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My talk today

« Urban forestry revisited

« Drivers of change
Impacting urban forestry

* The changing face of
global urban forestry

* Ways forward?
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Glowing trees could light up city streets

» 25 Movemnber 2010 by Frank Swain
» Magazine issue 2738, Subscribe and save

IMAGIME taking a midnight stroll, your route lit by row upon row of trees @ PRINT E SEND % SHARE RSS2

glowing a ghostly blue. If wark by a team of undergraduates at the University Subzcribe
of Cambridge pans out. bicluminescent trees could one day be giving our
streets this dreamlike look. The students have taken the first step on this road
by developing genetic tools that allow bioluminescence traits to be easily
transferred into an organism.

LT 50, il { L e g, ] s

NewScientis

Mature is full of glow-inthe-dark critters, but their shine is feeble - far too weak
to read by, for example. To boost this light, the team. who were participating
in the annual International Genetically Engineered Machines competition
(IGEM), modified genetic material from fireflies and the luminescent marine
bacterium Vibrio fischeri to boost the production and activity of light-yiglding
enzymes. They then made further modifications to create genetic components
or "BioBricks" that can be inserted into a genome.

The team managed to produce a range of colours by putting these genes into
the Escherichia coli bacterium. They found that a volume of bacterial culture
about the size of a reqular wine hattle gave off enough light to read by
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KR Forestry Serving
Urbanised Societies

Organised by

IUFRZ, International
Unicn of Forest Research
Organizations

Eurcpean Forest Institute

Danish Centre for Forest, ‘
Landscape and Planning




JL Canadian

SLU Urban Forest
Conference

September 29
to October 2, 2014

S mrm Victoria B.C., Canada

TreeCanad; $ ArbresCanas
)
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Change in focus at this conference

* Global changes and Changing cities

« The quest for green, healthy and competitive cities

« Changes and responses: governance and policy;
management; research and innovation; education;
community-based approaches

« Designing the urban forests of the future
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MA Framework

GLOBAL

Human Well-being and
Poverty Reduction

» Basic material for a good life
» Health

* Good Social Relations

* Security

* Freedom of choice and action

Ecosystem services

=— short-term —
- long-te

Ecosystem
Services
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http://www.millenniumassessment.org

Indirect Drivers of Change
Demographic
Economie (globalization, trade,
market and policy framework)
Sociopolitical (governance and
institutional framework)
Science and Technology
Cultural and Religious

.

Direct Drivers of Change
Changes in land use
Species introduction or removal
Technology adaptation and use
External inputs (e.g., frrigation)
Resource consumption
Climate change
Natural physical and biological
drivers (e.g., volcanoes)
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Demographic drivers of change



Europe’s ageing population

PROJECTED OLD-AGE DEPENDENCY RATIO
Number of persons aged 65 as a percentage of Old-age

number of persons aged between 15 and 64. dependency
ratio in 2060
2010 2060

K
Latvia A N N 68 «40%
Romania [N I 64.8 g 50% Sweden
Poland NN 64.6 g %%
Slovakia NN 61.8 Fintand
Bulgaria NN 60.3
Germany NN 59.9
Hungary RN 57.8
Slovenia NN 57.6 ;‘7 Y
Portugal NN 57.2 :
Greegce RN 56.7 L 4 Denmggk “— Latvia
Italy I 56.7 o Netherlands ’— Lithuania
Lithuania [ GGG 56.7 S Belgium l
; l Poland

Spain RN 56.4
Malta (NN 55.6
Estonia NN 55.5

Czech Rep. IR 55
ia [N 50.
Austria 150.7 Luxembourg

Cyprus [N 47.6
Netherlands [N 47.5 Portugal
Finland NN 47.4
France [INEG_ 46.6
Sweden NI 46.2
Luxembourg [N 45.1
Belgium (NN 43.8
Denmark INNEEEGN 43.5 Malta i
U.K. 42.1 Greece  Cyprus
Ireland RN N 36.7

Source: Eurostat
W. Foo, 24/04/2013
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Economic drivers of change
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Ecosystem services

benefits people obtain
from ecosystems

http://www.millenniumassessment.org
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The value of the world’s ecosystem
services and natural capital

Robert Costanza*?, Ralph d'Arge!, Rudolf de Groots, Stephen Farber], Monica Grassof, Bruce Hannon¥,
Karin Limburg=*, Shahid Naeem**, Robert V. O'Neill{{, Jose Paruelot!, Robert G. Raskin:s, Paul Sutton||
& Marjan van den Belt1y

* Cenver for Envirommental and Estwarine Studies, Zoology Department, and ¥ Insisure for Erologioal Economics, University of Maryland, Bax 38, Selomons,
Maryimnd 20688, USA

§ Ecomomics Deparnment (emeritus), Universiy of Weoming, Laramis, Wioming 82070, USA

& Cemeer for Emvironment and Climate Seadies, Wageningen Agricultural University, PO Box 9101, 5700 HE Wageninengen, The Netherlands

|| Gradumte Schoal of Public and Intermational Affairs, Universiy of Pieesburgh, Piosburgh, Permsylvamia 15260, USA

W Geography Department and NCSA, University of Winois, Urbana, [Hirois 51801, USA

# Instituire of Foosyseem Seudies, Millbroak, New York, USA

** Deparement of Ecology, Evoludion and Behavior, University of Mimmesoe, S¢ Panl, Minnesora 55108, USA

t Environmenmal Sciences Division, Ok Ridge Niovional Laborarory, Oak Ridge, Tenmessee 37831, L5A

$1 Deparement of Ecology, Faculty of Agronomy, University of Buenos Aires, Av. San Marvin 4453, 1417 Buenos Afres, Argenting

% Jer Propulsion Laborawry, Pasadena, California 91108, USA

W National Center for Geographic Information and Analysis, Department of Geograpky, University of California at Sanea Barbara, Santa Barbara, Califormin 93106,
LisA

Y Ecological Eronomics Research and Applications Inc, PO Bax 1589, Solomans, Maryland 20688, USA

The services of ecological systems and the natural capital stocks that produce them are eritical to the functioning of the
Earth's life-suppoert system. They centribute to human welfare, both directly and indirectly, and therefore represent
part of the total economic value of the planat. We have astimated the current economic value of 17 ecosystem services
for 16 biomes, based on published studies and a few original calculations. For the entire biosphere, the value (most of
which is outside the market) is estimated to be in the range of US$16-54 trillion (10%2) per year, with an average of
US$3 3 trillion per year. Bacause of the nature of the uncertainties, this mustbe considered a minimum estimate. Global

gross national product total is around US$183 trillion per year.

Because ecosystem services are not fully ‘captured” in commercial
markets or adequately quantified in terms comparable with econ-
omic services and manufactured capital, they are often given too
little weight in policy decisions. This neglect may ultimately
compromise the sustainability of humans in the biosphere. The
economies of the Earth would grind to a halt without the services of
ecological life-support systems, so in one sense their total value to
the economy is infinite. However, it can be instructive to estimate
the ‘incremental’ or ‘marginal’ value of ecosystem services (the
estimated rate of change of value compared with changes in
ecosystem services from their current levels). There have been
many studies in the past few decades aimed at estimating the
value of a wide variety of ecosystem services. We have gathered
together this large (but scattered) amount of information and
present it here in a form wseful for ecologists, economists, policy
makers and the general public. From this synthesis, we have
estimated values for ecosystem services per unit area by biome,
and then multiplied by the total area of each biome and summed
over all services and biomes.

Although we acknowledge that there are many conceptual and
empirical problems inherent in producing such an estimate, we
think this exercise is essential in order to: (1) make the range of
potential values of the services of ccosysterns more apparent; (2)
establish at least a first approximation of the relative magnitude of
global ecosystem services; (3) set up a framework for their further
analysis; (4) point out those areas most in need of additional
research; and (3) stimulate additional research and debate. Most
of the problems and uncertainties we encountered indicate that our

" Fresnt agresc Deparment of Spstems Ecology, Univarsiy of Stockhoim, 5106 §1 Stockholm,
Swodon

NATURE|VOL 387] 15 MAY 1997

estimate represents a minimum value, which would probably
increase: (1) with additional effort in studying and valuing a
broader range of ecosystem services; (2) with the incorporation of
maore realistic representations of ecosystemn dynamics and inter-
dependence; and (3) as ecosystem services become more stressed
and “scarce’ in the future.

Ecosystem functions and ecosystem services

Ecosystemn functions refer variously to the habitat, biological or
system propertics or processes of ccosystems. Ecosystem goods
(such as food) and services (such as waste assimilation) represent
the benefits human populations derive, directly or indirectly, from
ecosystem functions. For simplicity, we will refer to ecosystem
goods and services together as ecosystern services. A large number
of functions and services can be identified' . Reference 5 providesa
recent, detailed compendium on describing, measuring and valuing
ecosystem services. For the purposes of this analysis we grouped
ccosystem services inko 17 major categories. These groups are listed
in Table 1. We included only renewable ecosystem services, exclud-
ing non-remewable fuels and minerals and the atmosphere. Note
that ecosystem services and functions do not necessarily show a one-
to-one correspondence. In some cases a single ccosystem service is
the product of two or more ccosystem functions whereas in other
cases 4 single ecosystem function contributes to two or more
ecosystem services, It is also important to emphasize the interde-
pendent nature of many ecosystemn functions. For example, some of
the net primary production in an ecosystem ends up as food, the
consumption of which generates respiratory products necessary for
primary production. Even though these functions and services are
interdependent, in many cases they can be added because they
represent ‘joint products’ of the ecosystem, which support human
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Sociopolitical drivers of change



We are all connected.

From the smallest ant to the tallest tree,
FROM THE BIRDS ROAMING THE SKIES TO THE FISH SWIMMING IN THE SEA,
Each and every creature is part of the biodiversity family.

LET'S PROTECT OUR FAMILY.
Conserve biodiversity now.

FOR MORE INFORMATION ON BIODIVERSITY CONSERVATION, LOG ON TO
www.aseanbiodiversity.org or chm.aseanbiodiversity.org

ASEAN CENTRE &
A@ §EIODI\FERSITY m m .

R
United Nations Decade on Biodiversity
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Cultural and religious
drivers of change
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Charles .L- -

l ontgomery

Focus on Urban Design
“Retrofitting our cities for
happiness”

Soft traffic, shared space
Density and the 'savannah
trap’

Importance of biological
complexity
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MA Framework

GLOBAL

Human Well-being and
Poverty Reduction
= Basic material for a good life

= Health

= Good Social Relations

* Security

* Freedom of choice and action

Ecosystem serv

== ghort-term ——
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Ecosystem
Services

Indirect Drivers of Change
Demographic
Economic (globalization, frade,
market and policy framework)
Sociopolitical (governance and
institutional framework)
Science and Technology
Cultural and Religious

B

o

Direct Drivers of Change
Changes in land use
Species introduction or removal
Technology adaptation and use
External inputs (e.g., frrigation)
Resource consumption
Climate change
Natural physical and biological
drivers (e.g., volcanoes)
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Direct drivers of change

« Changes in land use

« Species introduction or removal

« Technology adaptation and use

« External inputs

« Resource consumption

« Climate change

« Natural and physical biological drivers



Urbanisation in Europe
2000 - 2006 ¥

Change from natural to artificial surface
area per 100 km? (10x10 km cells)

< 0.5 km2

0.5-1km2

B 1-2km2
B 2-5km2
B > 5 km2

Il Urban areas 2000

no data

Source:
EEA Corine land cover 2000 / 2006, Version 14
(UK is included from version 15)

0 125 250 500

km
Christian Fertner
University of Copenhagen

chfe@life.ku.dk
July 2011
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Sjoman et al. (2012)

Species diversity in parks vs streets
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www.melbourneurbanforestvisual.com.au
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Physiology & Behavior

journal homepage: www.elsevier.com/locate/phb

Inducing physiological stress recovery with sounds of nature in a virtual
reality forest — Results from a pilot study

@ CrossMark

Matilda Annerstedt **, Peter Jénsson b Mattias Wiallergard ©, Gerd Johansson , Bjérn Karlson bd
Patrik Grahn ®, Ase Marie Hansen ®, Peter Wihrborg

* Department of Landscape Planning Division of Work Science, Business Economics and Environmenral Psychology, Swedish University of Agricultural Sciences, 230 53 Alnarp, Sweden
® Deparmment of Laborarory Medicine, Division of Occupational and Environmental Medicing, Section of Behavioral Medicine, Box 188 Lund University, 221 85 Lund, Sweden

© Department of Design Science, Division of Ergonomics and Aerosol Technology, Lund University, PO, Box 118, SE-221 00 Lund, Sweden

4 Department of Psychology, Lund University, P.0. Box 118, SE-221 00 Lund, Sweden

© National Research Centre for the Working Environment, 2100 Copenhagen, Denmark

HIGHLIGHTS

= Stress reactions were induced with virtual reality TSST.

= Virtual reality nature facilitated the recovery from stress.

* Mature sounds combined with virtual nature activated the parasympathetic system.
= Experimental studies on human-nature interactions may use virtual techniques.

ARTICLE INFO ABSTRACT

Artide history:

Received 25 July 2012

Received in revised form 28 February 2013
Accepted 8 May 2013

Available online 18 May 2013

Experimental research on stress recovery in natural environments is limited, asis study of the effect of sounds of
nature. After inducing stress by means ofa virtual stress test, we explored physiological recovery in two different
virtual natural environments (with and without exposure to sounds of nature) and in one control condition.
Cardiovascular data and saliva cortisol were collected. Repeated ANOVA measurements indicated parasympa-
thetic activation in the group subjected to sounds of nature in a virtual natural environment, suggesting
Keywords: enhanced stress recovery may ocour in such su_rruund[ngs The group L!mt reLuverttd [I:l virtual nature without
TSST sound and the control group displayed no particular autonomic activation or deactivation. The results dermon-
Cortisol strate a potential mechanistic link between nature, the sounds of nature, and stress recovery, and suggest the
Green environment potential importance of virtual reality as a tool in this research field

Soundscape

Heart rate variability

© 2013 Elsevier Inc. All rights reserved
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Ecosystem services provided by urban trees

Air pollutant reduction

' | | / 03, NO2, 80O, PM,,
0 Ny i ? CO, sequestration
0 \ \

P 4 Energy savings

» & avoided
/ emissions

due to shading

Stormwater runoff reduction

http://theriverwhisperer.blogspot.se/2012/01/ecosystem-services-provided-by-urban.html
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Home of the Al
National Elm Collection righton & Hove

You are entering
an Elm:Disease
Management Area



//upload.wikimedia.org/wikipedia/commons/4/40/Cameraria_ohridella_8419.jpg

Resilience

The capacity to recover
quickly from difficulties;
toughness

http://www.oxforddictionaries.com/definition/english/resilience



JL Tree Diversity Conference
SLU 2014

Our urban forests are under siege
from disease, aging canopy,
budget constraints and more.
Leading experts on creating a
wibrant urban canopy from across
America will launch this first event
of itz land in Coleorado.

Continuwing Education Credits avalable for arbonsts.
Certification with International Society of Arboriculture [[3A)

MORE. TREE. TYPES.

Lindsay Auditorium, Room 281
Sturm Hall, University of Denver
Map and directions to the Lindzay Auditormam and
Parking options on campus will be provided to all repistrants.

Includes Fanera box lunch. Frompt payments made by cred- -

it ar debit card by logging on to FEE.pavpal com and click- Fl'ldﬂ}f,
payment be made to 201 $trccdiverzityeonter March 7, 2014
enceigmail com in the field “Their Email ™ Flease inclnde

the names of all the people you are registering in the com- -

ments box on the PapPal form . The charge will show ap on Time: 9AM-
your credit card statement as 2014 treediversityeonfer-

ence.” Refunds of fees will not be available after 2728,

The University of Denver Chester M Alter Arboretum &
Denver Botanic Gardens

Committes: Fobk Davis, Denver City Forester; Sonia John;
Panayoti Kelaidiz, Denver Botanic Gardens; Martin Quaipley, DU
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Urban Tree Diversity congress
Alnarp, Sweden, June 2014

* Diversity is desirable

« Long-term thinking — build on 'future tree species’

« Awareness raising

« Diversity starting from the nursery

 Linking planning, design, establishment, maintenance

* Native versus Exotic (or: non-debate?)

« Tree diversity, People diversity

 Need to challenge ourselves and step away from
‘business as usual’

« (Good practices exist across the globe
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COUNCIL TREES AMENITY VALUE CANOPY COVER

LOW DIVERSITY AGEING
Just three species - plane, Some of our grandest HIGH
elm and red river gum trees are nearing the end
make up more than 35% of + of their fives = VULNERABILITY
Melbourne’s trees
Fitzroy Gardens now CITY OF MELBOURNE i no action is taken

EXPECTS TO LOSE

27% of trees in 10 years
- 44% of trees in 20 years

Pests & Discase
Myrtie rust could affect
almost 45% of
Melbourne’s trees

URBAN FOREST

OUR VISION STRATEGY TARGETS
The Clty of Melbourne's INCrease canopy cover -
urban forest will be 40 per cent by 2040,

resilient, hoalthy . Increase diversity - no more than 5%

and diverse and will of one tree specles,
contribute to the health 10% one genus, 20% one family.
and wellbeing of our . improve vegetation health -~ 90 per cont
community and to the of tree population healthy by 2040,
creation of a liveable city. A Improve 10il moisture,
Improve biodiversity.

o Inform and consult with the community,

N0 CITY OF MELBOURNE

HAVE YOUR SAY: melbourne vic.gov.au/urbanforest

Slide courtesy of lan Shears,
City of Melbourne



green roof

Watura 2000 Forest
. wildflower verge
A
e
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bicdiversity-rich
bursiness park

murnfunl:tu:-nal farming

What is Green Infrastructure?

Green Infrastructure can be broadly defined as a strateqgically planned network of
high quality natural and semi-natural areas with other environmental features, which
Is designed and managed to deliver 2 wide range of ecosystem services and protect
biodiversity in both rural and urban settings.

More specifically Gl, being a spatial structure providing benefits from nature to people,
aims to enhance nature’s ability to deliver multiple valuable ecosystem goods 24
services, such as clean air or water. N ~



& http://biophiliccities.org

File Edit View Favorites Tools Help

9= & | Green Surge - University 0... & | Web Slice Gallery v &'] Web Slice Gallery

Qo

HOME j THE PROJECT § BIOPHILIC CITIES § RESOURCES j BLOG g LAUNCH HOME § JOIN THE BIOPHI
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Welcome! LAUNCH

We need nature in our lives more than ever today, and as more of us are living in cities it Bio P hili
must be urban nature. Blophlllc Cities are cities that contain abundant nature; they are cities

that care about, seek to prOteCt, restore and grow this nature, and that strive to foster deep OCto.b
connections and daily contact with the natural world. Nature is not something optional, but Unive
absolutely essential to living a happy, healthy and meaningful life. This site is devoted to Charlo
Understanding how cities can become more blophlllc, more full of nature, and to telllng the
stories of the places and people Working to Cfeaﬂve'y build these urban-nature connections.

B |
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Public-private

Comanagement )
partnerships

(e.g.. concessionat
arrangements, log
mining)

(e.g., comanagement/
CBNRM, forests.
fisheries, water)

Priva‘re-sqcial Market
partnerships

Community

(e.g., payments for
ecosystem services, certification,
carbon sequestration, ecotourism)

Slide courtesy of Bas Arts
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URBAN FUHESP&‘THEES
and GFEENSPACE

A POLITICAL ECOLOGY PERSPEﬁTI}IE

EDITED'BY

L. ANDERS SANDBERG;
ADRINA BARDEKJIAN
AND SADIA BUTT

Ir( m Ro mlpd ge
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Biocultural Diversity

“(...) the diversity of life in all of its manifestations: biological,
cultural, and linguistic, which are interrelated (and likely
coevolved) within a complex socio-ecological adaptive
system” (Maffi & Woodley, 2010)

« Human valuations and uses of nature

 Biocultural expressions — focus on concepts, physical
elements

* Public ecology, transdisciplinary inquiry — social learning,
connecting professionals, people and places
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How and why nature enhances human creativity

Trine Plambech, LAK 10054

Supervisor Prof. Cecil C. Konijnendijk

Master Thesis in Landscape Architecture, September 2012

Forest & Landscape, Faculty of Science, University of Copenhagen
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Nature and the creative process

A.Visions / /

B. Thoughts, professio:n

|
!

C. The unconscious \ \

Source: Plambech (2012). Adapted from Mikkelsen (2009)
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Parks Sustainable People OpenStreets

Programs

and Public and healthy friendly
Spaces mobility public realm

http://www.8-80cities.org




Incidence Rate Ratio

Reduced health inequalities in green areas
(Mitcheﬂ & Popham, 2008)

“Effect of exposure to natural environment on health inequalities:

an observational population study”
22 -

a
1

mmm Higheast Income

N [Niddle Incomea

I | owest Incomea

— Linjar {Highest Income)
— Linjar (Middle Income)

— Linjar {Lowaest Income)

1.6 -

1,4 -

1,2 -

No green Little green Some green More green Very green
Exposure to Green




Recreation use

Arne Arnberger”

Peri-urban forest

10 15 Kilomelars

Available online at www.sciencedirect.com
BCIENCE @DIREGT'

Urban Forestry & Urban Greening 4 (2006) 135-144

of urban forests: An inter-area comparison

L ower Austria

URBAN
FORESTRY

URBAN
GREENING

www.elsevier.de ufug
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European Forum
on Urban Forestry
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http://upload.wikimedia.org/wikipedia/commons/4/4a/San_Saba_-_FAO_a_viale_Aventino_051218-02.JPG
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Perspective

« Urban forestry has become
global — but is also at a
crossroads

« Urban forestry with resilience,
biocultural diversity and
ecosystem services in mind

« Urban forestry as contributor
to e.g., urban resilience, green
Infrastructure

* Finding the essence of urban
forestry




