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A About disturbances and calamities in urban forests
A Not all pest and disease outbreaks are calamities
A What do we loose?

A Communication is key
A Change for the better
A Working in partnership
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DISTURBANCES, CALAMITIES &
URBAN FORESTS
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A The interruption of a settled and peaceful condition WBC
A The disruption of healthy functioning

Oxford Online Dictionary
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Disturbancei meBiobeg & &colagy

Temporary change in environmental conditions caugiranounced changén an
ecosystem. UBC
Often actquicklyand withgreat effect to alter the physical structure or arrangement
of biotic and abiotic elements.

Pulse disturbance eventselative discrete events, such as extreme weather events,
fire, earthquakes, tsunamis, floods, pest and disease outbreaks.

Devastating human impacts on the environment (e.g. introduction of invasive species).

Source e.g.: Dale et al. (2001). Climate Change and Forest Disturbances. BioScience 51 (9): 723i 734; Roman et al. (in prep.)
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A Scale and impact of ecological disturbances can differ
widely

A Disturbances impact ecosystems, urban foresbeit

also humans and communities D Rﬂw N ED

_ HURRICANE
CITYs
¢ NEW ORLEANS

A Calamities an event causing great and often sudden
damageor distress a disaste(oxford online Dictionary)
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340 A Elmes et al /ISPRS Journal of Photogrammetry and Remote Sensing 128 (2017) 338-353

A Calamities an event causing great

and often sudderamageor

distress a disaster
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Fig. 1. Study area map, showing 2008-2010 Urban Tree Canopy (UTC) loss areas, created by Hostetler et al. (2013),
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The 1998 Ice Storm - 20 years-ater

MICHAEL ROSEN

The 1998 ice storm was a defining moment in my life and the lives of many others in
Ontario, Quebec and New Brunswick. It challenged my sense of leadership like never
before. It allowed me to marvel at the power of nature, really test my survival skills in
this modern age of comfort and convenience, and for the first time, forced me to
seriously consider the effects of climate change.



http://www.photolib.noaa.gov/noaa_products/noaa6198.htm

Drive-through reconnaissance (23 Feb - 1 March 2011)
I Moderate 10 severe liquefaction
Low to moderate liquetaction

Fig. 1. Extent and severity of liquefaction following the February 2011 and
September 2010 earthquakes in Christchurch, New Zealand. Based on drive-through
reconnaissance and aerial imagery inspection (Cubrinovski and Taylor, 2011).
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ELSEVIER journal homepage: www.elsevier.de/ufug

The impact of significant earthquakes on Christchurch, New Zealand's urban
forest

Justin Morgenroth®*, Tony Armstrong®

* New Zealand School of Forestry, University of Canterbury, Private Bag 4800, Christchurch 8140, New Zealand
b Christchurch City Council, New Zealand




By CPG1100 - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=57702057
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Results

There was an increase in mortality related to cardiovascular and lower-respiratory-
tract 1llness in counties infested with the emerald ash borer. The magnitude of this
effect was greater as infestation progressed and in counties with above-average
median household income. Across the 15 states in the study area, the borer was
associated with an additional 6113 deaths related to illness of the lower respiratory
system, and 15,080 cardiovascular-related deaths.

s

American Journal of Preventive Medicine

i) Volume 44, Issue 2, February 2013, Pages 139-145

ELSEVIER

Research article

The Relationship Between Trees and Human
Health: Evidence from the Spread of the Emerald
Ash Borer

Geoffrey H. Donovan PhD = & B, David T. Butry PhD &, Yvonne L. Michael ScD = Jeffrey P. Prestemon PhD 4,
Andrew M. Liebhold PhD , Demetrios Gatziolis PhD %, Megan Y. Mao *

Show more

https:f/doi.org/10.1016/j.amepre.2012.09.066 Get rights and content
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Vancouver

Vancouver council approves
duplex zoning throughout the
city

?ﬁvlﬁ!‘ ST.}DDE;;I: StarMetro Vancouver

f ¥ X

VANCOUVER—Vancouver city council has voted to approve a zoning change to allow
duplexes throughout the city after a two-day public hearing.

Dozens of residents spoke for or against the proposal, but the issue also showed how the
city’s political parties are positioning themselves either on the side of adding more density
in single family neighbourhoods or strongly opposing the idea.
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NOT ALL PEST DISTURBANCES
ARE CALAMITIES




Impacis of [Disturbanees

A Impact on individual trees

c

UBC

A Loss of canopy 7

A Change in urban forest structure and composition
A Change in species diversity

These all impact urban ecosystems, their functioning, and the ecosystem
services provided

Based on Roman et al. (2018)



Canopy opening effects

poRrTdison] Shields et al. (2015) i
work in Puerto Rico

| Litterfall 4 | | Throughfall 4 |

Microclimate
and Impacts

I Litter moistu:e v l

Biotic /

responses I Frogs v

Soil moisture 1 ]

|\

Ratio of Pioneer plants
macro-to and ferns?

microfungi ¥ /

Herbivery on
pioneerplantsT

Leaf nitrogen and ,/
Phosphorus

concentration

Litter invert
richness{ Mites
nd Collembolaf

Litter nitrogen and
Phosphorus
immoblilization

Biotic
processes

Leaf litter
decomposition

Cascading effects from canopy opennesounted for most of the shifts in the forest biota and biotic
processes, which includedcreased plant recruitment and richnesas well as thelecreased
abundance and diversity of several animal groufisanopy openindecreased litterfall and litter
moisture, thereby inhibiting lignirkdegrading fungi, which slowed decomposition.



Intermedia Disturbance Hypothesis

HIGH

Connell, 1978

DIVERSITY

LOW
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NASA Earth Observatory image by Joshua Stevens, ,
using Landsat data from the U.S. Geological ‘Survey jﬂ



REVIEW

The Consequence of Tree Pests and Diseases for

Ecosystem Services

I. L. Boyd"", P. H. Freer-Smith?, C. A. Gilligan®, H. C. J. Godfray*
+ See all authors and affiliations
Science 15 Nov 2013:

Vol. 342, Issue 6160, 1235773
DOl 10.1126/5cience. 1235773
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REVIEW

The Consequence of Tree Pests and Diseases for
Ecosystem Services

1. L. Boyd"”, P. H. Freer-Smith?, C. A. Gilligan®, H. C. J. Godfray*
+ See all authors and affiliations

Before After Recovery
pest or disease pest or disease from pest or disease
Ecosystem
services
High level of ecosystem services (A-D) Most ecosystem services decline Some services recover (+) while
others remain permanently harmed (=)
Loss of a Compensatory
dominant response by
species other tree
Forest to disease

systems

Possible Prevention policies Adaptation policies
management e.g. rules-based e.g. planning, breeding,
interventions trading management



COMMUNICATION IS KEY
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FIGHTING THE!INVASION

THE ROOT OF THE COUNTRY:STTREE PEST PRGRLEM

AMERICAN FORESTS

140 YEARS of Protecting and Restoring Forests




Know Your Enemy!
THE

EMERALD ASH BORER

THE EMERALD
ASH BORER §

IS HERE! Now What?

A workshop for municipal, First Nation, commercial
and environmental decision makers and managers of
urban and natural forests threatened by EAB

’ March 28, 2017
“Workshop 8:30 am - 5:00 pm

(sign-in begins at 7:30 am)

Public Open House 6:30 pm-9:00 pm

Bora Laskin Theatre
Lakehead University
Thunder Bay, Ontario

{0in The Garden Getks of Facebook
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INeWS City of Winnipeg looks for help managing Dutch elm, emerald ash borer

Manitoba

City of Winnipeg looks for help managing Dutch
elm, emerald ash borer

f (¥ (&) (in

'Scope and urgency' of emerald ash borer control program expected to rapidly grow,
city says

g Laura Glowacki - CBC News - Posted: Mar 29, 2019 1:57 PM CT | Last Updated: March 29

Winnipeg is looking for consultants to develop a 20-year urban forest strategy that takes into account the
impact of pests like Dutch elm and emerald ash borer. (Getty Images)



& Oakvillegreen

Conservation Association

DUMPING
YARD WASTE

It spreads invasive species and
smothers native forest plants.
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CANADA'S

NATIONAL  News Opinion Features SpecialReports Mulimedia Podcasts Ethics Support
OBSERVER

Bill McKibben likens climate
; change to Second World War

By e in 3 ay. April 3rd 2019
A small resistance starts to
organize in Alberta against Jason
Kenney’s 'war room'

EXCLUSIVE: Canadian pipeline
regulator deleted message about
security threat at Calgary office

Tragedy and politics on Prince
Edward Island

Want to save millions of migratory
birds? Turn off your outdoor lights
in spring and fall

New York City's Green New Deal is
music to Quebec's ears

o
What is Canada’s New Green Deal?
We need to step up climate action
but we don't need an American

policy agenda
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http://tvi.com.pk/wp-content/uploads/2017/07/China-Forest-City1-660x330.jpg



CHANGE FOR THE BETTER




The Compiexityoo DDistrbance

A Different causes, levels, scales
A Different impacts

A Impact on urban forests, urban people, and their many relationships

A From disturbance and even disaster to opportunity



Resilience

The capacity to recover
quickly from difficulties;
toughness

http://www.oxforddictionaries.com/definition/english/resilience
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Figure 2—The adaptive management cycle (USDA USDI 1994: E-14).
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USDA

Adaptive Management
of Natural Resources:
Theory, Concepts, and




What is IPM?

g d Pest Manag; t is a science-based approach that
combines a variety of techniques. By studying their life cycles
and how pests interact with the environment, IPM professionals
can manage pests with the most current methods to improve
management, lower costs, and reduce risks to people and the
environment.

IPM tools include:

* Alter surroundings * Prevention of pest
* Add beneficial insects/ problem developing
organisms * Disrupt insect

* Grow plants that resist pests behaviors
* Disrupt development of pest  * Use pesticides

IDENTIFY/
MONITOR

Determine the causal agent and its
abundance (contact your local
extension agent for help).

E EVALUATE

The results from monitoring will help
to answer the questions: Is the pest
causing damage? Do we need to
act? As pest numbers increase
toward the economic threshold
further treatments may be necessary.

PREVENT

Some pest problems can be prevented by using
resistant plants, planting early, rotating crops,
using barriers against climbing pests, sanitation,
and sealing cracks in buildings.

ACTION

IPM uses multiple tools to
reduce pests below an
economically damaging level.

A careful selection of preventive
and curative treatments will
reduce reliance on any one
tactic and increase likelihood

of success.

MONITOR

Continue to monitor the pest
population. If it remains low or
decreases, further treatments
may not be necessary, but if it
increases and exceeds the
action threshold, another IPM
tool should be used.

WHERE CAN YOU PRACTICE IPM?
Bin posane . - ? -

Inspect, identify pests, keep regularly, identify dN g & needsof

pests out, clean to deny pests choose pest-resistant plant Identify the pest and use management % mrus: and lhe;'.!d pmxm

food and water, vacuum, trap, varieties, encourage/introduce options that have minimal risks seek to understand the importance and

or use low-risk pesticides. beneficial insects, time planting to to pollinators, humans, and pets. diversity of earth’s most diverse life form—
avoid pests, and if needed use insects. Learn more at www.entsoc.org.
low-risk pesticides.

http://npic.orst.edu/pest/ipm.html



Acer

Citrus longhorn
beetle
(Anoplophora
chinensis)

Asian longhorn

beetle

(Anoplophora

glabripennis)

Sweet

chestnut blight

(Cryphonectria

parasitica)

_— dscape

ﬁ . nsl%ﬁufe

Inspiring great places

Citrus longhom beetle is not yet in
the UK. However, familiarisation with
the symptoms is suggested and
notification of relevant authorities
essential in the event of a discovery.

Asian longhorn beetle is not yet in
the UK. However, familiarisation with
the symptoms is suggested and
notification of relevant authorities
essential in the event of a discovery.

Suppliers must be able to supply a
Plant Passport. If possible, order plants
early and quarantine in a low nisk area
for a period of time before planting

Cut flowers or
branches; Flants
for planting (except
seeds bulbs and
tubers)

Plants for planting
{except seeds
bulbs and tubers);
Wood and wood
preducts; Wood
packaging material

Plants for planting
{except seeds
bulbs and tubers)

EU Annex 1 30

ECIAIL EPPO 40
Al

Annex |1B 30
(UK protected

zone)

and plant
passporting

reqs
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Before After Recovery
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Ecosystem
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High level of ecosystem services (A-D) Most ecosystem services decline Some services recover (+) while
others remain permanently harmed (=)
Loss of a Compensatory
dominant response by
species other tree
Forest to disease

systems

Possible Prevention policies Adaptation policies
management e.g. rules-based e.g. planning, breeding,
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Diversity

Eucalyptus
Platanus ) -
Umus M - 5919
Corymbia I 4463
Acacia

Quercus I 1820

Allocasuarina 1852
Ficus I 1299

Melaleuca | 1208

Angophora 1112

Increasing diversity

. 37% of planes have a life expectancy of less than 10 years

A 50% of elms have a life expectancy of less than 10 years.

mon tree types - graphed by genus - colourec







URBAN TREE DIVERSITY FOR
SUSTAINABLE CITIES

summarizing the

benefits of diverse
tree populations and
. the actions required to *
. achieve high urban

“. treediversity

Policy brief




