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Abstract

Forests are a major element of the Estonian landscape and are visited by many people for recreational purposes.
This article explores the Estonian natural forest environment from an aesthetic point of view. Previous studies have
shown that natural landscapes are preferred over artificial, man-altered landscapes, yet little is known about preferences
within natural settings in Estonia, where the forest forms an important aspect of the culture. The study reported here
aimed to test the preferences for different natural forest stand structures using photographs shown to 97 participants.
The evaluation was based on the environmental preference matrix of coherence, complexity and mystery formulated by
Kaplan and Kaplan (1982, 1989), the photos being assessed for these factors by experts before the preference survey
took place. Other elements were also evaluated to see which respondents found most attractive or unattractive and
which might affect preference. The results were analysed to see which factors best explained preferences. Similarities
between expert-group and lay-person assessments of predictor variables were also examined. Mystery proved to be
statistically the strongest predictors of preference followed by coherence, as expressed by the test subjects, although the
most preferred scenes were rated by experts as having high levels of coherence, showing some differences between experts
and non-experts. The elements which most negatively affected preference were signs of death and decay as well as
natural untidiness. This suggests that features inherent to natural landscapes and natural processes are not well understood
or appreciated by the test population and that more information could be provided explaining why these are necessary

parts of the natural landscape.

Key words: visual landscape perception, human-landscape interaction, environmental preference, natural forest

views, naturalness of environment

Introduction

Forests make up a significant proportion of the
Estonian landscape — some 51% of the land is cov-
ered by them (Estonian Environment Information Centre
2012) — and they are a constant part of almost every
scene or vista. Being a relatively flat country with few
hills (Arold 2005) the forest landscape is experienced
as cither a series of edges viewed across open fields
or from within, when driving along roads or using the
many forest trails for recreational purposes. Outdoor
recreation is an important leisure activity for Estoni-
ans both in winter and in summer, 89% of Estonians
visit forests at least once a year and around 30% at
least once a month (Estonian Society of Forests 2008).
The reasons most people give for visiting forests is
to be close to nature, to get away from stressful daily
lives and to undertake physical exercise (Kaplan and
Kaplan 1989, Han 2003). Having distinct seasons, with
a long snowy winter and a short but warm summer,
very different activities are undertaken in each sea-
son. Skiing dominates the winter while hiking, camp-

ing and picking berries and mushrooms are popular in
summer. According to some research in so-called “for-
est culture” and outdoor recreation patterns at an
European level, Estonians have a close relationship to
the forest as part of an identifiable “northern Europe-
an culture”, although affected by the history of being
in the Soviet Union (Bell et al. 2005, Proebstl et al.
2010) and this influences the kind of activities and
preferences for forests due to their dominance in the
landscape.

Estonian forests have a mixed ownership, 40%
being state owned and managed, the rest being pri-
vately owned or subject to privatization (Estonian
Environment Information Centre 2012) but there is a
right of access to all forests by everyone. The forests
are an important source of timber and so are managed
for its production, usually by small-scale clear cutting
which results in a patchy pattern across the landscape
with many areas being a mix of stands of different ages
and composition. In addition the stand types vary
according to soil types so that there may be quite a
fine-scale variation on a particular territory. The RMK,

EE 2012, Vol. 18, No. 2 (35) N (SSN 2029-9230

299



BALTIC FORESTRY

B A PRELIMINARY ASSESSMENT OF PREFERENCES FOR ESTONIAN NATURAL FORESTS NN K. HANSSON ET AL

the state forest management organisation provides
recreational facilities in many areas with lakes and other
special attractions, where people can enjoy the for-
est. Many protected landscapes, of which Estonia has
a relatively high proportion (25% of forests) (Ibid.)
contain forests which are less-intensively managed or
are unmanaged and these are also important and pop-
ular places for Estonians to find “real” nature, where
the forest contains dead and dying trees, trees blown
over by the wind and so on, offering a different expe-
rience from the managed forests so prevalent else-
where. The question arises — what kind of natural for-
est landscape do people prefer? Which types of for-
est do they like to visit and should recreational for-
ests in particular be managed for their aesthetic ap-
peal? How do they view the elements of death and
decay inherent to natural ecosystems?

Landscape preference studies have a history go-
ing back to the “Scenic Beauty Estimation Method”
(Daniels and Boster 1976) where different scenes have
been shown to respondents from different ages and
backgrounds in many countries. These have been used
to try to identify characteristic elements that should
be included in the design and management of forests
in order to make them attractive to people. In general,
most studies suggest that people are most attracted
to scenes of a natural character or landscapes with no
dominant visible human impact (Kaplan and Kaplan
1989, Kaplan 1995, Gobster 1996, Simoni¢ 2003, Rosen-
blad and Niit 2005). It has also been identified that
access to nature has a positive psychological impact
especially for urbanized people (Kaplan and Kaplan
1989, Ward Thompson 2002, Ward Thompson et al.
2010) and that visiting “nature” can help to reduce
stress. Using green areas, especially forests, for their
physical and mental health-promoting qualities is be-
coming a more significant element of public policy in
many countries (Nilsson et al. 2010).

Based on Berleant’s (1992) aesthetic theory, envi-
ronment means nature, culture and ourselves (people)
in an interconnected system. In this paper the term
environment is narrowed down and interpreted through
the notion of landscape, which is the field of our present
actions — it is the part of environment that we can en-
gage with at a given time (Bell 2012). In the words of
the European Landscape Convention, landscape is “...an
area of land as perceived by people...” (Council of Eu-
rope 2000); therefore, that through perception an aes-
thetic appreciation is an important benefit to be gained
from the landscape. In the context of the Estonian land-
scape as noted above, with the focus on the internal
setting as opposed to external vistas, Berleant’s (1992)
definition of participatory landscape is relevant. Par-
ticipatory landscape, as opposed to panoramic land-

scape, develops a spatial and experiential continuity
with a person. Here, space reaches out to encompass
the viewer as a participant. Herein, the notion of natu-
ral environment has been equated with the notion of
participatory natural forest landscape.

The field of ecological aesthetics pioneered by
Leopold (1949) has been developing (Gobster 1995;
Bell 2012) in which the aesthetic qualities of nature
are deemed to include features associated with natu-
ral processes such as death and decay, exemplified in
a forest by dead or wind-blown trees, insect attacks,
fires and other features which tend to be managed out
of most forests. This work suggests that people pre-
fer not to see such signs in a landscape and that this
affects the aesthetic response.

Preference for the landscape/environment is a
result of a complex process which involves the per-
ception of objects and spaces and a person’s reaction
to them, also taking into account their potential use-
fulness and support, what are known as “affordanc-
es” (Gibson 1979). Perception is also active — we seek
out areas in a landscape with certain properties. Thus,
aesthetics, at least to some extent, includes the func-
tional suitability of spaces and objects with the needs
of the perceiver, as well as their sensory qualities
which may evoke beauty, for example (Bell 2012). The-
ories of landscape perception and aesthetics suggest
that both the content and spatial organisation of land-
scape elements may affect landscape preferences and
be a basis for a predictive framework.

The Kaplans’ environmental preference theory
(Kaplan and Kaplan 1982, Kaplan and Kaplan 1989)
refers to two important purposes that concern people
throughout their waking hours — making sense of and
involvement with their surroundings. It is suggested
that these two purposes probably had an important
effect on the long-term survival potential of individu-
als and populations during the early evolutionary phas-
es of the human species. Environments that support
these purposes should therefore tend to be preferred.
The Kaplan model is based on cognitive aspects of the
landscape — not the physical characteristics per se but
the informational content of the landscape as perceived.

Making sense and involvement are thus associat-
ed in the Kaplan model with four informational factors
which form a preference matrix, these being coherence,
complexity, legibility and mystery. All four factors are
considered as positive characteristics, variables or pre-
dictors of preference. The matrix is divided into two
parts, one describing the present, immediate two-dimen-
sional environment (coherence and complexity), and the
other describing the predicted, promised future three-
dimensional environment (legibility and mystery). Co-
herence refers to being able to organize what one sees
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into relatively few identifiable units, or informational
chunks. Normally, natural landscapes are internally very
coherent, since what can be seen is associated with and
derives from natural processes. Complexity concerns
whether there is enough present in the scene to keep
one occupied or interested. Complexity is defined in
terms of the number of different visual elements in a
scene. Mystery is hidden in a scene, which gives the
impression that one could acquire new information if
one were to wander deeper into the landscape. Mys-
tery is often associated with the notion of surprise. A
critical difference between mystery and surprise is that
in a surprise the new information is present and it is
sudden. In the case of mystery the new information is
not present, it is only suggested or implied; new infor-
mation is continuous with what is already available.
Herzog and Bryce (2007) have suggested (that there is
some confusion with the standard definition of mystery
using the notion of surprise. Legibility is a character-
istic of an environment that looks as if one could ex-
plore it extensively without getting lost. Environments
high in legibility are those that look as if they would
be easy to make sense of as one wanders farther and
farther into them. However, it is difficult to use in small-
scale internal landscape scenes as there is often insuf-
ficient information visible to tell whether it extends for
any distance and it is now considered to be the least
important predictor of preference (Simoni¢ 2003). Co-
herence, complexity and mystery have also been asso-
ciated with the three so-called objectives of visual de-
sign or composition, namely unity (equated to coher-
ence) diversity (equated to complexity) and Genius loci
(equated to mystery) (Bell 2012) which allow them to
be linked to activities such as landscape design and
management and which are used in forest landscape
design (Bell and Apostol 2008).

Behaviour settings are the landscapes or places
within which activities such as recreation take place
(Barker 1968, Schoggen 1989) and it is the interface be-
tween the patterns of behaviour and the environment in
which the behaviour takes place so that the environment
in some sense “matches” the “behaviour”. Thus, if pref-
erences for landscape or scenes as settings for behav-
iour such as outdoor recreation can be understood it
potentially provides possibilities to guide managers of
those landscapes as how best to protect or manage them
so as to ensure positive settings, especially in natural
landscapes where dead trees and naturally damaged or
disturbed areas have to be taken into account.

Aims of the study

A lot of attention has been paid to investigating
attitudes and preferences toward natural versus built
environments, and different types of recreational land-

scapes, as noted above. Some research considering
different aspects of environmental preference for for-
ests has been carried out in the past but these focus
mainly on the impact of broad categories of elements
(Lee 1991) or different forest management approaches
(Ribe 1991, Herzog and Barnes 1999). Less focus how-
ever, has been given to investigation of preferences
within different natural landscape types or to the per-
ceptual qualities of different natural vegetation types
and elements.

The point of departure for the present study was
visual preference for Estonian forest scenes of differ-
ent visual composition in terms of the three main com-
ponents of the Kaplan preference matrix. Previous
studies have shown that people’s reactions and as-
sessments to the environment on the basis of photo
views compared to being in the environment itself are
rather similar, hence the results of a survey based on
photo views can be considered credible. In order to
discover preferences, pictures have become the sub-
stitutes of the real world (Shafer and Richards 1974,
Daniel and Boster 1976, Hull and Stewart 1992, Ode et
al. 2009).

The aim of the study was therefore to test prefer-
ences for Estonian natural forest landscapes for the
first time using the Kaplan model as the theoretical
basis and the three aspects of coherence, complexity
and mystery as the dimensions for developing a pre-
dictive model. The research questions are:

Does the Kaplan model enable landscape prefer-
ences to be predicted in relation to the specific forest
stand structures and their combinations found in nat-
ural Estonian forests?

Are there differences in the evaluation of the pre-
dictor variable between experts and non-experts?

Are the preferences affected by the presence of
particular elements or features indicative of ecologi-
cal processes and objectively measured “naturalness”?

Materials and methods

Panagopoulos (2009) has generalised the follow-
ing three main techniques for direct aesthetic evalua-
tion of forest landscapes: 1. the design expert approach,
where landscape is evaluated and inspected by an ex-
pert, usually a landscape architect, with respect to a
combination of abstract design parameters and relation-
ships among these elements to classify each area in
terms of complex formal characteristics that are consid-
ered relevant to landscape; this approach has been used
extensively for design purposes (see Bell and Apostol
2008); 2. The ecological expert approach, where land-
scape is characterised in terms of species, ecological
zones, succession stage or other indicators of ecolog-
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ical processes; and 3. Psychophysical preference mod-
elling, this is a quantitative, holistic technique of land-
scape evaluation objectively estimating public percep-
tion of aesthetic quality. Psychophysics is the study
of measurement that attempts to relate environmental
stimuli to human sensations, perceptions and judg-
ments. In the psychophysical approach, biophysical and
human-perception components are even-handed. These
are typified in the approaches mentioned above such
as those of Lee, Ribe, Daniel etc.

The method used here involves an ecological ex-
pert approach in selecting scenes that are considered
by such an expert to represent “naturalness” in the
content, structure and presence of elements; the de-
sign expert approach for assessing the degree of co-
herence, complexity and mystery of each scene and
the psychophysical approach in the use of the ques-
tionnaire survey of preferences.

Selection of landscape views and expert assess-
ments

Based on the Kaplan matrix of psychological en-
vironmental preference, a sample of pictures of 27
Estonian natural forest views was compiled from a pool
of about 2000 photos held in an archive of nature
photographs belonging to an environmental expert
with an ecological background. The photographs were
considered by the expert who selected them as being
natural in the sense that there were only elements
present which had arisen through natural processes
and no direct management or human intervention had
taken place. The photos were natural, original exam-
ples with no subsequent retouching work being car-
ried out on them. The photos were selected to repre-
sent the “green” season, ie late spring to early autumn
so as to keep the study to one main recreational sea-
son in Estonia and to contain a range of different stand
structures typical of Estonian forests. The final selec-
tion of photos fully covered the previously described
Kaplan’s theoretical environmental preference matrix
of coherence, complexity and mystery on the scale of
low, medium and high occurrence. The qualities de-
scribing the informational content — coherence, com-
plexity and mystery — were assessed for each view by
four experts (landscape architects familiar with the
Kaplans’ theory) into low, medium and high occur-
rence. The variable of legibility was omitted in this
survey for reasons already noted above. These as-
sessments followed the general guidelines as shown
in Table 1. In addition, the occurrence of big trees,
the occurrence of crooked trees, the degree of the
visibility of the sky, the variability of relief and the
degree of visibility into the stand were also assessed
by the experts (rating scale: low; medium; high) in

order to gain information that may help to account for
some of the preferences as suggested by earlier stud-
ies (Ribe 1991, Herzog and Kutzli 2002, Herzog and
Kropscott 2004, Herzog and Bryce 2007, Herzog in
Nasar 1988). Since these features are not equally dis-
tributed across all the views they have to be regard-
ed as supportive aspects. The criteria in Table 2 were
also applied to the choice of pictures in order to ver-
ify their comparability and naturalness.

Table 1. Categories of expert assessments of coherence, com-
plexity and mystery

Coherence

Low: there are over five distinguishable elements or groups of
elements in the view and / or objects do not fit together well.

Medium: there are up to five distinguishable elements or groups of
elements in the view, of which some do not fit together well.

High: there are up to five distinguishable elements or groups of
elements in the view, which fit together well.

Complexity

Low: there are up to three distinguishable elements or groups of
elements in the view.

Medium: there are four to five distinguishable elements or groups
of elements in the view.

High: there are over five distinguishable elements or groups of
elements in the view.

Mystery

Low: view is open or closed; there is no hidden information.

Medium: view is mostly closed or mostly open; hidden information
can be presumed.

High: view is half-open; hidden information is perceptible.

Table 2. Criteria for view comparability

It is a view of a participatory environment, not a panoramic view;

Views reflect forest landscape in the “green” period, from late
spring to early autumn;

Views are taken horizontally from eye-level;

There are no visible human impacts (e.g. roads, technical
facilities, forest management, etc);

There are no water elements which predictably strongly raise the
assessments of preference;

There are no eye-catching objects that seem to be foreign bodies
in the environment (e.g. people, animals, big rocks,
significant variability of the relief, etc).

Test subjects

The experimental procedure consisted of a com-
parison between expert and non-expert subjects. The
expert group consisted of four members with previous
knowledge of the presented environmental preference
theory and with an educational background in envi-
ronmental sciences and landscape architecture. They
assessed the pictures on the Kaplans’ matrix as de-
scribed above so these ratings could be compared to
those of the test subjects. Students of environmental
and technological specialities were used as the test
group. Students are, in general, regarded as a suita-
ble representative group of society or the common
population for research on such areas as environmental
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perception and landscape assessment, whose assess-
ments can be regarded as a reflection of other groups
of society (Han 2003, Hill and Daniel 2008, Herzog and
Kropscott 2004). Students were chosen as the test
group in order to get a quick and a reliable result. It
is easier to organise a sufficient number of students
at one time and in the same place (an auditorium), sit-
uation and condition for survey compared with mem-
bers of the general public. Of course this may involve
some bias in the results but only if the aim of the study
is to find an answer to a question of general applica-
bility to the wider population. In this case such a bias
is not a major problem, especially if the students are
either not studying the subject under investigation or
are sufficiently early in their studies that they have
not been exposed to the theories under investigation.
For this study the test group consisted of a total of
97 18-28-year-old individuals (average age 20.3 years,
women 68%) of whom 41 studied at the Estonian Uni-
versity of Life Sciences — 9 being students of land-
scape architecture and 32 of landscape protection and
conservation and 56 participants studied at the Tartu
College of the Tallinn University of Technology — 42
students of landscape architecture, 10 of building res-
toration, and 4 of product development and produc-
tion technology. 89% of the test subjects were 1* or
2" year students and 11% were attending 1* year of
the master programme. So the majority of the test sub-
jects did not have previous knowledge and practice
in visual landscape assessment. The question of bias
will be considered further in the discussion section.

Questionnaire and test procedure

The forest view preferences were assessed using
means of a questionnaire (see Table 3 for a summary
of questions) which was developed using typical ex-
amples of questions from previous studies, so as to
enable the results to be evaluated in the context of
other studies. All the answers were given on a 5-point
Likert scale ranging from 1 (not at all) to 5 (very much).
The key question of preference was how much the test
subject liked the view (question 1), the notion of “lik-
ing” being equated with “preferring”. Questions 3, 4,
and 5 were formulated according to the descriptions
of coherence, complexity and mystery, in order to
understand the respondents’ notion of the structure
of the view and its impact on preference. As previous
researches have claimed that the perceptible natural-
ness and familiarity of the environment also impact the
preference (Kaplan and Kaplan 1982, Ribe 1991, Si-
monic¢ 2003, Ode et al. 2009), questions about the per-
ception of these qualities were asked to test such
standpoints — respectively questions 2 and 6. The aim
of questions 7 and 8 was to determine which landscape

elements were considered the most attractive and least
attractive; they were asked to name one element they
liked the most and one which they liked the least in
each view. Discovering such preferences and assess-
ing familiarity is assumed to bring out opinions that
may result from the cultural background and previous
knowledge of the respondents.

The test was carried out on the sample population
in five different sub-groups reflecting the availability
of classes. The 27 landscape views were shown to the
respondents by being projected onto a large screen in
the auditorium. Each respondent was given a copy of
the questionnaire to complete. The questionnaire and
how it should be filled in was introduced in a five-minute
presentation before the session commenced. The ques-
tionnaires had previously been labelled with numbers
which corresponded to the numbers of the projected
views. The views were presented in a random but pre-
determined order, the only condition being that two
pictures with similar qualities would not appear in suc-
cession. In each sub-group, the views were presented
in a different order to decrease the possible impact of
assessments being affected by the order of the pres-
entation of the views. Each view was shown until all
respondents had signalled that they had filled in the
relevant section of the questionnaire. The average du-
ration of the survey was about 40 minutes.

Table 3. Questions used corresponding to variables
(originally presented in Estonian language)

Preference — How much do You like the view?

Naturalness - How natural is the environment
depicted in the view in Your opinion?

Coherence — Do objects in the view fit together in Your
opinion?

Complexity — How complex is the environment
depicted in the view in Your opinion?

Mystery — Does the environment depicted in the view
seem so interesting to You that You would like to
move about in it and find out more about it?

Familiarity — Does the environment seen in the view
seem familiar to You?

The most liked object — Name one object You like the
mostin the view.

The least liked object — Name one object You like the
least in the view.

The data were entered picture by picture into MS
Excel spreadsheets. The data was statistically analysed
in SPSS 16.0 and MS Excel statistics programs. The
tests and the results are described in the next section.

Results
Reliability test

The statistical reliability analysis conducted in
SPSS supported the reliability of the gathered data
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filled in by test persons. The reliability measure (Cron-
bach’s alpha) across the results of the whole ques-
tionnaire was 0.78, which is generally considered a
good result. The reliability of the assessments of each
questioned variable ranged from 0.83 to 0.91 (average
0.88). It can be concluded that the questionnaire was
well understood and the respondents provided relia-
ble results.

Preference order

The mean results of assessments of the test group
and experts in test group preference order are shown
in Table 4.

Table 4. Average results of the assessments given by the test
group, experts and author in the order of preference returned
by the test group

In the case of almost all views (except two) as-
sessed by the test group the most significant predic-
tor of preference (Table 5) was mystery. Coherence was
the next most significant predictor followed by natu-
ralness and complexity which were less important. The
importance of familiarity in predicting preference was
almost non-existent. From the results given by the
expert group (Table 6) the most important variable
predicting the test persons’ preference of a view was
coherence. Occurrence of big trees was also relevant.

Table 5. Prediction of preference by variables
assessed by the test group. Significant coef-
ficients (p < 0.05) are bold

B-coefficients for each variable

Test persons Expert group

E o 2 ® > > 2 9 s 5 By 2%
'S o o £ g £ o =

s 5 £ 5 3 F Eispliazltszag
£ 5 E & © @ £ ° 8 p f§5FoLVBEEG
$ @ 5 2 £ £ E g2 L Epfps2dgie
2] 3 = <} Q = & 6 Q = Eg 8% £ < g
s = 3 o ) L o O o g 5 g8
18 485 4.04 461 318 45 31 3 5 5 5 1 3 3 1
8 449 403 467 222 377 41 1 5 3 3 3 1 5 1
6 446 441 461 28 411 40 1 3 5 3 1 1 3 1
23 441 458 437 39 421 31 5 3 3 3 1 3 3 3
12 437 355 379 338 406 25 3 1 5 3 5 1 3 1
5 414 400 401 273 35 31 1 3 3 1 1 3 3 3
17 401 428 410 29 344 34 3 5 3 1 1 1 5 1
9 399 407 415 278 35 35 1 5 5 3 1 1 3 1
26 3.85 442 404 370 344 30 5 5 3 1 1 3 3 1
7 380 401 435 25 318 33 1 5 1 1 1 3 1 1
25 38 3.82 366 279 343 30 5 5 5 1 5 3 5 1
16 376 391 373 334 344 22 3 5 1 1 1 1 1 1
13 375 416 348 333 327 30 3 3 1 3 3 1 1 1
15 372 3.8 377 293 345 34 3 3 5 5 1 1 3 1
27 369 445 3.90 414 323 33 5 5 1 3 1 1 1 1
11 364 408 364 331 325 32 3 1 3 3 1 5 3 3
22 35 442 3.8 341 340 32 5 3 1 3 3 3 3 1
14 346 433 371 341 307 29 3 3 3 1 3 1 3 1
21 341 403 340 325 310 30 5 1 5 5 1 3 3 1
20 3.37 3.86  3.40 3.34 3.12 30 5 1 3 1 3 5 3 1
1327 341 365 301 29 25 1 1 1 1 5 3 5 1
10 308 390 357 28 275 37 3 1 1 1 1 5 3 1
24 291 3.8 306 325 269 30 5 3 5 3 3 3 3 1
3 290 287 310 28 275 28 1 1 5 1 5 3 3 1
4 2.8 409 340 321 241 34 1 3 1 1 1 1 1 1
19 262 422 293 420 238 32 5 1 1 1 1 5 1 1
2 241 29 322 230 233 26 1 1 3 1 5 1 5 1

Prediction of preference

A regression analysis was performed to test the
predictability of the independent variables of coher-
ence, complexity and mystery on the dependent vari-
able of preference using linear regression test in SPSS.
The combined effectiveness of a series of predictors
in describing preference is summarized in a statistical
expression as R?. The regression analysis was con-
ducted in two parts as follows:

1. Assessments of preference of the test group. This
was analyzed separately for the variables of each view
and also for the average of all views (see Table 5).

2. Comparison of preference of the test group with
the assessments of the expert group (see Table 6). Since
the expert results were given as a consensus from the
four experts together, only a regression analysis with
average results was possible.

g g & =2 - =
e . £ 5 & 5 &
s « £ 2 g 2
° 5 8 8 = &
ZO =z
1 0.63 0.16 0.27 0.16 0.45 0.03
2 0.61 0.36 0.09 0.01 0.52 0.01
3 057 0.13 0.31 0.12 0.40 -0.17
4 0.54 0.04 0.39 -0.04 0.44 -0.04
5 0.52 0.15 0.10 0.13 0.51 0.13
6 0.63 0.22 0.29 -0.02 0.48 -0.02
7 0.53 -0.07 0.24 -0.05 0.60 0.05
8 0.31 -0.01 0.27 0.23 0.36 -0.04
9 0.52 0.23 0.22 -0.13 0.46 0.00
10 0.50 0.13 0.31 0.09 0.44 -0.11
11 045 0.13 0.35 -0.04 0.38 -0.06
12 0.50 0.27 0.26 -0.07 0.35 0.01
13 043 0.06 0.08 0.04 0.62 -0.10
14 0.50 0.11 0.28 0.19 0.45 -0.11
15 0.60 0.13 0.26 0.08 0.59 -0.15
16 0.57 0.06 0.26 0.05 0.55 0.12
17 0.59 0.12 0.08 0.23 0.57 -0.03
18 0.30 0.05 0.10 0.04 0.46 -0.11
19 0.55 0.16 0.28 0.01 0.46 0.03
20 067 0.16 0.23 -0.01 0.63 -0.05
21 0.50 0.16 0.30 0.02 0.54 -0.29
22 0.56 0.10 0.22 0.02 0.54 0.14
23 0.56 0.01 0.43 -0.11 0.42 -0.10
24 0.59 -0.02 0.33 -0.03 0.52 0.07
25 045 0.19 0.06 -0.02 0.52 0.10
26 0.59 -0.04 0.50 -0.15 0.42 0.01
27 044 0.16 0.22 -0.07 0.42 0.00
With 0.97 0.13 0.14 -0.10 0.81 -0.02
mean
values

Table 6. Prediction of preference by variables assessed by
the expert group. Significant coefficients (p < 0.05) are bold

con c Myst Ocaurr=\ssinility Omu"; Visual  Variabi-
R? oner- |°rT‘p' yste- EP? of the enciod penetr-  lity of
ence exity b orbig sky Crooked  “ability  relief
trees trees
061 062 0413 008 040 007 005 009 032

Comparison of the assessments of the test group
and experts

In order to evaluate the similarity of the assess-
ments of the test group and experts on the basis of the
variables of coherence, complexity and mystery, a Z-
test in MS Excel was conducted. This enabled the set
of the test group’s assessments to be compared to a
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constant expert assessment value for each variable of
each view. In Table 7 p-values <0.05 (marked bold) show
where expert and test group assessments were signifi-
cantly different. According to the Z-test about half of
the assessments coincided and half did not. The val-
ues were most different for coherence and mystery.

Table 7. p-values of Z-test

No of Coherence Complexity Mystery
the view  p-value p-value p-value
1 0.00 0.00 0.00
2 0.00 0.00 1.00
3 0.00 0.00 1.00
4 0.00 0.00 0.00
5 0.00 0.00 0.00
6 0.00 0.00 1.00
7 1.00 0.00 0.00
8 1.00 0.00 0.00
9 1.00 0.00 1.00
10 0.00 0.89 0.00
11 0.00 0.00 0.02
12 0.00 0.00 1.00
13 0.00 0.00 0.00
14 0.00 0.13 0.27
15 0.00 0.76 1.00
16 1.00 0.00 0.00
17 1.00 0.58 0.00
18 0.00 0.053 0.00
19 0.00 1.00 0.00
20 0.00 1.00 0.18
21 0.00 1.00 1.00
22 0.00 1.00 0.00
23 0.00 1.00 0.00
24 0.31 1.00 1.00
25 1.00 1.00 1.00
26 1.00 1.00 0.00
27 1.00 1.00 0.00

Secondly, the tendencies of the results of the test
subjects and experts in regard to coherence, complex-
ity, and mystery were compared. This was to overcome
the fact that because the test subjects tended not to
give very low average values overall, nevertheless the
relative tendencies in variability might be similar be-
tween the two groups. The average results are com-
pared in Table 8. The mean divergences and correla-
tion coefficients for expert and test group assessments
were also calculated for each variable. The correlation
coefficient (0.72) is the highest and divergence (1.12)
the lowest in the case of complexity. The correlation
coefficient of coherence (0.63) is also moderately high
while the correlation of mystery (0.39) is relatively low.
Thus, the assessments of coherence and complexity
were rather similar but assessments of mystery differed
somewhat more between the experts and the test pop-
ulation.

In the assessment of coherence, the range of
average assessments given by test group respondents
ranged from 2.93 (view 19) to 4.67 (view 8). The great-
est difference between the assessments of the test
group and experts was 2.79 (view 12). The results show

Table 8. Comparison of the assessment of coherence, com-
plexity and mystery of test group respondents and experts.
Divergence of assessments less than 1 are marked in bold

Coherence Complexity Mystery
2 e 2% 2 L0 2% 2 L0l s
g 2< 3 £ 82 33,2833
> S o 8w > =3 o B8a > 33 I 8
2 e = £35 © Q9 = £35 0 Q90 = £35
= Do »w 5He B O T 50 v O v 59
T 33 © 3% 5 g © 562G FIo oo
o IE g Q 2 o ﬁ g Q = o ﬁ OE’ Q 2
4 g o Z g3 o z2 g o
8 4.67 5 033 19 4.2 5 08 18 459 5 041
6 4.61 3 161 27 414 5 086 23 421 3 1.21
18 4.61 5 039 23 3.96 5 104 6 411 5 0.89
23 4.37 3 137 26 3.7 5 13 12 4.06 5 0.94
7 4.35 5 065 22 341 5 159 8 377 3 0.77
9 4.15 5 085 12 3.38 3 038 9 356 5 144
17 4.1 5 090 20 3.34 5 166 5 353 3 0.53
26 4.04 5 096 16 3.34 3 034 15 345 5 155
5 4.01 3 101 13 3.33 3 033 16 344 1 244
27 3.9 5 110 11 3.31 3 031 17 344 3 044
22 3.86 3 086 21 3.25 5 1.75 26 3.44 3 044
12 3.79 1 279 24 325 5 175 25 343 5 1.57
15 3.77 3 077 4 3.21 1 221 22 34 1 24
16 3.73 5 127 18 3.18 3 018 13 3.27 1 227
14 3.71 3 071 14 3.1 3 011 11 325 3 0.25
25 3.66 5 1.34 1 3.01 1 201 27 323 1 223
1 3.65 1 265 17 298 3 002 7 318 1 218
11 3.64 1 264 15 293 3 0.07 20 3.12 3 0.12
10 3.57 1 257 3 2.89 1 189 21 31 5 1.9
13 3.48 3 048 10 289 3 011 14 3.07 3 0.07
20 34 1 2.4 6 2.86 1 186 1 296 1 1.96
21 3.4 1 2.4 25 279 5 221 3 275 5 225
4 3.4 3 0.4 9 2.78 1 178 10 275 1 1.75
2 3.22 1 222 5 2.73 1 173 24 269 5 231
3 3.1 1 2.1 7 2.56 1 156 4 241 1 1.41
24 3.06 3 0.06 2 2.3 1 1.3 19 238 1 1.38
19 2.93 1 1.93 8 2.22 1 122 2 233 3 0.67
Mean 1.36 1.12 1.33
divergence
Correlation 0.63 0.72 0.39
coefficient

that the assessments of test persons and experts were
quite similar; higher and lower rates remain on the same
side of the table; views No. 12 and 25 have to be re-
garded as exceptions. View 12 received the twelfth
highest coherence rating (3.79) from the test group and
the highest rating from experts. View 25 received the
sixteenth highest assessment of coherence (3.66) from
the test group and the fifth highest from experts.

In the assessment of complexity, the range of
average assessments given by the test group was from
2.22 (view 8) to 4.20 (view 19). Here, it can also be seen
that the assessments of the test group and experts are
rather similar. Views 4 and 25 are exceptional here. View
4 received the thirteenth highest assessment of com-
plexity (3.21) from the test group and also the highest
rating from the experts. View 25, however received the
twenty second highest assessment of complexity (2.79)
from the test group and the fifth highest rating from
experts.

In the assessment of mystery, the range of aver-
age assessments given by the test group was from 2.33
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(view 2) to 4.59 (view 18). The assessments of the test
group and experts differed somewhat more than in the
case of coherence and complexity. The assessments
of the eight highest ranking views can be considered
to be rather similar, but there are more differences
between the assessments in the lower part of the ta-
ble. The greatest differences were observed for views
16,22, 24 and 3. Views 16 and 22 have received con-
siderably higher scores for mystery from the test
group (respectively 3.44 and 3.40) than from experts
(1). Views 24 and 3, however, have received consider-
ably lower scores for mystery from the test group (re-
spectively 2.69 and 2.75) than from experts (5).

Attractive and unattractive elements

In the survey, respondents were asked to name
one element they liked the most and one object they
liked the least in each view, in order to receive addi-
tional information which might help account for view
preferences (see Tables 9 and 10). Elements that were
named at least five times, meaning, by at least 5% of
respondents, for a particular view were used in the
results. Elements that were named by less than 5% of
the respondents were abandoned; these results are
marginal to make conclusions. Similar elements named
differently by test respondents were grouped under
one term. Answers that were unintelligible or had no
clear connection with the view were excluded. The
tables also present the number of views in which the
respective element was named, and the relationship
between the number of times the element was named
and its representation in the views. This data should
be considered as information supporting the results
of the research, since the general representation of the
elements in the views was not part of the view selec-
tion procedure. The elements regarded as most attrac-
tive were mostly those that apparently indicated that
environment was in a “good condition” according to
common understanding (although the opinions of
environmental experts may differ) (Kolb et al 1995),
such as healthy, vital elements or ones with an inter-
esting or peculiar appearance. Respondents from the
test group tended to prefer high and lush and also soft,
mossy and low undergrowth. Young, vital trees and
big, thick-stemmed and tall trees were important attrac-
tive elements. Unattractive elements were mainly those
that might visually indicate the poor condition of the
environment, eg dead or dying and decaying objects.
Thus, bare, dry, crooked, broken, fallen trees and
branches, weak young shaded trees, shabby or old
naturally well pruned trees, and high undergrowth
were considered unattractive.

Table 9. Pleasant objects named at least 100 times

Number of .
Number of views Quotient of
Named object h mentions
mentions where and views
mentioned
high. lush underbrush or 354 12 29.5
low underbrush. moss 325 10 325
young conifers 286 10 28.6
birch. birch stem 226 10 22.6
big. thick. high tree 206 9 229
tilted. crooked tree 103 7 14.7

Table 10. Unpleasant objects named at least 100 times

Number of .
) Number of uviet\)/(ves © Quotient of
Named object mentions
mentions where and views
mentioned
dried trees and 334 15 22.3
fallen trees and 252 11 229
small peaky 161 11 14.6
thicket. very dense 124 10 12.4
broken tree 123 3 41
high underbrush. 117 10 1.7

The most and the least preferred forest views

Rather than present in detail the assessments of
all the views, it may be more useful to identify the main
features of the two most and two least preferred views
as representing the extremes of the range and from this
inferring some broad characteristics of these.

The test group assessed view 18 (see Figure 1)
as the most preferred view (average rating of prefer-
ence 4.85). Average assessment scores of the view are
shown in Figures 2 and 3. This is also very coherent
and mysterious, moderately complex and familiar, and
perceived as natural. Regression analysis showed that
mystery is statistically the most important variable in
the prediction of preference. The values of the addi-
tional variables for this view were as follows: high

Figure 1. The most preferred view (Author of the photo
Anneli Palo)
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Figure 3. Expert group assessments

occurrence of big trees, low variability of relief, low
visibility of the sky, medium occurrence of leaning
trees, and medium visual penetrability. Respondents
from the test group named the following as the most
attractive elements: crooked forked great pine-tree (45
respondents), big and thick pine-trees (24), low soft
underbrush (12), tree-root (6), small white blossoms (5).
The following elements were named as un attractive:
dry branches (16), fallen branch (10), broadleaved trees
in the distance (9), small fir-trees (9).

The second view in terms of preference was No.
8 (see Figure 4) (rating of preference 4.49). The aver-
age assessments of the picture are shown in Figures
5 and 6. According to the assessments of the test
group the second view is very coherent, not complex,
rather mysterious, very familiar and perceived as rather
natural in terms of preference. The regression analy-
sis showed that in the case of this view, mystery and
coherence were statistically important variables in the
prediction of preference. Assessments of the variables
of the this view were as follows: medium occurrence
of big trees; medium visibility of the sky; low occur-
rence of leaning trees; high visual penetrability. The
test group respondents named the following as the
most attractive elements or phenomena: high straight
pines (34), underbrush, moss (33), neatness, order (11)
coherence, spaciousness, view (6), wholeness (5). The

of the variables of the most preferred view

following elements or phenomena were named as un-
attractive: branches on the ground (21), straight stem
in the foreground (12), excessive order of trees (8). The
most pleasant objects were straight, vital pines and
soft, low underbrush. Dead objects like fallen branch-
es proved to be unattractive, likewise, excessive sim-
plicity and order was also sometimes perceived as
unattractive.

Figure 4. The second most preferred view (Author of the
photo Anneli Palo)
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Figure 6. Expert group assessments of the variables of the second most preferred view

The least preferred view was No. 2 (see Figure 7)
(rating of preference 2.41). The average assessments
of the view are shown in Figures 8 and 9. According
to the assessments of the test group the least preferred
view is not very coherent, complex, mysterious, famil-
iar, or natural. According to regression analysis, the
most important predictors of preference of the view
were mystery and naturalness. The assessment of the
expert group was as follows: low coherence; low com-
plexity; medium mystery. The values of the additional
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Figure 7. The least preferred view (Author of the photo
Anneli Palo)

variables were: low occurrence of big trees, low vari-
ability of relief, high visibility of the sky, low occur-
rence of leaning trees, high visual penetrability. The
test group respondents named the following as the
most attractive elements: higher pines in the back-
ground (37), moss and green underbrush (17), heath-
er (12), young trees (5). The following elements were
named as the most unattractive ones: dry, bare trees
(44), sky (7), tree with a broken stem (6), bigger trees
in the background (6), burnt forest (5), and young
thickset trees (5). Bigger and more vital and living trees
and plants are seen as more attractive. Dry, bare and
broken trees that refer to decay are perceived as un-
pleasant.

The test group assessed view 19 (see figure 10)
(rating of preference 2.62) as the second least preferred
view. The average assessments of the view are shown
in Figures 11 and 12. According to the assessments
of the test group the view is not very coherent or
mysterious, was very complex, moderately familiar and
rather natural. According to regression analysis, the
most important predictors of preference were mystery
and coherence. The assessment of the expert group
was as follows: low coherence, high complexity, low
mystery. The values of the additional variables were:
low occurrence of big trees, low variability of relief,
low visibility of the sky, high occurrence of leaning
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Figure 9. Expert group assessments of the variables of the least preferred view

trees, low visual penetrability. Test group respondents
named the following as the most attractive elements:
small fir-trees (27), root-stump, tree-stub (24), ferns
(16), broken, fallen tree (7). The following elements or
phenomena were named as the most unattractive: root-
stump, tree-stub (23), brushwood, thicket (14) disor-
der, negligence (11), underbrush, high grass (10), bro-
ken, fallen tree (10), birch, white birch stem (6), small
fir (6). Unattractive were mostly dead or decaying
objects; likewise, excessive density of the stand, close-

Figure 10. The second least preferred view (Author of the
photo Anneli Palo)

ness of trees and mess was generally perceived as
unattractive.

Discussion

In the present study, all of the three techniques
identified by Panagopolous (2009) have been linked
in order to gain a consistent result. At the first stage,
the ecological expert approach was implemented in
choosing relevant natural forest photo views that could
be differentiated from human-influenced landscapes.
At the second stage the design expert approach was
used in combining the collection of 27 views to cover
the variable matrix of coherence, complexity, and mys-
tery in terms of low, medium and high occurrence. At
the third stage the psychophysical approach was ap-
plied in the design of the preference survey. Applica-
tion of these three approaches in the study permits
us to make the following observations: 1. the views
were representative of the Estonian natural forest
environment but were limited when it came to the
managed forest environment which covers the major-
ity of forests in Estonia; 2. the views contain a full
range of the environmental preference matrix; and 3.
expert and non-expert assessments could be compared.

The main findings about view preferences were
that the most significant variable to emerge from the
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Figure 12. Expert group assessments of the variables of the second least preferred view

test group as the predictor of preference was mystery,
while coherence was second followed by complexity.
However, according to the expert group pre-evaluation
assessments the most preferred scenes were ranked
as being higher at the level of coherence than of com-
plexity and mystery. Thus, experts see more coherence
in the scene than the non-experts and mystery is more
significant for non-experts. Contrary to predictions
based on earlier studies (Kaplan and Kaplan 1989,
Purcell and Lamb 1998, Ulrich 1986) naturalness was
less significant in our case. However, this can proba-
bly be easily accounted for because all of the views
had been selected especially for their natural charac-
ter so there was no evidence of non-naturalness in the
sample and none was identified by the viewers who
saw them as being unnatural. Complexity was of low
significance in our results. The role of complexity has
been of variable importance in previous studies, too.
This may be because in the discussions on the role
of diversity in landscapes it has been asserted (e.g.
Bell 2004) that low diversity (or complexity) is boring
while too much is confusing so that there is a non-
linear relationship. Therefore the lower significance
may reflect the confusing effect of too much complex-
ity in some scenes. The importance of familiarity in
predicting preference was almost non-existent.
While the results generally coincide with and

support those of previous research (e.g. Anderson in
Kaplan 1989, Ribe 1991, Herzog and Barnes 1999, Si-
moni¢ 2003), there are some differences in the relevance
of variables in the prediction of preferences. In the
present study, the most important variables predict-
ing preferences were mystery and then coherence. This
is rather different from the results of studies such as
that of Simoni¢ (2003) who studied a variety of differ-
ent landscapes including a set of views ranging from
forest wilderness to geometric anthropogenic settings.
That study found coherence to be the most important
variable predicting preference while mystery and com-
plexity did not have much influence. Likewise, Herzog
and Leverich (2003) found complexity to be a margin-
al predictor for preference. Anderson (in Kaplan 1989)
found that coherence, mystery and also, contrary to
our results, complexity influenced preferences most
clearly. Views of spacious and varying landscapes
received the highest preference rates. Complexity also
seemed to predict preference to a reasonable level in
a study by Kaplan et al (1972). Similar to the current
study, however, Herzog and Barnes (1999) found mys-
tery and coherence to be important positive predic-
tors of preference in the case of field/forest environ-
ments. In contrast, there are recent findings that in the
case of low-access forest environments mystery is
uncorrelated with preference ratings unless the defi-
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nition of mystery is expanded and introduced thor-
oughly to test subjects (Herzog and Bryce 2007). In
the present study, although accessibility was not sep-
arately explored, mystery was a positive predictor of
preference in case of all of the views even though some
presumably low-access views were presented (views
no 22, 27).

Our study has revealed additional predictors for
view preferences in terms of elements that the test group
respondents found attractive or unattractive the most.
The most attractive elements were those that visually
indicated the good condition of the environment:
healthy, vital trees or elements with an interesting or
peculiar appearance. Test group respondents liked high
and lush, but also soft, mossy and low undergrowth.
The elements they liked the least visually indicated the
apparently poor condition of the environment: dead or
dying, decaying objects. Thus, bare, dry, crooked, bro-
ken, fallen trees and branches, weak young shaded
trees, untidy or old naturally well-pruned trees, and
high undergrowth were not preferred. In general terms
our results support the observations of Ribe (1991), that
forest stands of an old-growth condition are visually
preferred, and single veteran trees also add visual val-
ue to the forest landscape. Likewise Matsuoka and
Kaplan (2008) have reported that, in general, the pub-
lic prefers lush vegetation covering the forest floor. We
have not studied man-altered forest stands such as
clear-cuts or replanted stands, which gave the lowest
preferences in Ribe’s study. However, the least preferred
forest pictures in our case resembled low-productivity
young stands to some extent. This also corresponds
to the fact that young, especially shaded trees or trees
with a shabby appearance were often named as unat-
tractive elements.

It may be possible to generalise the main findings
in terms of the relationship between mystery, the at-
tractive elements noted by test subjects and the de-
sign objective of Genius loci as noted in the introduc-
tion. This could be that the higher mystery levels when
accompanied by interesting big old trees and other
characterful elements together yield a greater sense of
Genius loci. This is something that may be worth ex-
ploring further.

The evaluation of the similarity of the assess-
ments of the test group and experts on the basis of
coherence, complexity and mystery variables has
shown that the assessment scores were slightly dif-
ferent in case of coherence and most dissimilar in the
case of mystery. It can be explained by the innately
different assessment contexts of the two groups. While
test group respondents perceived natural forest views
to be high in coherence and mystery in comparison
to their previous experience of landscapes in general

(including artificial and other disturbed landscapes
with which they were familiar), then the experts were
focused on finding different organizational views in
the context of those specific natural forest environ-
ments contained within the images used in the test,
not in landscapes generally. The experts also had a
greater appreciation of the meanings of the terms co-
herence, complexity and mystery while the test sub-
jects were confronted with the words and short, sim-
ple descriptions and may not have been able to artic-
ulate exactly what they meant in the landscape. This
could mean that another way of evaluating the results
would have been merely to test for preference and then
to correlate the preference scores to the expert evalu-
ation of the three variables. This would not have been
so rewarding and would not have shown up the dif-
ferences in either understanding or in context as
shown by the two groups taking part.

The explanation of the phenomenon that natural
forest landscapes did not receive very low values for
any of these variables from test subjects could also
be that natural landscapes are inherently perceived as
coherent, are generally more complex by nature and
less visually organized than artificial landscapes, and
are generally perceived as more mysterious than eve-
ryday urban landscapes. Since expert assessments
were focused on finding different organizational con-
tent within forest landscapes, not in landscapes gen-
erally low values had to be given to some views. This
illustrates the need for studying different landscape
types separately, as it gives a more thorough overview
of preference factors within a specific landscape type
than when comparing different landscape types in
general.

If we look for more reasons for the greater diver-
gence in the assessments of mystery, it might be ex-
plained, in the case of the test group, by unfamiliarity
with the definition presented in the theory as already
noted above, and an imperfect understanding of the
question asked about mystery in the questionnaire,
which was: “Does the environment depicted in the
view seem so interesting to you that you would like
to move on in it and find out more about it?”. Re-
spondents in the test group might have paid more
attention to the first half of the question — “does the
environment seem interesting?” — and, without taking
into account the three-dimensional space and the ex-
istence of hidden information so relevant in the as-
sessment of mystery, may have given assessments on
the basis of other, two-dimensional, interesting features
in the view. Therefore, the possibilities of rephrasing
the questions should be considered in the future. The
more precise rephrasing of the definition of mystery
has been given as an option by Herzog and Bryce
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(2007), in the same paper where the distinction be-
tween mystery and surprise was discussed. It was
found that a longer explanation of the meaning of
mystery is needed in very low levels of visual access,
where mystery is confused with surprise, in which
case new information is suddenly revealed, not prom-
ised as in the case of mystery.

The findings in relation to attractive or unattrac-
tive elements are also interesting. The focus on healthy
trees and thriving undergrowth as being attractive and
dead or decaying elements as being unattractive implies
that death and decay is an unattractive aspect of na-
ture. The developing field of ecological aesthetics (as
noted in the introduction) suggests that since these
elements are a natural and unavoidable part of life in
its fullest expression then we should learn to appreci-
ate them as part of the ecosystem, especially in natural
landscapes. It is clear that this concept has yet to take
root in Estonia among the test subjects at least.

We should also take into account some limitations
when considering the results. First, the selection of
photos that was used for visual stimuli had only one
representative for each visual-informational composi-
tion. For better demonstration multiple views for each
category could be used. However, in the present study,
multiple samples were not used to prevent mental fa-
tigue of the test subjects. Second, the test group was
dominated by young and female students, which might
not generalize to other age and gender groups (Herzog
and Bryce 2007; Balling and Falk 1982; Herzog et al.
2000, Zube, Pitt and Evans 1983), although similar test
groups have been accepted in similar studies before
(Herzog and Bryce 2007, Han 2003, Han 2010, Herzog
and Leverich 2003, Herzog and Kropscott 2004, Hill and
Daniel 2008, Sevenant and Antrop 2009, Anderson 1981).

The use of photographs, which as has been dis-
cussed in the introduction, have been accepted for a
long time as suitable surrogates for real landscapes,
may work better in more open or panoramic scenes
which we might be able to venture farther into if we
were confronted with the real equivalent. However, in
internal scenes two dimensional photos do not allow
for adequate perception of depth and in Berleant’s
theory of the Aesthetic of Engagement (1992) and also
affordance theory (Gibson 1979), movement through
a landscape is necessary to appreciate it fully. This
implies using different techniques for presenting im-
ages to viewers or conducting research in the field
rather than the laboratory. Two non-field methods
could be possible — the use of short videos to give a
deeper image of the landscape and the use of virtual
reality to enable test subjects to feel that they are in
the landscape.

Conclusions

The aim of the study was to test preferences for
Estonian natural forest landscapes for the first time
using the Kaplans’ model as the theoretical basis and
the three aspects of coherence, complexity and mys-
tery as the dimensions for developing a predictive
model. The research questions were:

Can different specific Estonian natural forest land-
scape preferences be identified? From the results it can
be concluded that there are a range of preferences for
different types of natural forest landscapes in Estonia.
Those containing high degrees of mystery and coher-
ence, in that order, were judged to be most preferred.
The elements which were most attractive besides the
general landscape composition and structure were those
which enhanced mystery and gave them character and
an overall strong sense of Genius loci. These could be
the types of landscape already chosen for protection
but where such places occur elsewhere they could be
identified and marked for special treatment so that the
positive feelings evoked by the qualities could be safe-
guarded for the future. The findings that dead, decay-
ing and untidy landscape elements are found to be
unattractive is also noteworthy. While no one can be
forced to like dead trees, the importance of dead wood
and natural processes in the environment and ecosys-
tem could be communicated to the general public so that
forests in general are not over-managed in order to make
them too tidy.

Does the Kaplan model enable landscape prefer-
ences to be predicted in relation to the specific forest
stand structures and their combinations found in nat-
ural Estonian forests? It seems that the results dem-
onstrate that under the limited conditions of this ex-
periment there are some clear correlations between
factors and preferences, with mystery emerging as the
most significant, followed by coherence and then by
complexity. Planners of recreation al areas, designers
of trails and managers of natural or managed forests
could use this understanding to ensure that the mys-
tery in the landscape is enhanced.

Are there differences in the evaluation of the pre-
dictor variable between experts and non-experts? The
evaluation of the degree of similarity of the assess-
ments between the test group and experts for coher-
ence, complexity and mystery has shown that the
scores were most similar for complexity, slightly dif-
ferent for coherence and most dissimilar for mystery.
Test group respondents perceived the natural forest
views to be high in coherence and mystery when com-
pared to their previous experience of landscapes in
general, so very low values were not given. The ex-
perts focused on finding different visual organizational
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patterns in the context of specific natural forest envi-
ronments, not in landscapes generally, so the full range
of values was represented and differences with test
group assessment scores emerged.

Are the preferences affected by the presence of
particular elements or features indicative of ecologi-
cal processes and objectively measured “naturalness”?
It seems that the test subjects see the presence of

elements representing death and decay or some kind
of lack of “ecosystem health” or vitality as visually
unappealing. This suggests that the role of some nat-
ural processes in natural ecosystems is not clearly
understood or, if it is understood, is not seen as aes-
thetically meaningful. Nature protection organisations
could consider increasing the awareness of this in their
educational or interpretative materials.

Appendix 1. Views chosen by the expert group with assessed variables
Author of the photos Anneli Palo, except No. 25 by Peeter Vassiljev
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IPEJIBAPUTEJIbHAS OIIEHKA NMMPEIINNOUYTEHUN OTHOCHUTEJBHO BHJOB

ECTECTBEHHbBIX JIECOB 3CTOHHUU

K. Xanccon, M. KwoabBuk, C. beaa u K. Maukos

Pestome

Jleca sABNAIOTCS TIaBHBIM 3JIEMEHTOM JIaHAmadTa DCTOHHUH, HCIOIb3yeMBIM OOJBIINM KOJIMYECTBOM JIIOACH B
PEKpEaIMOHHBIX [EesX. DTa CTaThs BIEPBHIE M3YYaeT CPEAy €CTECTBEHHBIX JIECOB DCTOHUH C 3CTETHYECKOH TOYKH 3pEHUS.
TIpenpiaynine McCIEAOBaHUS MMOKA3ald, YTO MPEINOYTEHHE OTIAACTCS MPUPOIHBIM JaHAmadTaM HO CPABHCHHUIO C
aHTpONOreHHbIMH. HecMOTps Ha 3TO, O NPENIOYTEHUAX CPely Pa3HOOOpa3us NPUPOIHBIX JaHMA()TOB DCTOHMH, IIIE Jiec
(dbopMuUpyeT BaKHBIH acIeKT KyJIbTypbl, H3BECTHO O4eHb Maio. Lleapio naHHOH paboThl OBUIO NMpOaHAIU3UPOBATH
HPEIIIOYTEHNUS PAa3HBIX €CTECTBEHHBIX THIIOB JI€Ca, NCIONB3Ys IS 3TOT0 AeMOHCTpanuio ¢potorpaduii 97 yuactHukam. OneHka
OCHOBBIBANach Ha MaTpHIe GaKTOPOB COMNIACOBAHHOCTH, CIIOKHOCTH M TAMHCTBEHHOCTH, ChopMyIMpoBaHHO# B pabore Karmian
u Kamman (1982, 1989) nns ompeneneHus mpeanouTeHU B oKpykaromel cpexe. [lepen mpoBeaeHHeM HCCleIOBaHUS
npennoyteHui, Gpororpadguu ObUIM OLCHEHBI SKCIEPTAMHM 110 BBILECYIOMAHYTHIM (akTopaMm. OLIEHUBAIUCH TAKXKE U IPYyrue
9JIEMEHTHI ISl BBISICHEHUs, YTO PECIIOHACHTHI CUUTAIN Haubolee WiIM HauMEHee MPHUBJIEKAaTeIbHBIM, U YTO BIHSIO HA MX
npeAnoyTeHus. Pe3ynsraTsl ObUIN MpOaHATM3UPOBAHBI U HAX0XKICHHUS (haKTOpOB, HAMITY4YIINM 00pa3oM IpeICKa3bIBAIOMINX
npennouteHus. CXoacTBa B OIEHKaX MEXTY IPYIIION 3KCIEPTOB U IPYIIIOH HEONBITHEIX JIHI] TAakKe OBUTH MpoBeepeHsl. Kak
MOKa3aJI1 TECThI HEOMBITHBIX JIMLI, (JaKTOP TAMHCTBEHHOCTH OKA3aJICs CTATHCTHYECKU HanboJiee JOCTOBEPHBIM IIpeicKa3aTeieM
HPEINOYTEHHUS, C MOCIEIYIOMNM (aKTOPOM COINIACOBAHHOCTH. DKCIIEPTHI JKe, OTAAJIH HauOOoJblLIee PEIIOYTCHIE BUIaM C
BBICOKOH CTENECHBIO COIIACOBAHHOCTH, MOKa3aB HEKOTOPBIC PA3JIM4YUs B OLIEHKAaX 3KCIEPTOB U He 3kcnepros. Camoe
OTpPHUIATENbHOE BIMSHHUE Ha TPEANOYTEHUS OKa3bIBalM IPH3HAKH THOENN U Pa3iIokKeHUs, a Takke OecropsgodHOCTh B
npupoze. IIpeamnonaraercs, 4T0 HEOTheMJIEMbIE CBOWCTBA JaHAMIA(TOB M €CTECTBEHHBIX IPOILIECCOB €I HE TaK XOPOLIO
HOHATHBI M MIPUEMJICMBI JUIS ONPOIICHHON HOMYJISIUH, H YTO HEOOXOJMMO JaBaTh OoJblue HH(OpMAIMU, oOBACHIIOLICH,

HOYEeMY 3TH NPU3HAKH HPUCYIH IPUPOIHBIM JaHAA(TaM.

KnrwueBbie ciioBa: BHSyaJ’IBHOG BOCHPUATHUE naHz{ma(bTa, B3aI/IMO,Z[eI7ICTBI/I€ YCJIOBCKA U J'IaHI[H_Ia(bTa, MpeaANnOYTCHUA
0pr>1<a10me171 Cp€abl, BUAblI ECTECTBCHHLBIX JIECOB, ECTECTBEHHOCTDH 0pr>1<a10mel71 Cpe€abl
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