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Abstract

Given the growing importance of forest-management strategies which seek to emulate natural disturbance patterns, and the
increased incidence of pest epidemics in some parts of North America, there is surprisingly little published research on perceived
visual quality of pest infestations, especially, at the landscape level (middleground viewing distance). Much of the literature that
does exist focuses on the visual impact of beetles (Dendroctonus spp.) or gypsy moth (Lymantria dispar). This paper reviews
the work published to date and distills key points and research priorities emerging from it.

Visual-quality ratings generally decrease significantly as pest damage increases in the middleground landscape. Some studies
have identified quite low thresholds (in terms of the area of the visible landscape affected by pest activity), below which perceived
visual quality drops significantly with increasing visible pest damage, and beyond which, additional negative visual impacts of
increasing damage appear to be modest. However, reductions in visual quality due to pest attack may be outweighed by high
visual quality of the overall scene. Low levels of beetle damage may even enhance the visual quality of a landscape temporarily.
Results are not clear on the effect of information about pest infestations on respondents’ visual-quality ratings. Some studies
show that informed respondents consider visual quality of affected scenes to be lower than do uninformed respondents, but this
may reflect the way in which the information was delivered.

A conceptual framework is suggested which relates the existing research to knowledge gaps and future research priorities, not
only on visual-quality effects of pest infestations but also on related public perceptual responses and other disturbance types.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

In light of the current trend towards sustain-
able forest management and more ecosystem-based
forestry, practices that emulate natural disturbances are
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increasingly considered as a viable option (Canadian
Institute of Forestry, 2003). In order to assess whether
practices emulating natural disturbances such as in-
sect attacks and forest fires will be socially acceptable,
we need to consider the public perceptions of those
natural disturbances. Also, given the recent epidemics
of mountain pine beetle (MPB), Dendroctonus pon-
derosae, in places, such as Western Canada (Natural
Resources Canada, 2003), public perception of forest
health is increasingly a major issue. This paper reviews
current knowledge of visual impacts of forest pest ac-
tivity and identifies key knowledge gaps. More specif-
ically, the present paper focuses on studies addressing
the perceived visual-quality impacts of forest pest in-
festations and damage in North America, as seen from
a middleground viewing distance. We conclude with
recommendations on future research priorities.

Some definitions are in order. Pests are defined here
as insects or other invertebrates and their related effects
causing damage to forests; diseases and other forms
of natural disturbance are not treated here. The terms
“pest”, “infestations”, and “pest damage” as descrip-
tors of disturbance are somewhat pejorative with regard
to their role in the ecosystem, as discussed below in the
context of potentially biased responses in human sub-
ject perception testing. However, these terms are used
here in view of their predominance in the literature be-
ing reviewed, and the term “damage” is particularly
useful in that it applies more precisely to the physical
(and visible) extent of symptoms in forest stands than
do more neutral but general terms, such as “activities”
or “attack”.

In terms of public perceptions, this paper primarily
addresses effects of forest pests on visual quality or
scenic quality (and related preferences) as perceived
by the public, as opposed to expert judgements by
landscape- or visual-assessment professionals. Stud-
ies directed primarily toward broader perceptions of
other values and forest conditions are not the focus
here, though there are important relationships between
visual quality and other perceived values, which should
be examined.

The terms “visual quality”, “scenic quality”, and
“scenic beauty” are considered to be synonymous here
in describing the visual aesthetic qualities of the over-
all landscape or scene; the term “visual quality” will be
generally used, with the specific terms from individual
studies used in describing their results. The term “vi-

sual effect” is used here to mean the objective descrip-
tion of visual characteristics associated with pest activ-
ities, such as colour values, scale, and pattern, which
contribute to the stimulus for visual-quality ratings.
The terms “visual-quality impacts” and “scenic pref-
erences” are used to describe changes in visual qual-
ity perceived by the public or surrogates for them in
human subject research experiments, as distinct from
expert ratings of visual impact by professionals trained
in conventional visual-resource analysis methods (e.g.
Blair, 1986); such expert ratings may integrate both
visual effect analysis and assumptions on public per-
ception based on research and design theory.

It is important to differentiate between: (1) the ob-
served change in perceived visual quality of the overall
landscape from one measured state to another (as a re-
sult of pest activity over time) and (2) the direct rating
of visual impact of the pest attack itself, in contrast
with its landscape setting at a given point in time. It is
possible that a visual impact of a pest attack rated as
severe (by experts or lay-people) may have a moderate
impact on overall perceived scenic quality of the land-
scape. Several of the studies reviewed below compare
independent ratings of two or more landscape states to
arrive at a quantification of what we call visual-quality
impact (e.g. a drop in scenic quality), rather than a di-
rect rating by subjects of the visual effect of a pest
attack on the landscape.

The middleground viewing distance (defined here
as ranging from approximately 500 m–5 km) is consid-
ered by many to be the most critical and sensitive dis-
tance for scenic landscape assessments (Litton, 1979;
Hull and Buhyoff, 19832; McCool et al., 1986; Pâquet,
1993; Picard, 2002). The importance of the middle-
ground viewing distance lies in the fact that it is the dis-
tance at which it is the hardest to achieve harmonization
among the different cuts (or disturbances) affecting the
landscape (Litton, 1979). At these viewing distances,
which correspond most closely to the landscape level of
planning becoming important in modern forestry, em-
phasis is placed on texture, form, and line compatibility
of a disturbance within the adjacent natural appearing
landscape, rather than on stumps and slash features
which are prominent only in limited foreground views

2 Hull and Buhyoff (1983) found that the worst scenic impact oc-
curred at a distance of approximately 1 km, which falls within the
middleground viewing distance range used in the present paper.
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