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PREFACE

This work is part of a larger study in
which an attempt has been made to clarify,
by various approaches, the different phe-
nomena connected with recreation activities.
A working group under the guidance of
professor Päiviö Riihinen has been respon-
sible for planning the complete study.
The other members of the group are Lasse
Loven M. Se, Timo Kauppi M.A., and
the author of this manuscript. A study
dealing with the socio-economical back-
ground factors of recreation activity has
already been published (JAATINEN 1974)
using the material collected to date.

The environmental preferences of recrea-
tionists, at the stand level in particular, have
been dealt with in this study. The fact
that this work represents only a part of the
earlier mentioned larger study, has set
certain limitations on the empirical material
used in this study. For this reason it has

been possible to concentrate only on some
of the essential hypotheses concerning the
recreation environment. For instance, elu-
cidation of the environmental preferences
of recreationists for forested areas remains
outside the scope of this study.

In addition to the members of the above
mentioned study group, I would like to
thank acting professor Antti Haapanen,
professor Peitsa Mikola, Veli-Pekka Jär-
veläinen Ph.D., and Heikki Juslin M.Se,
who in addition to professor Päiviö Riihinen
have given me much help and advice in
drawing up this manuscript. The manus-
cript has been translated into English by
John Derome B. Sc. Finally I would espe-
cially like to thank those students not al-
ready mentioned who carried out the in-
terviews, often under very difficult condi-
tions.

Helsinki 1974

SEPPO KELLOMÄKI
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1. INTRODUCTION

11. Background of the study and a
review of the literature

The planning bases involved in the manage-
ment of forest areas designated for recrea-
tional purposes can be roughly divided into
three groups: ecological and techno-econo-
mical factors and environmental preferences
of recreationists (e.g. Metsähallitus 1970;
Keskusmetsälautakunta Tapio 1970; PITKÄ-
NIEMI 1972). Environmental preferences in
this study refer to the attitude taken by
recreationists in accepting or rejecting diffe-
rent outdoor environments on the basis
of their natural element (cf. ESKOLA 1962,
1963). The extent to which emphasis is
placed on the last mentioned group of
factors during planning, depends decisively
amongst other things on the intended use
to which the area under consideration is
to be put (cf. MIKOLA 1970).

The environmental preferences of recrea-
tionists can be examined for example on
the basis of the standing trees, the topo-
graphy, or the type of terrain to be found
in the recreation area. In the management
of forested recreation areas, recreationists'
preferences of the standing trees are of
prime importance. Both individual stands
and their position in the whole recreation
forest are points of interest in this respect.

It has generally been presumed that
recreationists prefer mixed stands (cf. e.g.
HÄYRINEN 1971; PITKÄNIEMI 1972; MIKOLA
1973). In addition to coniferous and deci-
duous mixed stands, the central position
held by mature stands has also been stressed
as far as the management of recreation fo-
rests is concerned. Studies carried out in
Central Europe, in particular, back up this
hypothesis (cf. HANSTEIN 1967; MAYER
1969; WEIMANN 1969; WEIDENBACH 1971).
It has been suggested that mixed and
mature stands are preferred above all
because they exhibit a wide variety of
colours, shapes, scents, sounds and diver-
sity of light patterns which are considered
to alleviate nervous tension and to have
a recharging effect (cf. e.g. FRILUFTSOM-

RÄDET . . . 1970; JACSMAN 1971; SAASTA-
MOINEN 1972; Talousneuvosto 1972).

Environmental preferences of recreatio-
nists for forested areas are not as clear
as the corresponding stand evaluations.
However, as a rule the proportion of ma-
ture stands should be greater in forest areas
intended for recreational use than in nor-
mal commercial forests (cf. e.g. MAYER
1969). As well as mature stands, the part
played by a balanced proportion of open
spaces and young stands in increasing the
diversity of recreation environments has
been emphasised (cf. e.g. WEIDENBACH
1971). The study carried out by HAAKENS-
TAD (1972) in the vicinity of Oslo shows
that a diversified distribution of develop-
ment stages should be strived for in which
both mixed stands and pure stands made
up of single tree species are represented.
It is essential that these form the entirety
which the recreationist experiences as being
in a virgin state or at least resembling the
virgin state. In particular, the role played
by this kind of forest area in forming a
varied and stimulating environment, which
simultaneously satisfies the environmental
requirements of different forms of outdoor
activity has been stressed (PITKÄNIEMI 1972;
SAASTAMOINEN 1972; MIKOLA 1973).

12. The study and its limitations

When considering the environmental pre-
ferences of recreationists from the point
of view of forest management, it is essen-
tial to consider their relationship to the
ecological limitations set by the environment
(cf. HENDEE et al. 1968). In actual fact,
an essential part of the problem of recreatio-
nal forest management can be summed up
as follows: what is the relationship between
the environmental preferences of recrea-
tionists and the ecological development of
stands and forest areas. Thus any infor-
mation about stands is essential above all
because most of the decisions and measures
concerning the treatment of forests are
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carried out at the stand level. A stand
also forms an entirety in the environment
which is relatively easy to ascertain. A
rough description of its structure can be
made using comparatively simple concepts,
too.

In order to characterise the stand pre-
ferences of recreationists, ' an attempt is
made to clarify the following questions:

1: What or which tree species are pre-
ferred by recreationists

2: What kind of stands, made up of
different tree species mixtures, appeal
to recreationists

3: Which development stages of stands
appeal to recreationists

Elucidation of these questions can be
considered to give some premises for draw-
ing conclusions for instance about the aims
of recreational forest management and
about methods which should be applied
to realize them, especially when the most
important structural features and the succes-
sional changes of forest stands can concen-
tratedly be described in terms of tree spe-
cies, tree species mixtures and development
stage.

It was earlier suggested that environmen-
tal preference refers to the approval or
rejection of a stand on the basis of the
different natural elements of an environ-

ment. According to ESKOLA (cf. 1963), it
can be characterised as the logical occurrence
of verbal or actual reactions which are aim-
ed at the same elements. It is regarded as
expressing part of the background and
earlier experience in the individual's total
behaviour, or in other words as transmitting
the earlier experience or experiential back-
ground into an actual observation and into
the verbal and actual expressions caused
by it.

Although verbal reactions usually reflect
very weakly real action inclinations, their
importance in studying the bases needed
for recreation forest management cannot
be denied. CAMBELL (1963) considers that
the inconsistency which exists between
verbal expressions and actual behaviour
is caused by the different degrees of dif-
ficulty involved in forming verbal expressions
or in carrying out actions. Thus a person
who is walking for instance through a
spruce stand and who says that for one
reason or another he is particularly fond
of birches, is not necessarily behaving in-
consistently. On the contrary, he could
be considered as belonging to one of two
extreme types: those who have clear se-
lection inclinations as regards both words
and actions, and those who have no clear
selection inclinations in either case (ESKOLA
1966, pp. 223-224).



2. METHODS AND MATERIAL

21. Study approach

211. Questionnaire

Selection of the method and the research
approach for an attitude study is linked
above all with the nature of the attitude
object in question and the reactions caused
by it (ESKOLA 1966, p. 174). As the envi-
ronment preferences of recreationists have
been limited to include only their verbal
reaction inclinations, the only research
methods which could possibly be used were
either questionnaires or interviews, or else
different combinations of these two. In
addition, the systematic observations which
preceded the study showed clearly that it
is not possible to obtain any worthwhile
information about the stand preferences
of recreationists if different observation
methods are used. This conclusion is also
supported by observations made by JAA-
TINEN (1974) concerning the leisure time
activities of people using the study areas.
According to this study the study areas
are most commonly used for different kinds
of active recreation, the direct connections
of which with the forest environment re-
main quite unclear.

The usage of different descriptive and
emphatic emotional content concepts and
appraisements are specific to the reactions
caused by the environment and the changes
in it (Twiss 1969). A good example of this
is the usual way in which scenery can be
described by different types of adjective
attributes or the inclination to put tree
species in a certain order of beauty on the
basis of their visual effect.

It can be concluded from some foreign
examples (e.g. DEGENER 1963), that the
forest stand preferences of recreationists can
be studied in particular by means of the
latter reaction inclination. When the va-
riables were chosen, a forest stand was roughly
defined as being a homogeneous part of
a forest which, as an independent unit of
forest land or as part of it, is clearly different
from the surrounding environment (cf.

SUKACHEV and DYLIS 1964, p. 24; ILVESSALO
1965, p. 159). The variables used in the
questionnaire were formed from properties
which described the main tree species of
a stand, the tree species mixture, the tree
species frequency, and the development
stage, by asking the recipient to set into
order of beauty three alternatives for each
of the forest stand characteristics under
study, e.g. the tree species of a stand —
pine, spruce and birch stand. Apart from
the research carried out by DEGENER
which was mentioned earlier, this type
of ordinal measurement for the characte-
risation of the opinions of recreationists
has been applied in numerous other recrea-
tion studies (cf. SHAFAR 1964; FISCHER
1965; HANSTEIN 1967; HENDEE et al.1968;
MUTSCH 1968; BICHELMAYER 1969; MAYER
1969; WEIMANN 1969; KETTLER 1970; SHA-
FAR and MIETZ 1970; JACSMAN 1971; WEIDEN-
BACH 1971; HAAKENSTAD 1972; SAASTAMOI-
NEN 1972). The variables which have been
used in the questionnaire and the way in
which they have been presented, are shown
in Appendix 2.

212. Interview

2121. Construction of dependent variable

Since the results of the questionnaire do
not really represent the real recreation si-
tuation, the possibility of using real stands
and stand views as attitude objects, was
also studied. The inclination to describe
impressions resulting from the environ-
ment with different descriptive adjective
attributes seemed to be rather suitable
for this purpose. Apart from the possibility
of controlling the quality of the results
obtained by the questionnaire it was also pre-
sumed that it would be possible to get some
information about the relationships between
verbal expressions and actual behaviour.

The method chosen from those available
was the one in which the people being
interviewed were asked to express an opi-
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nion about the interview stand using a
number of adjectives which had been given
a numerical value. These were summed
together and used to elucidate the prefe-
rence relations of the interview stands.
Such scales formed from corresponding lists
of adjectives have earlier been used in some
studies concerning the quality of the envi-
ronment (cf. Twiss 1969; SHAFAR and
MOELLER 1971).

At the same time, some of the essential
principles used in the drawing up of such
a scale can be elucidated. First of all, the
suitability of the scale depends to a great
extent on the choice of words used in the
assessment. Since the quality of the envi-
ronment is being studied, it is only natural
to choose the adjectives in such a way that
they express an individual's preferences
for the environment (ESKOLA 1966, pp.
252-253). According to LOVEN (1973 b),
those adjectives which are commonly used
for describing experiences resulting from
the visual environment and which by using
them the intensity of the experience can
be stressed, can be employed. In addition,
the adjectives which are used should be
semantically stable, i.e. completely inde-
pendent as far as meaning is concerned
from the attitude object or observer (cf.
ÖUNAP 1966).

The adjectives used in the scale were
selected by showing a number of slides
of different stand aspects and natural
views to two experimental groups consisting
of school children and students. The mem-
bers of the groups were asked to write down
the first couple of adjectives they thought
of each time a slide was shown. The 72
most commonly occurring adjectives were
separated and the distinguishing ability
of the adjectives tested in the study car-
ried out during the preliminary investigation
LOVEN (1973 b).

Since many of these adjectives proved
to be neutral or otherwise rather vague,
an attempt was made to remove such ad-
jectives from the basic group. This was
carried out by asking people familiar with
the terminology used in describing scenery
to estimate with a seven class scale, how
positive or negative they considered the
property expressed by the adjective used
in connection with the scenery concept to

be. The test was used to eliminate those
adjectives where the frequency of the
opposite estimates was, inclusive of nought,
greater than or as great as 25 % of the
total number of replies (N = 215), or which
had some significant dependence upon the
background of the estimators (LOVEN 1973 b).

The following adjectives and participles
used as adjectives remained: inspiring, plea-
sant, ugly, original, repulsive, soothing,
attractive, monotonous, delicate, varying,
depressing, unpleasant, beautiful, revealing,
interesting, startling, expressive.

In the factor analysis they were consider-
ed to form a valuation dimension rather
ambiguously interpreted which explained
the main part (over 50 %) of the mutual
variation of the adjectives in the solution
of three facotrs (LOVEN 1973 b). The ad-
jectives were drawn up to form a Likert-
type sum scale, in which the items were
given numerical values in such a way that
the adjectives expressing positive valuation
had values of 4 —7, and adjectives expressing
negative valuation 4 — 1 (see Appendix 1).

2122. Choice of independent variables

It was considered that the scale which
was developed gave a possibility for describ-
ing, in addition to the preference relationship
between stands, the part which individual
stand properties play in the preference, or
in other words to use them for explaining
the variance in the preference variable.

When choosing the independent variables,
account must first be taken of the fact that
to form a preferred view the stand must
fulfill certain physical or rather ecological
premises. However, these premises are
not necessarily a sufficient precondition for
a stand view to be given a high rating in
the preference order. Apart from the eco-
logical premises, the way in which these
factors together form a stand view is ob-
viously decisive (cf. e.g. MILES 1967). It
is also very important whether or not the
observer considers the stand view to live
upto his expectations. However this does
not necessarily have to mean that the va-
riables describing the ecological state of
the environment could not have their own
independent explanatory power as regards
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the variance of the preference variable.
This can be the case especially when the
stand fulfills the premises set upon it as
a preferred view as far as its ecological state
is concerned, but from the point of view
of its structure does not fulfill those demands
in accordance with the natural state which
are possibly connected for example with
a stand view. The analysis can best be
illustrated by the scheme in Fig. 1.

THE VARIABLES DESCRIBING

THE ECOLOGICAL STATE OF

THE STAND

THE VARIABLES DESCRIBING

THE STRUCTURE OF A STAND

VIEW

THE DEPENDENT VARIANCE

OF STAND PREFERENCE

Fig. 1. The analysis scheme

When applying the scheme presented in
Fig. 1 to the choice of independent variables,
those stand properties which had been
considered as being relevant study objects,
were primarily of interest. At the same time,
it has also been presumed that, as the li-
terature supports (cf. e.g. PITKÄNIEMI 1972;
MIKOLA 1973), recreationists prefer in par-
ticular mixed stands made up predominant-
ly of large trees which appear diverse and
natural to them.

When analysing the last mentioned hypo-
thetical stand model, the variables describ-
ing the development stage of the standing
trees and the tree species mixture for in-
stance can be distinguished as ecological
variables. The structure of the stand and
its organization as a stand view are describ-
ed by the concepts of diversity and natural
state. Since as far as views are concerned,
these concepts are used in an even wider
meaning to describe a preferred recreation
environment, they have been chosen to ex-
press the organization of a stand to form
a view in this study. These factors act as
certain kinds of interviewing variables, and
by analysing the relationships between

them and the environment, additional in-
formation can be obtained about the eco-
logical properties of preferred stand views.
It can thus be presumed that, independent
of the ecological state of the stand, the
stands which appear to be diverse and in
a natural state are relatively preferred as
far as their views are concerned.

When choosing the variables, the degree
of natural state of the stand experienced
by the recreationist has been described by
asking the person interviewed to express
by means of a four classed scale, in what
degree of natural state he considers the
stand view in question to be. As far as the
diversity of the stand view is concerned,
it has been described by means of the
estimate of colourfulness made by the
person being interviewed, also using a four
classed scale. In point of fact, this variable
only expresses one characteristic of envi-
ronmental diversity, although it can be
considered as being correlated with other
variables describing the diversity of the
environment. This variable also proved
to be more usable in the preliminary study
interviews than for instance the concept
of diversity.

Apart from the concepts of diversity and
natural state, variables describing the eco-
logical state of the stands were also used
for explaining the variance in the indepen-
dent variable within the framework of the
analysis scheme. Since no clearly accurate
hypotheses could be used as the basis for
the study, material describing the interview
environment and the state of it when the
interview took place was collected rather
widely. In order to facilitate the practical
side of the study, normal forest mensuration
terminology has been used as much as
possible for the stand desciptions, despite
the fact that the relevance of this termino-
logy to landscape research is not yet known.
The variables can be seen in Appendix 3.

22. Study material

The empirical material used in this study
was collected during interviews with rec-
reationists in two recreation areas owned
by the City of Helsinki. The interviews
were subsequently supplemented by a pos-
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tai enquiry. One of these recreation areas,
the so-called Central Park, is situated in the
immediate vicinity of densely populated
areas of the City of Helsinki, and attracts
people taking part in outdoor activities
during both daily and weekend leisure
time. The other study area, Luukkaa
recreation area, is on the other hand located
at a distance of about 30 km from the center
of Helsinki, on both sides of the main road
to Pori. This recreation area is mainly used
at the weekends. Despite the different fa-
cilities provided for recreational activity,
both areas bear the mark of the original
natural environment. In Central Park in

particular, most of the stands consist of
mature spruce stands. A more accurate
description of the areas pertaining to this
study can be found in the study carried
out by JAATINEN (1974) concerning the
recreational utilization of these areas and
its socio-economical background.

The interviews which took place in the
recreation situation were carried out at
fixed points, in forest stands, through which
on both areas a constructed recreation route
passed. The areal distribution and rough
description of the interview points are shown
in Table 1. An attempt has been made in
this study to include only those stands

Table 1. Overall picture of the interview stands

General
information

Number and
location
of stand
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—
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present
present
present

—

absent
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present
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—

—
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9
2 - 3
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—

—

—
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—
—
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Additional
information

Football pitch in sight
Riding path in sight
Ground vegetation

deteriorated
Stand partly on rocky

terrain, electricity
power line

Stand partly on rocky
terrain

Harvesting residues
and aspen saplings

View of lake, ground
vegetation deterio-
rated

Virgin forest

Site type 2) Development class 3) Predominant tree species 4) Type of under storey
OMT am Oxalis-Myrtillus type 0 = Clear cut area mä = Scots pine lhp = Deciduous
MT = Myrtillus type 1 = Seedling stand ku = Norway spruce hvp = Coniferous
VT *=> Vaccinium type 2 — 3 = Middle aged stand ko = Birch
IR = Pine bog 4 = Mature stand
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which are clearly defined as far as their
tree species composition and development
stage are concerned. The variables used
for describing the stands, and which were
used when the material was analysed, are
to be found in Appendix 3.

The attention of the person being inter-
viewed was drawn during the interview
situation to the view formed by the inter-
view stand and he was then asked to describe,
by means of given adjectives, his impres-
sions of the view. The name and address
of the interviewee was asked for and he
was subsequently sent, 2 — 3 weeks after
the interview, an enquiry form in which
the earlier mentioned variables were set
out.

In connection with both the interview
and the enquiry, other material which
describes recreation institutions, for in-
stance the socio-eeonomical background of
the recreationists, was also collected. This
material has also been available when realis-
ing the proposed research objectives. The
material used in this part of the study is
shown in its entirety in Appendices 1—3.

A systematic sample was taken from the
annual user group of the areas, each sample
unit comprising an individual recreationist
and/or recreation group consisting of several

people together taking part in some outdoor
activity. The samples were chosen in the
following manner: the interviewer inter-
viewed the first recreationist or group of
recreationists who happened to come to the
interview stand after he had arrived at the
interview point. Every third recreationist
or group of recreationists which arrived at
the interview point was subsequently in-
terviewed. People who the interviewer
considered to be less than 15 years old were
not included in the material. One person
was chosen by each of the groups intervie-
wed to answer the questions. However,
the individual members of the groups were
allowed to influence the answers given by
the group's spokesman. The material was
collected from both areas during the wee-
kends.

Apart from three interview points in
Luukkaa, the research material is distributed
such that the winter interviews were carried
out during February —March, the spring
ones during April —May, the summer ones
during June —August, and the autumn
ones during October —November. Their re-
lative distribution by season and by study
area is shown in the following table which
includes only satisfactory interviews (JAA-
TINEN 1974).

Winter Spring Summer Autumn

Central Park, % 28 24 23 25 (100) (N = 969)
Luukkaa, % 16 19 46 19 (100) (N = 354)
Total, % 25 22 30 23 (100) (N = 1323)

Altogether 1582 interviews were carried
out, the majority of them being done in
1971. However, the Luukkaa material in-
cludes 60 interviews which were carried
out during winter 1972 since the weather
during the previous winter was of such
a nature that none of the interviews in this
area could have been done under typical
winter conditions. Altogether 1323 replies
were received to the postal enquiry. After
one reminding letter had been sent out,
the reply percentage rose to 84. Every
recreationist who answered the enquiry
forms an accepted observation in this study,
so the total material comprises 1323 ob-
servations.

23. Analysis of the material

The choice of analysis methods used in
this study is limited by a number of factors,
for instance the nature of the research prob-
lem, the research approach of the problem
and the quality of the material collected
(KULOKARI 1970). In this case the choice
of the method has been influenced by the
fact that the aim of this study is the descrip-
tion of the stand preferences of recreationists.
Depending upon the way in which the prob-
lem is approached, all the variables of the
material cannot be considered to be causally
at the same level. The main goal in the ana-
lysis of the interview material has been the



12 Seppo Kellomäki 1975

search for the statistical connection between
the variables used to measure the prefe-
rences and the descriptions of the interview
stands. However, it must be borne in mind
that the existence of statistical dependen-
cies does not necessarily indicate the exis-
tence of any causal connections between
variables (ESKOLA 1966 pp. 258-259). On
the other hand, they should give some in-
dication about which stand properties re-
creationists prefer.

The tabulation technique in which the
variables would be characteristics describ-
ing either the individual stand properties
or typologies formed from them were chosen
for the analysis of the enquiry material.
Since the latter method was considered to
be more graphical than the former des-
criptive method, the choice alternatives
for every stand property were formed by
tabulating the typologies (e.g. pine/spruce/
birch, spruce/pine/birch etc.). Their fre-
quency of occurrence is presented in the
results. The statistical significance of the
results has been studied by means of a
binomial test (cf. e.g. MÄKINEN 1968, pp.
124 — 126). The way in which the back-
ground of the recreationist affects the choice,
has been studied by means of tabulations
and the X2-test carried out at a variable
level.

The preference order of interview stands
as standwise entireties have been illustrated
using adjective score means. Considering

the level of measurement, it would however
have been theoretically more justified to
use some other mean number, for instance
the mean (cf. e.g. VASAMA and VARTIA
1971). Since it is possible in practice to
place a meaningfull interpretation on the
means, they have been used (cf. VALKONEN
1971, p. 19). Thus it has also been consi-
dered justifiable to use variance analysis
for testing the statistical significance of
the preference differences found between
interview stands.

The part which individual stand properties
plays in the stand preference have been
analysed using multiple regression analysis.
Both variables describing the structure of
the stands and their ecological state were
used as independent variables (cf. Fig. 1).
The last mentioned variables were selected
stepwise for the constructed model by the
step-up method. All the variables used
for describing the ecological state of the
interview stands were thus selection objects
(cf. Roos 1971). However it should be
stated that the material does not in all
respects, for example as regards the level
of measurement, correspond to the premises
set on the application of regression analysis.
Nevertheless, in practice the usability of the
results does not have to decrease except
under quite exceptional conditions (cf. Ku-
LOKARI 1970). Correlation analysis and
factor analysis are used for studying the
reliability and the validity of the results.



3. RESULTS

31. Questionnaire e.g. MIKOLA 1973). In order to study this
hypothesis, the questionnaire recipients were

311. Tree species and tree species mixture asked to place stands formed purely of
preferences pine, spruce or birch into order of beauty.

The choice combinations calculated from
The idea that birch in particular but also those replies which had been aswered in

pine has greater scenic value than spruce full are presented in Table 2. It can be
seems to have become quite common (cf. seen from the table that the combinations:

Table 2. Tree species choice combinations

birch/pine/spruce — and pine/birchispruce
occurred more frequently than any other
choice combination. On the other hand,
those combinations in which spruce took
first or second place remain quite insigni-
ficant. These results correspond to that
which was expected and do not show any
deviating characteristics from commonly
held ideas.

The quality of the recreation environ-
ment as regards the tree species preferences
has been studied elsewhere. The observa-
tions made in Norway by HAAKENSTAD
(1972) are rather interesting. He found that
recreationists from the Oslo area showed

the same preference for pine as was found
in this study. On the other hand, they
showed a negative preference for spruce
and birch. In Denmark, DEGENER (1963)
found that recreationists regarded beech
as being more beautiful than any of the
tree species to be found in Denmark. Ac-
cording to DEGENER, the relative common-
ness of different tree species and the back-
ground knowledge of the recreationists
concerning trees in general had an important
effect on the results. However, these ob-
servations obviously do not explain the re-
sults which were obtained in this study,
and the explanation for the preference

Choice Number of Distribution Statistical signi-
combination1) times chosen of choices, %

choices, %

ko/mä/ku 472 38.6 99.9

mä/ko/ku 441 36.1 99.9

Predicted choice percentage 16.7 %

ko/ku/mä 122 9.9 99.9

mä/ku/ko I l l 9.1 99.9
ku/ko/mä 42 3.4 99.9
ku/mä/ko 35 2.9 99.9
Total 1223 100.0

*) mä = Scots pine
ku = Norway spruce
ko = Birch


