evidence base and theoretical framework. With
support from the AA I hope my research will be
of use to both the practitioner and consultant.
I look forward to updating the community on
the progress of my research and would like
to thank the AA for supporting this project.

Easy to use system with process led capture to
ensure standardised data capture throughout
your organisation
Cloud based for live data sharing across
organisations or with clients - easy set up with
no IT involvement
Runs on smartphones or tablets
Customisable to produce any BS standard
report tailor made for your organisation with
built-in drop down menus (eg over 1000 tree
genus), on-site calculation of root protection
radius
Full GIS integration (QGIS/ESRI) with no
processing required

For more information visit https://bit.ly/2Eqm2Zp or www.korecgroup.com
UK: 0345 603 1214 I IRE: 01 456 4702
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Fungal community
responses to
veteranisation

Climber Jake Radford preparing to carry out veteranisation treatments: 70% isopropanol and 10% bleach
was used to sterilise bars, chains and side-cover interiors between treatments.

Ed Pyne is an
undergraduate in
biological sciences at
Cardiff University. You
can find him on Twitter
at www.twitter.com/
PyneEd?lang=en.
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New urban trees in Cardiff sponsored by Cardiff
Holiday Homes (Photo: Cardiff City Council)

survey (comprising what is known as a ‘choice
experiment’) with 362 of Southampton’s
residents to determine their willingnessto-pay for urban forest-based ecosystem
services.10 The vast majority of respondents
(93%) were willing to contribute financially to
my proposed, city-wide street tree planting
programme. Though I won’t discuss the
results in detail here, the average amount
that respondents were willing to pay for
the tax-based programme (including basic
air purification, flood risk reduction, and
aesthetic benefits) was £140 per household
per year. I also discovered that uncertainty
surrounding the likelihood of air quality and
flood reduction benefits being delivered
by trees reduced people’s willingness-topay. However, telling people about these
uncertainties had less of an effect on their
willingness-to-pay than did their own personal
doubts about ecosystem services delivery.
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Tree architecture
A valuable new tool to inform (veteran) tree management

Figure 3: The classic model of representing life stages of trees has great merits, but does not accurately describe reality. (© Helen Read/Sarah Wroot)

Tom Joye
What is tree architecture?

All arborists can probably recognise tree
species from afar, let’s say driving by in a
car. And they can even do this in winter time
when there is no foliage. But only a few can
really explain how they know for sure they
are looking at an oak and not a lime. When
asked, people usually refer to ‘branching
pattern’ or ‘habit’, but altogether it is more
of a gut feeling, acquired through years of
tree work. Tree architecture is the branch
of science that puts words and concepts to
this gut feeling, explaining why a tree looks
how it looks. Unfortunately for arborists in
the UK, most tree architecture literature
is published in French because the main
scientists in the field are French or Canadian.
To explain the branching pattern and habit
of an individual tree, we usually refer to soil,
light, water, wind and similar external factors.
Of course, these have a great impact on a
tree’s development. But we often forget
that each tree species also has an internal

Development stages of trees
blueprint of how it ideally would develop.
According to Claude Edelin, one of the pioneers
of tree architecture, the architecture of
every individual tree is the expression of an
equilibrium between this internal blueprint
and the external constraints exerted by the
environment. This article focuses on that
blueprint, ignoring external factors such as
stress and the tree’s response, and most
importantly considers how knowledge about
tree architecture can inform management.
Although scientists and artists have been
looking into plant architecture, including
tree architecture, for centuries, it only really
developed into an actual branch of science in
the 1970s as a spin-off from plant morphology.
Plant architecture tries to identify fixed and
repetitive phenomena in plant structures,
valid for all individuals of the same species or
even valid for multiple species. This is done by
observing and schematising many individuals
of the same species, in all life stages, to try
to identify the ‘building plan’ of that species.

Architectural models

Based on the observation of architectural
characteristics, trees can be subdivided into
groups with similar characteristics (based on
type of branching, type of extension growth,
branch orientation, flowering position). One
would think that there is a virtually endless
number of combinations possible, but research
has shown that all trees in the world are
confined to only 23 architectural models, each
of which represents a fixed set of architectural
characteristics and thus a similar building plan.
Tree species from temperate regions of Europe
typically span only about eight architectural
models. Other models are mainly seen in
subtropical and tropical tree species. This
approach leads to the somewhat surprising
observation that very different tree species
like sweet chestnut (Castanea sativa), Douglas
fir (Pseudotsuga menziesii), common beech
(Fagus sylvatica) and wild cherry (Prunus avium)
all share the same architectural model. And
on the other hand, closely related species
like the common beech and its cousin the
North-American beech (F. grandifolia) adhere
to different architectural models. Knowing
and understanding the architectural model of
a tree species adds a degree of predictability
to the development of individual trees: it helps
an arborist understand why a tree grows in a
specific way and what can be expected from it.

On top of its architectural model, a tree’s
architecture evolves according to its life
stage. During recent years, many tree work
professionals have become familiar with the
concept of discerning different life stages
of trees, as drawn in the image above. This
model has great merit in making people
aware of the fact that a tree’s life does not
end when dead branches appear in the
upper canopy and that in fact the ancient
life stage of a tree can be its longest.
However, while schematising tree development,
some confusing generalisations have sneaked
into this model. First of all, it is linear, with a
start, a climax and an end, which does not
concur with the fact that trees have the ability
to continue living eternally. Secondly, this
model implicitly links development stage and
chronological age. This may be true for
humans, but it is not true for trees:
chronologically ancient trees can be in an
earlier development stage than chronologically
younger trees. And lastly and most
importantly, this model combines a tree’s
development (the way it builds its stem and
crown) with its reaction to stress or a change
in its environment (e.g. natural crown
retrenchment). Many ancient trees have
actually gone through one or more cycles of
natural crown retrenchment, but crown
retrenchment in itself is not connected to a life
stage; it can occur in any development stage.
All of these problems can be tackled by looking
at development stages from an architectural
point of view.

An architectural approach to
development stages

In order to properly look at development
stages, we need to separate these from the
reactions of the tree to external or internal

Figure 1: Leonardo da Vinci reflected on tree architecture in his sketchbooks.
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Figure 2: Compare the architectural model of a
young beech (left) with that of a young elm (right).
Although they look very different, both trees have
strong hierarchy and apical dominance when young.

stresses. So first, let’s ignore stress and the
tree’s reaction to stress (usually involving
epicormic growth) and look at theoretically
perfect, stress-less development of a tree.
In its first life stage, the young tree will be
building its stem: a dominant axis aimed
at rapidly gaining height. All branches
are subordinate, the tree consists of one
architectural unit with strong hierarchy.
Depending on its architectural model,
hierarchy in the young tree can be more or
less obvious (see figure 2). Depending on
external factors (e.g. competition for light),
this first life stage and the subsequent stem
length can be shorter, e.g. in open-grown
trees, or longer, e.g. in woodland trees.
The tree enters its second life stage, reaching
adulthood, when its apical dominance weakens
and the stem reiterates for the first time:
it forks into two or more equivalent parts
(codominant stems/limbs) and the tree starts
building its crown. After some time, a second
reiteration wave (major fork) will occur on
every codominant limb higher up in the crown,
again doubling the number of codominant
stems or limbs. Several waves of reiteration
later (usually around five) the tree crown has
more or less reached its maximal size: the
tree is at the pinnacle of its abilities, a mature
tree. The major limbs continue to double into
increasingly smaller forks, sustaining the
crown, until the tree reaches senescence
at about 10 waves of reiteration. In this
life stage, the outer canopy consists of an
accumulation of very small forks, making it look
like a giant cauliflower. The sheer size of the
structure the tree needs to maintain and the
increasing hydraulic resistance in its sapwood
and twigs will eventually lead to progressive
dieback in the outer canopy: the tree enters
senescence. If a tree did not have the ability
to take side routes developing epicormic
growth, senescence would be its final

development stage as the crown continued to
die back and eventually the tree would die.
But let’s step back into the real world and
readmit stress and reaction. No tree can
develop its stem and crown over centuries
without experiencing at least some form
of stress. And that is where the side routes
and variations to normal development pop
up. Depending on the intensity and duration
of the stress, a tree will exhibit changes in
its branch architecture (impoverishment of
its twig structure) or dieback in the upper
crown. If the tree is resilient, it will eventually
restore its primary crown by developing
orthotropic epicormic shoots (from the
Greek ‘orthos’ – straight and ‘tropos’ –
direction) in the upper canopy: vigorous,
upright shoots that mimic the architecture
of a young tree. This would of course be the
preferred option from the tree’s point of view:
a temporary dip and then back to normal.
If the tree for some reason is not able to
restore its primary crown, it might develop
a secondary crown. During this process
of natural crown retrenchment, mainly
plagiotropic epicormic shoots develop
lower down on the limbs and on the stem
(plagiotropic from the Greek ‘plagios’– oblique
and ‘tropos’– direction), mimicking the
architecture of a young branch. The tree is then
aiming to reach a new physiological equilibrium,
with a secondary crown closer to its roots.
In cases where stress and dieback mainly
affect the upper part of the crown, the
tree might continue only developing the
lower part of its primary crown, without
developing a new, secondary crown: the tree
falls back to a lower position. In each of the
former scenarios the new crown resumes
its normal development, reiterating and
thus forming consecutive major forks.

Figure 4: Different types of epicormic shoots point at the different reaction potential of the tree: orthotropic epicormic shoots (left) mimic the architecture of a young
tree; plagiotropic epicormic shoots (middle) mimic the architecture of a young branch, ageotropic epicormic shoots (right) mimic the architecture of senescence.
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Figure 6: Terminal bud of a senescent sycamore (Acer pseudoplatanus): the tree
exhibits terminal flowering, leading to subsequent forking.

Senescence versus decline
Figure 5: An architectural representation of tree development: a young tree to the left, exhibiting subsequent reiterations of the stem and reaching senescence after
about 10 ‘waves of reiteration’ (not shown here), followed by dieback of the crown and eventually a ‘natural death’. Stress or environmental changes lead to the
tree reacting, with several potential variations to normal development. If a tree cannot react adequately, it might get stuck in irreversible decline and eventually die
‘prematurely’. (Adapted from Drénou)
Worst-case scenario is that the tree does
not regain good health, but can only rely
on ageotropic epicormic shoots (from
the Greek ‘a’– without, ‘geo’– earth and
‘tropos’ – direction). These small and gnarly
epicormic shoots have the characteristics of
old age and can barely sustain their parent
branch, let alone help the tree recover from
stress. Trees only exhibiting this kind of
epicormic shoots are considered to be in
irreversible decline. This does not necessarily
imply they will die any time soon, but
their chances of recovery are minimal.
A last scenario might be the development
of one or more vigorous epicormic shoots
low down on the stem base or the roots,
which develop (and root) independently
and start developing as any normal young
tree would. Note that this model is not

linear, but circular. Trees can consecutively
experience several periods of stress or
changes in their environment and react
in different ways, depending on the type
and duration of stress or change and the
condition of the tree. In this model, trees
can even ‘reinvent’ themselves and start
all over again, as they would do in reality.
When trees reach advanced development
stages, usually after surviving multiple
stress/reaction or change/reaction events,
they exhibit a very complex structure. In
fact they can split up into several, semiautonomous functional units, becoming
a colony of trees rather than an individual
tree. And in such a colony, some functional
units may well be in a different life stage
to others (including young trees) and also
demand a different management.
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Epicormic growth

As seen above, epicormic shoots play a key
role in a tree’s ability to react. So instead
of ignoring it – or worse, pruning it away –
arborists should take into account epicormic
growth when managing trees. Epicormic
growth enables a tree to react to stress,
the alleviation of stress, changes in its
environment, catastrophic events, etc.
The tree needs its epicormic growth to explore
the side routes and deviations from its normal
development which are essential for its
longevity. But in order to evaluate what the
epicormic growth is telling us and to inform
management, we should be able to distinguish
between the different types of epicormic
growth set out on page 45: orthotropic,
plagiotropic and ageotropic epicormic shoots,
including their position in the crown.

In managing veteran trees, a tipping point is
reached when trees start exhibiting dieback in
the canopy. Although they may look similar, it
is important to be able to distinguish between
senescence and decline. Senescence is a life
stage and thus a normal and predictable
part of the development of a tree. It cannot
be reversed by management. Management
can only prolong the senescent life stage
and postpone further dieback. The typical
branch architecture for a senescent tree
is very gnarly, with short growth units and
an accumulation of many small forks.
Decline, on the contrary, is a regression of the
tree before it has reached its full development,
as a result of stress. If you can find the primary
reason for the decline, it might be reversed
with the right management. For example, if a
tree suffers from soil compaction, it might be
possible to halt the decline and help the tree
recover by stopping the compaction and
improving the soil. The right management
might restore the impoverished branch
architecture back into the normal one for the
tree’s development stage, stimulate recovery

Figure 7: Twig architecture of senescent sycamore (Acer pseudoplatanus): a
succession of small forks, very different from the architecture of a young sycamore.
This architecture is related to the development stage of the tree, not to decline.
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Figure 8: Lime tree (Tilia × europaea) planted in 1676–77 in
front of Tongerlo Abbey, Belgium. Despite its old chronological age,
the tree exhibits the architecture of early adulthood.

Figure 9: Schematised branch of an ancient oak
in Lummen. This image allows us to analyse twig
architecture, polycyclism, number of axe categories,
etc. to support or nuance analysis on a macro scale.
categories, etc. (figure 9). This adds depth to
the architectural analysis and can confirm or
nuance what was seen on a macro scale.
Tree architecture is an essential tool to add to
the arborist’s toolbox in order to set correct
management goals and to correctly evaluate
past management. This article offers merely a
glimpse through the veil of tree architecture,
but hopefully it triggered a few ‘Aha!’ moments.

of the primary crown or stimulate the
formation of a secondary crown.

Implications for management
In order to integrate an architectural analysis
into management decisions and take into
account all of the above, arborists must be able
to evaluate a tree’s (architectural) development
stage, its condition (health) and resilience
(capability to react) and its past and present
reactions (old and new epicormic growth).
Rather than just evaluating a tree’s current
status and its chronological age in years, it is
essential to see the process every tree is in: its
architecture reveals its past and in many cases
also its future development and reaction
potential.
As an example, let’s look at a lime tree (Tilia ×
europaea), planted in winter 1676–77 in front
of the Tongerlo Abbey in Belgium. Its high
chronological age and biomechanical problems,

associated with stem hollowing, point the
arborist towards a classic staged reduction to
mimic the natural crown retrenchment
process. The architecture of the crown
(probably secondary) on the other hand shows
a tree in its early adulthood (two to three
reiterations/major forks in the crown). When
this tree receives the first of a planned series
of reduction cuts, it will most probably react by
producing vigorous and upright (orthotropic)
epicormic shoots in the upper canopy, rather
than start developing a secondary crown. By
setting management goals focused on a tree’s
chronological age and biomechanical issues
while ignoring its architecture and
development stage, management can
completely miss its objectives.
A similar architectural analysis can be done on
a micro scale, analysing and sketching
individual branches in order to evaluate
branching patterns, polycyclism (multiple
shoots in one growing season), number of axe

News
update

The article on pages 44–49 has
been provided by the Ancient
Tree Forum, which champions the
biological, cultural and heritage
value of Britain’s ancient and
veteran trees.
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Tom Joye is a European
Tree Technician and
trainer at Inverde, the
centre of expertise of the
Flemish government’s
Forestry and Nature
Conservation Agency.
His main areas of
expertise are veteran
tree management and tree architecture.
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Tree architecture two-day course
Want to learn about tree architecture and how it can be used to inform veteran
tree management? The Ancient Tree Forum is hosting a two-day training
course, delivered by Tom Joye, on Thursday 7 and Friday 9 November 2019.
This two-day course will focus on providing participants
with sufficient information and experience to:

•
•
•
•
•
•

Describe the genetic ‘blueprint’ that determines how the structure
of a tree develops.
Describe the difference between development stage and chronological age.
Explain the circular life cycle of a tree.
Identify the difference between orthotropic, plagiotropic and ageotropic
epicormic growth and determine what this tells you about the reaction
potential of the tree.
Describe the difference between age-related senescence and decline due
to external factors.
Inform management of veteran trees based on the above.

The course costs £320 per person. Places can be booked
via the ATF website: qww.ancienttreeforum.co.uk
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Street view

Is it reasonable to inspect the top of that steep verge?

Based on their extensive experience of tree
inspections for highways agencies and local
authorities, Chartered Arboriculturists Jez Lawton
and Paolo Bavaresco consider the challenges that
duty holders face in meeting their obligations.

Highway trees provide important ecosystem
and amenity benefits, yet they also account for
the majority of serious tree-related incidents
in the UK.1 The difficulty for duty holders is
determining whether they are doing all that
is reasonably practicable to balance risks,

costs and benefits in fulfilling their duty and
how much precious resource to allocate.
Because there are no reliable benchmarks,
measures of reasonableness are intangible
and only likely to be tested in the event of
court proceedings. Even where higher courts
have ruled, extrapolating good practice
is limited to the specifics of each case.
In court and in the absence of clear
industry guidance, expert witnesses may
testify that more could be done, with
opinions of reasonableness and good
practice that may bear little relation to the
realities of the day-to-day challenges and
experience of managers and inspectors.

Balancing costs,
risks and benefits.

To some it seems a formality to closely
inspect all of the tree stock, remove ivy and
1 National Tree Safety Group (2011), Common Sense
Risk Management of Trees: Guidance on Trees and
Public Safety in the UK for Owners, Managers and
Advisers, The Forestry Commission, ch. 4, p. 47.
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is the reality of a trend across many public
services in the current economic climate.

Protocol (approach)

identify the risk of tree failures in the absence
of obvious defects. But it is challenging
for managers to achieve this, particularly
where there are dwindling resources and
organisational expectations of achieving
more for less. The manager’s reality is the
prospect of inspecting tens of thousands
of trees across hundreds of kilometres of
highway verge. The difficulties are further
compounded by areas that can be hard to
access and trees covered with dense ivy,
often amongst impenetrable undergrowth.
Based upon our experiences we have
set out some key points for managers
and inspectors to consider.

In-house expertise

Some organisations have the benefit of
in-house arboricultural expertise, but
increasingly this is becoming a rare commodity
and responsibilities for tree management
are often placed with people who have
little expertise. This is not a criticism but it

A protocol is essential as a clear memorandum
of understanding between managers, tree
inspectors and administrators. It should
be clear, consistent, measurable and
defensible, and specific to the organisation’s
undertaking. It needs to be regularly
reviewed in response to arboricultural and
organisational changes, and adhered to
in a consistent manner by all parties.
A Google search of tree inspection protocols
identifies a very common approach between
many organisations buying into the same
generic systems and procedures. There
can be significant risks in adopting another
organisation’s approach, however. It is
not only the positives that are imported
but also the inherent disadvantages. The
‘borrowed or bought’ approach is either
too generic or too specific to another’s
undertaking. Inevitably this may lead not
only to administration issues and errors
(such as overlooking important data) but
also to the risk of placing considerable
reliance on another’s due diligence, especially
core health and safety responsibilities.2
A robust protocol will try to avoid these
pitfalls by considering the following:

2 The Management of Health and Safety
at Work Regulations 1999.

A dynamic approach to tree risk
assessment
Whilst it is tempting to dwell upon ‘set
levels’ of inspection, in our experience,
when dealing with thousands of trees at
different sites with differing access and
inspection conditions, a qualitative and
dynamic approach is essential.This should
be achieved by using tree inspectors with
proven experience and competency not only
to identify defects but also to determine:

•
•
•

the significance of tree-related
hazards and the exposure of
people and property to them;
the appropriate, proportionate and
practicable control options – including
the need for further investigation,
or more frequent inspection; and
the reasonable prioritisation of controls
scheduled appropriately through
the inspection period (as previously
agreed with risk managers).

Experienced inspectors will respond
appropriately to changing site and inspection
limitations and clearly convey where the
default inspection period should be reduced,
so the manager can take appropriate action.
There is an increasing trend towards the
sale and use of proprietary systems as an
‘off-the-peg solution’. Some of these are
even conveniently placed into field data
collection systems and give a convincing
display of scientific rigour. These may well
fit the needs of an organisation, but it is

important to consider that they are not
‘benchmarks’ endorsed by professional
organisations or rigorously peer reviewed.
Also, in the absence of stringent competence
pre-requisites for users and testing through
the courts, the manager should consider how
defensible and suitable such systems are.

Zoning

Assessing the exposure of people and property
to trees is a well-established risk management
approach. Zoning the areas adjacent to trees
can inform the scope of inspections and the
use of resources. However, is relying on this
as a desktop-based risk assessment robust
enough to provide the assurances required?
Although the zoning principle is supported in
industry guidance,3 the same guidance also
advocates 4 simply not inspecting relatively
low-use areas on the basis of occupancy alone.
It does not consider the pertinent facts:

•
•
•
•
•

the size and species of trees
the last inspection
the resources to carry out an inspection
the absence of higher use areas to inspect
risks to adjacent third parties

3 National Tree Safety Group (2011), Common
Sense Risk Management of Trees, ch. 4, p. 46.
4 National Tree Safety Group (2011), Common Sense
Risk Management of Trees, ch.4, p. 49: ‘The risk
of death or serious injury from trees in infrequently
used areas is so low that it is reasonable that these
should receive no formal inspection or visual check.’
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value of trees, the commercial reality is a
race to the bottom where one of our greatest
natural assets is an inconvenient commodity.

In advance of inspections, decide upon the
approach to issues such as ivy-covered trees
and inaccessible areas: for example, the
expectation to undertake a full/close inspection
of some trees or perhaps the justification for a
walk-over survey of groups of smaller trees.

In light of the above issues, when seeking
advice and guidance it is essential to
engage persons with appropriate expertise,
professionalism and qualifications to support
the specific organisation’s undertaking.

Tree inspection and
management software systems

These should be buyer-led and tailored to an
organisation’s needs, especially in processing
key fields for follow-up action. Data collection
should be brief, exacting and organised into
searchable fields, with limited free text
options. Simple and straightforward are best
in our experience: resist the temptation to
collect unnecessary and unusable data.

Standards and guidance

When specific publications are used as sources
of guidance, consider the status of these
documents and who they are aimed at
informing.6

Do you know your business?
Duty holders have to navigate arboricultural
advice that is bold on opinion yet shy on
supporting facts. Therefore, beware the
self-styled experts,7 quasi-qualifications
and proprietary solutions giving the
impression of scientific rigour.
Arboricultural organisations have endorsed
UK guidance for tree managers 8 which
seems to support a position that anyone
loosely familiar with trees can inspect
them. The risk therefore is that even though
arboriculture touts the importance and

Paolo Bavaresco
MICFor,
Chartered
Arboriculturist

Jez Lawton
MICFor,
Chartered
Arboriculturist

6 Health & Safety Executive (2013), Sector Information Minute 1/2007/05. Accessed online 14/02/19 www.hse.gov.uk/foi/internalops/sims/ag_food/010705.htm.
7 S. Glen (2017), ‘Guard Against “Self-Styled Experts”’, Chartered Forester, Institute of Chartered Foresters, winter 2017/18, p. 13.
8 National Tree Safety Group (2011), Common Sense Risk Management of Trees, ch. 3, p. 33; ch. 4, p. 51.

Clear on the approach to ivy and undergrowth?
Would the manager be comfortable with the
prospect of defending a decision to allocate
no resource or inspection priority to a tree
only because the road is seldom travelled?

Drive-by inspections

Monitoring

Whilst drive-by inspections can play a part
in the overall inspection regime, in our
experience they did not reliably identify many
serious defects later found by foot survey.
We concluded that drive-by inspections:

Clarify what ‘monitoring’ means, and when,
why and how it is to be used, e.g. will a
highway steward use this information to
observe a particular tree in the course of their
road inspections, or is a reduced inspection
cycle by a professional more appropriate?

•

Further investigations

•

occasionally reveal obvious
tree safety issues
may inform a tree management
strategy, such as pre-inspection
road assessments; provide interim
monitoring between professional
inspections or after storm events

The default inspection period

A default inspection period should be
determined by the manager, with input from
the inspector and relevant guidance. It should
be informed by the tree stock and location,
but also by practicalities, e.g. will high-priority
works be completed before the next inspection
cycle? If not, the outstanding works of the
previous management cycle may overlap and
complicate the current inspection regime.

Inspection frequency
Should this route be ignored based on
occupancy alone?

should consider these circumstances and
pre-empt with guidance for a consistent
approach.

In some cases the default inspection period
may be reduced.5 There should be clear logic
behind this decision and a reason for taking it,
informed and justified by facts. The protocol
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Set out how these are to be undertaken
and by whom. The information from
further investigations should be
available to future inspectors ‘on site’ to
facilitate correct decisions for properly
informed on-going management.

Risk assessment and risk
management decisions

Inspectors should stay focused on the
facts at hand and present appropriate risk
control options. It is the manager’s role,
on behalf of the organisation, to make
the final decisions, because they have an
understanding of and responsibility for
the costs and benefits associated with
managing the risk. It is the role of the
manager, not the inspector, to decide which
trees should and should not be inspected.

5 Cavanagh vs. Witley & Shepherd (2017), High Courts of
Justice Queen’s Bench Division, Case No. HQ14PO5328.

ADVERTISING FEATURE

Woodland Trust partners with
biochar supplier Carbon Gold
The Woodland Trust has partnered with UK biochar supplier Carbon Gold to support
the charity’s tree planting and preservation activities across the UK.
The announcement will see 10p from the sale of each of Carbon Gold’s
biochar planting aids and soil improvers donated to the Trust.
Philippa Borrill, Head of Partnerships at the Woodland Trust,
says, ‘Carbon Gold is a natural ﬁt for us as a partner. Their
biochar products are proven to boost the health and vitality
of newly planted and established trees and plants.
‘We’re looking forward to seeing what this collaboration brings
in terms of supporting our estate and in raising awareness
of biochar and its beneﬁt in boosting tree health.’

including honey fungus and ash dieback, and environmental
pressures such as drought and transplant shock.

Biochar is a high-carbon, puriﬁed form of charcoal that improves
the structure, aeration, water-holding capacity and nutrient
retention of all soil types. Importantly it provides a permanent
refuge for beneﬁcial soil microbiology, supporting tree health.

Craig Sams, Executive Chairman and founder of Carbon Gold,
says, ‘Expanding the UK’s woodland is one of our primary goals
as a business, which makes the Woodland Trust the perfect
organisation to partner with to raise awareness of biochar
and its impact on tree health among the general public.’

Carbon Gold’s biochar products are enriched with fungi,
nutrients and trace minerals. Trees treated with it in trials have
been shown to have increased tolerance to pests and diseases

To ﬁnd out more about biochar, visit www.carbongold.
com. To ﬁnd out more about the Woodland Trust or to
become a member, visit www.woodlandtrust.org.uk.
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Maybe this is because arboriculturists (arbs)
have not yet shrugged off the mindset that
they are a hybrid discipline of silviculture
and amenity horticulture, and have not fully
embraced being environmentalists. Arbs
should readjust their perspective to reflect
their position at the sharp end of tactical urban
ecosystem services provision. Correspondingly,
arbs should be mostly concerned about
the major, serious environmental issues,
climate change and air-pollution, and the
best way to act on this is by advocating and
using tree canopy cover (TCC) as a method
of analysing sustainable development
in every area and on every project.

Tree canopy cover targets

General public awareness of the importance
of the urban forest is growing: social media
groups of tree enthusiasts espouse the
value of ecosystem services and rage at
developers and local authority planners for
allowing our greenspaces and streets to be
ruined by tree removals. Highly respected
figures such as Sir David Attenborough warn
of a catastrophic collapse of civilisation; and
the consensus of scientific opinion, i.e. the
United Nations Intergovernmental Panel on
Climate Change (IPCC), tells us that there is
no documented historic precedent for the action
needed at this moment, and we have just 12 years
to make massive and unprecedented changes.
The position of arbs within communities
and society offers us a unique opportunity
to improve TCC on a daily basis without
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any need for discussion with other players
who might slow us down. If we arbs don’t
set TCC targets, who will? No one else has
our unique conservation mindset and is
in the same position to make such a big
difference. Factoring in the local TCC targets
and the need for low carbon management
to every scenario we encounter should be
a knee-jerk reaction. It is a basic truism
to state that if we are not part of the
solution, then we are part of the problem.
Setting clear TCC objectives for every area and
project is our method of contributing the most
we can to a sustainable environment. Every
community, be it district, county, city, town or
parish, and project must step-up to the mark
and set TCC targets. The Forest Research
study by Dr Kieron Doick (Doick et al. 2017)
of about 300 UK towns and cities provides a
solid start for assessment and target setting
for the rest of the c.43,000 cities, towns and
village-parishes in the UK (Towns UK, 2019).
Arbs already play the major role in enabling
increased TCC. However, the past mindset may
be holding us back from truly engaging with
the need to maximise ecosystem services
performance, for the betterment of all life on
Earth. We can do this using i-Tree software
(thanks to the sponsors and geniuses behind
it) and studies in the UK such as those by Dr
Doick, backed up with on-the-ground surveyassessment data and computer-aided-design
software for individual sites; and then we
can set targets everyone can understand.

Sustainable development (SD) of urban
areas is our field of operation; true SD must
include measurement and management of
TCC. Using TCC as an indicator of the efficacy
of SD policies is entirely fitting because
the very concept of SD is derived from
Scandinavian forestry practice (Grober, 2007).
However, currently TCC as a measurement
metric of sustainable development has
lost out to grey infrastructure initiatives
and this needs to be put right, by applying
the original conceptual basis for SD.
Our objectives should be to increase our TCC
in both urban and rural settings to at least
20% in inland urban areas and 15% for coastal
areas (Doick et al., 2016). There are those
who are well ahead on this; the Mayor of
London and the London Plan propose targets
for increasing TCC by 5% before 2025 and
a further 5% by 2050 from the current 22%
(LTOA, 2019). Using the Doick et al. study and/
or locally derived data, we have the basis
to enable a solid common-sense metric for
measurement of the efficacy of sustainable
development policies that the public can see
happening on Google Earth and planners or
architects can factor into their designs.
The natural role of an arb-professional is
to champion trees. It used to be all about
‘visual amenity’ and habitat value, with
other rather esoteric biophilic psychological
attachments. It is now much more: the whole
ecosystem services issue has brought every
tree value together into one big powerful
term. And science tells us that mitigating
carbon and pollution emissions are the biggest
environmental challenges facing life on Earth.

Being part of the solution

Climate change and pollution are the
enemies and our best weapon against them
is judiciously increasing TCC. Being part
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The human cost

Table 1: Pollutants and their effects on health.

Pollutant

Resultant health issues

Carbon monoxide (CO)

Causes the blood to be unable to carry oxygen and this lack of oxygen causes
the body’s cells and tissue to fail and die.

Nitrogen dioxide (NO2)

Diaphoresis, chest pain and persistent dry cough, all of which may result in
weight loss and may also lead to right-side heart enlargement and heart
disease in advanced cases. Prolonged exposure to relatively low levels of
nitrogen oxide may cause persistent headaches and nausea.

Ozone (O3)

Ground-level ozone can harm lung function and irritate the respiratory
system. Is linked to premature death, asthma, bronchitis, heart attack, and
other cardiopulmonary problems.

Particulate matter less than
2.5 microns (PM2.5)

Can cause short-term health effects such as eye, nose, throat and lung
irritation. Can also affect lung function and worsen medical conditions
such as asthma and heart disease. Possible increased respiratory and
cardiovascular hospital admissions, emergency department visits and deaths.
Long-term exposure may cause increased rates of chronic bronchitis, reduced
lung function and increased mortality from lung cancer and heart disease.
People with breathing and heart problems, children and the elderly may be
particularly sensitive to PM2.5.

Sulphur dioxide (SO2)

Breathing in sulphur dioxide causes irritation to the nose and throat. Possible
effects on reproductive and developmental issues. Children may be more
sensitive to the effects of sulphur dioxide due to their smaller size.

Particulate matter greater than
2.5 microns and less than
10 microns (PM10)

As PM2.5

Table 2. Potential effects of climate change on public health in the 21st century.
Figure 1. The Sheffield city tree removal programme means the loss of carbon sequestration assets and a negative contribution to the main environmental fight.
Conserving big trees in built-up areas isn’t easy. However, it is possible and with an environmental profit if the methodology of management is low carbon.
(Source: Wikicommons: accessed 29.3.19)

Vision

A healthy, diverse, and extensive urban forest for
today and the future.
London is the Forest City.

of the solution means helping decisionmakers. When I suggested to my own
local authority that action to improve TCC
was required, I provided the following
recommendations, specific to South Somerset.
Set a strategic objective for 30% urban
and 10%+ rural canopy cover. Achieve
the objective by doing the following:

•
•
•
•
•
•

Photo credit: Dave Colvin

Mission

Plant more, protect more, maintain better.
Figure 2. The City of London Urban Forest
Strategy leads the way in the UK. The
mission statement summary says it
all: ‘Plant more, protect more, maintain
better’. However, ‘fossil fuels’ and ‘low
carbon’ don’t get a mention – a flaw in
an otherwise great strategy. (Source:
City of London Urban Forest Strategy:
www.london.ca/residents/Environment/
Trees-Forests/Documents/London%20
Urban%20Forestry%20Strategy%20Final.
pdf. Accessed 30.3.19)

•

use canopy cover as a sustainability metric;
apply the highest-quality conservation
measures to existing trees and woodland;
identify vulnerable trees and woodland
and create protocols for their conservation;
transfer resources from environmentally
negative activities, such as grass cutting,
to positive action like tree planting;
require 30% mature-tree canopy
cover on new developments;
require retention of grade A and
B (BS5837, 2012) quality trees on
development sites, or require canopycover equivalent compensatory
planting for any essential loss; and
encourage urban and rural landowners
to judiciously plant trees.

Many of the recommendations I gave are
already in place, but not necessarily always
applied. An extra advantage of making the
role of TCC more widely appreciated is that
the tree officer’s role gains in importance;
the advantage to consultants is that making
these issues official (or even unofficial)
policy sets clear benchmarks to apply; and
contractors get to do tasks they know are

TheArboricultural
Arboricultural
Association
| Issue
185
Summer
2019 |ARBMagazine|Bestof2019
Arboricultural
Association
Association
|ARB| MAGAZINE
|ARB
ARBMAGAZINE
MAGAZINE
|IssueThe
| Best
Arboricultural
of 2019
Association

environmentally beneficial and can invest
in low-carbon machinery and vehicles
knowing they give competitive advantages.
The economic costs of carbon and pollutant
emissions are of the highest order – £trillions
globally. Any solutions will be cost-effective
if carbon and pollution inputs are factored
in, by which I mean that the fossil fuel used
by internal combustion engines (ICE) is part
of the problem and needs to be balanced
against the benefits. For example, a tree team
that uses fossil fuels – and of course they all
still do – is possibly causing more carbon/
pollution harm than the benefits produced by
the trees they work on. The science behind
this statement is that when carbon atoms
emitted by ICE combine with atmospheric
oxygen, the combined atomic weight increases
greatly: for every 1kg of fossil fuel we use
we put about 2kg of carbon, plus pollutants,
into the atmosphere (Energy & Carbon
Conversions, 2008). On this basis, arguably
doing nothing but essential tree work, which
includes planting, is the best tree management
policy, until ICE is replaced by electric power.
This puts greater emphasis on the need for
trees to be low maintenance, at least until ICE
power is replaced by renewably generated
electrical power. Then theoretically there
would be no negative input however much
energy is used for tree works. Total electrical
battery power for our activities is probably
at least a decade away; in the meantime
minimising fossil fuel use is all we can do.

To put the humanitarian toll of air-pollution
and climate change into perspective, Tables 1
and 2 summarise the damage they cause to
people’s health.

Conclusions

Arb professionals play one of the most
important roles in combatting the most
serious threats to humankind and all life on
Earth as we know it. Those at the sharp end
of urban forestry have a responsibility to
be part of the solutions. Tree officers must
set TCC targets and promote them as a lead
metric for the sustainable development of
their areas. Consultants and contractors must
emphasise to their clients the need for TCC
and set coverage targets for every project,
and we must all minimise the use of fossil
fuels. Otherwise we may find ourselves living
a dystopian existence. Even if the worst-case
scenario doesn’t pan-out, environmental
improvement is still a worthy cause.
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Climate issue

Effects

UV radiation

Incidences of skin cancer and other diseases are likely to rise due to climate
change. The young, elderly and outdoor workers are most vulnerable.

Changing temperatures

Higher-temperatures-related mortality is projected to increase steeply in the
UK throughout the 21st century, from around a 70% increase in the 2020s to
around a 540% increase in the 2080s.

Ozone pollution

Ozone is a respiratory irritant strongly affected by the climate.
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Existing allergy sufferers may suffer from longer pollen seasons and more
rapid symptom development.

Snowfall

Less disruption because less snow predicted.
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Wind speed and more storm
events
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May exacerbate health risks associated with building overheating, indoor air
pollution, flood damage and water and biological contamination of buildings.

Floods and droughts

More frequent floods and droughts would bring general disruption and
associated hazards. Also, impacts on mental health and impacts from
disruption to critical supplies of utilities such as electricity and water.
Increased risk from water- and food-borne diseases through changes in
human behaviour associated, for example, with food hygiene.

Vector-borne diseases

It is likely that the range, activity and vector potential of many ticks and
mosquitoes will increase across the UK by the 2080s. There is also the
potential for introduction of exotic species and pathogens.

Nutrition

May lead to reductions in the availability of certain food groups, and
reductions in the nutritional quality of dietary intake in some population
groups. Increased temperature will allow pathogens such as Salmonella to
grow more readily in food.
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Drought stress

effects on pest and diseases
Dr Glynn Percival and Dr Jon Banks
Trees growing within the UK’s urban landscapes and woodlands are
susceptible to attack from a variety of insect pests and fungal
pathogens. Climatic models predict the UK will become a hotter drier
country over the next 20 years. In addition, the summer of 2018 was
one of the driest on record. Therefore, the aim of this article is to review
the influence of drought stress on outbreaks of tree-damaging insect
pests and fungal pathogens. Advice to professionals involved with trees
is also provided in order to allow proactive management.
During the summer of 2018 the UK experienced
a prolonged drought period with some areas
having less than 10% of average rainfall.
Summer 2018 also equalled the warmest on
record with daytime temperatures in parts
of the country consistently exceeding 30⁰C.
Of greater concern is the fact that climatic
models indicate the UK will become warmer
over the coming years with mean summer
temperatures estimated to increase by 1.5⁰C
between 2030 and 2052. Consequently,
drought events are also predicted to increase.
Studies have shown that changes in drought
intensity and frequency have the potential to
dramatically alter the impacts, populations
and severity of tree-damaging insect and
fungal pathogens. Increased awareness
of these potential changes is important
for professionals involved in urban tree
management in order to anticipate the future
condition of trees growing in our towns
and cities as well as to develop proactively
actions to mitigate any undesirable changes.

rates of reproduction, spread and infection
rely on flagellate zoospores swimming in free
water which requires that the spaces between
the soil particles are filled with water.
Within the tree itself the water content will
drop during periods of drought, i.e. water
potentials within plant organs reduce.
Eventually a water potential will be reached
where leaf, root and shoot growth will no
longer be possible. In contrast, however, most
fungal pathogens are capable of growing at
water potentials below the minimum required
for growth of plant cells. Botryosphaeria
dothidea, for example, a world-wide cankercausing pathogen of deciduous and coniferous
trees, exhibits a strong tolerance to low
water potentials, with germination and germ
tube elongation occurring at extremely low
water potentials. Zoosporic organisms such
as Phytophthora spp., however, are generally
less tolerant of low water potentials.

How drought influences tree
susceptibility
Direct effects on insect pest populations
and fungal disease development

Fungal pathogens. Water is essential for any
fungal pathogen to complete its lifecycle since
most fungi require free water or high moisture
for spore dispersal, germination and infection.
For example, box blight (Cylindrocladium
buxicola; Fig. 1) or Diplodia tip blight (Sphaeropsis
sapinea; a disease of pine, fir and spruce)
require precipitation and/or humidity in order
to successfully produce inoculum. Likewise
diseases such as rusts and powdery mildews
that infect pear, box, hawthorn, rose, willow
and plum have many repeated cycles during
the growing season, and because of this they
tend to have a low occurrence level during
periods of drought. The same negative effects
on disease severity tend to occur for fine root
pathogens such as Phytophthora spp. which
are sensitive to precipitation and humidity as

Figure 1: Box blight.
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Insect pests. Most tree-damaging insect
pests within the UK have their main growth
period during the warmer part of the year, so
in general temperature elevation can increase
the speed of insect development which in
turn can be influenced by, and often related
to, the specific habitat and microclimate the
tree is growing within. For example, an oak
woodland habitat would provide a cooler and
damper microclimate compared to an isolated
oak tree planted within a parkland where
a drier and warmer microclimate exists.
In the case of species such as aphids and most
Lepidoptera (caterpillars), higher temperatures
encountered during the drought period
permit faster development times, potentially
allowing for additional generations within
a year. In addition, many of these species
could potentially expand their geographical
ranges from primarily southern to northern
Britain. In addition, research shows that
higher temperatures have favoured beetle
development, and thus increased population
size and infestation pressure are likely to occur.

Effects on host tree nutritional status

Drought is known to directly affect many
components of tree ‘palatability’ to insects.
Reduced transpiration will influence the
transport, production and storage of almost
all macro and micro nutrients. Drought can
specifically alter plant tissue concentrations
of nitrogenous compounds such as amino
acids and nitrate; osmolytes such as
glycine betaine, proline and sugars; and

Figure 2: Drought-induced chlorosis in red maple.

Figure 3: Honey fungus (Armillaria spp.) rhizomorphs on a lower stem and roots.

allelochemicals such as cyanogenic glycosides,
terpenoids and alkaloids. Increases in these
compounds tend to occur under mild or
moderate drought, and decreases happen
during prolonged and severe drought.

traits in plant resistance to insect herbivory.
During prolonged drought, leaf water content
can decrease and leaf toughness and dry
matter content may increase as an adaptive
response. Although these physical changes
are associated with reductions in herbivore
(animal) feeding, drought can increase
plant attractiveness to insects by altering
clues used to identify hosts. Leaf yellowing,
which often accompanies drought, may be
a spectral clue detected by insects, and the
warmer temperature of drought-stressed
plant tissues may be detected by insect
thermal sensors. Xylem cavitation in plants
caused by drought results in ultrasonic
acoustic emissions that likely are detectable
by some insects. Insect chemoreceptors may
detect drought-induced changes in suites
of plant compounds. For example, drought
may induce plant production of volatile
compounds and ethanol that are olfactory
attractants for insects, such as bark beetles.

Drought-induced changes in the content and
ratio of these compounds can have a dramatic
influence on the susceptibility of a plant
to insect and disease attack. For example,
increased damage by foliage-feeding insects
can be attributed to drought-induced foliar
nitrogen concentration (Fig. 2). Lepidopteran
larval survival, for example, has been positively
associated with leaf nitrogen concentration in
pine. The timing and duration of water stress
are important controls over insects’ capacity
to use concentrated zones of nitrogen in
plants. For example, sap-feeding insects can
benefit from feeding on drought-stressed
plants when drought is followed by wetter
periods; insects benefit from drought-induced
increases in plant tissue nitrogen. Armillaria
spp. have been reported to be associated with
tree decline following drought. One possible
mechanism which may increase severity is that
glucose, which increases in stressed trees,
stimulates growth of Armillaria and enables it
to grow in the presence of inhibitory phenols.
Further research has also demonstrated
that levels of carbohydrates, fatty acids and
amino-acids were altered in drought-stressed
Lawson cypress plants, favouring increased
growth of Armillaria mellea and A. gallica on
roots. Similarly, certain amino-acids, e.g.
proline, asparagine and alanine, are known
to stimulate hyphal growth of Entoleuca
(Hypoxylon) mammata; these compounds have
been found to increase in concentration in
water-stressed Populus tremuloides (aspen).
A common plant response to drought is to
increase ‘leaf toughness’. Leaf toughness is
also strongly associated with plant resistance
against insects. Some research has reported
stronger roles for physical rather than chemical

Urban tree insect pests and
fungal pathogens
Increased severity

Armillaria spp. root rot pathogen infections
are predicted to be more severe during and
following a prolonged drought as this pathogen
colonises stressed trees, causing widespread
mortality. Armillaria root rot is a global
disease infecting a wide range of trees (Fig. 3).
Infections cause wood decay, growth reduction
and increased susceptibility to colonisation
by bark beetles and/or other insect pests.
Armillaria spp. are also known to act as
secondary pathogens following infection by
other diseases, such as Chalara dieback of ash.
Heterobasidion root rot caused by
Heterobasidion irregulare and H. occidentale is
predicted to increase in geographic range and
incidence during drought. Heterobasidion root
rot causes significant losses on conifers, and

it has been suggested that with increased
drought, growing numbers of trees will be
impacted by this disease. On the central
western coast of Italy, for example, where
environmental conditions are becoming hotter
and drier, widespread mortality of Corsican
pine (Pinus nigra var. maritima) has been
caused by Heterobasidion root rot. In these
drier conditions, the pathogen appears to be
increasing its geographic range and incidence.
Several studies have reported increased
severity of stem canker pathogens during
drought because water-stressed trees are less
effective at inducing mechanisms of canker
resistance, such as compartmentalisation and
callusing. For example, cankers caused by
Septoria musiva on poplar (Populus spp.) stems
were significantly larger on water-stressed
trees compared to unstressed trees. Likewise,
increased severity of Diplodia shoot blight
caused by Sphaeropsis sapinea has been
associated with water stress of trees in several
studies. Of particular concern within the
UK is that both Chalara dieback of ash
(Hymenoscyphus fraxineus) and sweet chestnut
blight (Cryphonectria parasitica; Fig. 4) are
canker pathogens. Consequently it is
anticipated that the severity and frequency of
these pathogens will increase. Internationally,
both pathogens are associated with
devastating mortality rates, greater than 90%
in some cases. Concerning results have
emerged from research conducted in Italy
studying the interaction of drought and
Cryphonectria parasitica causing decline of
European chestnut (Castanea sativa). Studies
concluded that severe drought reduced growth
and weakened and killed infected trees, with
soil water availability in the years of drought
strongly affecting susceptibility to tree death.
Genotypic susceptibility in response to drought
stress has been shown to influence infection
by Chalara dieback of ash. Interestingly, as
early as the mid 1970s it was reported by
Rackham (2014) that a severe period of ash
dieback in the East Midlands occurred during
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the drought of 1975–76, although it was not
reported whether this ash dieback was caused
by the fungus Chalara.
Massaria (Splanchnonema platani) is a fungal
disease that infects the branches of London
plane trees (Platanus × hispanica), a common
tree in the UK urban landscape. The pathogen
has been present in the UK for some time,
with disease recorded at Kew in 2003, Jersey
in 2008 and Darlington in 2009. Massaria
causes a long strip of pink or brown cankers
on the upper side of lateral branches that
darkens over time as the fungus sporulates.
The cankers always distinctively taper to a
point. This can lead to branch failure as the
wood cambium degrades, and subsequently
branch attachment becomes weakened.
Reduced water availability is positively
correlated with the incidence of Massaria,
i.e. increased Massaria incidence is observed
to follow periods of drought. Conversely, it is
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observed that periods of high annual rainfall
correlate with reduced Massaria incidence. In
addition, Massaria appears to take advantage
of branches predisposed by drought stress,
leading to larger-diameter branches being
affected that are then shed (naturally ‘pruned’).
No specific studies have directly investigated
the impact of drought on oak processionary
moth (OPM) and horse chestnut leaf miners
(HCLM). However, previous research has
shown that lepidopteran larval survival
tends to be positively associated with leaf
nitrogen concentration. Premature leaf
senescence in response to drought remobilises
nitrogen into soluble forms through vascular
tissues to younger tissues, which tend to
be more palatable and more susceptible to
defoliating insects; as a result, it would be
expected that the incidence and severity
of OPM and HCLM will increase. However,
further research is required to confirm this.

Bark-boring beetles such as Agrillus or
Scolytus species are associated with acute oak
decline and Dutch elm disease respectively.
When beetles burrow into bark tissue, trees
release sap with a range of volatile toxic
chemicals to exclude the insects and prevent
them from sending pheromone signals that
in turn attract further beetles. However,
intense droughts, particularly on an annual
basis, weaken tree defences. Consequently,
drought-damaged trees are easier to infect.
It has been shown, for example, that as a
consequence of severe water stress Scots
pine reduces the length of the induced
defence reaction and lowers the resin content,
facilitating beetle infestations in affected
stands. Further afield, recent droughts and
increased temperatures have also led to bark
beetle outbreaks of much larger magnitude,
such as the spruce bark beetle (Dendroctonus
rufipennis) in Alaska, the mountain pine beetle
(Dendroctonus ponderosae) in British Columbia,
and various bark beetles on ponderosa and
pinyon pine in the south-west of the US.
Vascular wilt pathogens such as Ceratocystis
platani (syn. Ceratocystis fimbriata) (canker
stain of plane) and Ophiostoma ulmi (Dutch
elm disease) are devastating diseases that
result in pronounced xylem staining, severe
wilting and high tree mortality. Infected trees
exhibit sparse chlorotic foliage and sometimes
sunken, elongated or lens-shaped bark cankers
which can become roughened and black with
age. Infection commonly occurs through
boring beetle vectors, although transfer
can also occur through fresh wounds and
from root-to-root contact. Wilt diseases are
therefore sometimes associated with bark
beetles that transfer fungal spores directly
into a tree’s vascular system. Consequently,
a drought-associated increase in wilt
pathogen outbreaks can be anticipated as
a result of enhanced bark beetle activity.

Decreased severity
Phytophthora ramorum, the causal agent of
sudden oak death (Fig. 5), is a devastating
pathogen. Recently introduced, this pathogen
has had a significant impact on tan oak
(Notholithocarpus densiflorus) and live oak
(Quercus agrifolia) in the forests of California
and Oregon. P. ramorum is classified as a
high-risk pathogen to many forests in North
America because of its ability to infect a wide
range of hosts. However, like all Phytophthora
species, extended periods of rainfall in autumn
or spring are essential to the persistence
of P. ramorum. Therefore infections by
Phytophthora spp. would likely decrease
during extended drought, unless drought is
followed by periods with extended rainfall.

Unknown impacts

Figure 4: Chestnut blight symptoms.

TheArboricultural
Arboricultural
Association
Association
|ARB
MAGAZINE
| ARBMAGAZINE
MAGAZINE
|IssueThe
| Best
Arboricultural
of 2019
Association
The
Arboricultural
Association
| ARB
| Issue
186
Autumn
2019 |ARBMagazine|Bestof2019

Pseudomonas syringae pv. aesculi (Pae) is a gram
negative bacterium that causes cankers in the
branches and stem of the white-flowering
horse chestnut tree (Aesculus hippocastanum).
If these bacterial cankers encircle the trunk
then water and nutrient supply to the crown
is disrupted and crown death ensues. The
influence of predicted climatic extremes on
the susceptibility of horse chestnut trees to
Pae is unknown. However, research studies
into other types of Pseudomonas syringae

that attack agricultural crops such as beans,
peas and soybean (P. s. pv. Phaseolicola, P.
s. pv. Pisi, and P. s. pv. Glycinea respectively)
show that the infection severity of pathogenic
Pseudomonas syringae strains tends to be
greater when plants are under drought stress.
In support of this, unpublished research
at the Bartlett Tree Research Laboratory
showed that the infection severity of Pae
based on mean bleeding lesion spread was
greater when horse chestnut saplings were
subject to drought after inoculation with Pae
compared to trees that were also inoculated
with Pae but not subject to drought.

What can be done?
Straightforward implications for the
management of drought–pest/pathogen
interactions are to prevent both water
stress in trees during drought episodes
and pathogen infection. These can be
achieved in a number of ways including:

•
•
•

control weeds and grasses in the root
zone to reduce competition for water;
use organic mulches to conserve
soil moisture and control weeds;
irrigate to replace soil moisture in
the root zone before severe drought
injury symptoms appear.

These recommendations are essential for
the survival of recently transplanted trees
and shrubs. Place the highest priority for
supplementary water on plants in the first
3 years following planting. Gator bags can
be very helpful for this purpose, but they do
need to be monitored and maintained, and
must be removed when they are no longer
in use. Additionally, it is recommended that
management includes the following measures:

•
•
•

•

•
•

monitor for pest/pathogen symptoms
and implement control strategies
before severe foliar damage is seen;
remove dead and dying trees as promptly
as possible to prevent them from serving
as breeding grounds/hosts for bark
beetles, borers and Armillaria respectively;
avoid planting highly drought-susceptible
and shallow-rooted species in droughtprone sites such as south-facing
slopes, traffic islands, containers,
compacted or well-drained soil;
select drought-tolerant trees for difficult
drought prone sites. (See www.tdag.
org.uk/species-selection-for-greeninfrastructure for further detailed
information species selection.);
amend soil with organic matter and
biochar to improve moisture retention
and porosity which will enhance root
growth and improve tree establishment;
if drought persists, consider irrigation
to ensure that trees go into winter
dormancy with adequate soil moisture.

Conclusions
It is clear that drought stress can significantly
influence outbreaks of damaging insects and
pathogens of urban/woodland trees and that
drought is projected to increase throughout
the UK in the future. Consequently, the role
of drought on insect- and pathogen-caused

tree mortality will be an essential component
of models and frameworks for future urban
landscape management planning and will be
factored into future climate change adaptation
strategies. This means it is likely to become
even more important to match tree species
to site conditions. This will help to ensure
that drought-susceptible species are planted
on sites with suitable soil moisture and that
drought-tolerant species are used on droughtprone sites. Adoption of the management
strategies outlined above should become part
of day-to-day management practices for trees.
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Trees over time

Part 5: Pruning (if you can call it that!)
Dr Duncan Slater
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Again, you might think this makes humans superior – and
that the tree’s reliance on near-the-surface meristematic
tissue is a fundamental weakness. However, trees have
a system of healing that makes more sense in their
growing environment: for example, if a tree gets crushed
by another tree that’s fallen over, it can regenerate
shoots from its meristems; you’ll just be crushed to
death. Shoot at a tree to kill it and you’re wasting your
time: the regenerative organ of the vascular cambium is
not vulnerable to a few minor punctures that bullets or
boring insects might make, whereas your lungs, liver, heart
and brain won’t do so well if ‘treated’ the same way.
Figure 2 shows a tree healing a large wound: it does not
show it just ‘sealing’ the wound. Obviously, the zealots
who have adopted the aforementioned mantra will be
very uncomfortable with that description – ‘Healing
done by a tree?! What nonsense!’ But if you take the
time to look up the word in a thesaurus, like the Oxford
Thesaurus, you’ll find this: to heal – synonyms: to
restore, to mend, to get better, to become healthier,
to regain one’s balance of health. Do trees do none of
these things when they react to pruning or wounding?
The word ‘heal’ should be a term that we recognise
can relate to some processes carried out by trees.

Callus on debarked Prunus

Three years later

Figure 2: A wound to the stem of a wild cherry (Prunus avium L.) that was not deep enough
to kill the cambia in this location, so this wound healed and produced a new layer of outer
bark. The outer-most layers of the inner bark create the outer bark by growth initiated in the
cork cambium (also referred to as the phellogen).

From this I conclude that ‘We heal; trees seal’ could
be improved upon. Here are my three suggestions if
you’d like a replacement. Just don’t quote me on any of
them – don’t replace a mantra with another mantra:

•
•
•
Branch collars on Fraxinus ‘Jaspidea’

Ten years later

Figure 1: Once it’s gone, it’s gone. Branch removal in a specimen of golden ash (Fraxinus excelsior ‘Jaspidea’).

Zealots with mantras – they always make teaching about trees more
fun, don’t they?
Teaching at degree-level, I wish to be a
facilitator for students, so that they can
explore the scientific work pertaining to
trees and the care of trees (arboriculture): as
a mentor, I try to prevent them going down
the wrong ‘rabbit holes’ on the internet or
getting fixated on one thing from a book or
article. If they did that, they might struggle
to explain in detail how trees grow, react,
develop, decay or how they need to be
managed in different contexts. An openminded approach is going to yield a much
better understanding of trees in the long run:
a fixed mindset is going to lead to the same
mistakes being made over and over again.
In this vein, I recall an incessant argument
when I described a site where large pieces
of deadwood were frequently falling out of
an avenue of lime trees onto cars parked
underneath them and I gave my view that
these trees needed some deadwood removed
to manage that risk. Someone in the audience
wouldn’t budge from a fixed idea, telling
me repeatedly that this action wasn’t ‘risk
management’, even when I explained the issue

more explicitly: ‘To manage the risks from this
falling deadwood,’ I said, pointedly, ‘I would
recommend pruning.’ ‘No,’ he repeated the
fourth time, ‘that’s not risk management.’
Well, if ‘managing the risks’ isn’t an aspect
of risk management, what is? Someone or
some learning resource had brain-washed
the poor guy: his oxymoronic argument
didn’t change my mind – and yesterday I
met the tree crew that were taking out the
deadwood from those limes: they explained
that they were doing it to reduce the risks
to people parking underneath the trees.
One mantra that regularly rears its head
in arboricultural circles is this: ‘We heal;
trees seal.’ People repeat it as if it’s a very
worthy thing to have learnt about trees.
However, it isn’t a good way to conceive
of us, or trees, in my view. I mean, it’s
good that it rhymes, but it lacks depth of
understanding – much like the back-catalogue
of songs from the band One Direction.
First (and most trivially) – this phrase implies
that we don’t seal our own wounds. Looking
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down at the many small nicks and saw cuts on
my left forearm and hand, I observe that these
wounds have all sealed. Not only that but the
tissues have not been replaced like-for-like:
white streaks of hardened scar tissue mark
these old cuts. Sealed with callus, then …
Second – the phrase denigrates what
plants are capable of. When have you ever
sawn off one of your own fingers and then
it’s grown back? I don’t suppose you ever
have, unless you are good at magic tricks.
But it’s the norm that when you cut small
young branches off a tree new branches
grow to replace them, showing the ability of
woody plants to regenerate whole limbs.
Third (more seriously) – trees do have tissues
that can heal, namely, meristematic tissues.
If you damage a few cells of a bud initial or
of a cambium, further growth will replace
those cells within that tissue. These ‘forever
young’ meristem cells can also generate
different tissues to replace those damaged or
removed in adjacent zones. It just so happens
that these are the only centres for healing
in a tree – whereas many of our different
human tissues can heal independently (liver
cells, heart cells, brain cells, skin cells etc.).

Suggestion 1 (true but uninformative):
‘We heal; trees heal differently.’
Suggestion 2 (near perfect): ‘We heal in many
of our different tissues; trees can only heal
within their meristematic tissues.’
Suggestion 3 (obtuse): ‘We’re more
vulnerable to bullets than trees are.’

Back to the task in hand. Happily, I have been encouraged
through reader feedback to create this fifth ‘Trees over
time’ (TOT) article on tree pruning. Unfortunately, you
should be careful what you ask for: this isn’t going to be
pretty! Images are better than words, but most of my
old images of pruning depict atrocious tree work. They
say that if a tree has been pruned well, you have to do a
‘double-take’ to be able to tell it’s been pruned. Some of my
images, in contrast, are more likely to cause me to crash
my car as I stare fixedly and in disbelief that someone
thought their horrendous attempt at pruning a tree was
at all appropriate. They must live in another world!

Pruning cuts to Prunus avium

Ten years later

Figure 3: A light crown lift of a wild cherry at Myerscough, enacted by me as a demonstration
of natural target pruning (NTP). Such cuts minimise damage to the trunk of the tree and
minimise the size of the knot being produced in the timber.

Crown-lifted lime trees

Five years later

Strap in – and let’s have a look what my TOT images can
show us about tree pruning …

Starting with ‘normal’
When I started my career with trees, I was taught ‘natural
target pruning’ (NTP) as this approach minimises the
tissue damage and risk of infection, unlike flush cuts or
stub cuts. For clients’ garden trees and when I pruned
forestry crops, this approach to pruning seemed ideal.
When I started teaching Royal Forestry Society students
at Myerscough, I taught them NTP cuts, as these minimise
the knots that might be included in the timber of forestry
crop trees. I regularly did a demo for those classes –
which was always at risk of going wrong in one way or
another, but fortunately went OK every time (Fig. 3).
More recently, I have tried to expand my photo library
to incorporate more images of ‘normal’ or ‘acceptable’
tree pruning. Figure 4 is one of my older images
of this nature that is now worth time-lapsing as it
shows that there are no great repercussions from a
one-sided crown lift to semi-mature lime trees.

Figure 4: This is about as good as it gets in my part of Lancashire: the one-sided crown lifting
of a line of publicly owned lime trees (Tilia platyphyllos Scop.) to clear a garage’s yard space.
The initial pruning may look harsh, but it has no substantial consequences for these trees, as
can be seen – their age, condition and species being important factors in their recovery – and
the encroachment onto a business’s yard space has been dealt with. I might interpret this a
different way rather than criticise the pruning: you are looking at the poor placement of a line
of trees, right at the edge of a park. If you were serious about keeping the lower branches on
these trees, you would have had to plant them several metres into the park – not smack on
the boundary. This is an error I see too often. You often have no control over the fate of lower
branches on your poorly placed boundary trees because they encroach at a low level into
other people’s property.
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Thirteen years later

Pruning cut to sallow

Flush cut to young oak tree

Two years later

Four years later

Figure 7: Some lack of planning is shown here: the removal of this low limb on a multi-stemmed sallow (Salix × reichardtii) which was in the way of a pedestrian
path occurred only when this limb was quite large in diameter. I am starting to think that most pruning with a chainsaw is pruning that is happening too late:
better to manipulate the shape of a tree with hand tools, anticipating how the tree needs to develop to fit the site constraints. I took the initial picture shown here
not to record a large pruning cut but because it had revealed three or four bore holes, most likely produced by longhorn beetle larvae (Saperda carcharias L. being
the most likely boring insect to have done this). As this sallow was quite mature at the time of this limb removal, and its wood is relatively easily decayed – and I
suppose the bore holes also helped to aerate the exposed wood – the wound caused has not occluded at all and decay has now entered the base of this tree.
Figure 8: When you see a really bad cut on a tree,
sometimes it is best not to rush to judgement:
perhaps the branch broke and all the arborist
could do was to ‘tidy up’ the broken remains.
That might be the case for this sycamore (Acer
pseudoplatanus L.) at Haydock Park – or the cut
has been done by an amateur, cutting from the top
of the branch, allowing the lower half to rip as it
fell. This is a tree that has pretty much reached its
growth limits on this site, so its annual increments
are small: despite the long period after this wound
was caused, very little woundwood has been
formed around it; white rot has established in the
exposed wood which may later become a major
structural defect.

Figure 5: A flush cut to a young common oak (Quercus robur L.) which is near to my home, so I can monitor its changes annually. Note the slower development of
woundwood at the top and bottom of the cut. The ideal is a perfect ‘doughnut’, but don’t feel bad if you don’t achieve that every time you make a pruning cut. In
particular, as branches are not attached by seasonal over-lapping collars of trunk and branch tissues, the lower part of a branch, when pruned off, may well die
back substantially before woundwood starts to form there; cutting it flush makes that more likely to happen – and makes an unnecessarily larger wound.

Flushing
The flush cut is definitely worse than the
stub cut: you’re damaging the part of the
tree that you are looking to retain when
you do a flush cut. Figures 5 to 9 show
some flush cuts I have been tracking.

Laetiporus sulphureus on oak

Thirteen years later

Figure 6: A large branch removal on a mature common oak where the wound has been colonised by
chicken-of-the-woods (Laetiporus sulphureus Murrill). After 13 years, that large wound has not closed,
but you can see the history of its gradual closure as the woundwood shows some annual increment lines.
If only all woundwood would do that it would be much easier to assess the rate of occlusion of pruning
cuts. Unfortunately, I find that these nice ‘increment lines’ only occur occasionally – particularly when
woundwood growth is slow. For the pruning cut pictured, it’s probably going to be about 40 years from the
initial cut to the point of full occlusion of this wound, showing that an arborist really should think about
what they are doing before applying the chainsaw to a large-diameter limb on a mature tree.
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As we go from younger to older trees, the
consequences of poor pruning are far worse,
in general terms and in the examples on
these pages.. This is because the growth
rate of callus and woundwood around a
pruning cut is not a separate process from the
overall annual increment growth (aka rate of
secondary growth) that the tree is producing:
these growth rates are very highly correlated.
Where you might get more than this – greater
growth of woundwood than in surrounding
parts of the tree – is where you have cut a
flush cut so deep into the tree that it becomes
a substantial mechanical notch stress; this
causes the tree to divert more resources to
that wound because it can sense the additional
strain that has been caused to that part of its
structure (Jaffe, 1973). Even then, it would only
cause an initial faster rate of growth; once the
higher strain level was addressed, woundwood
growth would slow down again. The two main
drivers for increment growth in trees are the
need for more sap-carrying tubes (‘the tree
has to renew its hydraulic architecture’) and to
develop greater strength (‘the tree responds to
mechanical strain to improve its load-bearing
capacity’). As pruning cuts tend to stick out
of the overall shape of a tree and also the
wood exposed by the cut no longer directly
links to foliage, relatively slow growth of the
woundwood is the norm – not rapid closure.

Large ‘amateur’ cut to sycamore

Twelve years later

Old pruning wound to an old oak

Five years later

Figure 9: The callus and woundwood formed
around this odd-shaped pruning cut in a common
oak appear to be substantial; however, you can
see it has hardly changed at all in the last five
years, suggesting the wound is old – and the
development of this woundwood has been very
slow. When I uploaded this TOT image on social
media, Mark Carter FICFor kindly shared that some
tree surveyors incorrectly report a good rate of
closure for this sort of wound. They may make
that judgement based on the size and appearance
of the woundwood, failing to reflect on the fact
that a single visit to such a tree only provides a
snapshot of its condition and cannot provide a
growth rate measure for this woundwood, which
could have taken decades to develop to its current
state. This is part of the useful learning that my
students can gain from my TOT images – you can
come to comprehend the long, long timescales
for some of these wounds to occlude. Like Mark,
I have also encountered instances where tree
reports have misrepresented what can be gained
by looking at woundwood around old cuts: one
report condemned four mature yew trees (Taxus
baccata L.) because they ‘did not show much
closure of previous pruning wounds’. What were
they expecting?! Taking that as an important
parameter, you could go around condemning many
old trees: it’s not a good measure, of itself, of the
condition of a tree; it often only marks the tree’s
growth rate – and nearly all old trees in the UK are
growing slowly.
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Young Prunus avium
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Eleven years later
Figure 11: The development of a young wild cherry besides a local pub car park – and possibly it’s starting to annoy the tenants by blocking the visibility of some of
their signage. God only knows why anyone enacted such brutal and inept pruning to this poor tree, which will irrevocably change its branch architecture for the rest
of its life. Examples like this really ‘push my buttons’ – making me want to advocate for ‘tree pruning licences’ to prevent amateur work of this kind. If this was a
protected tree and I was still a tree officer, I would have no hesitation in pursuing this as a case.

Figure 10: Stub-cutting to a lot of lateral branches of a young Turkey oak (Quercus cerris L.) in a public park and the occlusion of these wounds after
10 years. Despite the amateur nature of these cuts, due to the age, species and rate of growth of this tree, they really have had no significant impact in
the long term, as can be seen.

Stub-cutting
Stub-cutting is the lesser evil, unless you
create a stub several metres long that then
dies and falls onto the highway. I find stubcutting is very common among amateurs
who don’t know where to place a cut, so they
err on the side of caution. Figures 10–12
show examples from small-diameter stub
cuts on a young and fast-growing tree,
to a large stub left on a veteran oak.
Initially rigidly taught that NTP was the only
correct way to do things, I’ve been somewhat
slow to realise the potential of breaking those
rules and doing pruning for other objectives.
Larry Jones, a coppice worker based near
Telford when I last met him about 15 years
ago, helped me to see other ways to prune
off a branch, like ‘greenwood knotting’, which
is essentially stub-cutting the epicormics on
the trunks of oaks to prevent the creation of
dead knots within them, so that the arising
oak planks can be used for shipbuilding. A dead
knot in a plank may get pushed out, letting
water in, of course, whereas live knots don’t
have that flaw. Right now, I only do a little bit

of ‘bad pruning’ for the creation of habitat
in young woodland trees. I find that many
trees are frequently damaged anyway, so it’s
often ‘coals to Newcastle’ for me to be doing
more ‘damage’ to them, even in a fairly young
planting. It’s important to see the advantages
and disadvantages of any pruning method:
NTP may be strongly supported by scientific
evidence but it does eliminate potential microhabitat creation through the exactness of the
surgical cuts it promotes. Not every tree needs
to be pristinely pruned as if growing in a showcase arboretum – after all, Nature is leaving
snags and deadwood in trees all the time.

What makes you beautiful can
be taken away
I’m a supporter of the ‘worthy underdog’,
which is why I feel very sorry for trees that get
topped – and there’s not much that cheers
me up more than when a topped tree makes a
decent recovery. Again, this is far more likely
when the tree is young, its overall physiological
condition is good and it is likely to grow much
larger in size. The topping of late-mature
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trees of a species prone to decay and dieback
is often their death knell. A mix of topping,
pollarding, clipping and crown reduction is
time-lapsed in Figures 13–17 on pages 62–63..
Perhaps, from this section of the article,
you are picking up that I’m a pragmatist, not
dogmatic or ‘high principled’. The shapes
of trees have been manipulated by people
since civilisation began on this planet, for
a multitude of reasons – and I am going
to guess there’s been plenty of argument
and debate in every age about how trees
should be treated. If the manipulation of a
tree by pruning is well justified, sustainable,
perpetuates some important values of the
tree (such as screening, fruit production,
habitat, eco-system benefits) and gives
satisfaction to its owner, there’s not that much
to complain about. For instance, I do a lot of
coppicing, which is cutting a tree down to a
low stump and letting it regrow. This has been
practised for thousands of years and fulfils
all the above criteria: a coup of freshly cut
coppice is not the most attractive sight, nor
natural in appearance, but the many benefits
that come from coppicing justify its use.

Old pruning cut on veteran oak

Thirteen years later

Figure 12: Short stub-cut to a veteran oak (Quercus x rosacea) at Myerscough. Old trees like this one show their pruning history much more overtly than young
trees because little gets covered up once they reach this age. Note the slow increase in the decay of the stub, which is leading it to become a potential habitation
hole for wildlife.
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Figure 13: If you don’t like the reduction done to
this maple (Acer platanoides ‘Crimson King’), you
need to find the right words to express what’s
wrong. For example, that it looks horrendous in the
winter, that each time it is cut the owner is risking
infecting the wounds or inducing decay, that the
potential benefits of the tree are greatly lessened
by this repeated cutting. Some very ‘old-school’ tree
surgeons I used to meet for on-site discussions in
the past would say that they wouldn’t reduce a
tree because it would ‘lose its dignity’. That’s just a
human being trying to project a human attribute
onto a tree; a tree has no objective view of itself
nor any awareness of what others think of it – so
it can’t have ‘dignity’ or ‘self-esteem’. I have more
time for a tree surgeon who would refuse to do
such work because ‘it would make it look ugly’. As
it’s young, small and still vigorous, this tree can
probably be pruned like this for decades, subject
to the loppers not passing onto the tree something
horrible like Verticillium.

Pollarded Acer ‘Crimson King’

Figure 15: Of all the tree species that can take
poor pruning, it’s the limes that impress me most.
Regularly they come back with green and vigorous
regrowth, even when they are stump-ground out of
a grass verge! This small-leaved lime (Tilia cordata
Mill.) was topped by its private owner, then cut
like a pollard for a couple of years, then allowed
to regrow its crown back again. Trees like this can
come to be great trees – over time – and if treated
much more sympathetically as they recover.

Ten years later

‘Pollarded’ lime tree

Twelve years later

Figure 16: Many tree owners will pay for regular
minor reductions to their garden trees – shaping
them to achieve what they see as a balance, often
due to the shade a tree casts, or its encroachment
across the garden or towards their home. Regular
minor crown reductions are often a viable option,
if a bit expensive for the owner – but it’s repeat
business for the arborist. This mature yew that has
been slowly topiarised since it came to be in the
front garden of a residential dwelling. Personally, I
wouldn’t waste my money and would just enjoy the
tree in its natural form but there’s little direct harm
being caused to this tree by its being treated in this
way. One might as well rant about the clipping of
hedge plants …

Topiarised yew tree (Taxus baccata)
Crown-reduced Quercus robur

Topped ash tree

Twelve years later

Eight years later

Eleven years later

Figure 14: The topping of a common ash tree (Fraxinus excelsior L.) on a residential property – and the subsequent regrowth of its crown over 11 years. Some
arborists are prone to exaggeration in cases like this – that the tree is now worthless, that the tree is going to shed branches regularly, that the tree has been
ruined. Many topped trees become of significant value and are not at a substantially heightened risk of branch shedding as their regrowth matures. I like to express
the problem like this: if a tree is topped, it is very much like when some unfortunate person has been injured by an improvised explosive device (IED), causing lifechanging injuries. It’s criminal that this has happened, their life and their appearance will never be the same, but it is possible that they can make a reasonable
recovery, regaining a good quality of life and potentially a long life too. They are likely to need additional care from professional people to achieve that. This analogy
is often applicable when a young or semi-mature tree is topped, then left to grow back its crown in full, in a species that can tolerate the initial topping. It’s a
shame that some arborists can’t see the potential in a topped tree that has recovered and still condemn it many years later by categorising it as of low quality in
a redevelopment survey or recommending its removal. Would we do the same to the IED victim after their satisfactory recovery? Like most things about trees and
their management, the bad things about topping are governed by ‘extent and degree’ – there can be no absolute rule that a topped tree is always ‘bad’: many live
longer because they have been treated this way, and most end up containing pockets of decay that are valuable niches for wildlife. The proof of my argument is
shown by how most arborists admire veteran beech, oak and hornbeam ‘pollards’. In reality, such trees were brutally cut many times in their distant past, much
akin to modern ‘topping’. Now we see such trees more than a century on from that brutal treatment, we value them highly. Why this hypocrisy, then, when we see
a tree only partly down that journey to becoming an interesting old veteran? In these days of climate and biodiversity crises, going around condemning trees in a
hypocritical fashion isn’t helping.
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Figure 17: Crown-reduction to a common oak, again in the front garden of a property where accommodating the tree at its full size would not be to every owner’s
taste. In the last 15 years, this tree has been reduced in this way three times to ‘keep it to size’. Some might argue that it’s the wrong tree in the wrong place,
given its relatively high maintenance bill – but it’s a bit harsh to be moaning about an owner who regularly spends their money on the pruning of their tree, giving
employment to an arborist, when such a tree can take this sort of pruning for many decades, if not indefinitely. Again, this latter position can be hypocritical – no
arborist I know says that a fruit espalier or a pleached tree is too high maintenance in a garden setting.
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One direction only
Heavy pruning or crown removal for riskmanagement purposes can be brutal: but
keeping part of an old tree often retains many
of the tree’s beneficial habitat features. As
the decay sets in further and when the tree
is no longer alive, you’ve got a ‘big stick of
carbon-candy’ that many organisms will get
to enjoy before the party is over. In a few
cases, rather than creating a high stump (or
‘monolith’) by removing the tree’s entire crown,
it’s possible to prune heavily so that the tree
will, realistically, only fall in one direction – and
that direction is planned to be away from any
substantial targets. Figures 18 and 19 show a
couple of examples of this one-sided approach.

Conclusions
Tree pruning cuts are irreversible: no-one is
sticking back on the branches from a pruned
tree with ‘Tree Glue’ at the end of the day.
There may be many valid reasons to enact
tree pruning and considerable variation
in the intended outcome but good tree
pruning has three key aspects: it has no dire
consequences for any living organism involved,
it is well thought through and it’s enacted
by someone who is highly skilled. You will
not often be doing any favours for the tree
when pruning it – one exception being the
prevention of natural bracing at an early stage
of its development, as this can substantially

Figure 18: Severe directional pruning to a veteran oak tree at Dunham Massey, Greater Manchester, with basal decay evident. The tree is now very likely to fall into
the adjacent ‘moat’, given the balance of its remaining crown. It’s debatable whether this action will shorten the life of this tree – or whether this work allows for
the tree’s retention whilst greatly reducing any risks it poses to visitors to this busy National Trust site.

improve the tree’s structure and lower its risks
of failure later on in its life (Slater, 2018). If
significant pruning is carried out to a mature
tree, it’s often a ‘once in a lifetime’ chance
to get the balance of cut sizes, directional
pruning and crown structure right for the most
valuable decades of the tree’s life to come.
What my many TOT images of the
consequences of tree pruning show are
the influences of some innate factors: the
position of the cuts (already well reported
elsewhere), the response growth of the
tree (some further quantitative research
desirable) and especially the major difference
in the speed of response due to the different
life-stages of the trees involved (very underreported). To this end, I have generated my
own lyrics to provide a tree-pruning rhyme:

By the way, if you do like the band One
Direction, I have subtly incorporated 25 of
their song titles into this article, like ‘live while
we’re young’ and ‘long way down’, to make up
for cruelly suggesting that their song lyrics
are more superficial than they are super.
Yours with zeal, Duncan.
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Minor cuts to a young tree will occlude
pretty quick,
Major cuts to a young tree may just make it sick,
Minor cuts to a mature tree may occlude
in years to come,
Major cuts to a mature tree: ‘What the heck have
you just done?!’
I want to expand these lyrics to add a caveat
making clear that large cuts to mature trees
are sometimes needed for risk-management
purposes, but I can’t get that to scan.
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Figure 19: This oak tree, situated near the edge of a woodland at Myerscough College, became severely decayed at its base, which is reflected by the dieback visible
in its crown in the initial image. One of our instructors pruned off several branches only on the west side of its crown to make it highly unlikely that it could fall
towards the adjacent building or car park area situated in that direction. Six years down the line, that directional pruning achieved its end when the tree collapsed
to the east into the woodland. Again, it could be debated whether this pruning shortened the life of this tree – or whether it allowed its retention for a six-year
period whilst reducing the risks it posed to property and people.
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Optimised techniques
for arboreal activities
In 2018 Fund4Trees, the Arboricultural Association, Tree
Fund and Teufelberger announced funding for a project
intending to map the body’s movements during tree climbing,
utilising and comparing different techniques to analyse the
pressure on both joints and muscles. The aim of the research,
led by Alexander Laver of Tree Logic, is to gain a better
understanding of how we use our bodies in the tree and how
potential injuries are sustained, including the mechanisms
for longer-term injuries. In this article Alex provides a detailed
update on the research.
Recent advances in biomechanical motion
analysis equipment have enabled the
measurement of three-dimensional
human movement within environments
that were previously inaccessible.
Earlier motion analysis was performed using
optical tracking equipment which, whilst
accurate, was unsuitable for use outside and
this excluded its application to tree climbing.
However, motion-capture equipment is now
available which uses inertial tracking sensors
and can operate in more realistic scenarios
such as within the canopy of a tree. With this
kit we aim to map a tree climber’s movements
as they climb. The data then provides a

body map showing the skeleton and muscle
structure of the climber. We are recording
different access and climbing methods in
order to analyse the effect they each have
on a climber’s body. We then plan to look at
tasks in the tree and the work positioning
options when undertaking those tasks.
Arborists always complain of suffering
from musculoskeletal injuries caused by
repetitive stretching and supporting large
loads in contorted postures. The prolonged
use of these techniques can result in muscle
sprains and degenerative joint problems.
This project is investigating correlations
between working practices and chronic injury

rates to provide an evidence basis for the
recommendation of safer working practices
and improved healthcare for arborists. This
in turn, we hope, will enable better training
and development of techniques for future
generations, prompting a longer working life
and reducing the drain on our skilled workforce.
The project set out to establish whether
there are significant differences between
arborists trained in traditional doubled or
moving rope technique (MRT), improved
friction management MRT and modern
developing stationary rope techniques (SRT).
Climbing tasks to be investigated include
but are not limited to: access against the
stem, free hanging rope access, movement
in the canopy to a pruning target, pruning
cuts with a saw and descent from the tree.
We hope to look at chainsaw work in time.

Measuring load.
Graph 1: Loads on an arborist’s climbing line measured in kN while branch walking using SRT (green) and
MRT (red).

Online survey of climbers
We also ran an online survey asking key
questions of people in the tree-care industry.
With over 325 responses and a good broad
dataset, we have made some clear discoveries.
The main conclusion we can draw is that tree
climbers do indeed suffer from muscular and
skeletal injuries, but there are also patterns
of common areas where people get injured.

Coventry University’s Biomechanics
Group has experience of applying motioncapture methods across a broad spectrum
of applications from sports performance
optimisation through product design to medical
device analysis. The Biomechanics Group
has developed software which is capable of
analysing human motion and calculating the
forces and torques developed within a person’s
body during a diverse range of activities. Using
it, correlations will be calculated between loads
that occur at major joints within arborists’
bodies and the rate of musculoskeletal injuries.

We asked ‘Have you ever suffered any
muscular or skeletal injuries or pain caused
by climbing activities?’ Of the 315 people who
answered the question, 273 (86.67%) said yes.
Those who answered yes were then asked to
specify where the injuries or pain occurred.
The results from the 277 who replied appear
in Graph 2. No data was gathered as to the
extent of the pain or injuries caused, nor
information relating to the duration of work,
nor background on previously carried injuries
and so on; we may try a follow-up survey to
see if we can dig deeper into these issues.

To support this work with biomechanics,
we are using online survey data from
working arborists to ascertain their current
working methods, the injuries they have
suffered and whether they have made
any changes to their working practices to
reduce the chance of compounding injuries
or problems. So far all the evidence has
been anecdotal and we hope to gain some
meaningful data to better understand the
current problem and tree-worker climate.

Next steps

Live data capture

Climber’s movements being captured live (right). The image on the left shows how the software can
highlight which muscles are being loaded in a particular work position.
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In summer 2018 we scheduled two days of
testing with Barbara May and James Shippen
from Coventry University, along with a climbing
team. The first morning was spent testing
the data-capture equipment: setting it up to
ensure it did not compromise the climber’s
ability to move freely or the functional and
safe use of the climbing equipment. The
afternoon was then spent in bench-marking
climbing ascent methods and techniques
to start building up a dataset to study. That
evening we all met to plan for the following
day: we had proved the concept worked well
and could see the results on screen. On day
two we expanded the datasets and looked at
movement in the crown while branch walking.

distributions are felt in the body whilst moving
around the system. This will demonstrate
the theory but will not give us full reportable
science, just anecdotal interpretation.

Graph 2: Where did it hurt? Reported sites of injury and pain caused by climbing activities; data
from 277 respondents.
Graph 1 shows the loads on the climbing line
for SRT in green and MRT in red. We captured
this data for all methods tested. In analysis
we found we had one big issue. Up until this
point the software and hardware have been
used to study people who are in contact with
the ground. A tree climber moving up a rope
has their weight in the rope, harness, hands
and feet, and passing contact with the tree.

Tracking these transferred loads to give a full
and accurate picture of the muscle loading
and torques in the joints is a major hurdle
we need to overcome. However, from the
captured datasets we can now model the
methods and compare these using nominal
loads. This part of the work will rely on the
observation and experience of a climber
to inform us where the connected load

In May three of the research team were invited
to present a work-in-progress session at
the German Tree Care Conference Climbers’
Forum in the town of Augsburg. In this
90-minute session we walked the audience
through the results of the survey, explained
what biomechanics are and how the science
has developed, and outlined how the new
technology we are using actually works. We
then did a live demo of data capture where
the audience could see the movements. I also
demoed climbing in MRT and SRT on a tower as
a three-dimensional model on the screen. We
showed some of the data captured with the
muscles laid on to the model and the effects
of torques using estimated loads from our load
cell data. I also attended the ISA’s conference
in August at Knoxville to present a condensed
60-minute talk similar to that given in Germany
but without the live demo of the technology.
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Work completed to date
• Completed work analysing body
•
•

movements under various conditions.
Undertaken an online survey among
practitioners, receiving 325 responses.
The main conclusions from the survey are
that tree climbers do suffer from muscular
and skeletal injuries, and there are also
patterns of common areas where people
get injured. We are considering these
results and we may try a follow-up survey
to see if we can dig deeper in to these
issues.

Work on quantifying the unknown key loads on
a climber’s hands, feet and harness is ongoing.
Alexander Laver
ISA BCMA founded
Tree Logic in 2003,
specialising in
training skills for arb
businesses. He is a
Past President of the
International Society
of Arboriculture UK&I
chapter, a regular Speaker at ISA International
Conferences, and an ISA international tree
climbing competition judge. Alex is also an
Approved NPTC Assessor, Lantra Instructor,
ISA TRAQ Instructor and LOLER Inspector.

Testing with biometrics experts from Coventry
University and a climbing team.
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Planning appeals
Development and the urban forest
Alex Laurie
Having recently completed a research paper on planning appeals in
relation to development and trees, I was prompted to produce an
article on the main findings and comment on some of the wider issues
concerning the urban forest in Britain. As a local authority tree officer,
a significant part of my role concerns development and the urban
forest, chiefly assessing planning applications against our authority’s
tree policies and strategies, and in particular the British Standard (Trees
in relation to Demolition and Construction – recommendations, commonly
known as BS5837).
It is usual to make a recommendation to
a planning case officer as to whether an
application should be approved from a tree
perspective. If refusal is advised, the tree
reasons cited might form part of a local
planning authority’s (LPA’s) refusal decision,
in which event the applicant has a right of
appeal. Appeals are conducted by inspectors
appointed by the Planning Inspectorate,
an executive agency of the government.
In determining an appeal, an inspector will
either dismiss (i.e. uphold the LPA’s decision
to refuse) or allow it (i.e. the refusal is
overturned and the development allowed).

•

impact that initiated the refusal?
Had a pre-planning arboriculture
report been produced?
Were the trees within the site
boundary, or outside it?

Four LPAs of similar character were selected
for study. Selection criteria included population
size and an urban and rural mix. The LPAs
were approached for information regarding
their tree policies and guidance. Details of
the staff involved in assessing and advising
planners on tree issues were also requested,
and staff were invited to take part in an
interview based on the results of the study.

Typically, impacts on trees resulting from
development fall into two types, as expressed
in BS5387: direct and indirect. Direct impacts
are those that would have to occur to facilitate
development. These include tree removal,
damage to roots, and pruning. Indirect
impacts are those predicted to occur as
the consequence of development, typically
shading, nuisance and subsidence or safety
fears which may compel the removal or
substantial pruning of trees post-development.
Also included in this category were landscape
impacts, where views of important trees
were obscured or inadequate provision was
made for compensatory tree planting.

Direct impacts
In the cases studied, tree removal was the
primary reason for a refusal decision to be
appealed. The pre-planning tree report, now
a common feature of planning applications
(Fig. 1), makes quantifying the impact of tree
removals relatively straightforward. Working
at its best, this process should enable tree
cover to be assessed, poor quality specimens
identified for removal and space allocated
for new trees. However, a conundrum
emerges when assessing trees in relation to
development. Typically, the largest and often
oldest specimens in the urban environment
are regarded as the highest value trees.
Indeed, the assessment of trees for protection
by Tree Preservation Order (TPO) is based
primarily on public amenity value, and most
appeals studied involved TPO trees.

After reviewing a number of past appeals,
it occurred to me that they might contain
an interesting insight into the fate of
trees in appeal situations. Some intriguing
questions arose, in particular:

•
•
•

What are the primary reasons for an
application to be contested at appeal?
Are appeals more likely to be
dismissed or allowed depending
on the type of impact on trees?
And are trees that are subject to legal
protection or planning constraint
significantly more likely to lead to an
appeal being dismissed?

Another aspect was also added to the
study, namely the experiences of other
LPAs in dealing with tree-related appeals.

The study
Just over 200 appeal decisions (which are
publicly available documents) were sourced
for four LPAs from those determined
within a five-year period (2013–17), postintroduction of the National Planning
Policy Framework (NPPF). Information
gleaned from these decisions included:

•
•

TheArboricultural
Arboricultural
Association
| Issue
187
Winter
2019 |ARBMagazine|Bestof2019
Arboricultural
Association
Association
|ARB| MAGAZINE
|ARB
ARBMAGAZINE
MAGAZINE
|IssueThe
| Best
Arboricultural
of 2019
Association

•

Tree impacts

Were the trees subject to any form of
legal protection (e.g. Tree Preservation
Order or Conservation Area status) or any
planning constraint (e.g. Green Belt)?
What was the nature of the tree

Figure 1: A typical arboricultural plan produced for planning purposes. The plan illustrates the condition
of on-site and neighbouring trees; the extent of root protection areas; trees to be removed; and measures
required to prevent harm. (Image: Anna French Associates, 2019)
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Work on quantifying the unknown key loads
on a climber’s hands, feet and harness is
ongoing. The load cells currently available for
this project, even though designed for rope
load measurements, are just too big to add
in to a harness system without changing the
climbing system’s ergonomics to the point
of removing the real moments and therefore
affecting the true picture. To this end I am
working on installing small strain gauges to
items of climbing equipment and developing
small microprocessors to capture the data.
Once we have some working prototypes of
these instruments, we can work on software
to sync the data to motion-capture data in
Mat Lab to give us a fuller picture. From there
we can then look at new complete datasets of
the hot-spot areas where we have identified
the greatest risks to the climbers as a result
of certain movements or techniques.
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However, a number of studies into urban
trees have pointed out that their value
extends beyond the visual. Long-term
sustainability of the urban forest relies on
early mature and semi-mature trees which
have a long safe useful life expectancy (SULE).
Such trees, as they grow and develop, will
contribute more to the future of the urban
environment than existing mature trees.
Even so, pre-planning surveys tend to focus
on the best quality trees, which, whilst
providing considerable visual amenity for
current generations, are not those from
which future generations will gain most
benefit. Though it would be nonsensical
to suggest that mature trees should be
removed to allow development, it should be
acknowledged that younger, developing trees
have a particular value for the future of the
urban forest, bridging the gap between newly
planted saplings and mature specimens.

Tree roots
One aspect of development that causes
much debate between LPAs and applicants,
and which featured frequently in the appeal
situations studied, is the impact on tree roots.
With regard to appeals relating to tree root
damage, the percentage of appeals dismissed
was largely the same as for removals, despite
the impacts being less easy to quantify.
The British Standard makes it clear that
the siting of development within the root
protection area (RPA) should be the exception
rather than the rule, and states that new hard
surfacing should cover no more than 20% of
the RPA. However, the actual root zone of a
tree may be very different to the theoretical
RPA, due to roots being substantially affected
by past disturbance and development.
It is such ambiguities and uncertainties
which give rise to the many debates
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between LPAs, arboricultural consultants
and applicants, and which frequently
result in appeals linked to tree roots.
Though it is now possible to produce 3D,
subterranean plans of tree rooting patterns
using ground-penetrating radar (Fig. 2), this
is not currently cost effective for the majority
of developments. However, in the future,
when combined with computer models
of proposed buildings, such plans could
support much more informed discussion
between parties on the impact on tree
roots. At the very least this would shift the
debate onto the interpretation of root plans
and the significance of particular roots!

Indirect impacts
If issues regarding the impact on roots
were to be more readily resolved and more
developments allowed close to trees,
it might exacerbate the indirect issue
of shading, another major reason why
appeals are contested. Of all the indirect
issues recorded in appeal decisions, most
frequent was the effect of shade on future
occupants, and potential requests to fell or
heavily prune trees post-development.
Inspectors tended to fall into one of two
camps on this issue. First, ‘buyer beware’,
in that future residents should be free to
judge the level of shade they are prepared
to tolerate but would have to live with their
decision. Secondly, a more concerned view
that it is unrealistic to assume trees retained
in close proximity to development will not
be removed or pruned in the longer term.
In my own experience some developers and, by
extension arboricultural consultants, appear
wary of proposing the removal or pruning of
too many trees, regardless of their position or
condition, fearing that it may become grounds

for refusal by overzealous LPAs. This issue
is further complicated when the trees are
out of the applicant’s control or protected.
With regard to shade-related appeals,
having recently ‘won one’ and ‘lost one’, it
would appear that a case-by-case approach
considering the particular circumstances is
the most important aspect of such appeals.

Compensatory tree planting
One of the least contested indirect impacts
at appeal was the adequacy of replacement
tree planting. This was somewhat unexpected,
as new development often appears to be
increasing the volume of built form on a site,
leaving less space for remedial landscaping.
However, if the principle of tree removal from
a site is not contested, negotiating sufficient
replacement planting is perhaps more
achievable, avoiding an appeal situation.
Urban tree planting has received much
attention in recent years, in particular work on
improving survival rates through advances in
tree production and establishment techniques.
Other noticeable trends include species
selection, particularly for drought tolerance
and the form of trees. Fastigiate (upswept) and
columnar varieties are frequently employed in
new planting in urban areas in the UK (Fig. 3).
The well-used adage of ‘the right tree in the
right place’ appears to have fuelled the planting
of particular varieties, certainly in urban areas.
The high demand for varieties such as Carpinus
betulus (hornbeam) ‘Frans Fontaine’ and
Quercus robur (pedunculate oak) ‘Koster’ has
been commented on by leading nurseries. Their
relatively compact crowns provide a means of
‘fitting in’ large trees to urban spaces, with the

aim of preventing conflict between building
and tree. This trend, however, does raise some
questions about the future of the urban forest.
In spite of their relatively compact crowns,
these trees, like all trees, will grow. Although to
some they have a pleasing, symmetrical crown,
when eventually they need to be pruned, unlike
open-grown varieties they may be difficult
to work on, and what sort of result might
be achieved aesthetically? Some varieties
appear to grow very wide at a lower level
compared to more ‘natural’ forms and may
become obstructive at street level. It would be
valuable to hear arborists’ experiences on the
success of crown-lifting or reducing of these
types of trees, and the benefits or drawbacks
in respect of longer-term management.
Our legacy from the 19th and 20th centuries
of avenues of pollard Tilia x europaea (lime)
and Platanus x hispanica (plane), which can be
pruned repeatedly and have growth high above
street level, now seems to be changing. Whilst
these avenues of single species may be seen
as less resilient against pests and diseases,
perhaps trees with compact, formal crowns
will have their own drawbacks. Our towns
and cities may be left with a generation of
trees that are difficult to prune successfully.

around which urban development fits? Should
we use trees with the potential to give us
long-term landscape impact and which can
be effectively pruned to accommodate new
development? For example, the avenue
of lime trees in Figure 4 has survived at
least one redevelopment of a city and will
soon be accommodated in the next one.
The key to long-term sustainability of the
urban forest would appear to be urban design
that provides permanent space for successive
generations of large, open-growing trees.
The sustainability and suitability of proposed
tree planting should be a key aspect when
assessing planning applications; BS5837
highlights the importance of this, but it
should also be reflected in LPA policies.

Development constraints
The study found that the presence of legal
protection or planning constraints did not
appear to make appeals more likely to
be dismissed, although, unsurprisingly, a
significantly higher number of appeals were
contested in respect of trees protected by
TPOs than by other protections or constraints.
Even so, the dismissal rate was similar to
that of appeals relating to unprotected trees.
Trees in a Conservation Area (CA) did not
appear to have greater status in appeals,
although the blanket protection afforded
by the status gives LPAs the opportunity to
assess trees before they are removed. This
enables TPOs to be served where they are
warranted and, consequently, an appeal in a CA
may sometimes concern newly TPO’d trees.

These distinct forms will also have a marked
visual impact on the treescape of our
towns and cities. Conservation Areas exist
primarily to conserve distinct landscapes,
the character of which could be significantly
altered by changes in tree planting. LPAs
might be seen as pedantic in requesting
particular species or varieties, particularly
when developers have obtained professional
tree and landscape advice. However, given
the longevity of trees, careful thought
needs to be given to compensatory tree
planting resulting from development.

Longevity of trees
The use of smaller-growing and compact
varieties of tree appears to have been born
out of the view that in urban areas buildings
are the permanent structures and trees
need to accommodate them. As towns and
cities have developed, trees, often native
species that were in open countryside have
been subsumed into the urban landscape.
As these large old trees have reached the
end of their life and been removed, the
replacements have often been smaller
varieties seen as more suited to, and less
likely to outgrow, the urban environment.

Figure 2: Three-dimensional root plans. Could tree reports soon feature these and a building model
illustrating the impact on roots? Soil type can affect the accuracy and interpretation of such plans.
(Image: Tree Radar UK, 2019)
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Figure 3: A recently pruned fastigiate hornbeam
(Carpinus betulus ‘Fastigiata’). Trees of this
form are now widely planted in urban areas in
the UK, but are thought to have weaker branch
attachments, more likely to lead to failure, than
natural forms. (Photo: A. Laurie, 2019)

However, when the average lifespan of
buildings is considered, might we form a
different view on whether trees or buildings
are the more permanent structure? Certainly
mature, well-tree’d residential areas (often
Conservation Areas) may have buildings well
over a hundred years old. But consider the
post-war slum clearances of Victorian housing;
the demolition of blocks of concrete flats from
the 1960s and 1970s; and that the average
lifespan of commercial buildings maybe less
than 50 years. Which then is the permanent
structure? Rather than planting small and
compact, should we not be establishing a
‘tree infrastructure’ of large-growing trees

Figure 4: Tilia x europaea (lime) on a typical British street. Buildings from the early 1970s are about to be
demolished and the site redeveloped. This will be at least the third incarnation of the site that these trees
have witnessed. (Photo: A. Laurie, 2018)
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One LPA in particular contested a significantly
higher number of appeals in relation to TPO
trees. The number of planning applications
the LPA received, in relation to its staffing
levels, suggested there were greater resources
available for scrutiny of applications compared
to other LPAs. However, it is also possible that
the area concerned has a higher level of tree
cover and greater numbers of protected trees,
making TPO-related appeals more likely.

Figure 5: A prominent Quercus robur (English oak) which was removed recently. The site is not in a
Conservation Area and the tree was not subject to a TPO, so there was no opportunity for the LPA to assess
the tree for protection prior to its removal. (Photo: Google Earth, 2019)

The primary purpose of CAs is to protect
the ‘architectural and historic interest’
of an area. And whilst undoubtedly trees
are a distinctive landscape element of
many CAs, they contribute far more
than simply visual amenity value. The
ecosystem services and environmental
benefits provided by trees are now widely
accepted. Given the range of benefits to
people and wildlife, one might legitimately
ask why living in a CA affords a higher level
of environmental protection (Fig. 5).
A particular surprise in the study were
appeals involving unprotected trees. Of
course, trees without protection can be
removed by the appellant regardless of the
outcome of an appeal. Certainly, in my own
experience, potential development sites
containing unprotected trees will often be
cleared before an application is submitted.

received by others. Interestingly, LPAs with
detailed guidance contained within tree
strategies received a greater number of
appeals. A possible reason suggested was
that trees were high on the political agenda of
the council in question and elected members
were supportive of tree protection. Another
reason was simply that applications did not
meet the LPA’s policies and guidance. The
data did not indicate whether disparity in
appeal numbers was a result of some LPAs
being over overzealous in the assessment of
applications and others less thorough; the
differences may simply be down to random
variation. Comparison with data from councils
in other parts of the country may provide
more insight into potential patterns.

Nevertheless, the outcomes of appeals were
similar across all four LPAs studied, with
around 50% dismissed, 25% allowed and the
remaining 25% dismissed for reasons unrelated
to trees (Fig. 6). Of those dismissed for nonarboricultural reasons, in only a very small
number of cases the tree issue alone would
not have been sufficient for the appeal to be
dismissed. This suggests a reasonable degree
of consistency in inspectors’ approach to the
assessment of tree-related planning appeals
and LPAs’ assessment of planning applications.

Policy and guidance
All four LPAs studied had broadly similar
tree policies and a very common aspect was
reference to the British Standard. As intended,
BS5837 is the key document referenced by
inspectors, LPA officers and arboricultural
consultants when considering tree impacts.
Inspectors referenced it in many decisions
and were keen to ensure that assessment
of tree issues had been in line with the
standard. This is supported by the fact that
in 10% of the appeals studied inspectors
commented on the lack of, or inadequacy
of, tree information, and in all of these
instances the appeal was dismissed.
Applicants and appellants would be well
advised not to submit a planning application
or enter an appeal situation involving trees
without a BS5837 standard report.

There was some variation between LPAs in
the number of tree-related appeals contested,
with some dealing with twice the number

Summary
Pre-planning tree surveys are an important
aspect of planning development. Surveys
should be compliant with BS5837 as the
quality and accuracy of reports will come
under close security in appeal situations.
Tree protection, if widened to all urban areas,
would benefit the urban forest, giving younger
developing trees some degree of protection
from unnecessary removal. Given the limited
lifespan of many built structures, planning
permanent space for trees in the urban
environment would enable a more diverse
age structure in the urban tree population.
Furthermore, considered selection
of replacement trees will ensure that
the future urban landscape enjoys at

least the same level and quality of tree
cover as our existing urban areas.
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Two New Publications
Coming Soon in 2020

Fungi
and
Trees

As my tutor mooted, perhaps all trees in urban
areas should receive some form of protection.
This may appear bureaucratic, particularly
when local authority budgets are so stretched.
However, the current system of CA notification
could be altered and streamlined. Currently,
any tree with a stem diameter over 7cm
receives protection, which protects all
but the smallest specimens. This could be
raised, at least in non-Conservation Areas,
to 15cm or even higher. This would remove
many smaller trees from protection and
immediately reduce the number of potential
applications. It seems possible that many CA
notifications could be processed online without
a site visit. Following online assessment
of applications and approval at the click of
button, a tree officer could then focus on those
potentially warranting protection by TPO.

Variation between LPAs

However, in a small number of appeals
inspectors commented that the tree reasons
given for refusal had not been clearly
articulated. This has been commented on
in other studies and, for all parties, clearly
defining the precise points of disagreement
is of critical importance. Inspectors also
appeared reluctant to dismiss appeals for
tree-related reasons if issues had been cited
by neighbours and the local community
but not the LPA. It is perhaps reassuring
for the arboricultural profession that
inspectors are erring on the side of caution
and demanding good quality arboricultural
information on which to base their decisions.

Fungi
and
Trees

A guide to identification

Their complex relationships

David Humphries and Christopher Wright

Professor Lynne Boddy

A brand-new, fully researched, detailed
and magnificently illustrated 250-page
full colour photographic reference book
which will be the essential reference for all
tree professionals.

A scientific exploration of the complex relationships
between fungi and trees –
What are fungi, what do they do,
and why are they important?
How do fungi benefit or harm trees?
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Standards
of best
practice
for
arboricultural
crane operations
Paul Elcoat

Many people have identified that the use of cranes can
significantly contribute to safe and efficient working
practice during take downs and work on dangerous trees.
As you read this article you will obviously
reflect upon your own working practice
and experience, and undoubtedly you will
have an opinion about how well you, your
team or your company works with cranes.
It may be you will think that your practice
is perfectly safe and that although things
may not have gone quite as planned once
or twice, generally you are pretty good;
these were my thoughts early in 2002.
I was the Head of Arboriculture for a large
contracting company at the time and we had
been contracted to remove a 30m London
plane from Russell Square, a historic open
space in the centre of London. As usual during
such a high-profile task, I was to run the job
with the assistance of my colleague Alistair
and two three-person teams, each equipped
with chip truck and chipper. The idea was that
we would use a 55-tonne crane to lift sections
to each team alternatively. This system
would reduce delay and hopefully allow us to
complete the whole tree and clean up in our
Sunday seven-hour traffic closure window.
My experience of crane work started in Seattle
in 1999 but I need to go back to about August
1998 to start the story. I was lecturing in
arboriculture and forestry at Houghall College
in Durham, but after four years of dealing with
students and the unfathomable policies of
the college, I was missing life at the sharp end
of climbing, sales and customer service. One
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Day 1 in Seattle: on the hook.

lunchtime, while aimlessly leafing through
the ISA’s Arborist News I happened across a
job advert which stood out from the rest.
Do you want to work in really cool place with the
best climate, trees and scenery, and world class
hiking and fishing right on the doorstep? We need
a Certified Arborist to fill the role of safety and
training manager and to take us to the next level.
I really did want to do exactly that, especially
as I had just had a chat with the deputy
principal about a student on the level 2
forestry course who had ‘not achieved’ (failed
in other words) and how it was my fault
that he lacked motivation. I didn’t get any
congratulations about the other 30 people
that had achieved success or recognition
that this clown had failed due to only turning
up twice out of the expected 36 sessions.
I called Jarod of Pacific Tree Care Inc. and
he was keen to get me over for a trial. We
put some plans in place, and I handed in my
notice with a flourish and I think a comment
about motivation. Jarod’s parting question
on the phone had been ‘Have you ever used
cranes?’ ‘No,’ says I. ‘Not to worry, you will
soon get the hang of it,’ Jarod replied.
A few weeks later I was dangling off a crane
with the intention of taking the top 50ft off
a 200ft Douglas that was spoiling the view
over the Puget Sound for the expensive

new house further up the hill. The crane
was standing on the road about half-way
up the hill in order to access the top half of
the tree. Pruning practice was sometimes
a bit dubious in the Pacific Northwest.
Pacific used one particular company and
its massive crane. The size of the trees
in the Seattle neighbourhoods required
a very tall jib. The crane would turn
up followed by an entourage of other
trucks carrying the balance weights.
‘Big Mike’, the crane operator, wasn’t shy in
giving his own special hand signals to poor me
who was suspended aloft wondering what on
Earth to do with the forestry choker cables that
were also on the hook. Jarod was also shouting
instructions from his position standing on a
nearby flat roof. My first tentative attempt
was summed up with reassuring feedback
from Jarod, ‘This crane is costing me $500
an hour and you are picking up f******g
Christmas trees. Cut further down next time.’
With all of the helpful coaching from
Jarod, Big Mike and Deaf Pete (the main
climber who considered a woolly hat to
be the only PPE that anyone needed), I
did indeed ‘soon get the hang of it’.
Returning to the UK some time later and
technically unemployed, I was helping to run
the belay teams for the pole racing at the
Yorkshire Show along with Craig Johnson. I
knew it wouldn’t take long to find a job and in
conversation with a contractor from
Northamptonshire I decided to re-locate to
the Midlands to take on the role of Head of
Arboriculture for an ambitious family business
with about 15 people.

Big Mike.
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London crane
Back to Russell Square in 2002 and the
gigantic plane that was rocking on its root
plate. Looking at the job with Alistair and
trying to figure out how not to demolish the
Victorian railings and York stone paving, I
said, ‘Why don’t we do it with a crane?’ We
had completed a few smaller jobs using a
crane since my announcement that ‘I am
an expert at that’ but nothing of this size.
We tend to hire cranes in the UK, and it is
desirable to always use the same crane
company and indeed the same one or
two operators so that they become an
accepted part of the team as working
relationships develop. During the Russell
Square project, however, due to staff holiday
arrangements we had no choice but to use
an operator that we had never met before.
With our usual operators, it had got to the
stage where the communication methods
were well understood, and they had a feel for
the tendencies of tree sections as opposed to
stacks of building materials. Clearly the new
operator represented a risk, but conversation
with him prior to the work reassured us that he
seemed competent. His bold claim of ‘Find me
something to stand it on and this crane could
lift the world’ should have sounded alarm bells.
We made a start and things were going well
until I asked the operator his opinion about a
particular branch section and he reported that
yes, it was quite a big section, but it would
be well within the capabilities of his crane.
The climber (Matt Large – now MPL Tree
Consultancy) made the cuts and I gave the
hand signal to the operator to lift slowly. The
crane engine took up the pressure and then
the overload warning buzzer could be heard
from the cab. Luckily the factor of safety built
into the crane was adequate and with some
careful manoeuvring the operator was able to
jib up and lay the piece safely on the ground.
At the sound of the buzzer, my confidence
in my own expertise was shattered. We
got away with it by pure luck. Had the piece
been any bigger, would the operator still
have agreed to lift it? Would the crane have
coped or would our worst ever day have
happened, an overturned crane in the centre
of London and possibly a dead climber?

ARBORISTS’ BUSINESS
BUSINESS
ARBORISTS’
guidance for arborists in how to integrate the
use of cranes into arboricultural operations.
A working group was put together which
comprised industry practitioners, safety
experts and qualification development
experts from both the UK and the US in
order that we could work through the use of
cranes, from initial hire right through to the
end of the job. It was agreed that although
both countries had differing legislation and
guidance, good advice could be drawn together
and hopefully the guidance that would
ultimately be produced would be applicable
to all arborists whether British or American.
It was decided to hold a three-day standardsetting event in Danvers just outside Boston,
Massachusetts, US. A close friend of ours,
Chris Cloutman, owner of Dodge Tree Service
Inc., specialised in the use of cranes and work
platforms for takedown operations and agreed
to set up a demonstration for the working
party to observe and use as a benchmark
for the development of the guidelines.
I produced an agenda of items for discussion
and this agenda included points of bad as well
as good practice as I felt that consideration
of both issues would be a valuable exercise.
The UK delegates arrived in Boston on Friday
28 June 2002 ready for the demonstration
which Chris had arranged to start at 9am
on Saturday the 29th. As the old saying
goes, ‘the sun shines on the righteous’;
the demonstration was made even better
by the beautiful sunshine and tropical
temperatures. Chris was operating the
crane whilst Charlie Williams was the
climber. Bob Gillespie and Tom Rezza were
organising the systems on the ground.
The Dodge team dismantled a large oak tree
using a combination of crane and climber and
crane and platform and then emphasised
that they had worked as they normally
would and had not just put on a show of best
practice for the demonstration. This was
because we needed to see reality if we were
to set standards not only of best practice
but also that would be industrially credible.
The atmosphere during the takedown
was very exciting and there was a lot of
networking going on. We took the opportunity

to extract as much knowledge as we could
from Richard Fazzio and Al Loftin from
OSHA (the US equivalent of the HSE) who
had had many years of experience in crane
safety and accident investigation and in
turn they took a genuine interest in our
explanations of our working systems. The
mood was definitely about people and
agencies coming together with a common
desire to improve the safety of our industry.
Once the tree was reduced to a stump
and we had all eaten a splendid lunch back
at the Dodge yard we reconvened in the
conference room of the Sheraton Ferncroft
Hotel in Danvers to get down to business
and discuss the minute details of crane
integration and hopefully, by using the
experience of everyone concerned, come
up with some best practice guidance that
could be applied day to day and would make
arboricultural work with cranes totally
predictable, controlled, safe and efficient.
For the remainder of Saturday afternoon
and then all day on Sunday we shared
stories, argued, discussed and argued some
more until we had exhausted the subject
of using cranes as an aid in arboricultural
operations. Some of the major points
that we discussed were as follows.

•
•

Minimum qualifications for all operators
Existing qualifications relevant or not?

The crane

•
•
•
•
•

Specifying the crane
Tendency to ‘under crane’ a job
Fail-safe systems
Proof of inspection of equipment
Type of hook

Risk assessment

•
•
•
•
•
•
•

Specific work instructions/
method statement
Team briefing
Communication on site
Division of responsibility
Emergency planning
Meteorological conditions
Proximity hazards

Placing the crane

•
•

Developing guidance

Arborist transport

•
•
•
•
•

At a three-day standard-setting event in Danvers
just outside Boston, Massachusetts, 2002.
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•
•
•
•
•

Crane stability – underground services
Outriggers positioned so as
not to cause damage
Visibility
Prevention of access to the danger zone
Repositioning where necessary

Alternative methods and justification of
selected method by risk assessment
Arborist transport – advantages,
disadvantages and concerns
Self-rescue
Attachment to hook
Type of harness
Fall arrest or work positioning
Working from the hook

Rope administration
Risk of unsafe motion

Transport of branch and stem material

•
•
•
•
•
•
•
•
•
•
•

Size of load
Estimating loads
De-rating of the load
Safety margins
Rigging the piece to be lifted –
textile, cable, and chain slings?
Lift planning and organisation
Loading – static, swinging, and falling
Sling configuration
Effect of pre-loading on
terminal equipment
Lifting/lowering speeds
Working beneath the load

The discussion enabled me to produce the
generic risk assessment document and a crane
work planning checklist which have been used,
shared, pirated and updated over the years.
The main points that we took away
from the meeting were:

•
•

Who needs guidance?

The event, whilst unnoticed by the bystanders,
took the shine from an otherwise polished
job and during discussion later in the day,
Alistair and I decided to stop our use of
cranes until we were absolutely sure that
we were able to completely prove our
own competence to run such work.

I made several enquiries to various agencies
both in the UK and in the US and whilst there
was much that could be read on the use of
cranes during construction, there was nothing
available to guide arborists in their work.
Following conversation with the Health and
Safety Executive (HSE), NPTC and several
other companies, we decided to develop

•
•

•

Crane work must be planned by
an Appointed Person. This is the
qualified expert in cranes and the
type of lift to be undertaken.
Even though we were not qualified,
the crane hire terms and conditions
(that we had not read) stated that in
the absence of an appointed person,
we would carry the responsibility.
Our hired-in plant insurance of
£75,000 (in 2002) wouldn’t even
have scratched the surface of an
overturned crane in Russell Square.

If I had been a qualified Crane Supervisor during
our London takedown, the situation would not
have occurred. Knowing what I know now I can
report with confidence that the warning buzzer
would not have sounded that day and I can also
honestly say that looking back, what I thought
to be safe practice and site organisation
was simply an accident waiting to happen.

The most contentious issue
By far the most argued over issue at the
meeting was the use of the crane to transport
a climber by attaching the climbing system
to the hook of the crane. Richard and Al from
OSHA said that, under most circumstances,
they would issue citations for this practice.
When I pushed them, though, they did
agree that if transporting the climber on
the hook was assessed as the safest option
in the circumstances and if the system
could be fully justified by a documented
process, they would not issue a ticket.
Only by careful risk assessment and detailed
method planning can certain practices become
acceptable. The Crane Supervisor must be able
to absolutely justify that the chosen method
is the safest option and that full consideration
had been given to all of the alternatives.

Several steps forward and …
In addition to Alistair and I, the 2002
working group consisted of: Chris Cloutman

(MCA), Dodge Tree Service Inc., Wenham,
Massachusetts, USA; Nick Beardmore,
Oakwood Tree Services, Surrey; Mick
Dewhurst, Eastwood Tree Services, Ipswich
(sadly now deceased); Craig Johnson,
Trees Unlimited, Leeds; Joe Jarvis, NPTC
representative; Al Loftin, Compliance
Assistance Specialist for OSHA; Richard
Fazzio, OSHA Area Director for the Methuen
Office; and Peter Gerstenberger, Tree Care
Industry Association (TCIA) Safety Officer.
The following people also helped and
supported the project: Cynthia Mills, TCIA
President; Steve Hewitt, NPTC; Adrian
Hodkinson, HSE Inspector of Arboriculture;
Eddie Marshall, HSE Forestry Section
Manager; Jim Dewer, Forestry Commission
Safety Officer; and Doug Edwards, OSHA.
In the article about the project I wrote
for the TCIA magazine, I concluded:

•

•

If you intend to use a crane to assist your
operations, qualify yourself or one of
your staff as a Crane Supervisor. In the
UK it is a legal obligation. Whether you
are qualified or not, should something
go wrong, you as the team leader on
site that day will be held responsible.
Do yourself a favour, reduce the
margin for error and get qualified.
Prior to your work, conduct a thorough
written risk assessment, plan the
proposed method and produce a
written method statement and then
ensure that every member of the
lifting team and every other person
on site is briefed and understands
exactly what you are about to do.

Apart from the article in the TCIA magazine,
what became of the work? Readers
might have noticed that there isn’t a UK
guide for using cranes in arboriculture,
there isn’t an AFAG leaflet about it, and
despite my writing the schedule, there
isn’t a certificate of competence either.
Upon our return to the UK armed with all
of this knowledge and enthusiasm, several
stakeholders had a frank discussion. To
cut a long story short, the HSE presented
a very compelling argument that if we
published our guidance, contractors that
were not sufficiently competent would
‘have a go’ and that would be very likely to
result in some horrendous accidents.

I left the contracting company towards the
end of 2005, started Elcoat Ltd and got on
with the stress of growing another company.
In 2007, the phone rang, ‘Is that Paul Elcoat?’,
‘Yes’ (thinking I might be getting an enquiry),
‘Dave Robinson here, the HSE have told me
that you are the chap to talk to about cranes.’
Dave was then the Operations Manager
for Anderson Tree Care Ltd in Sheffield.
We talked for ages and it seemed like Dave was
thinking in exactly the same direction as I had
been in 2002 so I blew the dust of the folders
and passed it all on to him with my best wishes
and a warning that he might come up against
reluctance to produce and publish guidance.
Dave did come up against the same
resistance but published his research findings
and opinions in the ARB Magazine in the
summer of 2009: ‘Cranes in Arboriculture:
Towards an Industry Standard’.
Dave wrote:
‘Many arborists have come to recognise
the benefits that cranes bring to certain
arboricultural operations in terms of
safe and efficient working practice. In
actual fact, these benefits extend well
beyond the individual company and into
the wider industry. They include:

•
•
•
•
•
•

•
•

Less time spent engaged
in climbing the tree
Reduced use of the chainsaw in the
tree as larger pieces can be removed
Reduced use of the chainsaw
on the ground
Reduced fatigue (The Health and Safety
Executive (HSE) recognise fatigue as
a contributing factor in the causes
of some accidents in tree work.)
Creates a safer environment for
ground staff as each piece of timber
removed is under close control
Less reliance on the unknown strength
of anchor points in the tree when using
conventional climbing and rigging
techniques (cranes are a known strength
and the subject of frequent testing)
Reduces manual handling and strain
injuries, benefiting both employee
and employer (reduced risk of
injury and less time off work)
Faster than conventional techniques thus
providing a commercial advantage

I was obviously disappointed, but I agreed
to shelve the project until other industry
issues that were going on at the time were
resolved. There were rumblings of the Work
at Height Regulations (published in 2005)
and how they would influence arboricultural
climbing and work positioning systems.

‘The lack of published accident statistics
relating to the use of cranes in tree work in
the UK might be considered as clear evidence
of the safety of this type of operation. It
also lends weight to the argument that the
use of cranes raises standards of safety in
the industry and that they are therefore a
valuable inclusion in the list of equipment
available to the modern arborist.

Alistair, his brother Neil, Nick Beardmore, Mick
Dewhurst and I trained as Appointed Persons
and applied what we had learned to our own
work. We went on to carry out many dramafree crane operations (much to the relief of
Matt the climber) and the dust settled on the
pile of documents in the corner of the office.

‘Arboriculture is a highly regulated industry
in terms of health and safety. Professional
tree work is governed by a raft of legislation.
Regular training and certification are a
requirement for those employed in tree
work. Large volumes of health and safety
documents pack the filing cabinets and
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‘This decidedly grey area raises a number of
potential issues for arboricultural companies
engaged in tree work using cranes.

•
•
•
•

What work practices currently
constitute acceptable, safe practice?
Does the lack of specific training
for operatives in the use of cranes
in tree work breach existing
health and safety legislation?
In the event of an accident, what guidance
is available for all parties to refer to
in order to establish whether or not
best practice was being followed?
What practices would insurance
companies currently expect to see in order
to provide adequate and effective cover?’

Meanwhile in the US, the TCIA published
Best Management Practices for Crane Use
in Arboriculture (2009). This guide is well
worth a read through and in certain
areas it includes some of the words
and flavour from our 2002 project.
In 2015, Dave contributed brief details on the
planning, management and undertaking of
crane operations on an arb worksite to the
Industry Code of Practice (ICoP) for Tree Work
at Height published by the Arb Association.

The AA Technical Guide
On 28 October 2016, Dave and I separately
received an email from Simon Richmond,
the Senior Technical Officer for the Arb
Association: ‘As you know, the AA has had
a long-term plan to produce a series of
technical guides on various aspects of aerial
tree work. This started out as a plan simply to
revise and update the Guide to Good Climbing
Practice but has since developed into a much
wider and more comprehensive review of
what is available and what is needed.
‘In 2015 we published the Industry Code
of Practice for Arboriculture – Tree Work at
Height (ICoP) … The ICoP is designed to provide
an overview of guiding principles and protocols
for managing tree work at height and presents
a structured approach for the “Responsible
Person” to plan and direct operations. The ICoP
identifies roles and responsibilities, including
the “Competent Person” and the “Proficient
Operator” and their relevant contributions to
well-managed tree work. The next phase of
work, which has been planned for some time,
is now about to begin: the production of five
new Technical Guides, aimed at the operator.
‘I am contacting you today, as someone
that we know has expertise and
experience in practical aerial tree work,
to invite your expression of interest
in contributing to this project.’

Paul Elcoat
I like to try to pick up on topical issues in my articles and in this one,
I am going to discuss recruitment and staff retention. I work with a
different company every day and literally, as soon as I walk through the
door, the conversation starts with ‘Where can we find staff?’ As I leave
it’s ‘If you hear of anyone looking for a job, point them in our direction.’
I honestly can’t understand how anyone can be unemployed in the UK.

July 2019: Taking the photographs for the AA Technical Guide.
A short phone call later and we both agreed
to attend the initial meeting at the Malthouse
in January 2017 where the five technical
guides would be discussed in principle.
Later I joined the steering group tasked
with putting together the guide frameworks
that would go out to potential authors
for tender and by November 2017 they
were ready. Dave and I applied to author
the guide for the use of cranes and won
it. For details on the progress of the other
guides, see Simon’s article on page 7.
At the point of writing this article, the draft
has been peer reviewed, reviewed by the
Contractors Plant Association (CPA) crane
special interest group and it is currently
with the HSE who are looking at it before
it goes out for wider industry comment.
The target is to publish the completed
guide towards the end of 2019.
Dave and I have formatted the guide
into two distinct sections. Here is
what you can look forward to:

Part 1: The Decision to Use a Crane

•
•
•
•
•
•
•
•
•

Roles and Responsibilities – Appointed
Person, Crane Supervisor, Crane Operator,
Slinger-Signaller, Crane Coordinator,
Climbing Arborist, Arborist Ground Worker
Contract Lift, Crane Hire
Risk Control Systems
Crane Selection
Tree Condition Assessment
Emergency Procedures
The Lift Plan
Selection of Equipment
Compatibility of Lifting Systems

Part 2: Carrying Out the Tree
Work using a Crane

•
•
•

Setting Out the Site
Placement and Rigging of the Crane
Placement of the Trucks, Wood
Chippers, Plant and Timber Hauliers
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•
•
•
•
•
•
•
•

Communication Systems
Accessing the Crown of the Tree
Branch Removal
Estimating the Mass of Loads
Connecting the Crane to the
Branch and Stem Sections
Cutting Techniques
Moving Cut Sections to the Landing
Area and Disconnecting
Tag Lines

Throughout the authoring process we have
made sure that all of the guidance ensures
compliance with the ICoP for Tree Work at
Height (2015) and the British Standards
for crane work so that contractors using
the guide can be confident that they are
doing all that can reasonably be done
to manage the work appropriately.
We have borne in mind the previous
concerns over poorly qualified contractors
‘having a go’ and ending up with disaster
and to ensure that this doesn’t happen,
we have been very prescriptive over the
qualifications and job roles that must be
in place when undertaking crane work.
We have written it with the working arborist
in our minds and we are confident that use of
the guide will ensure safe, efficient and
profitable crane operations. For both of us it
is the product of a long journey, a great
friendship and our combined 40 years of
experience of using cranes.
Paul Elcoat runs Elcoat Ltd
who specialise in helping
arb businesses get things
right and win work. Paul
would be happy to take
questions or comments
from readers by email:
paul@paulelcoat.co.uk
or telephone: 020 7193
5611 or 07800 615900.

The trend for team leaders and climbers
to leave to start their own business is at a
higher level than it has ever been at any time
I can remember. These essential staff are
leaving good companies with good wages,
high-end equipment, pensions, provided
PPE etc. to go and be jobbing tree demolition
merchants in the low-end domestic market.

It seems like contractors are back in the
world of everyone that knocks on the door
gets a job, and this practice, whilst being
a quick win in terms of filling the gaps in
teams in the short term, invariably leads
to staff problems in the longer term.

I know that there are new entrants to the
industry but from what I can see, entrant
numbers are nowhere near what they were.
When I was lecturing at Houghall in Durham in
the mid ’90s, we were putting out 60 NCs, 10
to 15 NDs and around 20 NVQ Level 2 Forestry
and Arbs per year. Other colleges were doing
a similar thing. I had the feeling then that the
world would be awash with British arborists.

•

I describe what’s happening as the industry
not getting any bigger; it is just diluting as
established organisations lose people who
start small enterprises with their mates or
worse still becoming ‘freelance’ climbers.

Notice that I have not put training costs
on this list and that all of the factors
I have listed come down to attitude,
and in particular bad attitude?

I don’t mean these entrepreneurs any
disrespect – we all started in the same way –
but the trend is causing a horrible situation.

•
•

The small operators are breeding like
bacteria and are wrecking the rates for
domestic tree work by creating a saturated
market amongst the bottom feeders.
Freelancers offering mediocre
performance at ridiculous rates and
working for the good companies that
now have a skills shortage are making
the gap between the rates of the
small operators and the professional
companies bigger and the profit lower.

The industry is busy in all areas at the
moment. I have just advertised six contract
notices on our Facebook page, and we are
working on many more. Clients are calling
almost daily to try to get first dibs on our
help on some contract or other that they
expect to be announced. Domestic too is
very buoyant, with better companies having
many weeks in the order book at good rates.

Hastily employed, low-quality staff are costly:

•
•
•
•
•
•

inefficiency caused by poor
cohesion in teams
increased absence rates
increased incident rates
time taken to deal with behaviour
problems and incident response
breakages
militant tendencies
dismissal

If employers have procedures in place to
identify potential employees that are ‘good
people’, then those people are worth the
investment in training. We could debate
what constitutes a good person all day, and
many of the qualities that you will be looking
for are hard to find and measure. When I
was working as a manager in contracting
I learned that quickly employing a climber
with all of ‘the tickets’ who had been around
the block would often lead to the nonsense
detailed above, so I worked to develop robust
strategies to weed out the fools and end up
with the people that were worth investing in.
The general rule of thumb is ‘If you recruit hard,
you manage easy.’ I say to our clients, ‘Make it
so that they have to be very good to get in and
when they get in, they have to raise their game
to fit in, and have procedures in place to reeducate and adjust attitude.’ If despite these
rigorous systems you find that you have a
‘square peg’, you must have procedures in place
to manage their exit from the organisation
without this resulting in legal problems.

I was with a contractor yesterday who was
complaining about the attitude of their
apprentice. This 16-year-old lad thinks that it
is grossly unfair that he has to get the bus to
work and that the bus fare comes out of his
£50 per day. His reasoning is that the boss
has a nice house and a nice car and so must
be able to afford to collect him from home
and take him back at the end of the day. He
sloped off after just 1 hour on a Saturday job
and was incensed that the boss just gave
him a fiver rather than the full day’s pay.
If I had done such a thing or made any kind of
comment about the lifestyle of the engineer
I was apprenticed to at 15½ when I first left
school, I would have received a clip around the
ear. I would never have been so disrespectful or
dared to argue. I don’t know if it is ‘the youth of
today’ or if I was just a good lad. It is attitude,
though, as I said above. Perhaps I have risen
through the ranks because I usually choose the
right attitude?

Make it so that they have to be very
good to get in and when they get in,
they have to raise their game to fit
in, and have procedures in place to
reeducate and adjust attitude.

Stage 1:
Finding potential employees
Firstly, let’s deal with the common question
of where to find people: companies simply
need to advertise. I know loads of directors in
several industries who have filled a vacancy
with someone that someone knows and
occasionally this turns out fine, but the
majority go on to regret not testing the
market prior to making the appointment.
Even if you know someone – or worse, if
some happy-go-lucky fellow knocks on the
door at just the right time – it is crucial to just
add them to the list of people to consider.
A little research can reveal many places to
advertise very cheaply or for free. Arbjobs
seems to work well and isn’t expensive but
the adverts currently on there prove my point
that everyone is looking for staff. Social media
special interest groups might be worth a go,
especially if there is something particularly
interesting about what you do. I read an advert
on Facebook from a local consulting company
a few minutes ago and they were looking for
tree-climbing ecologists – opportunities like
this are few and far between. I have even
had good people come from the Job Centre.
We write and advertise in several magazines
and on various forums, so we are well aware
that different sources provide different
qualities of enquiry. Some sources always
attract the attention of switched on people
whereas others always lead to enquiries from
tyre-kickers and sociopaths, but I will leave it
to you to find the routes that are best for you.
Find a good person and train them to be
a useful employee – that’s my advice.
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Recruitment
and retention

hard drives of the arboricultural manager’s
office and guidelines produced by various
industry bodies and working groups form the
backbone of best practice for those engaged
in arboricultural operations. Surprisingly and
despite all of this, the use of mobile cranes
in tree work is not currently supported by
an industry guide or training qualification.
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Stage 2:
Taking the application
Following advertising, you should be at the
point where you have a handful of potential
candidates to put through the filters. It is
important to plan your filters and to score
performance accordingly so that you end
up with the right person, but also to make
sure that if one of them goes on to claim
unfair recruitment, you can show that fair
criteria were used in the selection process.
Broadly it boils down to either asking all
enquirers for a current CV and/or asking
them to complete an application form.
CVs are fine but they tend to be a goldplated advertisement lacking in crucial detail.
People only tell you what they want you to
know and many of the CVs I have seen from
arborists were written by a relative. My vote
would be to ask enquirers to send a CV and
complete an application form that you have
designed, or better still that you have had
your advisor design for you. There are certain
things that you shouldn’t really ask and other
things you need to ask in a careful way.
After a week or so you will be able to assess
the strata of candidates: this is filter number 2
(filter number 1 was your suggesting that the
enquirer should send in a CV). In my experience
you will be considering the following:

•
•
•
•
•
•

sounded good on the phone but providing a
CV must have been too difficult to manage
didn’t bother to fill in the form
because it was easier to be a jobbing
climber working for mates
got confused and scrunched it up
un-scrunched it and filled it in
whilst eating a sandwich
got their partner to fill it in. It is
amazing how many tree blokes have
incredibly feminine handwriting …
kept it clean and completed the
form in a sensible way

From the six options above you can
then decide who to interview.

Stage 3:
The interview
I would probably only offer interviews to the
folks that returned well-completed forms
where the contents attracted my attention.
In your letter offering an interview, my
advice would be to ask them to bring along
their certificates and any references or
college reports that they might have, so
that whilst you are having a chat about the
job, your colleague can be ticking off the
qualifications etc. against your criteria.
It is important to have pre-planned
interview questions so that you can ensure
you are not asking anything which could
be deemed to give an unfair advantage
or disadvantage to candidates and so
that you get to know the person in the
short time that you spend with them.

ARBORISTS’
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I like to ask candidates to tell me about
something interesting that they do or have
done outside of work. My theory is that if
someone has done something interesting, they
might just go on to do something interesting
for you. In our company we like previous
military service, Territorial Army membership,
independent travel or expedition experience
and a history of working hard on professional
qualifications alongside a busy job.
A friend of mine asks candidates to bring
something that they are particularly proud
of to the interview and this has led to the
appointment of some great people.

Stage 4:
The probationary period
The probationary period is typically the first
3 months of employment and the employment
contract will specify this. Some companies ask
candidates to work on a trial basis for perhaps
a few weeks, but I am nervous of this practice
due to the undefined responsibilities and
relationships. If you are going to do this, give
the candidate a contract to cover the trial
period, deliver induction training and carefully
check any PPE and equipment that they bring
into your organisation. You are the duty holder
and if it goes wrong it is your fault.
Even when someone is fully employed with a
contract, it is very easy to ‘part as friends’ if
things don’t work out as well as expected in
the first few months, so a company might as
well put everything in place properly from the
start. This parting would not be considered
as ‘unfair dismissal’ because an employee
must have two years of unbroken service to
earn the right to claim unfair dismissal if the
employment started on or after 6 April 2012.
Clearly it would be acceptable to have a
probationary period where performance is
monitored. If performance turns out to be less
than required, the employer can terminate
an employee’s job lawfully without fear of
it being deemed to be unfair dismissal.
Be careful, though, because it is automatically
unfair for an employer to dismiss an
employee, regardless of length of service,
for a reason related to discrimination
protected by the Equality Act 2010.
Even with the two-year rule, our advice would
be for an employer to follow a fair procedure,
act reasonably and to have a fair reason.
Fair reasons for dismissal might include:

•
•

a reason related to the employee’s conduct
a reason related to the employee’s
capability or qualifications for the job

The management of behaviour and bringing
performance ‘back to right’ should be set out
in your disciplinary and capability procedures.
Once you have employed someone, and
during their probationary period, we advise
that it is absolutely essential to ask for
references from previous employers or
sponsors; and the company may wish to take
further details from the employee to assist

TheArboricultural
Arboricultural
ARB
||Issue
187
Winter
2019 |ARBMagazine|Bestof2019
The
Arboricultural
Association
Association
|ARB| MAGAZINE
ARB MAGAZINE
MAGAZINE
|IssueThe
Best
Arboricultural
of 2019
Association

in managing risk and to assure themselves
the employee is all that they said they were.
It is also very common to ask the employee
to complete a health questionnaire so as
to establish if there are any specific control
measures required on site. For example,
someone may have epilepsy or diabetes.
Both of these conditions require specific
actions if an attack occurs and so it would
be important that colleagues in the team
know what to do and are properly equipped.
The employee should also be asked to
complete a Tier 1 Assessment for Hand Arm
Vibration Injury and questionnaires about
noise-induced hearing loss, respiratory illness
and dermatitis to make sure that any preexisting condition is identified before they
are deployed to work with equipment or in
situations that may make the situation worse.
These forms are usually completed during
induction. Induction takes place quickly
after employment and it is the training
that shows the new starter how things
are done in the organisation. Companies
usually have a checklist to make sure
that all relevant topics are covered in
the session. Completed documents are
added to a confidential personnel file
after assessment by a senior manager.

Stage 5:
Retaining people
There is a close relationship between the
factors that attract people to you and the
factors that will make people want to stay
with you. I could repeat stage 5 as stage 0.
With employers losing essential people to the
allure of being a wandering minstrel, we have
to ask what makes the grass greener on the
other side of the fence or what you are not
doing that makes people feel as though they
have to go elsewhere to find what they need.
I have done my own research and I can
report the things that I see in my travels
that tend to result in attracting good
people and retaining good people.

Give people the opportunity to do what
they do best
Employees report that it is very important
to have a position that takes advantage
of an individual’s unique skills and talents.
Employees want to feel like their abilities are
utilised and valued. Putting employees in
talent-fulfilling positions benefits both the
employee and the bottom line. Employees
who feel valued at work achieve greater
productivity than those who feel like their
talent is being wasted. Furthermore,
these happy employees become brand
ambassadors for your company, promoting
you as well as your reputation as an
employer.Employees who feel valued at
work achieve greater productivity than those
who feel like their talent is being wasted.

Structural elements such as brand reputation,
market positioning, company purpose and
growth strategy strongly influence an
employee’s decision to stay with a company.
Communicate and demonstrate the long-term
value your company offers during monthly
briefing meetings.

Employees who feel valued at
work achieve greater productivity
than those who feel like their talent
is being wasted.
Income predictability
Employees react positively to companies that
reward quality work and company loyalty with
salary increases. Introduce a standardised
pay structure to your employees during the
interview process, alongside measurable
steps that can be taken to reach certain
goals. Have job descriptions that include
the ingredients required for advancement
to the next grade and performance
indicators that will lead to a pay increase.

Great company brand reputation
There are two sides to a good brand
reputation: industry reputation and employer
reputation. The industry reputation describes
how well a company is positioned within

its market. Employer reputation measures
the quality of a given company as an
employer. In order to hire and retain talent,
employers must invest in both. Establish
credibility within your industry to attract
candidates and cultivate company culture to
promote a positive employer reputation.

Get rid of the scorpions as
soon as you identify them

Train people

You know those people who moan and then
you give them what they want and then they
keep moaning? They encourage everyone
around them to moan and they disrespect you
in front of your customers by telling them what
an awful company it is to work for despite
your having given them what they want.
Get rid of them: they are the
scorpions made famous by the fable
of the scorpion and the frog.

Midway across the river the scorpion stings the
frog, dooming them both. In the final moments of
life, the frog asks the scorpion ‘Why did you sting
me? We are both going to die’ and the scorpion
answers ‘I am a scorpion, that’s what I do.’
Get rid of the scorpions, the ‘nay sayers’ and

BS 8596 Basic Bat Awareness,
Scoping & Secondary Surveying

Do loads of training – external, in-house,
briefing meetings, night classes – every
opportunity you can think of. This will
not only result in staff retention, it
will also reduce your incident rate.
Richard Branson said: ‘Train people well
enough so they can leave; treat them
well enough so they don’t want to.’
I hope that this short article has
stimulated thoughts about the benefits
of careful recruitment and retention
practice and as always – best of luck.

A scorpion asks a frog to carry him over the
river. The frog is afraid of being stung and
so initially refuses but the scorpion argues
that if it did so, both would sink and the
scorpion would drown, so the frog agrees.

ANGLIAN ECOLOGY TRAINING

Tree planting guidance

the
You Landscape
could giveWorks.
them(©a BSI)
gold
Fromdoom-mongers.
BS 4428: 1989 General
bar and the rest of their lives as annual leave
and they would still slag you off. They will bring
everyone down, other people will leave to work
at a happier place and eventually they will be
the only people that you have left. Send them
on their miserable way, which will of course
be a job with your competition – perfect!

Paul Elcoat runs Elcoat Ltd
who specialise in helping
arb businesses get things
right and win work. Paul
would be happy to take
questions or comments
from readers by email:
paul@paulelcoat.co.uk
or telephone: 020 7193
5611 or 07800 615900.

We help people just like you to
grow their business using this
not so secret formula:

Bookings now being taken for autumn 2017

Friday 20 October | Friday 24 November
An assessed, certificated one-day course – supported by the
Arboricultural Association – involving classroom and practical sessions.
Near Eye in Suffolk
Successful participants will gain the following skills,
as advocated in BS 8596:
completing non-specialist initial scoping of trees, woods & habitats
undertaking secondary non-specialist PRF surveys
in trees and woods
Anglian Ecology has been running its popular, demanding courses for
over five years – providing training to staff from (among others) the
National Trust, tree and woodland charities, architects, countryside rangers,
the London Tree Officers Association, the Forestry Commission,
local authorities, commercial contracting arborists and consultants.

Course fees are £150 per delegate per day,
including lunch and all refreshments.

Contact details:
Please don’t hesitate to email or ring if you have any queries.
Sue Morgan
David Mitchell
Email: suemorgan06@hotmail.com
Email: dave.tree@virgin.net
Mobile: 07753 406866
Tel: 01379 388148
Mobile: 07821 357549

Ambition

www.anglianecology.co.uk

Employees want to know that they will
succeed if they commit to working with you.

Professional Ecological Training

• Sort out the internal systems
• Achieve certification such as ArbAC,
CHAS and ISO
• Find contracts and deal with
prequalification
• Win contracts
• Stay with you to make sure that
things are OK
• Help to dig you out of the mire
if things go wrong

Elcoat

Ltd

Helping over 200 contractors
achieve success since 2005
www.elcoat.co.uk
info@paulelcoat.co.uk
020 7193 5611
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Principal sponsor
of The ARB Show
for the 16th year

Westonbirt,
The National Arboretum
Home of The ARB Show

#ARBshow2020

Friday 15th – Saturday 16th May 2020

Includes
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irt

The UK’s most popular
pure Arb Trade Event
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Westonb f
irt

Show Ale
s
and
Good Foo
d

New
Attractio
and Aren ns
as

Look out for the ARB Show App on the
Apple App Store, Google Play and trees.org.uk
Join us

*Free admission to Westonbirt National Arboretum for ARB Show ticket holders, Friends of Westonbirt, Arboricultural Association and ISA members only.

www.trees.org.uk/The-ARB-Show

Google Play and the Google Play logo are trademarks of Google Inc. Apple and the Apple logo are trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc., registered in the U.S. and other countries.
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