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Vineyard landscapes provide a range of ecosystem services

Vineyard
landscapes provide regulating services related to soil,
Figure 4 The working landscapes of the NWM are a mosaic of agriculture, primary forests and shrublands, riparian areas and wetlands, and modified
buffer lands. Vinecology is practiced across the landscape and at multiple scales, such as between vine rows (see inset). Labels (H1, W1, S1) are indexed
water,
and habitat across scales (shown above- Viers et al., 2013,
in Table 1.
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et al. 2008).
An extension of this approach is landscape-scale mapping of ecosystem services to simultaneously evaluate
conservation and agricultural potential under different
land use scenarios (Sandhu et al. 2008; Nelson et al. 2009).
To date, most mapping exercises have focused on either vineyard potential for high-quality wine production
(Jones et al. 2004; Diffenbaugh et al. 2011) or vineyard development as a threat to conservation goals (Merenlender
2000; Fairbanks et al. 2004). By tackling these competing
views simultaneously, land uses can potentially be identified and sited to generate both high biological and economic returns (Polasky et al. 2008). Similar approaches to
prioritizing restoration of degraded habitats, efficient water use, and watershed management are underway (e.g.,
Deitch et al. 2009). Such landscape-scale applications of
vinecology are also providing evidence to growers of natural habitat value, such as the study by Williams et al.
(2011) that showed standing carbon in patches of natural vegetation was 10 times greater than in managed
vineyards. As agriculture of the NWM looks to move

The CICES “Cascade” model of ecosystem services
A shared understanding of ecosystem services is necessary for the
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The figure has been modified from Potschin & Haines-Young (2011) Progr. Phys. Geog. 35(5), 575-594.
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The five-stage CICES ecosystem cascade model.
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Terroir reflects the interaction

the progress that has been made, however, there is still
between
people
and
nature
a lack of an
agreed terminology.
Different
conceptions
sometimes lead to confusion.
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It is especially important to distinguish between the services
that ecosystems provide and the way they benefit people.
This is necessary so that we can account for services in an
accurate way and properly value the contributions they
make. To help with these kinds of problems, OpenNESS is
further developing and testing the Common International
Classification of Ecosystem Services6 (CICES) that is one
of the key standards. CICES has been adopted as the
basis for the mapping of ecosystem services under the EU
Biodiversity Strategy to 20207. OpenNESS will contribute
to this work by developing standardised approaches and
applying CICES at different scales.
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CICES is not intended to replace other ways of classifying
ecosystem services, but rather to provide a common
framework and reference system that can enable
standardised and systematic comparisons. This will be
especially important when techniques such as ‘benefit
transfer’ are used to estimate the value of ecosystem
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2007; Steenwerth & Belina 2008).
At coarserspatial scales, this research is now expanding
to encompass the roles of field margins, habitat patches,
wildlife connectivity and corridors, and multiple trophic
levels in maintaining viticultural production while enhancing biodiversity (Nicholls et al. 2001; Fairbanks et al.
2004; Hilty & Merenlender 2004; Jedlicka et al. 2011).
Landscape-scale effects are also apparent in disease incidence in vineyards. For example, when vineyards are
adjacent to riparian woodland, Pierce’s disease—a lethal
disease caused by the bacterium Xylella fastidiosa and
spread by xylem-feeding leafhoppers—is common if the
landscape contains a small proportion of riparianhabitat and more vineyard, but is rare when the landscape
is composed of a larger proportion of riparian habitat
(Baumgartner et al. 2006). Viewing the landscape as a
continuum of ecosystem functions and human uses is
not new, but putting this perspective into practice is not
yet widespread (McIntyre & Hobbs 1999; Bennett et al.
2006). Increasingly, however, conservation approaches
have looked toward quantifying, and even monetizing,

• The ecosystem services (ES) approach is
increasingly used in research and policy, but uptake
of the ES concept on the ground by ecosystem
managers, and understanding by everyday citizens,
is still limited.
• One barrier is the challenge of providing tangible,
examples of everyday benefits and values that
people can readily connect with the biophysical
structures and functions that underlie their
provision.
• Winegrowing offers one promising case to
illustrate the linkages all along the chain of
production and consumption of ecosystem
services, using the idea of terroir, where the
taste experience of wine reflects the
environmental conditions of the place where
it is grown, a feature valued by consumers.
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• In social-ecological systems like vineyards, the one-way CICES model of ecosystem services needs to be
modified, because rather than services inherently flowing from natural structures and functions, people
influence every stage by shaping and responding to their environment, producing a dynamic interaction.
• Starting in the upper left corner of the figure above and following the arrows between actors and ecosystems: before a
vineyard site is selected, the biophysical system there has been affected by global changes like climate change and
biodiversity loss.
• The current soil and climate drive the landowner to make site selection and planting decisions (e.g., rootstocks, vine spacing
and varieties). Site selection is probably the single biggest factor influencing wine quality (Nicholas and Durham, 2012,
Global Environmental Change).
• The planted vines then respond to their physical environment in terms of the timing of growth and ripening. Growers make
annual and ongoing farming decisions (e.g., pruning, irrigation), which determine the structure and growth of the vine.
• The managed vine produces grapes, the “delivered” service. However, once this raw service of the harvestable products of
winegrapes has been provided, people are necessary to actually harvest them, and to transform them from grapes into
wine.
• Wine then needs to be consumed in order to provide a benefit to human health or well-being. The benefit provided by the
product produced has to be filtered through people and their preferences in order to have some sort of value. In short,
preferences determine benefits, and depend on the consumer.
• Finally, values are derived from benefits, and will also vary according to preferences, as shown below.
Comparison
terroir of terroir
Individual and shared Perspectives determine the cultural
value
symbolic
• We used Q-method to ask local residents and winegrowers in
wine regions in the US (Sonoma) and UK (Southeast England)
spiritual
aesthetic
4
to rank their value for 40 statements on the cultural services
provided by vineyards in 9 categories (right).
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• We found that, while both areas thought that bequest values
bequest
0
scientific
were important (e.g., agreed with the statement “Wine
producers have a duty to conserve… resources for the next
−2
generation”), there were strong differences in perspective in
other areas, with the new industry in the UK strongly valuing a
−4
scientific approach, while the more established region of
physical
educational
California rated spiritual values much more highly.
• These results demonstrate that cultural values for the
same ecosystems vary depending on location, history,
and participants. Because cultural ecosystem services
heritage
entertainment
like terroir inherently depend on the perspectives of
the people receiving the ecosystem’s benefits,
assessment of cultural services requires assessing the
Terroir (US)
experiential
existence
Wine science (UK)
values of local stakeholders, and taking these values
into account as one essential goal of ecosystem
management or adaptation.
Rankings comparing two perspectives on the 11 CICES classes
of cultural ecosystem services, derived from a Q-study of 42
participants on vineyard landscapes in California and Southeast
England. Scores range from -4, “least like how I think,” to +4,
“most like how I think” (Winkler and Nicholas, in prep).

