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HIGHLIGHTS

® We measured aesthetic and ecological responses to variations in landscape structure.
® Erosion rates decreased with successive additions of conservation buffer elements.

® People preferred landscape scenes with greater amounts of buffer vegetation.

® GeoWEPP erosion modeling can help prioritize buffer placement at watershed scales.
® Aesthetic and ecological quality can coincide in agricultural landscape structure.
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Inspired by international escalation in agricultural sustainability debates, we explored the promise of
landscape-scale conservation buffers to mitigate environmental damage, improve ecological function,
and enhance scenic quality. Although the ecological benefits of buffer vegetation are well established
by plot- and field-scale research, buffer adoption by farmers is limited. Landscape-scale approaches can
address several obstacles by simultaneously considering ecological impact, economic efficiency, and aes-
thetic quality and preference in buffer placement and design. Within four watersheds of Washington’s
Palouse farming region, we examined relationships between ecological and aesthetic responses to the
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existing landscape structure plus three alternative scenarios, differentiated by successive increases in
woody buffers. Methodology combined GIS analysis, digital image simulation, soil erosion modeling and
mapping, and a landscape preference survey. Landscape ecological function, measured by erosion and
deposition rates, improved as buffer elements were added into each successive scenario. Magnitude
of improvements varied among scenarios and among watersheds, revealing opportunities for targeting
buffers to maximize ecological benefits and economic efficiency. Concurrently, aesthetic preference, mea-
sured as scenic quality ratings, increased significantly (p <0.05) from the existing landscape through the
second successive scenario of improved ecological function. No preference difference was found between
the second and third scenarios. Results expand current understanding of multifunctional relationships in
agricultural landscapes and encourage future research on whether linking ecological and aesthetic quality
in buffer design might favorably influence adoption. Results also suggest that, within certain landscape
contexts, visually perceivable attributes can provide a relative and coincident indication of ecological
function, aesthetic quality, and agricultural sustainability.
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1. Introduction

Ongoing environmental degradation, world population projec-
tions of nine billion by 2050, and recognition that most productive
cropland is already in use have ignited renewed vigor in agricultural
sustainability and food security debates (Chappell & LaValle, 2011;
Godfray, Pretty, Thomas, Warham, & Beddington, 2011; NRC, 2010;
The Royal Society, 2009). Considerable research has contrasted the
merits and shortcomings of conventional versus alternative forms
of agriculture to ensure future production while protecting bio-
diversity, natural resources, and ecosystem services (Chappell &
LaValle, 2011; Scherr & McNeely, 2008; Tilman, Cassman, Matson,
Naylor, & Polasky, 2002; Trewavas, 2001). Reexamination of oppos-
ing arguments, including those establishing the “land-sparing”
versus “wildlife-friendly” farming dichotomy (Fischer et al., 2008;
Green, Cornell, Scharlemann, & Balmford, 2005), reveals note-
worthy agreement on several widely applicable, sustainability
strategies, regardless of agroecosystem type employed.

Gaining particular consensus is the idea that landscape
approaches, which coordinate multiple farms, are necessary to
realize significant reductions in off-site environmental damage
or improvements in ecosystem services (Maresch, Walbridge, &
Kugler, 2008; Tscharntke, Klein, Kruess, Steffan-Dewenter, & Thies,
2005). One such strategy is integrating landscape-scale conserva-
tion buffer systems to complement on-farm sustainability practices
that improve water infiltration, soil retention, and input efficiency
(Bentrup, 2008; Groffman, Capel, Riitters, & Yang, 2007; Lowrance
& Crow, 2002; Scherr & McNeely, 2008). In contrast to the small
area upon which they are typically planted, permanent vegetation
buffers can deliver disproportionately high amounts of ecological
function and beneficial ecosystem services (Lovell & Sullivan, 2006).
However, because empirical evidence on buffer function and effi-
cacy is predominantly based on field-, plot-, and buffer-specific
(windbreaks, field borders, grassed waterways, riparian plantings)
studies, our understanding of how benefits translate to larger spa-
tial scales is limited (Lovell & Sullivan, 2006; Smukler et al., 2010).

Understanding conservation buffer function at landscape or
watershed scales may also help overcome social, economic, and
policy obstacles that, so far, prevent widespread adoption of
buffers despite their known ecological benefits. For example, when
assessing collective off-site effects for buffer placement and design,
not all farms will contribute equally to negative impacts on envi-
ronmental quality or to positive influences on ecosystem services.
This phenomenon, termed disproportionality, reflects variations in
conservation behavior of farmers and in spatial location and bio-
physical setting of farms (Nowak & Pierce, 2007; Walter et al.,
2007). By intentionally targeting buffers and encouraging and com-
pensating buffer adoption in settings of high sensitivity and critical
ecological function, a landscape approach can maximize societal
and landowner benefits while minimizing monetary investments
(Groffman et al., 2007; Maresch et al., 2008; Scherr & McNeely,
2008).

Moreover, agricultural landscapes contribute cultural benefits
by functioning as everyday nature, open space, scenic beauty,
and recreational areas that can sensuously delight and emo-
tionally inspire (Antrop, 2000; Arler, 2000; Brady, 2006; Dubos,
1976; Lowenthal, 2007). Undeniably, humans have long held
a multi-faceted and culturally ingrained connection with the
countryside—a sentiment captured in the pastoral aesthetic,
which conceptualizes agricultural landscapes as perpetually green,
peaceful, comforting, and productive (Marx, 1964; Schauman,
2007). Despite negative environmental impacts associated with
some agricultural practices, farmers are often collectively char-
acterized as good stewards—implying devoted and enduring
human-land relationships that ensure productivity and protect
natural resources (Nowak & Pierce, 2007). This stewardship ethic is

partially idealized in visions of agricultural landscapes as neat and
well-kept patterns of barns, fields, fences, and rows of crops—visual
qualities also explained by Nassauer’s (1997) aesthetic of care.

Importantly, although people may be unmoved by scientific
or moral arguments for resource conservation, they often feel
strongly about the care and protection of landscapes that evoke
sensuous and emotional gratification (Meyer, 2008; Parsons &
Daniel, 2002; Stokes, Watson, & Mastran, 1997). Enhanced aesthetic
quality is frequently presumed an ancillary ecosystem service
that automatically accrues from incorporating buffers, particularly
those comprised of tree and shrub (woody) species, into an oth-
erwise homogeneous agricultural landscape. Several researchers
(e.g., Décamps, 2001; Gobster, Nassauer, Daniel, & Fry, 2007; Lovell
& Sullivan, 2006; Meyer, 2008) have recognized the potential for
aesthetic experiences to serve as catalysts for motivating con-
servation and sustainable land-use behavior. Indeed, Lovell and
Sullivan (2006) identified a limited understanding of the impor-
tance of aesthetic preference in buffer design as one of several
obstacles to widespread buffer adoption in the US. Other obstacles
included a need for watershed-scale research and for interdisci-
plinary approaches that explore relationships among economic,
aesthetic, and ecological goals in highly productive agricultural
landscapes (Lovell & Sullivan, 2006).

Landscapes of high aesthetic quality may or may not be com-
patible with high ecological function (Gobster et al.,, 2007). To
understand how aesthetic experiences might motivate conserva-
tion behavior, we must first ask under what conditions, and to what
extent, can ecological and aesthetic values coincide in perceptible
landscape structure. To answer this question and begin to fill iden-
tified knowledge gaps, our study examined ecological and aesthetic
responses to agricultural landscape changes induced by successive
additions of woody buffers. A paucity of empirical research directly
and purposely measures ecological-aesthetic relationships within
the biophysical structure of active farmland and from the scale and
perspective of everyday human experience.

In Europe, studies have been concerned with public visual
preferences relative to cropping intensification on highly pro-
ductive lands and to nature conservation and reforestation on
less productive, abandoned farmland (e.g., Hunziker & Kienast,
1999; Lindemann-Matthies, Briegela, Schiipbachb, & Junge, 2010;
Van den Berg & Koole, 2006). Other studies have focused on
varying objectives such as landscape scenic value as a farmland
preservation strategy (Schauman, 1988; Stokes et al., 1997), buffer
design preference for mitigating conflicts at the urban-rural fringe
(Sullivan, Anderson, & Lovell, 2004), and visual quality comparison
of organic versus conventional agricultural systems (Egoz, Bowring,
& Perkins, 2006). To our knowledge, no study has concurrently mea-
sured changes in ecological function and aesthetic preference in
direct response to integrating woody conservation buffers within
modern, intensively managed agricultural landscapes.

In environmental psychology, empirical studies using
perception-based assessments generally interpret human pref-
erence for a particular landscape as a measure of its aesthetic
quality. Preferred landscapes are understood as having high
visual aesthetic quality (Daniel, 2001; Kaplan & Kaplan, 1989;
Nassauer, 1995). Although cultural context and personal charac-
teristics, knowledge, and experience certainly influence aesthetic
judgment, an extensive body of research finds a notable consis-
tency in preference for particular landscape attributes. Some of
these preferred attributes exist to varying degrees in agricultural
landscapes (Table 1). We hypothesized that several attributes
would be enhanced with the integration of woody buffer systems.
Furthermore, if the same buffer systems also improved water
infiltration, enhanced soil retention, and/or reduced soil erosion,
higher ecological and aesthetic quality would coincide in visually
perceivable landscape attributes.



Download English Version:

https://daneshyari.com/en/article/1049163

Download Persian Version:

https://daneshyari.com/article/1049163

Daneshyari.com


https://daneshyari.com/en/article/1049163
https://daneshyari.com/article/1049163
https://daneshyari.com/

