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This study examined the relationships between forest management planning units and
patches formed by forest habitat components. The test area used was a part of Koli
National Park in North Karelia, eastern Finland. Forest management planning units (i.e.
forest compartments) were defined by using a traditional method of Finnish forestry
which applies aerial photographs and compartmentwise field inventory. Patches of
forest habitat components were divided according to subjective rules by using a chosen
set of variables depicting the edaphic features and vegetation of a forest habitat. The
spatial distribution of the habitat components was estimated with the kriging-interpola-
tion based on systematically located sample plots. The comparisons of the two patch
mosaics were made by using the standard tools of GIS.

The results of the study show that forest compartment division does not correlate very
strongly with the forest habitat pattern. On average, the mean patch size of the forest
habitat components is greater and the number of these patches lower compared to forest
compartment division. However, if the forest habitat component distribution had been
considered, the number of the forest compartments would have at least doubled after
intersection.
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1 Introduction

It is evident that forestry and forest management
planning needs today a more ecologically orient-
ed approach (Uuttera and Kangas 1995). In Fin-
land, a great amount of effort has recently been
put into development of new instructions for
forestry practices, which would take the preser-
vation of forest biodiversity into account (e.g.
Luonnonläheinen metsänhoito 1994). In addi-
tion to practical forestry operations, biodiversity
preservation should also be taken into account as
an objective in forest management planning cal-
culations. To accomplish this task the division of
forest management planning calculation units
should be tailored to meet the needs of the man-
agement objective (Store 1996).

In the present situation the basic unit for forest
management planning calculations is a forest
compartment (Kangas and Pukkala 1996). The
forest compartment division aims to divide for-
ests into homogenous units in regard to wood
production. The criteria for the division are for-
est site productivity, tree species composition,
and the density and stage of the development of
the stand. To achieve the objective of biodiversi-
ty preservation in forest management planning
the forest compartments should be divided, not

only in regard to wood production, but also in
regard to processes and structures maintaining
forest biodiversity at landscape level (e.g. An-
gelstam 1992, Franklin 1993). When consider-
ing maintenance of biodiversity in any given
boreal landscape, disturbance becomes a central
mechanism. This is because many forest organ-
isms are connected to mosaic of habitats deter-
mined by disturbances and the following vegeta-
tion succession (e.g. Attiwill 1994, Huston 1994).

The natural disturbance regime of boreal for-
ests is determined to a large extend by macrocli-
mate and edaphic factors, i.e. the geocomponent
of a forest habitat (e.g. Zackrisson 1977). Within
the timescale of operative forest management
planning, a geocomponent of a forest habitat can
be considered permanent. The variation of a ge-
ocomponent within a forest area is the basis for
habitat diversity (Fig. 1). However, the frequen-
cy and intensity of disturbances is also affected
by the age of the stand due to, for example, the
accumulation of unburned biomass (Romme and
Despair 1989).

Every stage of forest succession following the
disturbance is floristically and faunistically dis-
tinctive, and the landscape pattern of different
succession stages enhance the distribution and
abundance of forest species (Forman and Gor-
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Fig. 1. The concept of forest ecosystem.
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don 1986, Haila et al. 1987, Angelstam 1992).
Within a shifting mosaic of a forest landscape,
the biocomponent of a forest ecosystem (Fig. 1),
i.e. the structural and associate flora and fauna
(Huston 1994), change constantly. Ecosystem
processes like regeneration, growth, and mortal-
ity, caused by disturbances of abiotic or biotic
nature in different spatial scales, change the com-
position of a biocomponent (Kuusela 1990, Ku-
uluvainen 1994). The variation of the biocompo-
nent of a forest ecosystem, particularly the di-
versity of structural species (Huston 1994), should
specify the forest habitat division, determined by
the properties of the geocomponent (Fig. 1). In
boreal conditions the habitat structure forming
structural species are tree species (Sukatsev 1960,
Huston 1994).

A set of variables depicting the variation in the
properties of the geo- and biocomponent of a
forest habitat can be defined to a certain extent
(Uuttera and Kangas 1995). A geocomponent
can be described by variables depicting the pro-
ductivity of the site. In the traditional 'wood
production oriented' forest management in Fin-
land, the Cajanderian site classification (Cajander
1926), based on plants and plant communities, is
used as operational indicator of site fertility. The
Cajanderian system has, however, been recently
criticised (Kuusipalo 1985, Tonteri et al. 1990,
Nieppola 1993). The system does not take enough
into account for example topography of the site,
the tree stock composition and coverage, and
interactions between tree layer and properties of
the soil. Therefore, the Cajanderian classifica-
tion should be specified with variables such as
topography, soil texture and acidity of the raw
humus of the site, which all affect the productiv-
ity, and therefore also biodiversity of the site.

In addition to factors like tree species compo-
sition and density of the forest stock, which are
important for the 'wood production oriented'
management, the vertical structure of forest (e.g.
Mac Arthur and Mac Arthur 1961) and the amount
of decayed wood (Kouki 1993) are seen impor-
tant for 'biodiversity preservation oriented' man-
agement. Therefore the habitat patch mosaic de-
termined based on features of geocomponent
should be specified by the existence, composi-
tion and structural diversity of the vegetation
layers including dead wood.

In many respect, the two approaches to divide
forest patches, i.e. 'wood production oriented'
and 'biodiversity preservation oriented' approach-
es, are overlapping. However, regardless of the
basis of defining patches, a landscape does not
include only a single patch mosaic, but contains
a hierarchy of patch mosaic across the range of
scales (Wiens 1989, Wiens and Milne 1989).
Therefore, it is presumable that coarse 'wood
production oriented' patch division includes great
variation of 'biodiversity preservation oriented'
patches. This study investigates the relationships
between the spatial variation of the chosen vari-
ables depicting the forest habitat components
and forest compartment division conducted by
the traditional methods of Finnish forestry.

2 Material and Methods

2.1 Study Area

The 98 ha area of the northernmost part of Koli
National Park, Finland, was chosen as the test
area (Fig. 2). By the features of vegetation, Koli
National Park belongs into the mid-boreal Poh-
janmaa-Kainuu district, which is a unit in the
Finnish vegetation geographical division (Haka-
listo 1989). The sites of Koli National Park are
characterized by hills with a relatively good lev-
el of fertility and consequently an interesting set
of vegetation. In these kinds of areas, the vegeta-
tion is exceptionally rich, including many spe-
cies, which require a specified environment for
their existence. The great variation in topogra-
phy and vegetation offers a good basis for com-
parisons between the forest patches defined by
'wood production oriented' and 'biodiversity
preservation oriented' approaches.

2.2 Method for Determination of the
'Wood Production Oriented' Forest
Patch Mosaic

In 'wood production oriented' approach, forests
in Finland are preliminarily divided into com-
partments by using visual interpretation of false
colour aerial photographs. This division is ad-
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