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STATE OF THE FORESTS ON OLKILUOTO ISLAND IN 2004

ABSTRACT

This report describes the permanent monitoring system, the basic tree and stand measure-
ments, and the state of the forests on Olkiluoto Island in relation to corresponding areas in
Southwest Finland. The area described represents 561 ha of forests. The trees on the per-
manent sample plot system were measured in accordance with the field manual of the
National Forest Inventory. The forests in Olkiluoto are mainly intensively managed, com-
mercial forests, apart from the Liiklanpera Nature Conservation Area which is not sub-
jected to forest management. The soils are more fertile and the forests are younger than
those on the average in Southwest Finland. The proportion of stands where the dominant
tree species is Norway spruce is higher than that in Southwest Finland. Mixed stands are
more common than in the comparison area. The stand volumes are similar, with the excep-
tion of the oldest age classes. The size class distributions are also similar to those in South-
west Finland. A higher proportion of the stands in Olkiluoto have been regenerated artifi-
cially compared to the situation in Southwest Finland in general. The silvicultural condi-
tion of the forests in Olkiluoto is better, and there are fewer cases of damage in the forests
in Olkiluoto compared to Southwest Finland. The most common causes of damage were
moose and storms. The frequency of silvicultural treatment in Olkiluoto has been mark-
edly higher than that in Southwest Finland in general; 45% of the area had been treated
during the last 10 years. The proportion of areas not treated during the last 30 years is
higher than that in Southwest Finland. The proportion of regeneration areas that have been
ploughed is also higher than elsewhere in Southwest Finland. About 10% of the total area
of'the island has been drained, and undrained mires cover 17 ha. The biodiversity situation
in Olkiluoto is better than that in Southwest Finland in general due to the long shoreline
and the presence of the nature conservation area.

Keywords: environmental monitoring, permanent sample plot, forest condition



METSIEN TILA OLKILUODOSSA VUONNA 2004

TIVISTELMA

Raportissa esitetdan Olkiluodon metsien seurantajarjestelméin pysyva koealaverkko,
perustamismittaukset ja kuvataan Olkiluodon metsien nykytila suhteessa vastaaviin metsiin
Lounais-Suomen metsikeskuksen alueella. Kuvattava alue kattaa 561 ha metsaa. Pysyvan
koealaverkon puut mitattiin samaan tapaan kuin koealat valtakunnan metsien inventoinnissa.
Olkiluodon metsit ovat padosin intensiivisesti hoidettuja talousmetsia. Poikkeuksena on
Liiklanperan Natura-suojelualue, joka sisaltda paljon lahopuuta ja nostaa saaren bio-
diversiteetin tilaa. Metsiat ovat keskimaarin hieman Lounais-Suomen muita metsia
rehevampid ja nuorempia. Vallitsevana puulajina on kuusi useammin kuin muualla Lounais-
Suomessa. Sekametsid on myos vertailualuetta runsaammin. Puustojen tilavuudet ovat
vanhimpia ikaluokkia lukuun ottamatta samankaltaisia sekd Olkiluodossa ettd Lounais-
Suomessa. Puiden kokojakauma Olkiluodossa on hyvin ldhella alueen keskimaaraista.
Metsid on uudistettu Olkiluodossa useammin viljelemalld kuin Lounais-Suomessa yleensa.
Metsien metsanhoidollinen tila on my6s parempi kuin Lounais-Suomen metsien keski-
maarin. Tuhotilanne on Olkiluodossa parempi kuin Lounais-Suomessa keskimaéarin.
Pahimpia tuhonaiheuttajia olivat hirvi ja tuuli. Alueen pinta-alasta on kisitelty 45%
viimeisen 10-vuotiskauden aikana, mika on merkittavasti enemmén kuin Lounais-Suomessa
keskimaarin. Toisaalta yli 30 vuotta hakkaamatta olleita alueita on Olkiluodossa selvésti
enemman kuin Lounais-Suomessa. Uudistusalueet on aurattu useammin kuin muualla
Lounais-Suomessa. Saaren koko pinta-alasta noin 10% on ojitettu. Ojittamattomia soita
on jaljella 17 ha. Olkiluodon biodiversiteetin tila on parempi kuin Lounais-Suomessa
keskimaarin, mika johtuu pitkésta rantaviivasta ja alueella olevasta suojelualueesta.

Avainsanat: ympdriston seuranta, pysyvdt koealat, metsien tila



TABLE OF CONTENTS

Abstract

Tiivistelma

FOMBWOIT .....eiietiiteeete ettt ettt e e e e e e e e et e e e e e e e e e e e e e e e e e e e e eeeeeeea, 3

TINTRODUCTION ... 5

2 FIELD MEASUREMENTS .....ooiiiiiiie e 7

3 CALCULATION OF THE RESULTS ...oooiiiiiiiee e 11

A RESULT S e 13
4.1 Distribution of [and .............ouuiiiiiiiiiiiiiiiiiiie e 13
4.2 Tree species dOMINANCE .........coooviiiiee e 15
4.3 Age and development ClasSes ...........ouueeiiiiiiiiiieee e 16
4.4 Stand structure and VOIUME ................ooiiiiiiiii e 18
4.5 Silviculture and regeneration...................ooooiiiiiiii e 20
4.6 DAMAGE ....ooveeeei e 20
4.7 Pastmanagement actions...............ooiiiiiiiii i 23
4.8 BIOAIVEISILY .....ooveeeiii e 26
4.9 Accuracy Of the reSUILS ..o, 29

BCONCLUSIONS ... 31

B SUMMARY .o 33

REEIENCES ... .ttt e e 35

Appendix A: Detailed inventory results ..............ccooeiiiii e 37






FOREWORD

The report covers part of the work carried out to fulfil the requirements set by the Finnish
authorities to monitor the environment on Olkiluoto Island around the site of the final
depository of spent fuel from the nuclear power plants. The Finnish Forest Research Insti-
tute (METLA) has been selected to carry out most of the environmental monitoring of the
forest ecosystems. The monitoring is planned and executed jointly with POSIVA and
METLA personnel. Several persons have participated in the planning and execution of the
inventory work at different stages. The authors would like to acknowledge the contribu-
tion of Ari Ryynanen, Aimo Jokela, Ari Kokko, Hannu Latvajarvi and Taisto Jaakola for
leading the field groups. Several field assistants made the collection of data possible. The
time-consuming work of registering the collected field data, and consequent checking the
data, supervised by Olli Seppéala and Anita Hiltunen, is also greatly acknowledged. The
work was organised and supervised by the project co-ordinator Lasse Aro who also de-
serves thanks. The final check of the report was performed by Reija Haapanen from
Haapanen Forest Consulting. Several other persons not mentioned in the above have also
contributed to successfully completing this report, and we gratefully acknowledge their
contribution.






1 INTRODUCTION

Monitoring the land environment on Olkiluoto Island is divided into three different levels,
as described in the POSIVA monitoring programme (Raitio et al. 2005). Assessment of
the vegetation types (Miettinen & Haapanen 2002) and forest resources on the island (Rautio
et al. 2004) form the first level of monitoring. The second level consists of the establish-
ment of the basic forest monitoring grid, based on the mapping of the vegetation and forest
resources. The continuous forest inventory project was originally outlined by Saramaki,
Raitio and Haapanen in 2001 in an unpublished report, and further modified during the
initial phases by Raitio et al. (2005). The grid, called POSIVA FET (Forest Extensive
Monitoring Plot; Figure 1), allows changes in the environment to be followed at regular (5
to 10 year) intervals. The third level of monitoring comprises intensive monitoring, whereby
a number of intensively (daily, weekly) monitored sample plots have been established on
representative sites on the island. The parameters measured include, for example, deposi-
tion, chemical composition of the plants and soil, plant community structure, and forest
characteristics.

The basic forest monitoring allows continuous follow up of the environment and its com-
parison with corresponding areas located in other parts of Finland. Changes in the vegeta-
tion, soil, and forests will be of particular interest. In the initial stages the monitoring only
describes the present situation but, following repeated measurements, changes in the envi-
ronment can be detected and consequently modelled. Any deviations from the expected
development will also be identified and their causes studied. Starting the monitoring be-
fore any construction or other operations have been carried out provides a reliable control
period before the final use of the area begins.

A statistically reliable picture of the current state of the tree stands, vegetation and soil is
required when monitoring the environment. A sample of the tree stands, vegetation, and
soil is to be inventoried in order to provide a basis for monitoring the current state and
future changes. The sampling will be carried out systematically because, according to a
number of studies (e.g. Nyyssonen et al. 1967, 1971), this is more effective than random
sampling. Based on earlier studies (e.g. Nyyssonen 1954, Tapion Taskukirja 1997), we
can assume that, for an area the size of Olkiluoto Island, the current main characteristics of
the tree stands can be described to a sufficient accuracy and growth can be monitored
reliably by locating the sample plots at a distance of 100 meters. The selected sample plot
density can be reduced with respect to the vegetation cover measurements and soil sam-
pling due to the high costs of vegetation and soil sample collection and analysis. The
variability of the vegetation and soil are known to be greater than that of forest character-
istics. If the sample has to be divided into a large number of small strata, the reliability of
the individual strata will be reduced. For example, the strata for individual deciduous
species are relatively small and thus the accuracy will decrease. As will be explained later
on in this report, the selected sample intensity was not large enough to reach the set targets
in the case of the smaller strata especially.

The systematic observation plot inventory consists of the following stages: 1) tree stand
measurements, 2) vegetation coverage analysis, and 3) plant and soil sampling for chemi-



cal and physical analyses. This report describes the first part — the tree stand measure-
ments. It describes the area using the classification of Finnish National Forest Inventory
(NFI) and compares the results with standard, regional NFI figures of the Southwest Fin-
land Forestry Centre (later Southwest Finland; Korhonen et al. 2000; Figure 1). As the
monitoring grid is to be a permanent grid, no destructive tree sampling (e.g. boring of trees
for increment samples) was performed. As a result, no growth figures are presented be-
cause they would have to be based on growth models and thus not very accurate. Unlike in
the compartment-wise inventory, completed in 2003, no recommendations concerning
future forestry operations are given here as they would be of statistical interest only.

e Tampere

Helsinki
. il

: : —
b) T Eurajpensaim)
(]

'gn,f

Figure 1. Location of Olkiluoto Island in the Southwest Finland Forestry Centre (a) and
permanent monitoring grid of Olkiluoto (b).



2 FIELD MEASUREMENTS

The field measurements were carried out during summer 2004. Grid intersection points
located within the depository construction area, as well as points located below power
lines, were excluded from the assessments. Furthermore grid middle points on the treeless
wetland areas near the sea were also omitted from the measurements.

Field measurement of the tree stand variables is based on the use of three concentric circu-
lar sample plots of fixed radius (Figure 2). The sample plot size depends on the breast
height diameter of the trees. The plot sizes for trees of different diameter classes are pre-
sented in table 1.

If a compartment border runs through the sample plot then the border is temporarily marked
on the ground and on the sample plot map. The location of the trees is mapped by deter-

mining the direction and distance from the centre point of the plot. The trees are marked
with a paint spot at a height of 1.3 meters on the side of the tree facing the centre point.

AY[Ne

Q Vegetation square

[
|| Soil sampling pit
A pling p
Humus sample
]

A\ Peat sample
.A @® Needle sampling tree

mo A

Figure 2. Schematic diagram of the sample plot and sampling points on the plot.

Table 1. Radius (m) and total area (m?) of the sample plot and
the breast height diameter (DBH) of the measured trees (cm).

Radius, m Total area, m> DBH, cm
9.77 300 >4.5
5.64 100 25-45

3.09 30 <25




The tree variables listed in table 2 are determined on the trees, depending on the state of
the tree: living tally tree, dead standing tree or dead tree lying on the ground.

Every 7% tally tree with a diameter of over 4.5 cm and every 14" tree with a diameter of
less than 4.5 cm are measured as a sample tree. Sample tree selection continues over
consecutive sample plots. The sampling density of trees is determined on the basis of the
results of the inventory by forest compartment. In addition to tally tree information, the
sample tree variables (Table 2) are estimated or measured in accordance with the field
manual of the National Forest Inventory.

Table 2. Variables measured on living tally trees, dead standing trees, dead trees lying on
the ground (snag), and sample trees. The variables are estimated and measured in
accordance with the manual of the National Forest Inventory (NFI9).

All trees Dead trees lying

on the ground

Dead standing trees Sample trees

The number of the Tree species Tree species Age?V
compartment in which
the tree is located
Appearance of the tree ~ Appearance of the tree Mode of
regeneration

Direction and distance
from the centre point of
the sample plot

Tree species
Diameter at breast height
Tree class

Crown layer

Coverage of bark

Degree of decay

Diameter at breast
height

Height

Coverage of bark

Snag class

Degree of decay

Diameter at stump height
Crown diameter

Length

Upper diameter
(6.0 m) of trees
over 8 m in height
Dead branch limit

Lower limit of
living crown

Height

Length of broken
stem

Damage symptoms
Time of damage
occurrence

Cause of damage
Degree of damage

D either from regeneration records, or by counting the number of branch whorls, or measured from incre-
ment cores taken outside the plot.



Table 3. Components of the measurement packages.

Measurement package 1

Measurement package 2

Form of use

Land class

Land sub-class

Soil type

Thickness of peat layer (on peatlands)

State of drainage (on peatlands)

Site type

Forest or peatland site type
Development class of stand
Quality of the stand
Special characteristics
Tree species

Damage

Measures

Stand information:

Tree species

Tree storey

Mode of regeneration
Stem number

Basal arca

Diameter

Mean height

Age

Dead branch limit

Main site type

Mixed site type

Site type

Stoniness

State of drainage

Drainage carried out

Time of drainage

Ditch spacing

Condition of ditches

Number of tree storeys
Position of storey

Development class

Mode of regeneration
Proportion of viable artificially
regenerated seedling

Dominant tree species
Proportion of 1 sub-tree species
Proportion of 2™ sub-tree species
Proportion of conifers 1
Proportion of conifers 2

Stem number

Total number of scedlings

Age at breast height

Damage symptom

Time of occurrence of damage
Causc of damage

Beard lichens

Foliose lichens

Crustose lichens

Quality of tree stand

Cause of decrease in quality
Felling carried out

Time of fellings

Site preparation

Time of site preparation
Silvicultural measures carried out
Time of silvicultural measuresd
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3 CALCULATION OF THE RESULTS

The results are calculated using the methodology of the National Forest Inventory, which
is described in detail in Tomppo et al. (1998). The results can be divided into area and
volume estimates and their reliability. The area proportions are estimated on the basis of
proportions of sample midpoints. For instance, the proportion of mineral soils out of the
area of forest land is calculated by dividing the number of sample midpoints on mineral
soils by the total number of sample midpoints on forest land. As every sample point repre-
sents one hectare, the estimate of total areas by sub classes equals the number of sample
points per sub classes.

Volume estimates are calculated on the basis of the measured sample and tally trees. The
volumes of timber assortments are estimated first for sample trees using the volume and
stem curve models by Laasasenaho (1982). The volumes of the sample trees will then be
generalised to tally trees such that & of the most similar sample trees are selected for every
tally tree from the sample trees, based on the common tree and stand measurements (e.g.
DBH, tree species). Then the necessary mean characteristics are calculated from the di-
mensions of these most similar sample trees.

The sampling errors were estimated using the grouping method originally developed by
Matern (1960, see also Tomppo et al. 1998).
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4 RESULTS

The main findings of the inventory are presented in the following chapters. The detailed
inventory results are presented in the appendices.

4.1 Distribution of land

Forestry land is divided into forest land, scrub land and waste land according to its capac-
ity to produce wood volume. On forest land the mean annual increment using a standard
rotation period is 1.0 m*ha/year or more, on scrub land between 0.1 — 0.99 m?/ha/year,
and on waste land under 0.1 m*/ha/year. Forest roads and depots also belong to forestry
land. The total inventoried area is 561 ha (Figure 3). The distribution of land areas in
Olkiluoto and the Southwest Finland Forestry Centre are given in Appendix table A-1.

Most of the inventoried area in Olkiluoto is forestry land, with small proportions of other
land uses. It should to be noted that built-up areas on Olkiluoto Island were excluded from
the inventory area. The scrub land and waste land proportions are close to the regional
average (Figure 4).

Vegetation classes

[ Rocks
[ Rockforests
I Fine forests
- Spruce forests

- Mixed coniferous forests

- Deciduous forests

- Mixed deciduous and coniferous forests

] wres
Shores

D Excluded areas, electric power line, roads etc

Figure 3. Vegetation classes of Olkiluoto (Miettinen & Haapanen 2002).
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The vegetation classes in Olkiluoto are, on the average, slightly more fertile than in South-
west Finland (Figure 5). However, the differences are not very marked. Grove-like and
fresh mineral soil sites are more frequent in Olkiluoto than in Southwest Finland.

The relative area of mires in Olkiluoto is less than that in Southwest Finland on the aver-
age. As the area has been under active management, the proportion of undrained mires is
lower than in Southwest Finland (Figure 6). However, the ditches are relatively recent and
the drainage situation of the mires is still changing.

B olkiluoto
B southwest Finland Forestry Centre
100
90 T
80 7T
70
60 T

% of land area
I3
S

40 T
30 T
20 T
10 T
0
Forest land Scrub land Waste land Roads, depots  Total Forestry Other land
etc. (agricultural
etc.)

Figure 4. Distribution of land area in Olkiluoto and in the Southwest Finland
Forestry Centre.

O olkiluoto

B southwest Finland Forestry Centre

60
] I
£ 50
(]
w
o
X 40
a
&
S 30
c
2 20 l
8
)
1
g 0
o === |
Grove and Grove-like  Fresh mineral Dryish Dry mineral Extremely  Rocky soils,
corresp. mineral soil soil and mineral soll soil and infertile fine sandy
peatland and corresp. corresp. and corresp. corresp. mineral soil soil, stony sail
peatland peatland peatland peatland and corresp.

peatland

Figure 5. Distribution of forest land, scrub land and waste land into vegetation classes.
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4.2 Tree species dominance

The tree species distribution differs from that of Southwest Finland mainly in the greater
dominance of spruce and deciduous species. The coastal black alder forest stands are char-
acteristic of the area (Figure 7). The proportion of pine-dominated forests is clearly lower
than in Southwest Finland. The reason for this shift is mainly the higher fertility of the
soils in Olkiluoto. More demanding spruce and deciduous tree species dominate on more
fertile soils.

O olkiluoto

B southwest Finland Forestry Centre

80

50 T

40

30 T

% of forestry land area

0 [

Undrained Drained Undrained mires Recently Transforming Transformed

drained

Mineral soils Mires

Figure 6. Drainage situation in Olkiluoto and the Southwest Finland Forestry Centre.

@ Olkiluoto

H Southwest Finland Forestry Centre

70

60

50

40 1

30

—- ITLW m_

Treeless Pine Spruce Silver Downy  Aspen Grey Black Sallow Larch Oak
birch birch alder alder

% of forest and scrub land area

Tree species

Figure 7. Dominance of tree species on forest and scrub land in Olkiluoto and
the Southwest Finland Forestry Centre.
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There are less pure single species stands in Olkiluoto than in Southwest Finland generally
(Figure 8). The proportion of mixed forests is correspondingly higher. This phenomenon
is also a consequence of the more fertile soils and relatively high proportion of the coast
line where primary forests still dominate.

4.3 Age and development classes

The forests of Olkiluoto are generally younger and belong to earlier development stages
than the forests in Southwest Finland. While in Southwest Finland one third of the forests
are less than 40 years old, the corresponding figure for Olkiluoto is close to two thirds.
Forests of over 120 years of age are almost completely absent from Olkiluoto, whereas
their proportion in Southwest Finland is measurable (Figure 9). The same phenomenon
can be seen in figure 10, where young thinning stands constitute about 40% of the total
forest area.

OOlkiluoto
B southwest Finland Forestry Centre

45

40

35 7

30 7

25

20

15

% of forest land area

10

Proportion of one species > 95 % Proportion of dominant species Proportion of dominant species <
75-95% 75 %

Figure 8. The proportion of pure single species stands and mixed stands on forest land
in Olkiluoto and in the Southwest Finland Forestry Centre.
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Oolkiluoto
B Southwest Finland Forestry Centre
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Treeless 1-20 21-40 41-60 61-80 81-100 101-120 121-140 141-160 Over 160
Figure 9. Distribution of forests into age classes in Olkiluoto and the Southwest
Finland Forestry Centre.
45 . ;
O Open regeneration site
40 ] B Young seedling stand
[0 Advanced seedling stand
35 O Young thinning stand
30 B Advanced thinning stand
O Mature stand
25 l Shelterwood stand
X [0 Seed tree stand
20
15
10 ]
il 1
0 P —_— P
Olkiluoto Southwest Finland Olkiluoto Southwest Finland
Forestry Centre Forestry Centre
developable low yielding

Figure 10. Distribution of forests into different development classes in Olkiluoto
and the Southwest Finland Forestry Centre.
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4.4 Stand structure and volume

The mean volumes of different age classes are rather similar in Olkiluoto and in South-
west Finland (Figure 11), apart from the oldest age classes that are poorly represented in
Olkiluoto and are restricted to the old forests in the nature conservation area. The cluster-
ing of the oldest age classes into a separate unmanaged region creates a peak in the mean
volumes of these classes.

The distribution of volume between tree species follows the distribution of area by domi-
nant tree species and in Olkiluoto includes more spruce, silver birch and other broadleaved
trees than is generally the case in Southwest Finland (Figure 12).

Stem size distribution in Olkiluoto does not differ very much from the average for South-
west Finland (Figure 13). Most of the stems are in the smallest diameter classes. The
average number of stems on forest and scrub land in Olkiluoto is 3 288 stems/ha and in
Southwest Finland 3 332 stems/ha. Downy birch is the most frequent species both in
Olkiluoto and Southwest Finland. In both areas about half of the stems are also less than 2
cm in diameter at breast height. Within conifers there was a clear difference between the
areas. In Olkiluoto, the number of pines per hectare was about one third of the number in
Southwest Finland, while the number of spruces was slightly more than in Southwest
Finland. The number of silver birches was also much higher in Olkiluoto than in South-
west Finland on the average.

OOlkiluoto

B southwest Finland Foresty Centre

400

350

300 ]

N
al
o

N
o
o

m /ha, on forest land
I
o

3

o=

Treeless 1-20 21-40 41-60 61-80 81-100  101-120 121-140 141-160 Over 160
Age class, year

Figure 11. Mean volumes by age classes in Olkiluoto and the Southwest Finland
Forestry Centre.
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Oolkiluoto

B Southwest Finland Forestry

50

45

40

35

30

25

20
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Proportion of tree species, % of total volume
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: | | m

Pine Spruce Silver birch Downy birch  Other broadleaved

Tree species

Figure 12. Distribution of total volume by species on forest and scrub land in Olkiluoto
and the Southwest Finland Forestry Centre.

O olkiluoto

B southwest Finland Forestry Centre

60

40

30 1

% of stems

10

0-2 34 5-9 10-14  15-19 20-24 2529  30-34  35-39 Over 39
Breast height diameter class

Figure 13. Stem size distribution on forest and scrub land in Olkiluoto and in the South-
west Finland Forestry Centre.
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4.5 Silviculture and regeneration

The silvicultural condition of the forests in Olkiluoto is better than that in Southwest Fin-
land on the average (Figure 14). There is a very small proportion of low yielding stands in
Olkiluoto. As the area is under intensive management the proportion of artificially regen-
erated young stands in Olkiluoto (48%) is greater than the corresponding figure in South-
west Finland (32%). However, the percentage of failed artificial regeneration is higher in
Olkiluoto than in Southwest Finland. The number of viable seedlings in all the seedling
stands was greater in Olkiluoto compared to the case inSouthwest Finland.

A lack of silvicultural management and poor technical quality of the growing stock are the
most common reasons for decreased quality in Olkiluoto, whereas unevenness of forest
stand and damage are the main factors decreasing quality in Southwest Finland (Figure
15). Overall, most of the forests in Olkiluoto have been subjected to good management
and can be regarded as being in a good condition. There are no known threats to the
forests, because damage caused by moose also seems to be at low level despite the fact
that the moose population on the island is high.

4.6 Damage

In Olkiluoto the area of undamaged forest stands (76.4%) was higher than in Southwest
Finland (63.2%) (Table 4.). The difference is mainly due to the fact that the amount of
mild damage in Southwest Finland is about 17 percentage points greater than in Olkiluoto.
Also the proportion of undamaged deciduous trees in Olkiluoto is significantly higher
than in Southwest Finland. The main cause of damage in Olkiluoto is moose, followed by
wind (Table 5). In Southwest Finland the greatest cause are fungi followed by human
activities.

O Olkiluoto
B southwest Finland Forestry Centre

70
60
50
40
30
20

p — —

Good Satisfactory Passable Low yielding
Quality class

% of forest land area

Figure 14. The quality of forest stands on forest land in Olkiluoto and the Southwest
Finland Foresty Centre.
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B Olkiluoto
B Southwest Finland Foresty Centre

70

% of forest and scrub land area

Quality not decreased

Age of forest stand

Tree species not of value

Over density

Reason for decreased quality

Lack of silviculture

Natural thinness

Cutting

Unevenness
Damages

Poor technical quality

Figure 15.The reasons for a decrease in quality in Olkiluoto and the Southwest Finland
Forestry Centre.

Table 4. Degree of damage by dominant tree species on forest land in Olkiluoto.

Degree of damage

Dominant tree species

Treeless Pine Spruce Deciduous Forest land
total

ha % ha % ha % ha % ha %
Mild 0 0 5 32 17 7.1 6 5 28 54
Noticeable 0 0 17 108 30 126 17 142 64 124
Serious 0 0 7 44 5 2.1 13 108 25 48
Complete 0 0 0 0 2 0.8 3 2.5 5 1
No damage 2 100 129 81.6 184 773 81 675 396 764
Total 2 100 158 100 238 100 120 100 518 100
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Table 5. Causes of damage by the degree of damage on forest land in Olkiluoto.

Cause of damage Mild Noticeable Serious  Complete Total
ha % ha % ha % ha % ha %
Abiotic damage Total 8 286 19 297 3 120 1 200 31 6.0
Wind 8 286 15 234 1 40 0 00 24 46
Snow 0 00 1 16 0 00 0 00 1 0.2
Other weather conditions 0 00 2 31 1 40 0 00 3 0.6
Soil condition 0 00 1 16 1 40 1 200 3 0.6
Human activity Total 1 36 0 00 O 00 O 00 1 0.2
Other human activity 1 36 0 00 O 00 O 00 1 0.2
Animals Total 5 179 13 203 22 880 3 600 43 83
Moose 5 179 13 203 22 880 3 60.0 43 83
Fungi Total 5 179 7 109 0 00 O 00 12 23
Unrecognised fungus 3 10.7 2 31 0 00 O 00 5 1.0
Annosum root rot 1 36 5 78 0 00 O 00 © 1.2
Pine needle-cast fungus 1 36 0 00 0 00 O 00 1 0.2
Competition 5 179 8 125 0 00 1 200 14 27
No damage - - - - - - - - 396 76.4
Unknown 4 143 17 266 0 00 O 00 21 41
Total 28 100.0 64 100.0 25 100.0 5 100.0 518 100.0

Table 6. The appearance of damage by the degree of damage on forest land in Olkiluoto.

Degree of damage

Mild Noticeable Serious Complete Phenotype
total

ha % ha % ha % ha % ha %
Dead standing 2 143 10 71.4 2 143 0 0 14 2.7
Fallen 8 29.6 17 63 2 7.4 0 0 27 52
Rot 1 333 2 66.7 0 0 0 0 3 0.6
Stem damage 2 50 1 25 1 25 0 0 0.8
Resin flow 0 0 1 100 0 0 0 0 1 0.2
Tops broken 1 10 2 20 3 30 4 40 10 1.9
Top damage 1 4.3 9 39.1 13 56.5 0 0 23 4.4
Form defects 1 83 11 91.7 0 0 0 0 12 2.3
Branch damage 2 50 1 25 1 25 0 0 4 0.8
Defoliation 6 333 9 50 3 16.7 0 0 18 3.5
Discoloration 4 80 1 20 0 0 0 0 5 1
Multiple damage 0 0 0 0 0 0 1 100 1 0.2
No damage 0 0 0 0 0 0 0 0 396 76.4
Total 28 54 64 12.4 25 4.8 5 1 518 100
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The appearance of damage in Olkiluoto has most often been dead standing or fallen trees
(Table 6). Also top damage and defoliation are significant. In Southwest Finland form
defects are the most common appearance of damage, followed by dead standing and fallen
trees, and top damage. However, the damage situation in Olkiluoto is generally not alarm-
ing and it is better than the situation in the rest of Southwest Finland.

4.7 Past management actions

During the past ten-year period, there have been cuttings on 45% of the forests in Olkiluoto
(Figure 16). The cuttings include cleaning and precommercial thinnings of seedling stands.
The management intensity in general has been high because the proportion of precommercial
thinnings and cleaning of seedling stands is about 40% of the whole cutting area (Figure
17). The total area treated during the last 10 years is also higher than the average for
Southwest Finland. More of the regeneration cuttings have been for artificial regeneration
than for natural regeneration, which also highlights the high management intensity in
Olkiluoto.

The activities in Olkiluoto have been concentrated in recent years compared to Southwest
Finland, where the treatments have been distributed more evenly (Figure 18). In Olkiluoto,
the area that has not been treated within 30 years is high due, in part, to the nature conser-
vation area. In Southwest Finland 22% of the forest land has not been treated during the
last 30 years, while in Olkiluoto the corresponding figure is 52%. In addition, the whole of
the scrub land area in Olkiluoto has remained untouched for the past 30 years.

O olkiluoto
B southwest Finland Forestry Centre

50
45
40
35
30
25
20
15
10

N

Cutting previous year  Cutting 2 to 5 years ago Cutting 6 to 10 years ago Total cutting previous 10
years

% of forest land area

Figure 16. Area and timing of recent cuttings in Olkiluoto and in the Southwest Finland
Forestry Centre.
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Figure 17. Distribution of cuttings by harvesting type.
Type of cutting
0 = no cutting in 10 years 6 = Special cutting e.g. removal of trees from road
1 = cleaning or precommercial thinning of or drainage lines
seedling stand 7 = Regeneration cutting for artificial regeneration
2 = Removal of overstorey trees 8 = Regeneration cutting for natural regeneration
3 = First thinning 9 = Shade tree cutting
4 = Other thinning 10 = Selection cutting
5=-
B Olkiluoto Forest land B Olkiluoto Scrub land
O Southwest Finland Forest Land O Southwest Finland Scrub land
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Figure 18. Time since last cutting in Olkiluoto and in the Southwest Finland
Forestry Centre.
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In concordance with the timing of the treatment, regeneration has also been concentrated
in the last 2- to 5-year period (Figure 19). In Southwest Finland there has been some
supplementary planting, but none in Olkiluoto. Neither has there been any pruning. Most
of the site preparation has been light tilling throughout Southwest Finland, but, due to the
high proportion of state ownership in Olkiluoto, there has been more ploughing and less
hummocking in Olkiluoto than in Southwest Finland (Table 7). In Olkiluoto half of the
site preparation has taken place more than 10 years ago. In Southwest Finland the tilling
activity has been spread more evenly over time.

In Olkiluoto the total drainage area is 57 ha (Table 8), representing slightly more than 10%
of the total inventory area. There are still 17 ha of undrained mires. As normall the case
nowadays, most of the recent drainage has been the cleaning of old ditches.

Oprevious year B2 to 5 yearsago D6 to 10 years ago

% of forest land area
N
(6]

Olkiluoto Southwest Finland Foresty Centre

Figure 19. The area of artificial regeneration during recent years on forest land
in Olkiluoto and in the Southwest Finland Forestry Centre.

Table 7. Distribution of relative site preparation area by tilling method .

Light tilling Ploughing Hummocking  Prescribed burning Total*

Olkiluoto 79.8 17.0 3.2 0.0 100
Southwest Finland 81.1 0.2 12.4 1.8 100

* total site preparation + burned area
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Table 8. Drainage activities during the last 10 years and drainage 11 to 30 years ago.

Mineral soils Mires Total

Forest Forest Scrub Waste Total
land land land land

Olkiluoto

Forest drainage during 10 year period ha ha ha ha ha ha
New drainage 8 6 0 0 6 14
Cleaning of old ditches 15 28 0 0 28 43
Forest drainage total 23 34 0 0 34 57
Other operations during 10 year period

Ditching not related to forestry 0 0 5

11 to 30 year old drainage 12 17 1 0 18 30
Southwest Finland

Forest drainage during 10 year period 100ha 100 ha 100ha 100 ha 100 ha 100 ha
New drainage 152 55 8 6 69 221
Cleaning of old ditches 50 240 11 0 251 301
Complementary drainage 33 135 0 3 138 171
Forest drainage total 235 431 19 8 458 693
Other operations during 10 year period

Ditching not related to forestry 3 3 0 0 3 6
Restoration of mires 0 8 0 0 8 8

11 to 30 year old drainage 477 922 72 0 1005 1482

4.8 Biodiversity

Forest biodiversity in the Olkiluoto area was assessed by measuring the amount and qual-
ity of dead wood and counting the number of key tree species (Table 9). Part of Olkiluoto
(Liiklanperd area) also belongs to protected Natura areas (Rauman saaristo, FI0200073),
which demonstrates its relatively high biodiversity value. The Liiklanpera area was first
protected as old growth forest (act 1115/93) and later joined to the Natura network. The
distribution of dead wood in Olkiluoto is patchy and most of it is concentrated in the
Liiklanper4 area. As the nature conservation area is dominated by spruce, the proportion
of spruce out of total dead wood is also higher than the average for Southwest Finland
(Figure 20). Consequently, the proportion of dead pine wood is small. Deciduous trees are
well represented in dead wood in Olkiluoto. The fact that part of the area has remained
untreated for such a long period has increased the total amount of dead wood, especially
the amount of fallen dead wood compared to the situation in Southwest Finland (Figure
21). The total amount of dead wood in Olkiluoto is 3 345 m?. The mean volume is 6.24 m*/
ha. The comparable figure in Southwest Finland is 1.82 m?/ha, which is about 30% of the
Olkiluoto figure (Table 10).
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Table 9. The incidence of key tree species on forest and scrub land in Olkiluoto and South-

west Finland

Key tree species

Tree species and Southwest Finland Olkiluoto
minimum DBH
stems/ha 1000 stems % stems/ha 1000 stems %
Aspen >30 cm 0.48 516 7.1 0.1 0 0.2
Grey alder >20 cm 0.19 205 2.8 0 0 0.0
Black alder >10 cm 3.51 3735 51.1 43.8 23.5 90.5
Rowan >10 cm 0.69 736 10.1 1.1 0.6 2.3
Sallow >10 cm 1.15 1219 16.7 3.4 1.8 7.0
Mountain elm >5cm  0.02 17 0.2 0 0 0.0
Linden 0.04 40 0.5 0 0 0.0
Oak > 5 cm 0.72 768 10.5 0 0 0.0
Maple >5 cm 0.07 73 1.0 0 0 0.0
Total 6.87 7309 100.0 48.4 259 100.0
Oolkiluoto |
B southwest Finland Forestry Centre
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Figure 20. The distribution of dead wood volume by species on forest and scrub land in
Olkiluoto and the Southwest Finland Forestry Centre.
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Figure 21. Distribution of dead wood between standing and fallen trees on forest and
scrub land in Olkiluoto and in Southwest Finland.

Table 10. Mean volume (m*/ha) of the dead wood by DBH classes on forest and scrub land
in Olkiluoto.

Tree species Standing Standing Fallen Fallen Total Total
<30cm  >30cm  <30cm >30cm  <30cm >30 cm

Pine 0.07 0 0.5 0.01 0.57 0.01
Spruce 0.88 0.24 1.94 0.55 2.82 0.79
Birch 0.47 0 0.65 0.04 1.12 0.04
Aspen 0.07 0 0 0 0.07 0
Other deciduous 0.35 0.02 0.25 0.02 0.61 0.04
Unidentifiable conifer . . 0.01 0 0.01 0
Unidentifiable deciduous . . 0.01 0 0.01 0
Unidentifiable tree species . . 0.14 0 0.14 0
Total 1.85 0.27 3.5 0.62 5.35 0.89

The number of black alder is high in Olkiluoto due to its role as a pioneer tree species, and
the young age of the soil and consequent low competition pressure from other tree species
(Table 9). The long shoreline also increases the number of black alder. On the other hand,
there are few large aspens in Olkiluoto and elm, linden, oak and maple are completely
missing.
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4.9 Accuracy of the results

The target mean error of about 1% could not be reached with the used sampling intensity
for any of the assessed variables (see appendices for detailed figures). The areas of most
common vegetation classes were estimated with a mean error of between three and ten
percent. About the same accuracy was reached when estimating the areas of different
dominant tree species or age classes. The mean error for volume was about 2.7%. As
regards the volume at the tree species level, the mean error for the main species was about
5%.
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5 CONCLUSIONS

The forests on the island of Olkiluoto are growing on slightly more fertile soils than the
average for Southwest Finland. The forests are under intensive management apart from
the area protected under the old-growth forest and Natura acts. The area will continue to
be managed as normal commercial forest, and the changes in the structure of the forests
will develop according to the normal aging of the forests and management activities. The
biodiversity value of Olkiluoto is higher than average because the number of key tree
species, as well as the amount of dead wood, are clearly higher than in Southwest Finland.

If the original accuracy target would have had to be reached, then the sampling intensity
should have been increased considerably. However, this would have made the work ex-
tremely expensive. Despite this, the present inventory comprehensively describes the for-
ests of Olkiluoto and provides a sound basis for future monitoring. The possibility to
compare reliably the situation in Olkiluoto with that in Southwest Finland increases the
usability of the material. The permanent grid allows future comparisons to be made with-
out sampling bias, thus making the conclusions more reliable.
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6 SUMMARY

This report describes the permanent environmental monitoring system, basic tree and stand
measurements, and the forests in Olkiluoto Island in relation to corresponding areas in
Southwest Finland. The described area consists of 561 ha of forest. The systematic perma-
nent sample plot system was established with three concentric sample plots at 100-meter
intervals. In order to ensure comparability, the assessments were made using the same
procedures as those used in the national forest inventory. The calculations also followed
the methodology employed by the national forest inventory.

The forests in Olkiluoto are mainly intensively managed commercial forests. Only the
Liiklanpera Nature Conservation Area is not managed. The soils are more fertile than the
soils on the average in Southwest Finland. The forests in Olkiluoto are younger than the
forests in Southwest Finland. The dominant tree species is more often Norway spruce than
in other parts of the region. Mixed stands are more common in Olkiluoto than in the
comparison area.

The volumes are very similar in both areas with the exception of the oldest age classes
where Olkiluoto figures are much higher than the average volumes in Southwest Finland.
The size class distributions are also similar to those in Southwest Finland. A higher pro-
portion of the forests in Olkiluoto are regenerated artificially than in Southwest Finland.
The silvicultural condition of the forests in Olkiluoto is better than the average in the area.
There is less damage in the forests in Olkiluoto compared to Southwest Finland. The most
common causes of damage in Olkiluoto were moose and storm damage, whereas in South-
west Finland fungi and human activities were the most common causes of damage.

The frequency of silvicultural treatment in Olkiluoto has been considerably higher than
that in Southwest Finland; 45% of the area had been treated during the last 10 years. On
the other hand, the proportion of areas not treated during the last 30 years is higher than
that in Southwest Finland. A higher proportion of the regeneration areas have been ploughed
than elsewhere in Southwest Finland. About 10% of the total area of the island has been
drained, and mires in a natural condition cover 17 ha. The biodiversity situation in Olkiluoto
is better than that in Southwest Finland in general due to the long shoreline and the exist-
ing nature conservation area.

The accuracy of the results is not as good as expected because the variation in the forests
was high. However, due to the large range of quality variables to be monitored the results
provide a sound basis for future monitoring.
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Appendix A: Detailed inventory results

Table A - 1. Land use classes.

. Other land
Olkiluoto Forestry land (agricultural etc.) Total
Forest Scrub Waste Roads, depots Total
land land land etc. Forestry
Area, ha 518 18 15 0 551 10 561
Mean error of area, ha 6 4 4 3 3
Proportion of land use
class out of land area, % 92.3 3.2 2.7 0.0 98.2 1.8 100.0
Southwest Finland Other land
Forestry Centre Forestry land (agricultural etc.) Total
Forest Scrub Waste  Roads, depots Total
land land land efc. Forestry
Area, ha 618 392 77 11111 6254 17 365
Mean error of area, ha 174 51 49 15 187 187 0
Proportion of land use 57.7 3.6 23 0.4 64 36 100

class out of land area, %
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Table A - 4. Dominance of tree species on forest and scrub land.

Olkiluoto Forest land Scrub land Total
Area Mean Percent Mean Percent Area Mean Percent
error of the error of the error of the
area of area of area of
forest scrub forestry
land land land
Dominant tree species ha ha % ha ha % ha ha %
Treeless 2 1 0.4 1 1 5.6 3 2 0.6
Pine 158 9 30.5 14 3 77.8 172 9 32.1
Spruce 238 9 459 1 5.6 239 9 44.6
Silver birch 59 6 11.4 0 . 0 59 6 11
Downy birch 33 5 6.4 1 1 5.6 34 6 6.3
Black alder 27 5 52 1 1 5.6 28 5 52
Sallow 1 1 0.2 0 . 0 1 1 0.2
Total 518 6 100 18 4 100 536 5 100
Southwest Finland Forest land Scrub land Total
Forestry Centre
Area Mean  Percent Area Mean Percent Area Mean Percent
error of the error of the error of the
area of area of area of
forest scrub forestry
land land land
2 2 2 2 2 2
Dominant tree species ki ki % km km % ki ki %
Treeless 130 20 1.3 3 3 0.4 132 20 1.2
Pine 6038 148 60.2 582 49 94.2 6621 161 62.2
Spruce 3074 106 30.7 0 . 0 3074 106 28.9
Silver birch 226 27 23 0 . 0 226 27 2.1
Downy birch 469 39 4.7 19 8 3.1 4388 41 4.6
Aspen 30 9 0.3 0 . 0 30 9 0.3
Grey alder 14 6 0.1 3 3 0.4 17 7 0.2
Black alder 25 7 0.2 11 1.8 36 9 0.3
Sallow 3 3 0 0 0 3 3 0
Contorta pine 3 3 0 0 0 3 3 0
Larch 6 4 0.1 0 0 6 4 0.1
Oak 6 6 0.1 0 . 0 6 6 0.1
Total 10024 174 100 618 51 100 10642 182 100
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Table A - 5a. Area distribution of the share of dominant tree species volume within the
dominant tree layer.

Olkiluoto Volume share of dominant tree species

S;Z’;Zssirtlg;ls SD”;Z‘;’;;CMS Mixed stands Total

over 95 % 75-95 % less than 75 %

Dominant tree species ha % ha % ha % ha %
Pine 46 29.1 52 32.9 60 38.0 158 100.0
Spruce 70 29.4 89 374 79 332 238 100.0
Birch V 16 17.4 24 261 52 565 92 100.0
Other broadleaved " 12 429 8 286 8 286 28 100.0
Total 144 27.9 173 33.5 199 38.6 516 100.0
Southwest Finland

lume sh j tree speci
Forestry Centre Volume share of dominant tree species

S;Z’;Zssirtlfrlzils SD”;Z‘;’;;CMS Mixed stands Total
over 95 % 75-95% less than 75 %
Dominant tree species Jem? % fem? % km’ % fem? %
Pine 2843 47.0 1901 314 1303 21.5 6047 100.0
Spruce 864 28.1 1115 363 1096 356 3074 100.0
Birch ” 102 14.7 199 28.6 395 56.7 695 100.0
Other broadleaved " 2 28.6 11 143 44 51177 100.0
Total 3831 38.7 3226 326 2837 287 9894 100.0

1) Deciduous species have been separated as dominant species as in table A -4.

Table A - 5b. Area distribution of the share of conifer / broadleaved volume within the
dominant tree layer.

Olkiluoto Conifer / broadlea\‘/ed proportion .of volume within Total
dominant tree species

over 95 % 75-95 % less than 75 %
Dominant tree species ha % ha % ha % ha %
Pine” 68 430 45 285 45 285 158  100.0
Spruce ” 66 277 81 340 91 382 238 100.0
Birch” 26 283 27 293 39 424 92 1000
Other broadleaved 2 13 46.4 7 25.0 8 28.6 28 100.0
Total 173 335 160 31.0 183 35.5 516 100.0
Southwest Finland Conifer / broadleaved proportion of volume within T

; otal

Forestry Centre dominant trees

over 95 % 75-95% less than 75 %
Dominant tree species fem? % fem? % Jem? % km’ %
Pine V 4195 694 1490 246 362 60 6047  100.0
Spruce D 1703 554 999 32.5 373 12.1 3074 100.0
Birch” 171 246 248 357 276 397 695 100.0
Other broadleaved 2 41 53.6 22 28.6 14 17.9 77 100.0
Total 6110 61.8 2760 279 1024 10.3 9894 100.0

1) Proportion of conifers.

2) Proportion of broadleaved.
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Table A - 10. Area and mean forest characteristics according to development classes on forest

land.
Olkiluoto Development class "
1 2 3 4 5 6 7 8 Total
Area, ha 1 30 85 200 106 34 456
developable, ha 1 30 84 200 106 33 454
low yielding, ha 0 0 1 0 0 1 2
Area, % 0.2 6.6 18.6 439 232 7.5 100.0
developable, % 0.2 6.6 18.4 439 232 7.2 99.6
low yielding, % 0.0 0.0 0.2 0.0 0.0 0.2 0.4
Mean age, years 0 11 16 31 54 81 36
Basal area, m*/ha 2.3 2.7 7.6 16.8 19.7 25.6 15.5
Mean diameter, cm
Pine 17.8 102 292 24.1 18.4 17.8 22.5
Spruce 17.7 378 30.3 22.1 19.0 26.0
Birch 18.5 30.2 343 24.6 18.2 29.2
Other broadleaved 204 379 25.5 22.1 17.5 235
Total 17.8 18.0  33.1 28.7 21.5 18.5 25.6
Volume, m’/ha
Pine 22 1 4 37 34 16 26
Spruce 0 6 13 35 71 112 43
Birch 0 10 22 23 20 56 24
Other broadleaved 0 2 2 6 17 19 9
Total 22 19 41 101 142 202 101
Southwest Finland Forestry Centre Development class”
1 2 3 4 5 6 7 8 Total
Area, km® 130 442 1134 3027 3130 1810 69 138 9880
developable, km’ 102 431 1085 2931 3072 1681 44 119 9463
low yielding, km’ 28 11 50 97 58 130 25 19 417
Area, % 1.3 4.5 11.5 30.6 31.7 18.3 0.7 1.4 100.0
developable, % 1.0 4.4 11.0 29.7 31.1 17.0 0.4 1.2 95.8
low yielding, % 0.3 0.1 0.5 1.0 0.6 13 0.3 0.2 4.2
Mean age, years 0 5 2 43 73 111 108.0 105.0 62
Basal area, m’/ha 1.4 33 7.3 18.5 24.6 27.0 12.5 4.9 19.6
Mean diameter, cm
Pine 16.0 313 11.8 15.2 23.8 29.6 334 29.9 22.1
Spruce 13.1 23.1 12.5 13.9 22.0 25.8 254 12.0 213
Birch 232 18.2 8.1 11.9 17.8 19.4 232 17.5 14.8
Other broadleaved 19.0 19.1 11.0 15.5 17.4 19.1 10.2 13.1 16.6
Total 18.4 26.5 10.8 14.2 22.1 26.9 29.6 24.0 20.6
Volume, m’/ha
Pine 3 15 16 54 79 107 66.0 25.0 64
Spruce 1 6 7 3 88 107 36.0 4.0 58
Birch 3 10 21 21 14 6.0 6.0 17
Other broadleaved 2 1 3 4 7 4 1.0 1.0 5
Total 9 26 35 109 195 232 110.0 36.0 144

A W N~

Open regeneration site

Young seedling stand

Advanced seedling stand

Young thinning stand

S N N

Advanced thinning stand
Mature stand

Shelterwood stand

Seed tree stand
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Table A - 19. Quality of the forest stands by development classes on forest land.

Olkiluoto Development class ”

1 2 3 4 5 6 Total
Quality km2
Good 2 22 36 114 91 45 310
Satisfactory 0 33 87 28 16 170
Passable 0 20 8 2 2 36
Low yielding 0 1 0 0 2
Forest land total 2 32 90 209 121 64 518
Southwest Finland Development class ¥
Forestry Centre ] 2 3 4 5 6 Total
Quality km?
Good 80 257 422 1093 1465 922 310
Satisfactory 0 121 461 1405 1325 618 170
Passable 22 52 210 494 315 160 36
Low yielding 28 11 52 99 61 144 2
Forest land total 130 442 1145 3091 3165 1844 518

A W N~

Open regeneration site

Young seedling stand

Advanced seedling stand

Young thinning stand

S N N

Advanced thinning stand

Mature stand
Shelterwood stand

Seed tree stand

Table A - 20. Regeneration method in seedling stands and young thinning stands on

forest land.
Olkiluoto Seedling and young thinning stands
Natural regeneration Artificial regeneration Total
Succeeded Not succeeded
ha % ha % ha % ha %
Forest land 172 52.0 136 41.5 23 6.9 331 100.0
Southwest Finland Seedling and young thinning stands
Forestry Centre Natural regeneration Artificial regeneration Total
Succeeded Not succeeded
e’ % km? % ko’ % ko’ %
Forest land 3102 68.7 1366 30.3 44 1.0 4512 100.0
Forest land converted
from other land use 66 40.0 86 51.7 14 8.3 166 100.0
class
Forest land total 3168 67.7 1452 31.0 58 1.2 4678 100.0
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Table A - 22. Cutting areas on forest land during previous 10-year period.

Olkiluoto Type of cutting ” Total

0 1 2 3 4 5 6 7 8 9
Time of cutting ha ha %
Cutting previous year 0 1 0 2 3 1 0 0 0 7 1.4
Cutting 2 to 5 years ago 0 83 13 36 25 3 12 2 0 179 34.6
Cutting 6 to 10 years ago 2 9 1 8 5 2 9 0 0 45 8.7
Total cutting previous 10 years 2 93 14 46 33 6 21 14 2 0 231 44.6
z(:lllttl::vest Finland Forestry Type of cutting " Total

0 1 2 3 4 5 6 7 8 9
Time of cutting km? ha %
Cutting previous year . 44 28 86 80 19 30 36 0 0 323 32
Cutting 2 to 5 years ago . 254 138 312 480 105 182 248 3 11 1733 17.3
Cutting 6 to 10 years ago . 337 91 185 453 66 110 135 8 6 1391 13.9
Total cutting previous 10 years . 635 257 582 1013 190 323 419 11 17 3447 344
Y 0= No cutting in 10 years 6= Special cutting e.g. removal of trees from road or drainage lines

1= Cleaning or precommercial thinning of

, 7= Regeneration cutting for artificial regeneration
seedling stand & 2 f ifi g

2= Removal of overstorey trees 8= Regeneration cutting for natural regeneration
3= First thinning 9= Shade tree cutting

4= Other thinning 10= Selection cutting

5=_

Table A - 23. Time since last cutting on forest and scrub land.

Olkiluoto Forest land Scrub land

ha % ha %
Time since last cutting
Inventory year 0 0 0 0
One year 7 1.4 0 0
2 to 5 years 179 34.6 0 0
6 to 10 years 43 8.3 0 0
11 to 30 years 20 3.9 0 0
More than 30 years 269 51.9 18 100
Total 518 100 18 100
zz:z:::;séfiﬁznd Forest land Scrub land

km® % km? %
Time since last cutting
Inventory year 80 0.8 0 0.0
One year 323 3.2 0 0.0
2 to 5 years 1733 17.3 17 2.7
6 to 10 years 1391 13.9 3 0.4
11 to 30 years 4325 43.1 55 8.9
More than 30 years 2172 21.7 544 87.9
Total 10024 100.0 618 100.0
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Table A - 24. Artificial regeneration on forest land during previous 10 years.

Olkiluoto Regeneration

Time of artificial regeneration ha % of forest land area
Previous year 2 0.4

2 to 5 years ago 15 2.9

6 to 10 years ago 6 1.2

10 year period total 23 44
Southwest Finland Forestry Centre Regeneration

Time of artificial regeneration km? % of forest land area
Previous year 50 0.5

2 to 5 years ago 113 1.1

6 to 10 years ago 113 1.1

10 year period total 276 2.8

Table A - 25. Site preparation on forest land during the previous 30-year period.

Olkiluoto Light tilling Ploughing Hummocking Prescribed burning Total
Time of treatment ha % ha % ha % ha % ha %
2 to 5 years ago 13 2.5 0 0 1 0.2 0 0 14 2.7
6 to 10 years ago 8 1.5 0 0 0 0 0 0 8 1.5
10 year period total 21 4.1 0 0 1 0.2 0 0 22 4.2
11 to 30 years ago 33 6.4 16 3.1 1 0.2 0 0 50 9.7
Southwest Finland Light tilling Ploughing Hummocking Prescribed burning Total
Forestry Centre

Time of treatment km? % km® % km® % ke’ % k> %
Previous year 61 0.6 0 0.0 8 0.1 0 0.0 69 0.7
2 to 5 years ago 177 1.8 0 0.0 28 0.3 6 0.0 210 2.1
6 to 10 years ago 127 1.3 0 0.0 36 0.4 6 0.0 168 1.7
10 year period total 364 3.6 0 0.0 72 0.7 11 0.0 447 45
11 to 30 years ago 527 53 3 0.0 47 0.5 3 0.0 580 5.8
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Table A - 26. Operations related to water resources management during previous 10
vears and drainage 11 to 30 years before.

Olkiluoto Min?ral Mires Total
soils
Forest land F[(:lrne;t iz;bj VZI;;e Total
ha ha ha ha ha ha
Forest drainage during 10 year period
New drainage 8 6 0 0 6 14
Cleaning of old drainage 15 28 0 0 28 43
Forest drainage total 23 34 0 0 34 57
Other operations during 10 year period
Other than forest drainage 5 0 0 0 0 5
11 to 30 year old drainages 12 17 1 0 18 30
Southwest Finland Forestry Centre M;Z;’;al Mires Total
Forest land Flz};ledn S;ZZZ) VZ?;;Q Total
km? km? km? km? km? km?
Forest drainage during 10 year period
New drainage 152 55 8 6 69 221
Cleaning of old drainage 50 240 11 0 251 301
Complementary drainage 33 135 0 3 138 171
Forest drainage total 235 431 19 8 458 693
Other operations during 10 year period
Other than forest drainage 3 3 0 0 3 6
Restoration of the mire 0 8 0 0 8 8
11 to 30 year old drainages 477 922 72 0 1005 1482
Table A - 27. Causes of damage by the degree of damage on forest land.
Olkiluoto Mild Noticeable Serious Complete Total
Cause of damage ha % ha % ha % ha % ha %
Abiotic damage Total 8 28.6 19 297 3 12.0 1 20.0 31 6.0
Wind 8 28.6 15 234 1 4.0 0 0.0 24 4.6
Snow 0 0.0 1 1.6 0 0.0 0 0.0 1 0.2
cogfl;;;;fl‘s”he’ 0 00 2 31 1 40 0 00 3 06
Soil condition 0 0.0 1 1.6 1 4.0 1 20.0 3 0.6
Human actions Total 1 3.6 0 0.0 0 0.0 0 0.0 1 0.2
aoctzz l;’”’"“" 1 36 0 00 0 00 0 00 1 0.2
Animals Total 5 17.9 13 203 22 88.0 3 60.0 43 8.3
Moose 5 17.9 13 203 22 88.0 3 60.0 43 8.3
Fungi Total 5 17.9 7 10.9 0 0.0 0 0.0 12 2.3
}iﬁ;ﬁf’g”’“d 3107 2 31 0 00 0 00 5 1.0
Annosus root rot 1 3.6 5 7.8 0 0.0 0 0.0 6 1.2
Needle cast fungi 1 3.6 0 0.0 0 0.0 0 0.0 1 0.2
Competition 5 17.9 8 12.5 0 0.0 1 20.0 14 2.7
No damage 0 0.0 0 0.0 0 0.0 0 0.0 396 764
Unknown 4 14.3 17 26.6 0 0.0 0 0.0 21 4.1
Total 28 100.0 64 100.0 25 1000 5 100.0 518  100.0
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Table A - 27. Causes of damage by the degree of damage on forest land (cont’d).

Southwest Finland Forestry

Centre Mild Noticeable Serious Complete Total
Cause of damage km? % km? % km? % km % km? %
gjjfge Total 348 157 201 151 22 167 0 0.0 571 5.7
Wind 66 3.0 19 1.4 0 0.0 0 0.0 86 0.9
Snow 141 6.6 25 1.9 3 2.1 0 0.0 168 1.7
Cold 3 0.1 3 0.2 3 2.1 0 0.0 8 0.1
gi’;;;;iithe’ 19 0.9 11 0.8 0 0.0 0 0.0 30 0.3
Soil condition 119 53 144 108 17 125 0 0.0 279 2.8
ZICLZZZZ’ Total 224 101 130 97 14 104 3 500 370 37
Harvesting 69 3.1 11 0.8 0 0.0 0 0.0 30 0.8
Zzi;;’“’"“” 155 70 119 89 14 104 3 500 290 2.9
Animals Total 108 48 80 6.0 14 104 3 500 204 2.0
Mole 0 0.0 6 0.4 3 2.1 0 0.0 8 0.1
Moose 80 3.6 58 43 11 8.3 3500 152 15
Other vertebrate 3 0.1 0 0.0 0 0.0 0 0.0 3 0.0
Pith borers 17 0.7 6 0.4 0 0.0 0 0.0 22 0.2
Pine sawfly 6 0.2 0 0.0 0 0.0 0 0.0 6 0.1
Other needle pest 3 0.1 0 0.0 0 0.0 0 0.0 3 0.0
Unidentified insect 0 0.0 11 0.8 0 0.0 0 0.0 11 0.1
Fungi Total 676 304 403 302 61 458 0 0.0 1140 114
Annosus root rot 127 57 179 135 33 250 0 0.0 339 3.4
Other decay fungi 61 2.7 50 3.7 11 8.3 0 0.0 121 1.2
Sclerodervis canker | 262 118 77 5.8 11 83 0 0.0 350 35
Pine twisting rust 39 1.7 17 1.2 3 2.1 0 0.0 58 0.6
Resin-top disease 146 66 72 5.4 3 2.1 0 0.0 221 22
Other rust fungi 6 0.2 0.0 0 0.0 0 0.0 6 0.1
Needle cast fungi 25 1.1 0.0 0 0.0 0 0.0 25 0.2
Unidentified fungus | 11 0.5 8 0.6 0 0.0 0 0.0 19 0.2
Competition 130 58 69 5.2 3 2.1 0 0.0 201 2.0
No damage 0 0.0 0 0.0 0 0.0 0 00 6331 632
Unknown 737 332 450 337 19 146 0 0.0 1206 120
Total 2222 1000 1333 100.0 132 1000 6  100.0 10024  100.0
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Table A - 28. Appearance of the damage by the degree of damage on forest land.

Olkiluoto The degree of damage

Mild Noticeable Serious Complete Phenotype total
Appearance of the damage ha % ha % ha % ha % ha %
Dead standing 2 14.3 10 71.4 2 14.3 0 0 14 2.7
Fallen 8 29.6 17 63 2 7.4 0 0 27 5.2
Rot 1 333 2 66.7 0 0 0 0 3 0.6
Stem damages 2 50 1 25 1 25 0 0 0.8
Resin flows 0 0 1 100 0 0 0 0 0.2
Tops broken 1 10 2 20 3 30 4 40 10 1.9
Top damages 1 43 9 39.1 13 56.5 0 0 23 44
Form defects 1 8.3 11 91.7 0 0 0 0 12 2.3
Branch damages 2 50 1 25 1 25 0 0 4 0.8
Defoliation 6 333 9 50 3 16.7 0 0 18 35
Discoloration 4 80 1 20 0 0 0 0 5 1
Multiple damages 0 0 0 0 0 0 1 100 1 0.2
No damage 0 0 0 0 0 0 0 0 396 76.4
Total 28 5.4 64 12.4 25 4.8 5 1 518 100
z?:lttl::vest Finland Forestry The degree of damage

Mild Noticeable Serious Complete Phenotype total
Appearance of the damage km® % km® % km? %  km’> % km® %
Dead standing 243 59.1 144 34.9 25 6 0 0 411 4.1
Fallen 243 69.3 97 27.6 11 3.1 0 0 350 35
Rot 185 44.7 196 473 33 8 0 0 414 4.1
Stem damages 196 76.3 58 22.6 3 1.1 0 0 257 2.6
Resin flows 6 66.7 3 333 0 0 0 0 8 0.1
Tops broken 110 70.2 39 24.6 6 35 3 1.8 157 1.6
Top damages 293 53.8 221 40.6 30 5.6 0 0 544 5.4
Form defects 494 522 433 45.8 17 1.7 3 0.3 947 9.4
Branch damages 22 80 6 20 0 0 0 0 28 0.3
Down part of crown dead 215 83.9 41 16.1 0 0 0 0 257 2.6
Defoliation 157 65.5 75 31 8 3.4 0 0 240 2.4
Discoloration 58 72.4 22 27.6 0 0 0 0 80 0.8
No damage 0 0 0 0 0 0 0 0 6331 63.2
Total 2222 222 1333 133 132 1.3 6 0.1 10024 100
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Table A - 29. Degree of damage by dominant tree species on forest land.

Olkiluoto Dominant tree species

Treeless Pine Spruce Deciduous Forest land total
Degree of damage ha % ha % ha % ha % ha %
Mild 0 0 5 32 17 7.1 6 5 28 54
Noticeable 0 0 17 10.8 30 13 17 14 64 124
Serious 0 0 7 4.4 5 2.1 13 11 25 4.8
Complete 0 0 0 0 2 0.8 3 2.5 5 1
No damage 2 100 129 816 184 77 81 68 396 76.4
Total 2 100 158 100 238 100 120 100 518 100
Southwest Finland Dominant tree species
Forestry Centre

Treeless Pine Spruce Deciduous Forest land total
Degree of damage km* % km® % km?* % km? % km? %
Mild 0 0 1518 25.1 544 18 160 21 2222 22.2
Noticeable 0 0 770 12.7 367 12 196 25 1333 13.3
Serious 0 0 55 0.9 41 1.3 36 4.6 132 1.3
Complete 0 0 3 0 0 0 3 0.4 6 0.1
No damage 130 100 3701 612 2122 69 378 49 6331 63.2

Total 130 100 6047 100 3074 100 773 100 10024 100
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Table A - 31. Mean volume (m’/ha) of the dead wood by DBH classes on forest and

scrub land.
Olkiluoto Standing Standing Fallen Fallen Total Total
Tree species <30 cm >30 cm <30cm >30 cm <30 cm >30 cm
Pine 0.07 0 0.5 0.01 0.57 0.01
Spruce 0.88 0.24 1.94 0.55 2.82 0.79
Birch 0.47 0 0.65 0.04 1.12 0.04
Aspen 0.07 0 0 0 0.07 0
Other deciduous 0.35 0.02 0.25 0.02 0.61 0.04
Unidentifiable conifer 0.01 0 0.01 0
Unidentifiable deciduous 0.01 0 0.01 0
Unidentifiable tree species 0.14 0 0.14 0
Total 1.85 0.27 35 0.62 5.35 0.89
Southwest Finland Forestry Standing Standing Fallen Fallen Total Total
Centre
Tree species <30 cm >30 cm <30 cm >30 cm <30 cm >30 cm
Pine 0.31 0.02 0.29 0.01 0.60 0.03
Spruce 0.23 0.07 0.37 0.06 0.60 0.13
Birch 0.09 0.01 0.10 0.01 0.18 0.02
Aspen 0.02 0.01 0.04 0.01 0.06 0.02
Other deciduous 0.06 0.00 0.03 0.00 0.09 0.00
Unidentifiable conifer 0.00 0.00 0.05 0.00 0.05 0.00
Unidentifiable deciduous 0.01 0.00 0.00 0.00 0.01 0.00
Unidentifiable tree species 0.00 0.00 0.01 0.00 0.01 0.00
Total 0.71 0.11 0.89 0.10 1.61 0.20
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Table A - 34. Key tree species.
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Tree species and minimum DBH Southwest Finland Forestry Centre Olkiluoto

stems/ha 1 000 stems % stems/ha 1 000 stems %
Aspen >30 cm 0.48 516 7.1 0.1 0 0.2
Grey alder >20 cm 0.19 205 2.8 0 0 0.0
Black alder >10 cm 3.51 3735 51.1 43.8 235 90.5
Rowan >10 cm 0.69 736 10.1 1.1 0.6 23
Sallow >10 cm 1.15 1219 16.7 34 1.8 7.0
Mountain elm >5 cm 0.02 17 0.2 0 0 0.0
Linden 0.04 40 0.5 0 0 0.0
Oak > 5 cm 0.72 768 10.5 0 0 0.0
Maple >5 cm 0.07 73 1.0 0 0 0.0
Total 6.87 7309 100.0 48.4 259 100.0




