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Context: Cities are Greening! . . . “frantic greening process”

(Carifianos & Casares-Porcel 2011)

Singapore: “pervasive
greenery...wherever the eye
[can] see” (ULl 2013)

Gl for Stormwater Management
(City of Philadelphia)

FETEYSLY

Green Area Factors (Keeley 2011) Major Tree Plant|ng (Young 2011)
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Context: Ecosystem services is the dominant rationale

(Wolf 2008; Young 2010; Pincetl 2012; Silvera Seamans 2013)

Beauty &
Civic Improvement Ecosystem Services

CHANGING

RATIONALE
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New Haven, c. 1870, detail from Chicago street tree. (Photo by Tomasz Jelenski [2011],

Appleton’s Journal (in Campanella in Hubacek and Kronenberg, 2013).

2003, 132).

“Tabernacles in the air...” “This tree gives back $1,436
Henry Ward Beecher quoted in the City worth of environmental benefits
of Cambridge Report of the General th t 15 »”
Superintendent of Parks (1894, 76). over € nex years'
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Context: Ecosystem services is the dominant rationale

“Tabernacles in the air...”

Beauty &
Civic Improvement

CHANGING

RATIONALE

NASCENT DISCOURSE

e 1995-2012: About 8% of all
ecosystem service articles

addressed urban settings
(Hubacek and Kronenberg 2013)

e “an open frontier in ecosystem

service research” (Gomez-Baggethun and
Barton 2013, 235)



GAP: Theory & Practice

1) Definition
2) Geographic Scale
3) Terminology

4) Disciplinary Scope



1) Definition of Urban Ecosystem Services (UES)

e Some assess the functions and services provided by vegetation and
ecosystems /N cities and urban areas (solund &Hunhammar 1999; Pataki et al. 2011; Nowak et al. 2013).

—> Cities as providers of ecosystem services as well as disservices

e Others assess the functions and services provided by vegetation and
ecosystems TO cities and urban areas . . . and sometimes those generated in

cities and urban areas (Hirsch 2008; Breuste, Haase, and EImqvist 2013; Gémez-Baggethun et al. 2013; Jansson 2013).

- “the process of urbanization, rather than an assessment of cities

per se” (Elmqvist et al. 2013, x).

—> Cities as consumers and degraders of non-urban ecosystem services

- Blurs distinction b/w UES and non-urban ecosystem services
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1) Definition of Urban Ecosystem Services (UES)

e Some assess the functions and services provided by vegetation and
ecosystems /N cities and urban areas

—> Cities as providers of ecosystem services as well as disservices

. Discrepancy muddles scholarly discourse and
ecC

= weakens capacity to inform urban greening practice

= “the process of urbanization, rather than an assessment of cities
per se”

—> Cities as consumers and degraders of non-urban ecosystem services

- Blurs distinction b/w UES and non-urban ecosystem services



2) Geographic Scale

e Urban greening usually occurs at nested scales within the jurisdictional limit
of cities . ..
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Green Roofs & Walls Gen Ifrastructure / SWM I

Large Scale Tree Planting

e MillionTreesNYC: “plant and care for one million
new trees across the City's five boroughs”

e Tree Pittsburgh: “all of the trees within the city
boundaries.”

Lp . et .
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2) Geographic Scale

e YET ... the dominant conceptual framework informing UES discourse is
global / sub-global.

CONSTITUENTS OF WELL-BEING
ECOSYSTEM SERVICES
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2) Geographic Scale

e The relationship, direction, and strength of services provided by highly
altered ecosystems in urban areas — less than 3% of the Earth’s terrestrial

surface — is likely to be dramatically different from global / sub-global
ecosystem services.
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2) Geographic Scale

e As one moves from wildland and rural areas to urban landscapes, cultural
ecosystem services become more important

CONSTITUENTS OF WELL-BEING
ECOSYSTEM SERVICES

Provisioning

Freadom
of choice
and action

Supporting He.gulnlliiru:]. .
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socioeconomic factors services and human well-being
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3) Terminology

e Lack of clarity between ecosystem functions & ecosystem services

— General Agreement on FUNCTIONS: “intermediate effects of forests on
pollutants and other environmental processes . . . resulting benefits for
human well-being.”

— Less Agreement on SERVICES:
- “the benefits people derive from ecosystems”

- “Final Ecosystem Service Units”

- “Ecosystem Service Values”
- “Costs, Benefits, and Services”

- “Disservices”



4) Disciplinary Scope
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4) Disciplinary Scope

Products obtained
from ecosystams
(e.g. food and watar)

Sarvicas neaded for the production
of all other e systam sarvicas
(e.g. nutriant arcling)

Ben afits obtained
from regulation of
acosystems (e.g.
climate regulation
and water

purification )

MNor-material banafits obtained
from ecosystams
(e.g. cultural hertaga)

Human health . ..
“the central aspect
of ecosystem
services.

”



Hubacek and Kronenberg (2013)

modaling studies

BOVENManCe:

e 463 articles
addressing
ecosystems
services in urban
settings

* Human health
absent



4) Disciplinary Scope

Hubacek and Kronenberg (2013)
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e 463 articles
addressing
ecosystems
services in urban
settings

* Public health
journals absent



Disciplinary Sco

Example: Air Quality

Contants lists available a 1ol

Environmental Pollution

journal hamepage: www.elsevier.com/locatelenvpol

Letter to the Editor

Comments on “Modeled PM2.5 removal by trees in ten US. cities and
associated health effects” by Nowak et al. (2013)

Dear Bill,

As active researchers in urban ecolegy and saentific communi
o, wie read with g ored by Dave Nowak
and calleague al By trees in ten |

fects pullished easlier this year in th

i, This repart is the latest of many using cutput of
the iTree model and its predecessors o monetize the value of
trees. The alstract that ais quality improvement atm
o trees in 10 cities ranges from O05% to 0.24%. In the conclusions,
however, e authors state that * the broad-scale elfects of pollition
removal by trees on PMES concentrations and human health reveal
that trees can procuce substantial health improverments and values
mcities " The contradiction between the moded results and the conc
sion raiges concerns over the critical role of the scientists in providing
clear information and commumicating this ta de

Tor pul thig in context, the I-year mean concentration {2009
2011} for PM2.5 in Mew Yark City was ca. 10 pg per cubic meter,
r.]mhp:emm..ulv watild include the effect of the existing tree can-
apy (ht h ] nl accessed 821)
13}, Uzing this 48 & baseline and ASEUFING tise HAARIWIM iMprove-
menrol 0 24% reported by Nowak et gt et of trees

Challenging the apparent consensus that frees are effective at
redusing air pallution is like eriticizing |chnnie Appleseed | This
awowardness must not distract attention from the reality that trees
are nal making a sisbatantial difference a3 claimed by the authars,
Prigritizing tree planting with the rationale that they alleviate air
polluticn can mean that ather alter:
tion, At the very least, the cost effectiveness of urban b
compared with more direct interventions like reducing pollution
Laading, We affirm the conelusian by Masim and van der Sluijs

017 and many athers that clear communication of scientific find-
ings i erucial to inform elfectave policy.

Contents lists available at & Dirmct

Environmental Pollution

journal hamepage: www.elseviar.cam/locate/envpal

cply to letter to the Editor

Author’s response to letter by Whitlow et al. Wen

This letter is in respanse ta the letter wiitten by Whitlaw et al.
expressing a passible contradiction in our article: Modeled P
remeval by i ren LS. ciries and easeciated healrh effe 'I:m'l-
ronmental Pollution 178 (2013) 395402} While we respect
Whitlaw et al's work and opinions, we leel their concerns are un-
Founded, Their concern is with a sentence in the conclusion that
states: “The broad-seale effects of pollution removal by trees on
PMz s concentrations and human health reveal that trees can pro-
duce substantial health improvements and values in cities” They
state: “The conmradiction between the model results and the
conclusion raises concerns over the critical rale of the soientists
in praviding clear infermation and communicating this to decision

L

STALEMATE
‘substantial health improvement” ... ?

weould decrease the concentration te .76 * Given that mortal-
ity melrics dominate the monetized of the urban farest an
health (Table &), we will facus on the v of decreased mortality.

F nalyzed the relationship berween PM2.5 concen-

tration and life expectancy for 51 US cities and found that life expec-
rancy increased by 0.64 years for every 10pg m 7 decrease in PM25.
Doing tf thmetic, doubling the nurmber of trees in NYC would in-
crease the average lilespan of aresident by only 5.34 days, even using
the maximum calculated air quality improvement of 0 24% reported
by Mok and co-authors. Given the error associated with the model
and variance accompanying any of the average valuesused in itssub-
caleulations, it i very likely that predicted mostality might actually
be negative when the typical reduction in mortality is 1 person per
year. Multiplying the small extension in lifespan by Che value of  sta-
nistical life andl the population af  Lange city yields an impressively
large manetary value, distracting attention from the margimal
ampact that urban tree canopy may have on air guality.

There is no question that trees are necessary for & functional
wie knaw il lindeed, we Believe that ir e vilal
of urban ecosystems. But because urban development

has replaced vegetation with buildings and pavement, the system
has been pushed far beyand its binlogical capacity to compensate
for human disturbances like air pollution.

Diane A Pataki

. of Brofogy, Universiny of Uraf, USA

Marina Alberti

[ept. of Lichan Design and Fanning, University of Washington,
Seartle, LISA

Stephanie Fincet]

Heikki Setala
Dept. of Envirsamental Sciences, University of Helsinki, i
Mary Cadenassa
aphy Graduate Group, University of Californin, Davis, US4
Alexander Felson
hoal of Forestry and Envira i dies end Yoie School of
tecture, Yole University. USA
Katherine MoComas

Dept. of Communication, Cornell Universi

* Coresponding suthar,
arl address: thwiie edu [TH Whitlow)

fwailable online 26 Apnl 2014

35 TIEh & 76 mCidences per year with a value of 560 million per
year [New Yark City) To us, this is a substan 1al walue and impact
far oive caty and one pallutant (PMy

Using Whitlow et al.'s calc ulannn of an increased life span of
5.34 days for doubling tree canapy itn New York City, this calculates
out to an increase of about 122,000 years of additional life span for

woriginal article: hrip

Fublished by Ele

New Wark City's papulation of 8 34 million people. Again, to us, this
is a substantial impact
Ousr paper pever suggested anything aboul “pricritizing tree
planting” and clearly discusses various positive and negative as-
pects about trees in relation to air quality. As discussed in the pa-
per: “Managers need to understand the magnitude of tree effects
o ait pallution to better manage urban vegelation to improve air
quality ™ The intent of this paper was to reveal the magnitude of
the impact of wrban rees on Pa s and associated health impacts
rkan managers can make better infarmed decisions in relation
e ol of rees and lorests within cilies. We believe we have
communicated aur scientific findings clearty. Although substantial
is a relative berm, we believe Uhal the data shaw that “trees can pro-
duce substantial health improvements and values in cities”
Sincerely,

Dravid |. Nowak
USDA Forest Service, US4

Samashi Hirabayashi, Allison Badine
Duvey Institute, LSA

Robert Hoehn
USDA Forest Service, USA

Lon--sunudmr‘,
E-svail address: us (D). Nowak).

Awailable online 18 April 2014




4) Disciplinary Scope
Example = Air Quality

Epidemiology and Public Health?
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4) Disciplinary Scope
Example = Air Quality

Epidemiology and Public Health? >  Urban flora as HEALTH PROBLEM

e Pollen allergy: “one of the most widespread diseases in urban
populations”

e Prevalence of allergic respiratory diseases in industrialized nations is
being called “the epidemic of the 21st century . .. mainly due to vehicle
traffic, and plant-derived respiratory disorders”

e Significant association between tree pollen concentration and asthma-
related emergency department visits and hospitalization



Rooting UES in urban greening practice . ..

1) Definition

“The services and disservices provided by vegetation and
ecosystems /N cities and urban areas.”
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Rooting UES in urban greening practice.. . .

1) Definition

“The services and disservices provided by vegetation and
ecosystems /N cities and urban areas.”

)

e “internal urban ecosystems’

ECOLOGICAL

ECONOMICS

e “the aim of [the] paper is
to analyze the ecosystem
services generated by
ANALYSIS ecosystems within the urban

area”

Ecosystem services in urban areas

e “presence of natural
ecosystems within the city
limits.”

Per Bolund *, Sven Hunhammar “"*




Rooting UES in urban greening practice . ..

2) Geographic Scale

e Updated conceptual framework that speaks to the socio-
political and biophysical reality of urban greening practice.




Rooting UES in urban greening practice . ..

3) Terminology
e Distinguish between intermediate functions & actual services
e Services should directly address human health outcomes

-“the satisfaction of human needs and wants specified in
the medical/psychological/social domain” (anieietal. 2012, s813).
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Rooting UES in urban greening practice . ..

4) Disciplinary Scope
e Greater interdisciplinary engagement
- Public Health
- Urban Planning & Landscape Architecture

- Cultural Services (Social Science, Psychology, Humanities, etc.)



Rooting UES in urban greening practice . ..

“Century of the city”

(Rockefeller Foundation 2008)

Urban greening for livability & sustainability
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