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cell area of 3091 km2. Because range maps provide represen-
tations of species’ extent of occurrence at coarse resolutions
with little or no consideration of changes in occupancy owing
to land-use change [26], they are ideally suited to estimate non-
urban density of bird species within larger areas such as cities.
Non-urban density of plant species was estimated using the co-
kriging plant richness model from Kreft & Jetz [25]. This model
quantified, at a coarse resolution, native patterns of plant species
density where exotic species and other anthropogenic influences
were minimized. This model is therefore well suited for estimat-
ing the non-urban density of plant species of cities. Density of
plant species was gridded using a cylindrical equal-area projec-
tion and a cell area of 12 100 km2. The density of non-urban

bird and plant species was estimated for each city from these
two sources based on the number of species in the equal-area
cell divided by the cell area that contained the city centre.

(b) Patterns of urban diversity
We used several metrics to examine the structure and composition
of urban bird and plant communities for all cities combined and by
biogeographic realm. We examined the representation of urban
biotas within the world’s biota using the Birdlife International’s
Taxonomic Checklist [24] and a global list of vascular plant families
with estimates of species richness compiled from multiple sources
[27–31]. Patterns of species richness and the proportion of exotic
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Figure 1. The 147 cities considered in the analysis and species richness of vascular plants (110) and birds (54). The box plots show the distribution of species
richness for exotic (E) and native (N) species across all cities combined (all) and for cities in six biogeographic realms. The realms are identified by matching colours
in the map and plots. The six realms include the Nearctic (green), Palearctic (brown), Neotropics (yellow), Afrotropics (blue), Indo-Malaya (violet) and Australasia
(orange). No cities in the Neotropics contain plant data.
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the remaining two are located in America and the Mediterranean along the coasts 
of Southern Europe and Northern Africa. The Mediterranean hotspot contains the 
most urban land, spread across three continents with different geographic, cultural, 
social, and economic characteristics. In a hotspot such as the Mediterranean that is 
already diminished and severely fragmented, even relatively modest decreases in 
habitat can cause the pressure on rare species to rise disproportionately (Tilman 
et al.  1994 ). The Mediterranean Basin may become the only hotspot containing 
more than 100,000 km 2  (123,000 ± 37,000 km 2 ) of urban land in 2030 (Fig.  22.4 ). 
Almost half of this expansion is predicted to occur in Western Asia and about a third 
in North Africa.

   The highest rates of increase – over ten times – in urban land cover are forecasted to 
take place in four biodiversity hotpots that were relatively undisturbed by urban land 
change at the turn of this century: Eastern Afromontane, Guinean Forests of West 
Africa, Western Ghats and Sri Lanka, and Madagascar and the Indian Ocean Islands. 

Biodiversity hotspot
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!"0

50

10

100

150

200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

U
rb

an
 la

nd
 (

th
ou

sa
nd

 k
m

2 )

  Fig. 22.4    Urban extent in biodiversity hotspots  circa  2000 and as forecasted in 2030.  1  Atlantic 
   Forest,  2  California Floristic Province,  3  Cape Floristic Region,  4  Caribbean Islands,  5  Caucasus, 
 6  Cerrado,  7  Chilean Winter Rainfall and Valdivian Forests,  8  Coastal Forests of Eastern Africa, 
 9  East Melanesian Islands,  10  Eastern Afromontane,  11  Guinean Forests of West Africa, 
 12  Himalaya,  13  Horn of Africa,  14  Indo-Burma,  15  Irano-Anatolian,  16  Japan,  17  Madagascar 
and the Indian Ocean Islands,  18  Madrean Pine-Oak Woodlands,  19  Maputaland-Pondoland-Albany, 
 20  Mediterranean Basin,  21  Mesoamerica,  22  Mountains of Central Asia,  23  Mountains of 
Southwest China,  24  New Caledonia,  25  New Zealand,  26  Philippines,  27  Polynesia-Micronesia, 
 28  Southwest Australia,  29  Succulent Karoo,  30  Sundaland,  31  Tropical Andes,  32  Tumbes-
Choco- Magdalena,  33  Wallacea,  34  Western Ghats and Sri Lanka (Modifi ed from Güneralp 
and Seto  2013 , Figure S4, p. 6 of supplementary data. Published with kind permission of 
© Environmental Research Letters 2013. All rights reserved)       
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Urban Ecosystem Services for Resilience Planning
and Management in New York City

Timon McPhearson, Zoé A. Hamstead,
Peleg Kremer

Abstract We review the current state of knowledge about

urban ecosystem services in New York City (NYC) and
how these services are regulated, planned for, and man-

aged. Focusing on ecosystem services that have presented

challenges in NYC—including stormwater quality
enhancement and flood control, drinking water quality,

food provisioning and recreation—we find that mismatches

between the scale of production and scale of management
occur where service provision is insufficient. Adequate

production of locally produced services and services which
are more accessible when produced locally is challenging

in the context of dense urban development that is charac-

teristic of NYC. Management approaches are needed to
address scale mismatches in the production and consump-

tion of ecosystem services. By coordinating along multiple

scales of management and promoting best management
practices, urban leaders have an opportunity to ensure that

nature and ecosystem processes are protected in cities to

support the delivery of fundamental urban ecosystem
services.

Keywords Urban ecosystem services ! Urban planning !
Management ! Scale ! New York City

INTRODUCTION

Cities are complicated social–ecological systems with both

tightly and loosely connected components interacting

dynamically over space and time (Pickett et al. 2001)
making resilient, equitable, sustainable cities difficult to

achieve. Urban resilience depends on the urban system’s

ability to simultaneously maintain social and ecological
functions (Alberti et al. 2003). Ecosystem services provide

an important framework for linking ecological

infrastructure to social infrastructure in the city, with the

potential to benefit humans and ecosystems. Designing,
planning, and managing complex urban systems for human

health and well-being require urban ecosystems to be

resilient to systemic change, and to be managed sustainably
to provide critical ecosystem services reliably over time.

Nature in cities plays a crucial role in urbanized systems

as the ecological basis for human–nature interactions and
the production of urban ecosystem services (Bolund and

Hunhammar 1999; TEEB 2011; Gómez-Baggethun et al.
2013). Since the early days of urban planning, planners

have sought various means of incorporating nature into the

city and preserving the surrounding landscape (Jacobs
1961; Howard 1965; McHarg 1992). Many early landscape

architects, notably Fredrick Law Olmsted, sought not only

to improve the appearance of the city, but also to improve
health and provide areas for rest and recreation for the

crowded urban population (Hough 2004). In addition to the

cultural benefits that ecosystem functions provide to urban
residents, other services such as clean water and clean air

are also crucial to health and well-being of urban popula-

tions. Here we review the current knowledge of urban
ecosystem services in New York City (NYC) and their

inclusion in current plans and policies as a foundation for

the development of urban resilience planning, policy, and
management in the city.

THE SOCIAL–ECOLOGICAL SYSTEM OF NYC

The New York Metropolitan region is a classic example of
a complex social–ecological system (Cadenasso et al.

2007). Situated along the northeast coast of the United

States, the New York Metropolitan region, with unparal-
leled ethnic and social diversity, encompasses a dense
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Opportunities for Increasing Resilience and Sustainability
of Urban Social–Ecological Systems: Insights from the URBES
and the Cities and Biodiversity Outlook Projects

Maria Schewenius, Timon McPhearson,
Thomas Elmqvist

Abstract Urban futures that are more resilient and sus-

tainable require an integrated social–ecological system
approach to urban policymaking, planning, management,

and governance. In this article, we introduce the Urban

Biodiversity and Ecosystem Services (URBES) and the
Cities and Biodiversity Outlook (CBO) Projects as new

social–ecological contributions to research and practice on

emerging urban resilience and ecosystem services. We
provide an overview of the projects and present global

urbanization trends and their effects on ecosystems and
biodiversity, as a context for new knowledge generated in

the URBES case-study cities, including Berlin, New York,

Rotterdam, Barcelona, and Stockholm. The cities represent
contrasting urbanization trends and examples of emerging

science–policy linkages for improving urban landscapes for

human health and well-being. In addition, we highlight 10
key messages of the global CBO assessment as a knowledge

platform for urban leaders to incorporate state-of-the-art

science on URBES into decision-making for sustainable and
resilient urban development.

Keywords Urbanization ! Ecosystem services !
Governance ! URBES ! CBO

INTRODUCTION

Urbanization is an important driver of land-use and land-

cover change (Eigenbrod et al. 2011; Elmqvist et al. 2013),

which in turn alters biodiversity and the delivery of critical
ecosystem services of importance for urban resident health

and well-being (Seto et al. 2013). The pressure is

increasing on urban planners and policymakers to direct
urban growth and development toward increased protection

of ecosystems both within and outside cities that produce

many critical resources used in the cities.
The observed global erosion of the ability of ecosystems

to generate services (MA 2005) not only demands

increased understanding of the relationship between urban
biodiversity and human health and well-being, but also

requires that this knowledge be quickly translated into

urban planning, management, policymaking, and gover-
nance (Carpenter et al. 2009; TEEB 2010).

Urbanization patterns are still unclear with respect to
future locations, magnitudes, and rates of urban expansion

(Seto et al. 2012; Fragkias et al. 2013), predictions of how

urbanization affect the functioning of urban and peri-urban
ecosystems, and therefore the generation of ecosystem

services remains limited (Kremen and Ostfeld 2005;

Elmqvist et al. 2010, 2013). How urban development can
best be designed to support the provisioning of ecosystem

services needs much additional research (Butler and Olu-

och-Kosura 2006; Elmqvist et al. 2010; Marcotullio and
Solecki 2013).

Underpinned by the global framework provided in the

CBO, this article focuses on the development trends of five
of the case-study cities of the URBES project: Barcelona,

Berlin, New York, Rotterdam, and Stockholm. Here, we

contextualize the findings from the URBES project and
provide insights on the relationships between urban

development trajectories, urban ecosystems, urban plan-

ning and management, and human well-being. We discuss
key findings in the URBES and CBO projects, and how

they can be used to increase the capacity of urban planning

and management to utilize urban ecosystems for human
health and wellbeing. The primary question guiding this

article is: What are the key findings in the URBES and

CBO projects that can be used to increase the capacity of
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a b s t r a c t

Ecosystem services (ES) are gaining increasing attention as a promising concept to more actively
consider and plan for the varied benefits of the urban environment. Yet, to have an impact on decision-
making, the concept must spread from academia to practice. To understand how ES have been taken up
in planning discourses we conducted a cross-case comparison of planning documents in Berlin, New
York, Salzburg, Seattle and Stockholm. We found: (1) explicit references to the ES concept were primarily
in documents from Stockholm and New York, two cities in countries that entered into ES discourses
early. (2) Implicit references and thus potential linkages between the ES concept and planning discourses
were found frequently among all cities, especially in Seattle. (3) The thematic scope, represented by 21
different ES, is comparably broad among the cases, while cultural services and habitat provision are most
frequently emphasized. (4) High-level policies were shown to promote the adoption of the ES concept in
planning. We find that the ES concept holds potential to strengthen a holistic consideration of urban
nature and its benefits in planning. We also revealed potential for further development of ES approaches
with regard to mitigation of environmental impacts and improving urban resilience.
& 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

Emerging from ecological economics in the 1990s, ecosystem
services (ES) represent an important and still evolving concept that
has the potential to redefine perspectives on human–nature rela-
tions towards a more holistic view that highlights our dependence
on and responsibility for healthy ecosystems (Norgaard, 2010). An
underlying hope of ecology and environmental economics is that
the concept of ES can change the way ecosystems are considered in
policy and planning and promote policy actions that will reduce
environmental degradation and biodiversity loss while enhancing
human well-being (e.g., MA, 2005; Schröter et al., in press).

Only recently have ES been discussed as a concept to aid urban
planning and policy-making (Niemelä et al., 2010; Colding, 2011;

Gómez-Baggethun et al., 2013). Particular barriers for integration
of the ES concept as a heuristic tool for urban planning and policy-
making are to be expected considering the need for (1) a change of
planning paradigms and routines towards more systemic and
holistic thinking, e.g., by linking ecological, social, and economic
considerations (Norgaard, 2010; Scarlett and Boyd, in press); and
(2) a shift towards more interdisciplinary thinking and coordina-
tion given that different fields in administration are usually in
separate departments (Cowling et al., 2008; Primmer and Furman,
2012; Ahern et al., 2014). With the exception of these barriers,
urban planning seems well positioned to adopt ES approaches,
since consideration of multiple conflicting demands on use of land
and natural resources has been a primary goal of the field since its
emergence (Wilkinson et al., 2013).

So far, research on ES has primarily considered the relation to
planning practice and stakeholder needs (Cowling et al., 2008; Gómez-
Baggethun et al., 2013). A very small number of urban ES studies
analyzed in a review by Haase et al. (2014) targeted implementation
such as considering information needs of city authorities, integrating
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A Quantitative Review of Urban Ecosystem Service Assessments:
Concepts, Models, and Implementation

Dagmar Haase, Neele Larondelle, Erik Andersson, Martina Artmann,
Sara Borgström, Jürgen Breuste, Erik Gomez-Baggethun, Åsa Gren,
Zoé Hamstead, Rieke Hansen, Nadja Kabisch, Peleg Kremer, Johannes Langemeyer,
Emily Lorance Rall, Timon McPhearson, Stephan Pauleit, Salman Qureshi,
Nina Schwarz, Annette Voigt, Daniel Wurster, Thomas Elmqvist

Abstract Although a number of comprehensive reviews

have examined global ecosystem services (ES), few have
focused on studies that assess urban ecosystem services

(UES). Given that more than half of the world’s population

lives in cities, understanding the dualism of the provision
of and need for UES is of critical importance. Which UES

are the focus of research, and what types of urban land use

are examined? Are models or decision support systems
used to assess the provision of UES? Are trade-offs con-

sidered? Do studies of UES engage stakeholders? To
address these questions, we analyzed 217 papers derived

from an ISI Web of Knowledge search using a set of

standardized criteria. The results indicate that most UES
studies have been undertaken in Europe, North America,

and China, at city scale. Assessment methods involve bio-

physical models, Geographical Information Systems, and
valuation, but few study findings have been implemented

as land use policy.

Keywords Review ! Urban ecosystem services !
Models ! Demand-provisioning ! Policy implementation

INTRODUCTION

The Global Urban Dimension

Cities are complex adaptive systems embedded within even

more complex adaptive ecosystems (Burkhard et al. 2010).

Cites and their regions are hubs for people, infrastructure
and commerce, requiring extensive resources and putting

intense pressure on the environment (Grimm et al. 2008).

Urban landscapes are the everyday environment of the
majority of the global population ([51 %), including

nearly 80 % of European and US citizens, almost 50 % of

Asians and [90 % of Latin Americans (UN 2012; Haase
2014). The continuous increase in the number and size of

cities and the ensuing transformation of virgin landscapes

on different scales pose significant challenges for reducing
the rate of biodiversity loss and related ecosystem func-

tionality and ensuring human welfare. Plants, animals, and
microorganisms, that is, biodiversity, is the basis of all

ecosystems and the services they provide. Because urban-

isation and soil sealing provoke changes, predominantly a
decline, in species diversity and human well-being in cities

both ‘‘…are inextricably linked’’ (Millennium Ecosystem

Assessment 2005b).
However, urban areas also provide a range of benefits

to sustain and improve human livelihood and the quality

of life through urban ecosystem services, UES (TEEB
2011). UES have been classified in a variety of ways;

most commonly, they are divided into four categories:

provisioning services, regulating services, habitat or
supporting services, and cultural services (Millennium

Ecosystem Assessment 2005a; Cowling et al. 2008;

TEEB 2011). Provisioning services include material
outputs from ecosystems, including food, water, medic-

inal plants, and other resources. Regulating services

maintain functions, such as air and soil quality and flood,
storm water and disease control. Habitat and supporting

services underpin almost all other services by providing

living spaces for organisms. Supporting services also
maintain plant and animal diversity. Finally, cultural

services include the non-material, socio-ecological ben-

efits (including psychological and cognitive benefits)
people obtain from contact with environs, such as

Electronic supplementary material The online version of this
article (doi:10.1007/s13280-014-0504-0) contains supplementary
material, which is available to authorized users.
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www.kva.se/en 123

AMBIO 2014, 43:413–433

DOI 10.1007/s13280-014-0504-0

Mapping ecosystem services in New York City: Applying
a social–ecological approach in urban vacant land

Timon McPhearson a,n, Peleg Kremer a, Zoé A. Hamstead b

a Tishman Environment and Design Center, The New School, 79 Fifth Avenue 16th Floor, New York, NY 10003, USA
b Environmental Policy and Sustainability Management, Milano School of International Affairs, Management and Urban Policy, The New School, 72 Fifth
Avenue 5th Floor, New York, NY 10011, USA

a r t i c l e i n f o

Article history:
Received 26 December 2012
Received in revised form
30 May 2013
Accepted 24 June 2013
Available online 7 September 2013

Keywords:
Ecosystem services
Stacking
Social–ecological
Urban
New York City
Vacant land

a b s t r a c t

As urbanization expands city planners and policymakers need to consider how ecological resources can
be strategically developed and managed sustainably to meet the needs of urban populations. The
ecosystem services (ES) approach provides a useful framework for assessing the status quo, setting goals,
identifying benchmarks and prioritizing approaches to improving ecological functioning for urban
sustainability and resilience. However, new tools are required for comprehensively evaluating urban ES
for ecosystem management and to understand how local and regional trends and plans may affect ES
provisioning. We develop an ES assessment methodology that can be used to assess multiple ES of urban
green space and integrate them with social conditions in urban neighborhoods. Our approach considers
social–ecological conditions and their spatial patterns across the urban landscape. Our analysis focuses
on vacant land in New York City. Results suggest that a combined social–ecological approach to ES
assessment yields new tools for monitoring and stacking ES. We find that clusters of vacant lots in areas
with overlapping low ecological value (e.g. low concentration of green space) and high social need for ES
(e.g. high population density) are primarily concentrated in three areas of the city – East Harlem, South
Bronx and Central Brooklyn.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

The world is increasingly urban, interconnected and changing
(Seto et al., 2011). Over the last few decades there has been
increasing recognition that human population expansion and
development, especially in cities, is reshaping the ecology of the
entire planet (Alberti et al., 2003; Folke et al., 2003; Rockström
et al., 2009a, 2009b). Urban regions create significant dispropor-
tionate direct and indirect environmental impacts at the local,
regional and global scale that affect local and global sustainability
(Grimm et al., 2008, 2000; Seto et al., 2012). Given global
urbanization trends compounded by the effects of climate change
and other global environmental pressures (IPCC, 2011; Rockström
et al., 2009a, 2009b), a critical dynamic that must be understood
for increasing urban sustainability and resilience is the social–
ecological relationships between humans and the urban ecosys-
tems in which the majority of people live (Folke, 2006; Pickett and
Grove, 2009).

Local and regional urban ecosystems provide important func-
tions that benefit urban residents including habitat for biodiversity,

primary productivity, stormwater retention, air pollution removal
and heat mitigation (Bolund and Hunhammar, 1999). The ecosys-
tem services (ES) approach provides a useful framework for
assessing the status quo, setting goals, and identifying benchmarks
that facilitate long-term monitoring and prioritizing approaches to
enhance ecological functions in ways that serve urban commu-
nities (Daily et al., 2009; Niemelä et al., 2010; Sukhdev et al., 2010).
In particular, spatially-explicit tools are needed for decision-
makers to consider how social–ecological characteristics constrain
site suitability for restoring or improving the production of crucial
ES (Chan et al., 2006; De Groot et al., 2010a, 2010b; Seto et al.,
2012). Here, we develop an ES assessment methodology, which
considers social–ecological conditions and relationships between
multiple ES, as well as spatial patterns of these conditions and
relationships across the urban landscape. We present a social–
ecological analysis that focuses on New York City (NYC) vacant
lots, understudied areas of the city, which by virtue of being
underdeveloped, hold potential as spaces for transformation to
improve ES and meet social need for ES (Kremer et al., in press).
Goals of this study were to: (1) develop a conceptual framework
for mapping the spatial patterns of multiple ES of vacant land and
social need for ES in NYC; (2) offer an empirical example of how
this framework can be applied in the urban context using simple
indicators and available data; (3) exemplify a spatially explicit ES
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a b s t r a c t

Cities and urban areas are critical components of global sustainability as loci of sustainability progress
and drivers of global transformation, especially in terms of energy efficiency, climate change adaptation,
and social innovation. However, urban ecosystems have not been incorporated adequately into urban
governance and planning for resilience despite mounting evidence that urban resident health and
wellbeing is closely tied to the quality, quantity, and diversity of urban ecosystem services. We suggest
that urban ecosystem services provide key links for bridging planning, management and governance
practices seeking transitions to more sustainable cities, and serve an important role in building resilience
in urban systems. Emerging city goals for resilience should explicitly incorporate the value of urban ES in
city planning and governance. We argue that cities need to prioritize safeguarding of a resilient supply of
ecosystem services to ensure livable, sustainable cities, especially given the dynamic nature of urban
systems continually responding to global environmental change. Building urban resilience of and through
ecosystem services, both in research and in practice, will require dealing with the dynamic nature of
urban social–ecological systems and incorporating multiple ways of knowing into governance
approaches to resilience including from scientists, practitioners, designers and planners.

& 2014 Elsevier B.V. All rights reserved.

1. Introduction

Cities and urban areas are critical to global sustainability since
they are the locus of much of the sustainability progress and are
drivers of change, especially in terms of energy efficiency (Slavin,
2011), climate change adaptation (Rosenzweig and Solecki, 2010),
and social innovation (Bettencourt et al., 2007). Many cities have
sustainability plans, but have not specifically addressed urban
resilience, or if they have, often conflate or use sustainability and
resilience interchangeably (Redman, 2014). Lack of resilience to
social, ecological, and economic disturbances can shift urban
system trajectories away from sustainability. Recently however,
improving specific resilience (Carpenter et al., 2001), especially in
sensitive areas of urban systems experiencing climate change,
urbanization, and development pressures, is of increasing concern
with cities beginning to develop specific plans and resilience
targets (Solecki et al., 2011; PlaNYC, 2013), especially for reducing
disaster risks and vulnerabilities to climate change (Pickett et al.,
2004; Elmqvist et al., 2014). For example, the Mayor’s office of
New York City responded to the widespread damage from Hurri-
cane Sandy (2012) by creating a high-level “Special Initiative for

Rebuilding and Resiliency” (New York City Special Initiative for
Rebuilding and Resiliency (NYCSIRR): New York City Office of the
Mayor, 2013). Many other motivated mayors, urban planners, and
designers are increasingly considering how new development
plans and projects can contribute to and foster resilience to
climate change and it’s myriad effects (Rosenzweig et al., 2010).
In coastal cities for example, mitigating and planning for disasters
and effects of sea level rise including coastal flooding and storm
surge is a growing mandate (Rosenzweig et al., 2011)

Resilient supply of non-disaster related ecosystem services (ES)
provided within urban areas has received little attention. Though
some cities are beginning to consider how ecosystems in cities can
help mitigate climate change effects or create spaces that increase
existing adaptive capacity for post-effect recovery, in most global
cities services provided by urban ecosystems remain poorly con-
nected to urban planning, design, and management for resilience
(Scarlett and Boyd, 2013). We argue that cities will need to plan
and manage urban ecosystems for enduring supply of services in
dynamic urban systems affected by global environmental change.
Therefore, we propose that ES and resilience are related in two
ways: First, resilience can be fostered by incorporating the concept
of ES in urban planning, design and management of urban social–
ecological systems. Second, cities need to safeguard resilient
supply of ES in the long-term to ensure urban human well-being
(Fig. 1). For these reasons we suggest that urban ES provide a key
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URBES: KEY INSIGHTS
• Land cover and land use are useful, yet using them as proxies for UES 

can be problematic. 
• Relationships between biodiversity and ecosystem services require 

additional empirical research. 
• Understanding boundary and scale mismatches is essential for 

applying the UES framework in planning and governance.   
• Ecosystem services are often mediated by non-ecological, social 

and technological elements.
• Cultural ecosystem services helps to embrace and emphasize the 

diverse values and meanings people find in nature
• An effective science-policy interface is essential for the implementation 

of UES based plans and policies.  
• Cross-city comparisons are fundamental to advance understanding of a) 

drivers of ecosystem structure and function and b) to differentiate 
between dynamics of UES that are locally unique in cities versus those 
that generalizable to multiple urban contexts
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FUTURE EARTH URBAN PLATFORM

• FEUP Scoping meetings in Taipei (Nov 2014), Boulder (March 
2015), Paris (July 2015) 

• FEUP Science Scoping Document in development 

• Research questions include:  What are risks and tipping points for 
urban biodiversity, ecosystem functioning, and services?

• www.futureearth.org/liveable-urban-futures
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