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Response to Kabisch and Colleagues

JESSE T. RIEB, REBECCA CHAPLIN-KRAMER, GRETCHEN C. DAILY, PAUL R. ARMSWORTH, KATRIN BOHNING-GAESE,

ALETTA BONN, GRAEME S. CUMMING, FELIX EIGENBROD, VOLKER GRIMM, BETHANNA M. JACKSON, ALEXANDRA MARQUES,
SUBHRENDU K. PATTANAYAK, HENRIQUE M. PEREIRA, GARRY D. PETERSON, TAYLOR H. RICKETTS, BRIAN E. ROBINSON,
MATTHIAS SCHROTER, LISA A. SCHULTE, RALF SEPPELT, MONICA G. TURNER, AND ELENA M. BENNETT

Kabisch and colleagues (2017)
have reviewed our call for
advances in ecosystem service (ES)
decision-support tools from an urban
perspective and explored how the
three research frontiers we identified
should be considered in cities. We
appreciate how they build on our orig-
inal ideas and welcome this as a good
example of how the general principles
we developed in the original article
can be applied and adapted to spe-
cific contexts. In fact, we believe that
similar points about the importance
of adapting our general principles
for specific social-ecological systems
could be made for many other sys-
tems, such as marine ecosystems or
managed forestry systems. The spe-
cific characteristics of these different
systems also provide opportunities to
expand on current ES knowledge and
improve ES management tools. For
example, as Kabisch and colleagues
(2017) point out, cities are unique
because of their relatively small area
and high population density, which
may make them more ideal than other
systems for understanding certain
aspects of the links between humans
and nature and for implementing this
understanding in management tools.
We take the opportunity to respond
to the ideas presented by Kabisch and
colleagues and thus continue the con-
versation around urban ES.

Kabisch and colleagues suggest that
remote sensing is less useful in urban
areas. However, remote sensing has
been used very effectively in cities to
model heat regulation (Schwarz et al.
2011), carbon storage (Tigges et al.
2017), and flood regulation (Wirion
et al. 2017), among other ecosystem
services. The small scale and con-
tained nature of cities may allow for

https://academic.oup.com/bioscience

additional methods to be used in con-
junction with remote sensing, such
as participatory mapping (Plieninger
et al. 2013), or direct measurements,
such as tree inventories (Nielsen et al.
2014). Using multiple methods may
provide more complete information
than remote sensing alone (Cord et al
2017), leading to a more comprehen-
sive understanding. Building tools that
can use multiple knowledge sources
and produce diverse types of informa-
tion would allow urban areas to lever-
age these alternative data sources to
improve ES management.

Kabisch and colleagues (2017) also
call for simplification of ES models
and tools to make them accessible to
a broad range of stakeholders, many
of whom are underrepresented in cur-
rent environmental decision-making
processes. Although we support
efforts to make ES decision-support
tools more democratic, we argue that
a renewed focus on land-cover-based
tools, which have a number of disad-
vantages, as we laid out in our original
article, is counterproductive. Instead,
we suggest shifting the focus of simple
ES decision-support tools away from
land use and land cover and toward
the ecosystems and environmental
processes that actually produce ES, as
well as the interactions between people
and nature that support the coproduc-
tion of ES in highly human-influenced
landscapes such as cities. (Luck et al.
2009, Ziter 2016). We also suggest
that models be developed to provide
metrics that support different types of
decision-making, including problem
scoping and definition, assessment of
alternatives, implementation planning,
and evaluation of previous manage-
ment actions. Such an approach could
still be tangible to diverse stakeholders,

including those without scientific
backgrounds, while providing a more
accurate assessment of ES and sup-
porting a broader range of decision
contexts. Where urban areas are a
focus, the small spatial scale of cities
and other human settlements would
facilitate the collection of the detailed
ecological data necessary to build and
apply these types of tools.

As Kabisch and colleagues (2017)
point out, and as we highlight as one
of our core frontier areas, it is cru-
cial to integrate beneficiaries into ES
tools and to acknowledge how differ-
ent populations access (or lack access
to) ES. Kabisch and colleagues’ sug-
gestion of a “multimethod approach”
is one promising way to address these
issues. We also highlight the impor-
tance of working closely with stake-
holders, not only when using tools
to design management strategies but
also through codesign of the tools
themselves and through citizen-sci-
ence approaches (Schréter et al. 2017).
This allows the integration of diverse
perspectives through the ES modeling
process (Jacobs et al. 2016). Although
we believe that this is important in all
types of ES assessments, cities, with
their defined boundaries and existing
structures for social organization, offer
excellent opportunities to pilot and
test some of these strategies.

Although we expect social processes
and telecouplings to play important
roles in many systems, they exert an
outsized influence on the provision of
urban ES (Yang et al. 2016). Because
of this, the development of tools that
account for these processes is crucial
to understanding the provision of ES
in urban areas. The high dependence
within cities on technology and reli-
ance on flows of services from other
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locations offer advantages for under-
standing the integrated role of social
and ecological processes in ES provision
and use. For example, it might be easier
to determine the limits of technology
and telecouplings’ abilities to substitute
for local natural capital in ES provision
in cities than in other locations.

Kabisch and colleagues’ (2017)
Viewpoint serves as a useful compan-
ion to our original article. However,
we urge caution around their call for
redrawing the focus of our ES mod-
eling frontiers toward cities. Cities
contain a large and increasing pro-
portion of the Earth’s population, and
urban ecosystems may play a dispro-
portionate role in providing certain
ES, such as temperature regulation,
air purification, or aesthetic benefits,
because of their proximity to people.
However, urban areas still only contain
a very small proportion of the Earth’s
land area. Other nonurban types of
land use cover the vast majority of the
Earth’s surface and provide important
ES to people living in both urban and
rural areas, including climate regula-
tion; water purification; and the provi-
sion of food, water, and raw materials.
Therefore, we encourage even urban-
focused ES studies to recognize the
diverse types of social-ecological sys-
tems, both within and outside of cit-
ies, that support human well-being
through ES provision.

All social-ecological systems that
produce ES are complex in unique
ways, which complicates the task of
building generalized tools that can
be used across different contexts.
However, each system also provides
opportunities to expand our under-
standing of the different aspects of ES
that are necessary for building such
generalized tools. We welcome work
such as that by Kabisch and colleagues
(2017) that explores our frontiers from
the perspective of a particular system,
and we hope that such work will push
us closer to achieving the advances we
called for in our original article.

Acknowledgments

This article is a joint effort of the sES-
MOD—Next-Generation Models for

168 BioScience « March 2018 / Vol. 68 No. 3

Ecosystem Services and Biodiversity
working group and an outcome of
a workshop kindly supported by the
Synthesis Centre (sDiv) of the German
Centre for Integrative Biodiversity
Research (iDiv) Halle-Jena-Leipzig
(no. DFG FZT 118).

References cited

Cord AF, Brauman KA, Chaplin-Kramer R,
Huth A, Ziv G, Seppelt R. 2017. Priorities to
advance monitoring of ecosystem services
using Earth observation. Trends in Ecology
and Evolution 32: 416-428.

Jacobs K, Lebel L, Buizer ], Addams L, Matson
P, McCullough E, Garden P, Saliba G, Finan
T. 2016. Linking knowledge with action in
the pursuit of sustainable water-resources
management. Proceedings of the National
Academy of Sciences 113: 4591-4596.

Kabisch N, Haase D, Elmqvist T, McPhearson T.
2017. Cities matter: Workspaces in ecosys-
tem-service assessments with decision-sup-
port tools in the context of urban systems.
BioScience. doi:10.1093/biosci/bix153

Luck GW, et al. 2009. Quantifying the contribu-
tion of organisms to the provision of ecosys-
tem services. BioScience 59: 223-235.

Nielsen AB, Ostberg ], Delshammar T. 2014.
Review of urban tree inventory methods
used to collect data at single-tree level.
Arboriculture and Urban Forestry 40: 96-111.

Plieninger T, Dijks S, Oteros-Rozas E, Bieling C.
2013. Assessing, mapping, and quantifying
cultural ecosystem services at community
level. Land Use Policy 33: 118-129.

Schroter M, Kraemer R, Mantel M, Kabisch N,
Hecker S, Richter A, Neumeier V, Bonn A.
2017. Citizen science for assessing ecosystem
services: Status, challenges and opportuni-
ties. Ecosystem Services 28: 80-94.

Schwarz N, Lautenbach S, Seppelt R. 2011.
Exploring indicators for quantifying surface
urban heat islands of European cities with
MODIS land surface temperatures. Remote
Sensing of Environment 115: 3175-3186.

Tigges J, Churkina G, Lakes T. 2017. Modeling
above-ground carbon storage: A remote
sensing approach to derive individual tree
species information in urban settings. Urban
Ecosystems 20: 97-111.

Wirion C, Bauwens W, Verbeiren B. 2017.
Location- and time-specific hydrological
simulations with multi-resolution remote
sensing data in urban areas. Remote Sensing
9 (art. 645).

Yang W, et al. 2016. Urban water sustainability:
Framework and application. Ecology and
Society 21 (art. 4).

Ziter C. 2016. The biodiversity—ecosystem ser-
vice relationship in urban areas: A quantita-
tive review. Oikos 125: 761-768.

Jesse T. Rieb (jesse.rieb@mail.mcgill.ca) and
Elena M. Bennett are affiliated with the

Department of Natural Resource Sciences, and
EMB is affiliated with the McGill School of
Environment, at McGill University, in Ste-Anne-
de-Bellevue, Quebec, Canada. Rebecca Chaplin-
Kramer and Gretchen C. Daily are affiliated

with the Natural Capital Project at Stanford
University, in Stanford, California; GCD is also
affiliated with the Department of Biology and the
Woods Institute for the Environment at Stanford
University. Paul R. Armsworth is affiliated with
the Department of Ecology and Evolutionary
Biology at the University of Tennessee, Knoxville.
Katrin Bohning-Gaese is affiliated with the
Senckenberg Biodiversity and Climate Research
Centre, in Frankfurt (Main), Germany, and

the Institute for Ecology, Evolution, and

Diversity at Goethe University Frankfurt. Aletta
Bonn, Volker Grimm, Alexandra Marques,
Henrique M. Pereira, and Matthias Schriter

are affililated with the German Centre for
Integrative Biodiversity Research (iDiv) Halle-
Jena-Leipzig, in Germany. AB and MS are also
affiliated with the Department of Ecosystem
Services, VG is affiliated with the Department

of Ecological Modelling, and Ralf Seppelt is
affiliated with the Department of Computational
Landscape Ecology at UFZ-Helmholtz Centre for
Environmental Research, in Leipzig. AB is also
affiliated with the Institute of Ecology at Friedrich
Schiller University Jena, in Germany. Graeme S.
Cumming is affiliated with the ARC Centre of
Excellence in Coral Reef Studies at James Cook
University, in Townsville, Queensland, Australia.
Felix Eigenbrod is affiliated with Geography

and Environment and the Centre for Biological
Sciences at the University of Southampton, in
Southampton, United Kingdom. Bethanna M.
Jackson is affiliated with the School of Geography
at Victoria University of Wellington, in New
Zealand. Alexandra Marques and Henrique

M. Pereira are affiliated with the Institute of
Biology, and RS is affiliated with the Institute

of Geoscience and Geography, at Martin Luther
University Halle-Wittenberg, in Halle (Saale),
Germany. AM is also affiliated with the Institute
of Environmental Sciences (CML) at Leiden
University, in The Netherlands. Subhrendu K.
Pattanayak is affiliated with the Sanford School
of Public Policy, the Duke Global Health Institute,
and the Nicholas School of the Environment at
Duke University, in Durham, North Carolina.
Garry D. Peterson is affiliated with the Stockholm
Resilience Centre at Stockholm University, in
Sweden. Taylor H. Ricketts is affiliated with

the Gund Institute for Ecological Economics

and the Rubenstein School of Environment and
Natural Resources at the University of Vermont,
in Burlington. Brian E. Robinson is affiliated
with the Department of Geography at McGill
University, in Montreal, Quebec, Canada. Lisa
A. Schulte is affililated with the Department

of Natural Resource Ecology and Management

at lowa State University, in Ames. Monica G.
Turner is affiliated with the Department of
Zoology at the University of Wisconsin-Madison.

doi:10.1093/biosci/bix154

https://academic.oup.com/bioscience

120z Atenuer 2z uo1senb Aq SSGH081/291/€/89/21011B/80USI0S0Iq/WO0d dNO"olWapeoe//:sdny WoJ) papeojumoq



	Response to Kabisch and Colleagues
	Recommended Citation
	Authors

	tmp.1611849242.pdf.q1o9S

