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Austria’s forests are of essential importance for our
environment, quality of life, national economy and
not least for protection against natural hazards. In

times of ever-scarcer resources all over the world
and the dangers of climate change, the renewable
resource wood is becoming increasingly important.
Against this background, a detailed presentation of
the many different impacts of forests is of greatest
interest. The Austrian Forest Report 2008 satisfies
this interest at a very high level and continues the
long tradition of forestry reporting.

The aim of the Austrian Forest Report is to intro-
duce the reader to our forests, their sustainable
management and all the relevant framework con-
ditions. This Report covers the period from 2005
to 2007 and is based on all the data available from
various statistical surveys as well as studies by
and the opinion of numerous experts.

Like the Forest Reports 2001 and 2004, this year’s
report is again structured according to the criteria
and indicators of sustainable forest management as
provided by the Ministerial Conference on the Pro-
tection of Forests in Europe, which are being applied
more and more often in international reporting.

The Austrian Forest Report has thus also become
a calling card for Austria in the international con-
text with regard to applied sustainability modelled
on the forestry sector and Austria is once more
demonstrating its role as a pioneer in forest policy
and forest information.

Josef Proll,
Federal Minister of Agriculture, Forestry,
Environment and Water Management
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SUMMARY:

AUSTRIAN FOREST REPORT 2008 -

KEY FACTS IN BRIEF

Criterion 1:

Maintenance and Appropriate
Enhancement of Forest Re-
sources and their Contribution
to Global Carbon Cycles

Resource Forest: Both surface area and growing
stock have been increasing for decades. The results
of the last inventory (OWI 2000/2002) showed a
record surface area of about 4 million hectares and a
growing stock of about 1.1 billion cubic metres.

Austrian Forest Inventory 2007/2009: The new sur-
vey period, which takes the issues of sustainability,
biomass, biodiversity and protective function of forests
into account more strongly, started in 2007. For the first
time, surfaces and growing stock were also surveyed in
accordance with the FAO definition. Since May 2007,
the BFW (Federal Forest Office; Federal Research and
Training Centre for Forest, Natural Hazards and Land-
scape) has a nationwide forest layer in GIS format.

Criterion 2:
Maintenance of Forest Eco-
system Health and Vitality

Forest Damage: The years 2004 to 2007 saw the
greatest damage caused by bark beetles ever since
nationwide recording started in 1944. The damage
caused by snow in the winter months of 2006 and by
storms in 2007 and 2008 was also significant.

Air Pollutants: Despite reduced emissions, Austria’s
forests are still contaminated with pollutants.

Forest Soil: On behalf of the EU, the 139 Austrian
sites in the European Forest Soil Network were sam-

pled again in 2006 and 2007. The soil analyses will
be completed by the end of 2008.

Needle and Leaf Loss: Following the end of the EU
monitoring programme “Forest Focus”, surveying the
crown condition has been suspended since 2007.

Criterion 3:

Maintenance and Encourage-
ment of Productive Functions of
Forests (Wood and Non-Wood)

Wood Demand and Wood Mobilisation: The de-
mand for wood - for use both as a material and as
a source of energy — has increased sharply in recent
years. The wood mobilisation actions initiated by
the Life Ministry and other organisations have pro-
duced first results. The timber harvest figures have
risen markedly in recent years and reached a new
record with about 21.3 million cubic metres in 2007.
Since the demand for wood is expected to continue
to rise, the BFW has been commissioned to con-
duct a wood and biomass supply study. The final
result is expected to be available in autumn 2008.

Criterion 4:

Maintenance, Conservation
and Appropriate Enhancement
of Biological Diversity in Forest
Ecosystems

Regeneration of Forest Stands: Forest owners
are under obligation to reforest deforested surfaces,
whereby natural regeneration is preferable to plant-
ing or sowing. The share of natural regeneration in the
total regeneration has increased considerably, and

SUMMARY
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according to the results of the most recent Forest
Inventory almost three quarters of the free-standing
regeneration is already due to natural regeneration.

Landscape Patterns: For the first time, the “Forest
Monitoring Project” of the European Space Agency
(ESA) is providing nationwide information on land-
scape patterns for reporting units in 100 ha grids.
The results provide information about the extent,
form and distribution of forest and non-forest sur-
faces, and clearly illustrate the forest habitats to be
found in a landscape.

Endangered Forest Types: Of 93 forest biotope
types, 53 (57 %) are endangered, but so far no forest
biotope type has ever been destroyed completely
in Austria. A total of 22 forest biotope types (24 %)
are not endangered. An additional 18 forest biotope
types (19%) were classified as “not particularly wor-
thy of protection” and therefore not evaluated.

Protected Forests: Slightly more than one million
hectares of forest in Austria are registered as being
part of protected areas identified in accordance with
nature conservation law and natural forest reserves of
Class 1 and 2 in accordance with the MCPFE Assess-
ment Guidelines for Protected Forest Area in Europe.

Criterion 5:

Maintenance and Appropriate
Enhancement of Protective
Functions in Forest Manage-
ment (notably soil and water):

Condition: The need for regeneration of protection
forest with yield remains very high. Only 59% of the
protection forest is classified as “stable”, 33% as
“stable to susceptible” and 8.3% as “critically sus-
ceptible to unstable” with a steady tendency.

“Initiative Schutz durch Wald” (ISDW) - Protec-
tion through Forests Initiative: The programme ini-
tiated on a nationwide basis in 2007 aims to secure
and improve the protective function of forests.

Austrian Forest Report 2008

International Cooperation: Austria is also com-
mitted to the development of joint strategies for a
sustainable improvement of the condition of moun-
tain and protection forests, as well as their protec-
tive function against natural disasters, at the inter-
national level.

Criterion 6:

Maintenance of other
socioeconomic functions
and conditions

Structural Change: The Austrian forestry sector is
confronted with significant changes based on eco-
nomic internationalisation, the structural changes
in the wood industry associated with this develop-
ment, progress in utilisation technology, and not
least on changes in the ownership structure and in
the owners’ relationship with the forest.

Economic Factor Forest: In the last 15 years, the
gross value added by the forestry sector based on
current prices has increased by about 45%. There-
by, the growth rate of forestry itself remained lower
than 10%, whilst growth rates in the wood and in
the paper and cardboard sectors were about 70%
and 60%.

Employer Forest - Training in Forestry: The
strongly increasing mechanisation and technical
development of the wood harvest since the early
eighties, as well as rationalisation measures in ad-
ministration have resulted in a constant decrease in
the number of forestry employees. Training in for-
estry is adapting to the changed demands.

Wood Flows in Austria: Within the scope of the
klima:aktiv programme “energieholz” (energywood)
initiated by the Life Ministry, data from the entire value-
added chain for wood has been collated. The results
were presented in graphic form in autumn 2007.

Trade with Wood: In contrast to the overall Aus-
trian trade balance, the foreign trade balance of
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+3.64 billion euros is very positive for wood, wood
products and paper products.

Energy from Wood Resources: By international
comparison, Austria is one of the leading nations with
regard to the utilisation of biomass. In 2005, the share
of renewable sources of energy in gross domestic
consumption was about 21%, that of biomass 11%.
The source of more than 95% thereof is wood.

Forest and Recreation: The tourism and leisure in-
dustry continues to develop very dynamically, and
in addition to the potential for conflict this develop-
ment also brings opportunities for Austria’s forest
owners.

Forest and Culture: A special certificate course
offered by the Forestry Training Centre Ort/Gmun-
den (BFW) since June 2007 has been developed
in this field.

Forest Policy, Institutions and Instruments for
Sustainable Forest Management

Austrian Forest Dialogue: After three years of in-
tensive work, the 1st Austrian Forest Programme
was adopted by more than 80 organisations at the
end of 2005. It contains important goals for ensuring
sustainable forest management in Austria that are
being implemented continuously within the scope
of a special working programme. With the adop-
tion of the Forest Programme, the working groups
(modules) established until then were dissolved and
transferred to a permanent body, the Forest Forum,
which met three times by the end of 2007.

International Forest Policy: The Austrian forest
policy is also active at the international level and
represents the interests of the Austrian forestry and
wood industry in all the major international con-
ventions and processes relevant to forests. Col-
laboration in developing the non-legally binding
instrument for forests and the multi-year working
programme within the scope of the United Nations
Forest Forum are particularly worth mentioning. At
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the pan-European level, the 5th Ministerial Confer-
ence on Protection of Forests in Europe took place
in Poland in November 2007. Picking up from there,
Austria is very involved in the creation of a legally
binding forest convention (European Forest Con-
vention). In the first half of 2006, Austria held the
EU Council Presidency.

Financial Instruments: The Austrian Programme
for Rural Development 2007-2013 was approved
by the European Commission on 25 October 2007.

Research and Education: As of the beginning of
2005, the former Federal Forest Research Centre
was disincorporated from federal administration and
the official functions were merged with the Federal
Forest Office. The Federal Research and Training
Centre for Forest, Natural Hazards and Landscape
(BFW), which has been set up as a public-law in-
stitution, is responsible for research, monitoring
and the transfer of knowledge. The Forest Training
Centres Ort and Ossiach were integrated within the
BFW, a merger of research with training and further
education that guarantees an efficient transfer of
knowledge and research results directly to those
people working in the forestry sector.

Since the year 2005, anyone can train to become a
certified forest educationalist.

SUMMARY
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1.1 Forest area

The size, regional distribution and composition
of the Austrian forest is undergoing continuous
change. The Austrian Forest Inventory (OWI) last
surveyed the current situation as well as the devel-
opment of the Austrian forest in the years 2000 to
2002. Taking the short observation period in relation
to the slow progress of many processes in the for-
est ecosystems and long rotation periods into con-
sideration, the changes observed in this survey and
their long-term effects are even more significant.

Based on the current Forest Inventory, sustainability
of the Austrian forest cover is certainly guaranteed.
A marked increase in forest surface area was ob-
served even in those regions of eastern Austria that
are traditionally under-forested, which corresponds
precisely with one of the objectives of the Austrian
Forest Programme.

Fig. 1: Increase in forest area
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According to the Austrian Forest Inventory
2000/2002, the forest surface area in Austria is 3.96
million hectares (ha) or 47.2 percent of the total ter-
ritory. Since the beginning of the first inventory peri-
od 1961/70, a constant increase in the surface area
of Austrian forests — by a total of almost 270,000
ha — has been observed. For details of the forest
surface area, see the Austrian Forest Report 2004
or visit the homepage of the Federal Research and
Training Centre for Forest, Natural Hazards and
Landscape (BFW) at http://web.bfw.ac.at/i7/oewi.
oewi0002.

Since May 2007, a nationwide forest layer in GIS
format has been available to the Federal Research
and Training Centre for Forest, Natural Hazards and
Landscape. This forest layer was created by the In-
stitute for Forest Inventory using an automated clas-
sification method based on satellite pictures with a
resolution of 30 metres and taken in the years 2000
to 2003. Terrestrial data collected in the OWI pe-
riod 2000-2002 was used as reference data for the
classification, and in addition a nationwide altitude
model was used that was significant for calculating
the forest surface area.

However, only the land coverage can be registered
by means of automated remote surveying, whilst the
forest definition in the Forestry Act and in the OWI
is based on land utilisation. Therefore cuts or forest
roads had to be classified as forest area for instance,
and gardens and parks with trees excluded from the
forest surface area in a manual follow-up.
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This resulted in a nationwide forest map that is
fully compatible with the Austrian Forest Inventory
(»see Figure 2). In addition to the nationwide for-
est map, more detailed results on the forest sur-
face than could hitherto be provided by the Forest
Inventory are now also available for smaller sur-
veying units, in particular those of the District For-
est Inspection Services.

Fig. 2: The BFW/OWI forest layer

Source: BFW 2008 [~

1.2 Growing stock

Like the forest surface areas, the total growing stock
in Austria’s forests has seen a constant increase in
the last decades. This is underlined by the results
of the Forest Inventory 2000/2002: with 1.095 bil-
lion m3 overbark, the growing stock in productive
forest is higher than ever before.

Fig. 3: Development of stock since 1961
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With an increase by 44 m3 overbark/ha, the stock
in private forests has shown the strongest increase.
And with 333 m® overbark/hectare it also has the
highest average stock of all ownership types. In large
forests with more than 1,000 ha and at Osterreich-
ische Bundesforste AG (OBf AG), the increases by
10 m® overbark/hectare are still considerable, albeit
markedly lower.

The increase in stock is also associated with an in-
crease in the trunk count, which has risen by 5%
from 3.40 billion to 3.54 billion by comparison with
the previous period. This trend towards an increase
in growing stock is expected to slow down signifi-
cantly due to the increase in timber harvest in the last
few years and the wood mobilisation efforts. See also
Chapters 3.1 and 3.2.

For further information about the growing stock,
see the Austrian Forest Report 2004 or visit the
homepage of the Federal Research and Training
Centre for Forest, Natural Hazards and Landscape
(BFW) at http://web.bfw.ac.at/i7/oewi.oewi0002.

1.3 Age structure and/or
diameter distribution

According to the Forest Inventory 2000/2002, the
Austrian forest shows a clear shift with regard to
the distribution towards higher age classes. Whilst
the growing stock of trunks with a breast height di-
ameter (BHD) of over 50 cm totalled 27 million m?3
in the inventory period 1986/1990 and 32 million m3
in the period 1992/1996, it has meanwhile reached
49 million ma.

For details of the age structure and/or distribution of
diameters, see the Austrian Forest Report 2004 or visit
the homepage of the Federal Research and Training
Centre for Forest, Natural Hazards and Landscape
(BFW) at http://web.bfw.ac.at/i7/oewi.oewi0002.
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Info Box 1: The Austrian Forest Inventory (OWI)
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Info Box 1: The Austrian Forest Inventory (OWI) (continued)
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1.4 Carbon stock Accordingly, Sector 5.A “Forest Land” has rep-

Total Carbon in Forest Biomass

and Forest Soils

The total greenhouse gas emissions to be reported
annually by the signatories of the United Nations
Climate Framework Convention also includes the
annual greenhouse gas emissions and reductions
in the land utilisation sector (Sector 5, “Land Use,
Land Use Change and Forestry”). Forests are in-
cluded in this sector in addition to the sub-sectors
“Cropland”, “Grassland”, “Wetlands”, “Settle-
ments” and “Other Land”.

resented an annual carbon reduction (carbon
uptake minus carbon emission > 0) of between
14,412 kilotons (Kt) CO, and 25,440 Kt CO, in
the report years so far (1990 to 2006) (> see Fig-
ure 4). In terms of magnitude, this is equivalent
to about 15 to 20% of Austria’s annual green-
house gas emissions. A retrospective calcula-
tion back to the year 1961, the first year with
available forest inventory results, shows that
the Austrian forest biomass already represent-
ed an annual carbon reducer even in the period
before 1990.
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Fig. 4: Annual net carbon reduction in the entire land utilisation

sector in Austria and in the Austrian forests
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The increase and decrease in biomass and dead-
wood calculated based on the results of the Aus-
trian Forest Inventory are included in the estimates
for the Austrian forests. The change in forest soil
carbon, a more accurate estimate of which will
be carried out by the BFW on behalf of the Fed-
eral Ministry in the coming years, is not included
in these figures. Any carbon losses due to forest
losses are not included in these figures either; they
are included in the estimates for the sub-sectors of
secondary forest utilisation.

Even within the total land utilisation sector, the car-
bon reduction level of the forest is by far the most
important parameter to impact the greenhouse gas
balance for this sub-sector (> see Figure 4).
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2.1 Deposition of air pollutants

In Austria ozone, nitrogen oxide, sulphur dioxide,
nitrogen, acid and sulphur inputs, as well as local-
ised hydrogen fluoride, ammonia and heavy metal
inputs are the main pollutants directly affecting the
forest. The impacts of nitrous oxide (greenhouse
gas) and volatile organic components are by far
smaller and mostly indirect. The threat posed by
pollution has been documented by the results of
interdisciplinary research activities, the bio-indi-
cator network and expert activities by the Federal
Research and Training Centre for Forest, Natural
Hazards and Landscape (BFW). Measurements of
air pollutants and deposits show that despite re-
duced emissions the forests are still contaminated
with pollutants.

The provisional European ozone criterion AOT 40
(limit value: 10 ppm.h throughout the vegetation
period) and the target value set out in the Air Pol-
lution Control Act (9 ppm.h between May and July)
are frequently exceeded in Austria. With increasing
altitude, the ozone concentrations also increase
markedly. Forests on the timber line are therefore
exposed to the highest concentrations. The ef-
fect-related sulphur dioxide limit as set out in the
Air Pollution Control Act (25 pg/m?3 for the annual
mean) and the limit values set out in the Second
Ordinance against Forest-Damaging Air Pollutants
are no longer exceeded in forest regions, but im-
pacts resulting from sulphur pollution can still be
detected in leaf analyses, namely at 6.6% of the
test sites. The limit values for nitrogen oxides as set
out in the Air Pollution Control Act (NOX limit: 30
pg/m? for the annual mean, NO, target value: 80 pg/
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m3) are still exceeded in the vicinity of main traffic
thoroughfares. The current acid and nitrogen inputs
are still partly above the critical loads for sensitive
forest ecosystems.

The SO, concentrations, like the sulphur inputs in
accordance with emissions since the beginning
of the nineties, showed more or less marked de-
creases depending on the initial concentration. In
analogy to emissions, the decrease in NO, con-
centrations and nitrogen deposits is very low. Fol-
lowing the motor vehicle-related increase in NOX
emissions in Austria, an increase in NOX concentra-
tions has also been noticeable at some measuring
points since the middle of the nineties. Moreover,
the ozone concentrations are also increasing by 0.2
ppb per year at sites close to forests. As a result,
the burden has shifted from the acid components
towards ozone since the eighties. Heavy metal in-
puts in toxic quantities are significant only in the vi-
cinity of emitters, the inputs from wet deposits are
not relevant for Forestry Plants. So far, there are no
indications of serious, direct damage due to volatile
organic components.

The studies carried out within the framework of the
Austrian bio-indicator grid 1983-2006 showed that
the sulphur limits for spruce needles are still ex-
ceeded in large parts of Austria (6.6% of the test
sites). Improvements have been shown in the north
of Austria (Waldviertel region) and in the southeast
of the country. In 2006 sulphur pollution impacts
were noticeable in the Danube Region (Linz), the
Vienna Woods, the Waldviertel region, Burgenland,
southern Styria and in the east of Carinthia and
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the Inn valley. Analyses of the alimentary status
of needles showed an increasingly deficient sup-
ply, notably with respect to nitrogen, with some
50% of the sites displaying a nitrogen deficiency
in 2006. Phosphor deficiency was found at 25%
of the test sites, and here too the tendency is on
the increase. All other nutritional elements (K, Ca,
Mg, Fe, Mn, Zn) displayed a deficiency rate of less
than 5%. Close to the emitters, leaf and needle
specimens were also tested for fluorine and chlo-
rine concentrations. Exceeded fluorine limit values
were found in about 8% and exceeded chlorine
limits in about 13% of the specimens.

Under the current laws, statutory protection of the
forest from the impacts of pollution is inadequate.
Limits for ozone (not an “emission substance”), for
the nitrogen oxides and heavy metal concentra-
tions in leaves and needles are missing in the Sec-
ond Ordinance against Forest-Damaging Air Pollut-
ants, and the Ozone Act merely provides targets
for 2010 and targets for 2020, but does not set out
any binding limits. In the Air Pollution Control Act,
daily and half-hourly mean limits are missing for a
comprehensive protection. In November 2007 an
expert meeting on the pollutant situation and sta-
tus of pollution research entitled “Pollution Control
in Austrian Forests” was held in Vienna within the
scope of the Austrian Forest Dialogue.

2.2 Soil condition

The data collated in the Austrian Forest Soil Con-
dition Inventory (Waldboden-Zustandsinventur
— WBZI) in the years 1987-1989 still serves as a
basis for many issues of a scientific, environmen-
tal, political or forestry-related nature (cf. Austrian
Forest Report 2004). Thereby it is assumed that
soils change only very slowly, therefore short to
intervals (intervals of
about two to five years) would not appear to be
meaningful. In addition, the small-scale variability
of forest soils is usually very high, therefore any

medium-term surveying
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potential changes occurring within shorter periods
of time are likely to be covered up by the “noise”
of this small-scale variability. At the European level
the EU commissioned a repeat performance of the
European forest soil monitoring within the scope
of Forest Focus (Project BioSoil) in 2005, ten years
after the initial survey. Therefore the 139 Austrian
sites included in the European forest soil network
(a subset of the WBZI) were sampled again in Aus-
tria in the years 2006-2007. The soil analyses will
be completed by the end of 2008.

The primary objective of this pan-European survey
in terms of environmental policy is to determine the
current condition of the forest soils and to identify
changes in condition that are taking place very slowly,
such as for example:

e to review the effect of measures already carried out
to protect and stabilise forest ecosystems (clean
air, forest soil melioration, semi-natural forestry),

e to investigate the nitrogen status of forest soils
and their sensitivity to nitrogen inputs,

e t0 assess the carbon storage and changes in the
carbon reservoir of forest soils (climate change,
Kyoto Protocol), and

e to evaluate the pollutant burden in soils (e.g. heavy
metals).

The terrain survey was conducted using uniform
pan-European methods that were taught in train-
ing courses. The analyses were also performed
using uniform methods and their quality was veri-
fied by means of inter-lab tests, control soils, as
well as comparative testing by a central lab. Com-
parability of the analysis results with the results
of the initial survey is guaranteed by re-analyses
of the “old” samples from the initial survey. These
and other measures make it possible to perform
European forest soil monitoring at a high quality
level and with comparability in terms of time and
space. A report on the European forest soil condi-
tion and its changes may be expected in 2010.

The density of the test site network processed in the
BioSoil project is sufficient for pan-European evalua-
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tions. For Austrian issues or representative national
results, however, the site density is clearly too low to
do justice to the high variability of the Austrian forest
soils. Nonetheless, rough estimates of the Austrian
forest soil condition and its changes within the last 20
years should be possible and first interim results will
be presented in the course of 2008. An Austrian sub-
evaluation of BioSoil will be available in 2009.

2.3 Defoliation

Surveys of the crown condition have been conduct-
ed in Austria annually since 1984. Until 1988, they
were conducted within the framework of the For-
est Condition Inventories on more than 2,000 sam-
ple plots. In 1989, this survey was replaced by the
Forest Damage Monitoring System. After that, the
survey grid was reduced to only about 260 sample
plots with a total of about 7,000 sample trees. In ac-
cordance with EU Regulation No. 3528/86 (in force
until 2002) and Regulation No. 2152/2003 “Forest
Focus” (in force 2003-2006), annual crown condi-
tion surveys in a European trans-national grid were
obligatory for all Member States.

This trans-national grid (Level | grid) with about 135
sample plots and a total of 3,500 sample trees is
a sub-sample of the national grid in Austria. Since
the year 2003, the crown condition surveys have
been limited to this transnational grid. Due to this
reduction in the scope of sampling, the data was
no longer comparable with the results obtained in
1989-2002, and an evaluation of the development
of the forest condition for the national territory was
no longer meaningful. Therefore, a national for-
est condition report has not been prepared since
2003. As of 2007, the crown condition surveys in
Austria were stopped both on the trans-national
Level | grid and on the Level Il plots — presum-
ably until 2010 - due to the expiry of Regulation
2152/20083 and the associated end of co-financing.
The results of the surveys on the transnational grid
were forwarded to the Programme Coordinating
Centre (PCC) of the UNECE International Coopera-
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tive Programme on Assessment and Monitoring of
Air Pollution Effects on Forests (ICP-Forests) annu-
ally and published in the joint annual forest condi-
tion reports of the UNECE and the European Com-
mission (www.icp-forests.org/Reports.htm).

According to the Central Institute for Meteorology and
Geodynamics (Zentralanstalt fir Meteorologie und
Geodynamik — ZAMG), “the year 2003 was generally
warmer than average with below-average precipita-
tion in large parts of Austria”. With 11.2% “damaged”
sample conifers (levels 2-4) and 10.2% “damaged”
deciduous trees, the crown condition survey 2003 did
not show any significant reaction yet. In 2004, howev-
er, the share of sample trees classified as “damaged”
was already about 13%. The dryness of the summer
of 2003 was also reflected clearly in the results of per-
manent incremental growth measurements.

In 2005, the crown condition — with reference to all
types of trees — deteriorated even further by com-
parison with 2004. The share of sample trees clas-
sified as “damaged” (level 2-4) was 1.7% higher
than in 2004. The mortality rate, i.e. the share of
trees that have died between any two surveys, was
the highest ever in all the years of surveying with a
rate of 0.4%. In 2006 the crown condition did not
change noticeably compared with 2005. As in the
previous period, the share of sample trees classi-
fied as “damaged” (level 2-4) was about 15%. The
mortality rate of 0.5% remained very high and was
indeed even higher than the record level in 2005.

2.4 Forest damage

Following the foehn storm in November 2002 and the
exceptionally warm and dry summer of 2003, the years
2004 to 2007 were characterised by the most severe
period of damage caused by bark beetle ever seen
in Austria since nationwide recording started in 1944.
The damage caused by snow in the winter months of
2006 and the storm damage at the beginning of 2007,
as well as the exceptionally warm and dry weather
conditions in 2006 and 2007 were also significant.
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Table 1: Results of the crown condition surveys 2003-2006 on the trans-national Level | grid

Thinning level 1 Thinning level 2 Thinning level 3 Thinning level 4
(slightly thinned) (moderately (strongly thinned) (dead)
thinned)

2003

All tree species 3,470 61.1 27.8 9.1 1.8 0.2
Conifers 3,078 61.3 27.5 9.1 1.9 0.2
Deciduous trees 392 59.2 30.6 8.9 1.3 0.0

2004

All tree species 3,582 GilkD, 35.4 10.4 2.6 0.2
Conifers 3,184 52.2 34.7 10.2 2.7 0.2
Deciduous trees 398 45.7 40.7 11.3 2.0 0.3

2005

All tree species 3,528 50.5 34.7 1.7 2.7 0.4
Conifers 3,140 50.7 34.2 11.9 nll 0.5
Deciduous trees 388 48.7 38.4 10.6 2.3 0.0

2006

All tree species 3,425 57.8 o2 10.7 3.8 0.5
Conifers 3,047 58.5 27.0 10.7 3.4 0.4
Deciduous trees 378 51.3 28.6 11.4 7.4 1.3
Source: BFW 2008 L

Compared with 2003, the weather in 2004 was
largely within the normal range, with temperatures
slightly above average in large areas. The coolest
months were March and May, and October was the
relatively warmest month in 2005. Temperatures
were normal to slightly above average in most parts
of Austria. Precipitation was frequently above the
normal values, but also partly below average in the
west. Numerous cases of frost damage, especially
late frost, were observed.

In 2006, the climate was characterised by extremes:
Hardly any month was within the long-term means.
From January to March temperatures were extreme-
ly and sometimes persistently low with means partly
as much as three °C or more below the long-term
means. In addition, there were heavy snowfalls along
and north of the main chain of the Alps, with very
large quantities of new snow resulting in very large
volumes of damaged wood, especially in January in
Lower and Upper Austria, and also in March in Car-

inthia. Altogether, almost 2 million cubic metres of
damaged wood were caused by snow. The months
from April to June were rather too warm with precipi-
tation values partly average and partly well above av-
erage. Except for the cool and extremely rainy month
of August, the rest of the year was characterised by
too high monthly mean temperatures with extremes
in July (four degrees and more above the average)
and persistent dryness. Damage caused by drought
and heat was rising in 2006. Although there was no
serious, supra-regional storm in 2006, the quantity
of damaged wood caused especially by (thunder)
storms, namely 800,000 cubic metres, was nonethe-
less significant. At the beginning of 2007, the hurri-
canes “Franz”, “Kyrill” and “Olli” caused severe wind
throw and windfall damage in Austria. The regions
most strongly affected were Lower Austria, Upper
Austria, Salzburg and Styria. After the first cautious
reports, the actual quantity of damaged wood had
to be increased repeatedly based on reports by the
affected forestry operations and the forestry authori-
ties. It is indeed to be expected that the quantity of
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damaged wood will actually be more than 5 to 6 mil-
lion cubic metres (> see Figure 5).

After a warm and dry second half of 2006, all the
months of 2007 until July and even parts of August
remained exceptionally warm. The monthly means
were again up to 4.5°C or more above the normal
values. The climate extremes, characterised by
winter and spring months with low precipitation,
peaked in an extremely dry April with absolutely no
precipitation in some parts of the country. As a re-
sult of the mild weather, the flora and fauna started
to develop three to four weeks earlier than usual.
A sudden drop in temperature at the beginning of
May caused large-scale late frost damage in the
east of the country. As a result of the persistent dry-
ness and a heat peak in July, regional discolouring
of the leaves of deciduous trees, especially beech,
and partly even shedding of leaves was observed.
At the beginning of September, major damage was
caused very early by snowfall combined with wind.
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Biotic Damage caused by Bark Beetles

As a result of the foehn storm damage in 2002 (most
of which was not cleared until 2003) and the hot dry
summer, the damage caused by bark beetles ex-
ploded in 2003. As had been feared, the damage
continued to increase in most provinces in 2004 de-
spite weather conditions that were not particularly
favourable for the bark beetle, totalling 2.3 million
cubic metres. Whilst the damaged wood quantity
was reduced from about 600,000 to about 400,000
cubic metres as a result of comprehensive pest
control strategies in Lower Austria, it rose sharply
or at least remained unchanged in Styria, Salzburg
and Upper Austria (> see Figure 6).

This development continued in 2005: With a total of
2.54 million cubic metres, the highest level of dam-
age ever to be caused by bark beetles since nation-
wide recording started in 1944 was incurred (see
Figure 6). Beetle infestation, often on a large scale,
was recorded in spruce forests especially in Salz-

Fig. 5: Damaged wood quantities - chronology
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Source: Documentation of forest-damaging factors (Dokumentation der Waldschadigungsfaktoren — DWF), BFW 2008
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burg and Styria. Thereby it was conspicuous that the
printer beetle (Ips typographus) also caused major
damage at altitudes of more than 1,500 m, where it
is normally replaced by the small spruce bark bee-
tle (Ips amitinus). The damage to lower-lying spruce
stands in Lower and Upper Austria as well as in
Carinthia decreased, as did the damage caused by
the copper engraver (Pityogenes chalcographus),
the larch bark beetle (Ips cembrae) and the various
pine bark beetle species. In 2006, the development
of bark beetle damage was not uniform. Whilst the
damaged wood quantities decreased or remained
more or less unchanged in Salzburg, Lower Austria,
Burgenland Vorarlberg and the Tyrol, there was a
marked increase in the other provinces, especially
in Styria. Once more, a total of slightly over 2.4 mil-
lion cubic metres of damaged wood caused by bark
beetles were incurred. Although the total bark beetle
wood quantity decreased by about 140,000 cubic
metres, the last four years have seen an absolute
record level ever since the start of recordings in
1944,

The following causes must be held responsible for

the persistently critical bark beetle situation:

e Storm damage of November 2002: The full effects
of mistakes made when clearing the damage are
seen years later.

¢ Half-hearted and too late actions with regard to
clearing bark beetle nests: There is less damage
in those regions in which actions to combat the
bark beetle were taken immediately and with full
intensity.

* Not enough use of bait trees: Large-scale bait
traps usually have a better effect than (single) bait
trees of too small dimension.

e Logistical problems when processing and clearing
the damaged wood from the forests: The lacking
availability and coordination of human resources
resulted in delays with serious consequences.

¢ Unprotected wood storage sites in or too close
to the forest.

As expected, there was a mass proliferation of
bark beetles in 2007. In some regions the damaged
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wood caused by the winter storms in 2007 could
not be removed from the forests completely and of-
fered the bark beetles additional breeding material.
Due to the mild and dry winter and spring months,
the beetles started flying three to four weeks earlier
than usual and their reproduction was promoted.
The increase in damage caused by bark beetles
in higher and sometimes hardly accessible stands
presents an additional challenge in the combat
against bark beetles.

As a result of the bark beetle attacks and exceptional
(summer) temperatures, there was also an increased
incidence of capricorn and splendour beetles in the
years 2004 to 2007: Tetropium species such as the
spruce capricorn and the larch capricorn, especially
in 2005, as well as the beech splendour beetle and
the blue pine splendour beetle are significant factors
in dying beech and Scots pine trees. An increased
incidence of beech bark beetles combined with oth-
er damaging factors was also observed.

Since 20083, the leaf-eating caterpillar density has
been increasing and in most cases the mass prolif-
eration peaked in 2005. The most common species
were the green oak tortrix, the large winter moth and
the small winter moth, as well as some other species
of winter moth, which caused local defoliation espe-
cially in maple, ash and hornbeam trees. Investiga-
tions also showed that the range of species infesting
the individual tree species differed even on smallest
infestation surfaces. In 2006 and again in 2007, both
the density and the damaged surfaces decreased for
most species, a nationwide development that was
also confirmed on the basis of bait traps. The gipsy
moth incidents increased, especially in Lower and
Upper Austria, where it was able to enlarge the area
of infestation and caused local defoliation. In 2005,
it was able to expand its area of infestation, albeit to
a lesser extent than in the neighbouring countries.
Altogether, the surfaces infested by the procession-
ary caterpillar decreased regionally (eastern Austria)
in the period under review, but the area of infesta-
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Fig. 6: Damaged wood quantities caused by the bark beetle - chronology
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tion continued to shift (usually with less intensity)
towards the west. Once again, the risk for the popu-
lation from the processionary caterpillar was to the
fore with regard to pest damage. In 2006, the inci-
dence continued to decrease. The fir sawfly reduced
its area of infestation markedly in 2005, but it is still a
major conifer pest in the secondary spruce forests of
Salzburg, Upper Austria and Lower Austria. In larch
stands massive needle damage was caused by the
larch casebearer moth, but also by the larch needle
adelgid. In 2006, a reduction of the surfaces infested
by most needle-eating insects, such as the fir sawfly
and the larch casebearer moth, was observed.

Disease

The situation regarding phytophthora infestation of
the black alder has not changed significantly in the
last few years. Apart from a few small-scale sites,
no new cases were reported. Moreover, the long-
term monitoring sites did not show any signs of a

significant increase. The infestation of grey alder,
on the other hand, has increased massively — es-
pecially in stands along the banks of alpine rivers,
whereby the upper reaches and tributaries of the
river Mur, the Salzach in the Pinzgau region, as well
as locally the river Drau and the river Inn and its
tributaries are particularly affected. In 2006, new ar-
eas of infestation were reported in the upper reach-
es of some rivers in Carinthia, where Phytophthora
alni was subsequently detected.

In 2004, increasingly diversified damage was ob-
served in beech trees, indicating an abiotic trigger.
Beech bark beetles in the crown and trunk areas,
splendour beetles as well as local honey fungus
and Schizophyllum commune, as well as the oc-
currence of beech bark necroses were observed
frequently. In stands with dying beech trees an in-
crease in the incidence of root and trunk necroses
was observed in 2005, whereby Phytophthora

CRITERION 2
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cambivora was identified as the cause. The dead
bark areas were often colonised by secondary organ-
isms. In addition, Phytophthora citricola was identi-
fied as the cause of large-scale cancer growths in
beech trunks in Austria for the first time in 2006. A
variety of damages were found in ash trees in the east
and north of Austria in 2005, ranging from the dying
of younger trees, accompanied by various species of
fungus and premature shedding of leaves in all age
classes with the involvement of mildew and ascomyc-
ete fungi. As of July 2006, a dying of ash trees of all
ages was reported from numerous regions in Lower
Austria, Upper Austria, Styria and Salzburg. Thereby,
conspicuous bark necroses containing the fructifica-
tions of Phomopsis scobina and Cytophoma pruinosa
were observed. The incidents increased strongly until
August, once more followed by premature shedding
of leaves. The dying of ash trees (Fraxinus excelsior
and F. angustifolia) is currently conspicuous in large
parts of Europe. In Austria, the primary causes of the
disease are being investigated within the scope of a
monitoring programme. First results show that prop-
agation of the damage is linked to specific site and
stand factors that indicate a massive impairment with
regard to water supply. The epidemic propagation of
one or more shoot-lethal fungi as the main cause of
the damage appears unlikely.

Diplodia disease in pines (Sphaeropsis sapinea) in-
creased markedly in the summer-warm pine stands
of eastern Austria in 2005, whereby pure Scots pine
stands were more strongly affected for the first time.
Previously, diplodia disease had only played a mi-
nor role in this tree species and had been limited to
mixed stands with common pines. In 20086, diplodia
disease was widespread in common pines, but an
increase in damage compared with 2005 was not
observed. For the first time, however, this disease
also occurred as a twig and branch destroyer in
Scots pines as a result of massive hailstorm dam-
age. The most conspicuous conifer disease in 2006
was the alpine spruce-needle rust Chrysomyxa
rhododendri, which affected the higher stands in
the entire Gurktaler Alps, Koralpe, Eisenerzer Alps
and Niedere Tauern regions.
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Game can cause serious damage to forests by
browsing seedlings, lead shoots and side shoots,
by debarking, but also by hitting and fraying young-
er trees, whereby the ecological side effects often
outweigh the economic disadvantages by far. The
expert reports by the District Forest Inspection
Services on game and browsing damages that are
summarized in the annual Game Damage Report by
the Life Ministry have shown a very unsatisfactory
situation from the forestry perspective for years. The
results of the Game Damage Report 2005 were also
unsatisfactory and virtually no different from the pre-
vious year. Despite improvements in the hunting law
provisions with regard to protecting the forests from
game damage in the nineties and regional progress,
more than two thirds of all Austrian forests are still
classified as so badly damaged by browsing that
regeneration with the necessary tree species is not
possible or only possible with the help of protective
measures. According to the forest authorities, about
one quarter of all pole wood areas are affected by
bark peeling. The annual assessments are based
on observations made by the forest authorities in
the course of the year on the one hand, and on the
periodical Austrian Forest Inventory surveys on the
other hand, as well as the game impact monitor-
ing that was introduced in 2004 with regard to the
browsing situation. For details of the results of the
Austrian Forest Inventory 2000/2002, see the Aus-
trian Forest Report 2004 (Chapter 4.2) or visit the
homepage of the Federal Research and Training
Centre for Forest, Natural Hazards and Landscape
(BFW) at http://web.bfw.ac.at/i7/oewi.oewi0002.
New results of the Austrian Forest Inventory will not
be available until 2010.

The nationwide game impact monitoring (WEM) in-
troduced in 2004 — 2006 provides the results of the
game impact on regeneration for each district every
three years. With the follow-up survey started in
2007, data on the development of game impact on
regeneration is also available for the first districts.
This will be entered in the database by the provinces
as of October 2007 and then analysed by the BFW.
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The results of the 2004-2006 analysis provide a first
description of the status and are generally available
at http://www.wildeinflussmonitoring.at. A mean
game impact was reported for about one tenth of the
forest surface with regeneration, where the growth
of tree species that are sensitive to browsing and
rarer tree species such as fir, yew and broad-leaved
trees is hampered by comparison with species that
are not sensitive to browsing, resulting in a decrease
in their share in the stand mix. Strong game impact
is reported for two thirds of the forest surface with
regeneration. The name-giving species (target spe-
cies) of the natural forest communities are present
on only about half of these surfaces, but mainly in
the lowest height class (10-30 cm plant height). Un-
der the given conditions, target and mixed tree spe-
cies can hardly grow into the upper height classes
(above 1.3 m) with noteworthy shares. The oak,
which grows in 83 of the 86 districts, is particularly
affected: At least 3% of the trunk count have grown
to more than 1.3 m in only 11 districts. Maple is
similarly endangered in about 2/3 of the districts,
and the deciduous species with the least regenera-
tion problems is the beech (problems in 1/5 of the
districts). Of the conifers, the fir is endangered in
almost half of the districts, whilst the spruce does
not have regeneration problems in any district.

The game impact monitoring does not provide any
data about those surfaces on which there is no re-
generation at all due to browsing, or on which no
plant reaches the 30 cm mark. The total game im-
pact is therefore underestimated by the WEM. New
information about these surfaces will be provided by
the next evaluation of the Austrian Forest Inventory.
In addition to the hoofed game stocks (excessive for
hunting reasons) and too intensive forest pasturing,
mistakes in game feeding and in forest management
(large-scale monocultivation without adequate food
supply) as well as disturbance and displacement of
game must be listed as the causes.

A solution or sustainable improvement of the dam-
age situation requires all the stakeholders to take
concrete action, in particular in hunting, forestry,
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pasturing and recreation, as well as cooperation
and dialogue between the groups. The Austrian For-
est Dialogue and the established protection forest
platforms offer a suitable framework for the devel-
opment of strategies to solve the problem.
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MAINTENANCE AND ENCOURAGEMENT
OF PRODUCTIVE FUNCTIONS OF FORESTS
(WOOD AND NON-WOOD)

3.1 Increment and fellings

According to the Austrian Forest Inventory 2000/2002
(OWI2000/2002), the incremental growth in Austria’s
forests is 31.3 million cubic meters overbark (m?3) per
year. The strong increase by comparison with the
last inventory period 1992/1996 (27 million m3 over-
bark/year) affects all forms of ownership and man-
agement equally.

In contrast to the incremental growth, which can
be controlled by management measures only to a
limited degree, the development of utilisation var-
ies depending on the ownership category: The an-
nual utilisation rate is 4.8 m%/ha in private forests
(forest surface area up to 200 hectares) for exam-
ple, 7.9 m%ha in large forests (more than 1,000
hectares), and 6.1 m¥ha in forests owned by Os-
terreichische Bundesforste AG. In total, some 19
million m?® of wood are taken from Austria’s forests
each year according to the Austrian Forest Inven-
tory. See also Chapter 3.2 on the uses.

For further information about wood supply and
wood utilisation, see the Austrian Forest Report
2004 or visit the homepage of the Federal Research
and Training Centre for Forest, Natural Hazards and
Landscape (BFW) at http://web.bfw.ac.at/i7/oewi.
0ewi0002.

Wood Demand

A sharply increasing demand for wood both for use
as a material and for use as a source of energy must
be expected in the coming years. The wood industry
estimates an additional demand for wood as a mate-
rial of 5 million cubic metres by 2010 compared with

Fig. 7: Wood in Austria - total supply, incremental growth and
utilisation in million cubic metres

Source: OWI 2000/2002, BFW 2008 i

2005. Of this additional demand, an additional vol-
ume of 3 million cubic metres will probably be needed
by the sawmill industry, 2 million cubic metres by the
paper and board industry. In the sawmill industry, the
additional demand for wood from domestic forests
is attributed primarily to more difficult importation of
round wood. In the paper and board industry, the ad-
ditional demand is attributed to the expansion of ca-
pacities as well as the shortage of certain products
(sawmill by-products) due to keener competition from
the utilisation of wood as a source of energy.

Within the same period, the demand for wood as a
source of energy will rise by 5.6 million cubic me-
tres according to estimates by the Austrian Energy
Agency. Most of this volume will be required for
combined heat and power plants (3.6 million cubic
metres) and in heating plants fuelled by chopped
material and bark (1.6 million cubic metres).
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Wood Supply from Austria’s Forests

As also documented by the datain the timber harvest
report (>see Chapter 3.2), ever greater quantities of
wood are being placed on the market by the forest
owners. The harvesting of both fuel wood and tim-
ber has almost doubled since the nineteen-sixties.

Additional Potential / Study by the Federal Re-
search and Training Centre for Forest, Natural
Hazards and Landscape

Based on the forecast, an increase in demand for
wood and wood biomass, a general increase in
utilisation must be expected. The utilisation po-
tential of the Austrian forests is currently being
investigated within the scope of the wood and
biomass yield study by the BFW in collaboration
with the Vienna University of Agricultural Sciences
(BOKU). The quantity of wood currently available
and the quantities utilisable in the next 20 years
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are calculated in different scenarios, whereby two
approaches have been applied so far: Either a fur-
ther increase in wood stock and the same utili-
sation behaviour as in the past are assumed, or
the wood stock is maintained at the level of the
Austrian Forest Inventory 2000/2002. The latter
variant allows for additional utilisation options, but
also requires further considerations with regard
to the sustainability concept. Within the scope of
the wood and biomass yield study, various utilisa-
tion restrictions such as the need to preserve site
sustainability, accessibility of the stands and - in
this context — profitability of the wood harvest are
of particular importance. The total theoretical po-
tential of the Austrian forests is reduced by taking
the above restrictions with regard to the quantity
available for utilisation into account. The utilisation
scenario “constant stock” results in an additional
potential of 7.6 million cubic metres underbark/

Fig. 8: Utilisation potentials in accordance with the wood and biomass yield study for the scenario “constant stock”

i
it A0
Source: BFW 2008
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year for utilisation as a material and as a source
of energy (»see Figure 8). The final results of the
study will be available in the summer of 2008.

Mobilisation Approaches
Covering the increasing wood demand is a cen-
tral challenge for the forestry sector. There have
already been intensive efforts to bring additional
wood quantities onto the market for some time -
with first successes. All the players in the forestry
sector — from the stakeholders and associations
through authorities to the cooperation platform
Forest-Wood-Paper — have focused their efforts on
this issue. Presenting individual mobilisation ac-
tivities would certainly go beyond the scope of this
brief synopsis, but the most important measures
necessary according to general expert opinion in
order not to stop the flow of additionally mobilised
wood quantities in the future should nonetheless
be mentioned:

e More intensive on-site support from qualified per-
sons who serve as direct contacts and persons of
trust for the forest owners

e Intensification of geographical information sys-
tems (GIS)

¢ Focus of financial support for forests on the needs
of wood mobilisation

e Awareness-raising with regard to unutilised incre-
mental growth

e Stronger integration of and cooperation between
authorities, chambers, associations and forestry
service providers

3.2 Roundwood

The utilisation volumes presented in the results of
the Austrian Forest Inventory (OWI) relate to the
relevant inventory periods and are therefore aver-
age volumes for the observation period. Moreover,
these figures refer to the standing wood volumes
(growing stock) in cubic metres overbark. The Life
Ministry, on the other hand, surveys the actual
yearly wood utilisation in cubic meters of timber un-
derbark as set out in the Forestry Act. The relevant
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Photo: Production of chopped material, source: A. Foglar-Deinhardstein

data is surveyed directly from the forest owners
and the results are published annually in the form
of the timber harvest report. The survey param-
eters used are adjusted to the forest policy infor-
mation needs on a regular basis. In order to take
the increased need for information about “wood
as a source of energy” into account, for example,
chopped material has been registered separately
from traditional fuel wood (firewood) since the sur-
vey year 2006.

If we look at the timber harvest figures for the last
few years, a clear upward trend can be identified.
The wood mobilisation actions initiated by the Life
Ministry and other organisations have presumably
contributed towards this trend. See also the infor-
mation on wood mobilisation in Chapter 3.1.

In most provinces, the determination of timber har-
vest in private forests (forest surface area < 200
hectares) is based on samples, whilst large forests
(surface area >= 200 hectares) and also private for-
ests in the Tyrol and Vorarlberg are surveyed fully.
The actual surveys are conducted by the district
forest inspection services, which collect data at the
provincial level, verify the data and then forward it
to the Ministry.

There, the data is collated and a final check is
performed, before the results are interpreted and
published. All the data since 1974 is available in
electronic form, the years before 1974 are docu-
mented on paper.
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Table 2: Chronology - timber harvest in 1.000 m? underbark

and roundwood price

Raw timber - | Raw timber - Total Roundwood
utilisation as utilisation as price
material a source of (sawlog spruce/
energy fir B. media 2b)
1974 8.344 1.680 10.024 78.8
1975 7,849 1,750 9,599 61.1
1976 9,890 1,689 11,580 1Al
1977 8,989 1,725 10,707 76.6
1978 8,847 1,703 10,548 70.4
1979 10,675 2,077 1235762 JHR6)
1980 10,530 2,203 12,733 90.4
1981 9,799 2,369 12,169 88.7
1982 8,665 2,426 11,092 76.5
1983 9,289 2,391 11,680 73.8
1984 9,730 2,381 12,111 81.5
1985 9,185 2,440 11,626 75.1
1986 9,613 2,518 12,131 72.8
1987 9,256 2,504 11,760 73.2
1988 10,042 2,734 12,776 774
1989 11,146 2,686 13,822 86.6
1990 12,945 2,793 15,733 82.7
1991 9,046 2,437 11,492 82.4
1992 9,255 2,994 12,249 79.6
1993 9,107 3,149 12,256 62.5
1994 11,100 3,259 14,360 70.7
1995 10,747 3,059 13,806 75.5
1996 11,213 3,797 15,010 66.8
1997 11,302 3,423 14,726 745
1998 10,858 3,176 14,033 78.9
1999 10,988 3,096 14,084 79.6
2000 10,416 2,860 13,276 73.7
2001 10,561 2,905 13,467 73.0
2002 11,809 3,036 14,845 74.6
2003 13,719 3,336 17,055 68.6
2004 12,944 3,540 16,483 68.5
2005 12,785 3,685 16,471 70.0
2006 14,430 4,705 19,135 77.6
2007 16,521 4,796 21,317 80.7
Source: Life Ministry 2008, Statistics Austria 2008 ;-

In 2007 the wood utilisation in Austrian forests to-
talled 21.32 million cubic metres underbark, which
was an absolute record level — 11.4% higher than in
the year before and 33.1% higher than the ten-year
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average. Of the total timber harvest volume in 2007,
54.9% were sawmill timber > 20 cm, 7.7 % thin saw-
mill timber, 14.8% industrial timber, and 22.5% raw
timber for use as a source of energy. The conifer
share of the total timber harvest volume was 87.5%,
and the damaged wood volume increased by 66%
to 10.5 million cubic metres underbark.

Timber Price and Market Development

The increased demand for wood as a raw mate-
rial led to a slight upwards trend in timber prices.
In 2007, for example, sawmills paid an annual av-
erage price of EUR 80.68 per cubic metre of saw-
log sprucef/fir, class B, media 2b, which was 4.0%
more than in 2006. The mixed price for spruce/fir
pulpwood/mechanical pulpwood of EUR 33.28 per
m?3 was 12.4% higher than the average price in the
previous year. The price for pulpwood (spruce/fir)
of EUR 30.87 per m2 was 11.5% higher and the
price for mechanical pulpwood of EUR 38.52 per
m?3 13.3% higher than in the previous year. The price
for hard fuel wood increased to EUR 51.60 (+5.0%)
per cubic metre, the price for soft fuel wood rose by
11.4% to EUR 35.83.

These soaring prices for wood and wood products
and the brisk wood harvesting activities associated
with the same came to a sudden end in January
2007 with the storms Kyrill and Olli. The big supply
of wood on the market resulted in a marked decline
in prices for roundwood, and in the first half of the
year the sawmill industry produced at full steam.
Due to the large supply of damaged wood and the
abundant supply of sawmill by-products, the pulp
and board industry, as well as the energy sector were
well supplied again, too. To relieve the timber mar-
ket, the forestry sector installed buffers in the form
of wet storage areas. The regular timber harvest
volume was reduced for storm- and market-related
reasons. In the second half of 2007, the prices for
sawlogs recovered again and by year-end they had
almost returned to the high level at the beginning of
the year. Towards the end of the year, the sawmill
industry had to throttle its production markedly due
to a reduced demand for sawn timber.
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Table 3: Timber harvest 2006 by ownership category
Harvest 2006 Change over 2005 Change over 10-Q

Private forest 11.5 million m3 underbark +27.6% +40.8%
Large forests 5.9 million m3 underbark +5.7% +12.4%
OBf AG 1.8 million m® underbark -6.8% -9.6%
19.2 million m?3 underbark +26.5% +43.6%

Source: Life Ministry 2008 L

1980 | 1981 1982 | 1983 | 1984

1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 1992

= 70.4 77.6 90.4 88.7 76.5 73.8 81.5

75.1 72.8 73.2 T 86.6 82.7 82.4 79.6

1995 | 1996 | 1997 | 1998 | 1999

2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007

€ 62.5 70.7 75.5 66.8 74.5 78.9 79.6

Source: Statistics Austria 2007

73.7 73.0 74.6 68.6 68.5 70.0 77.6 80.7

=

3.3 Non-wood goods

Forests offer a multitude of products in addition to
wood, including game, mushrooms, berries, herbs
or resin. Furthermore, forest areas are used to ex-
tract gravel, stone and earth, or water. Yields from
the sale of these products usually fall far below
those from the sale of timber. However, it would
be wrong to conclude that they are of minor eco-
nomic importance, since many products are used
above all for private consumption or because their
utilisation is directly or indirectly a prerequisite for
other sectors of the economy. In order to be able
to issue more specific statements regarding the
non-wood products and services of the forestry
sector, the Life Ministry contracted the University
of Agricultural Sciences with a research project at
the end of 2007. From 14 to 17 September 2006,
the Life Ministry, together with partner organisa-
tions, organised a meeting on the subject of “The
Benefit of Forest Trees — Renewable Resources
off the Beaten Track” in Baden. At this meeting,
the benefits of wood and non-wood products as a
raw material for the pharmaceutical industry, food
engineering and chemical industry, and in particu-
lar the uses of resin, were discussed. In August of
2005, the Life Ministry had already organised the
European charcoal-burners’ meeting and interna-

tional expert meeting “Charcoal-burning — past,
present and future” together with the town of Rohr
im Gebirge, the European Charcoal-burning Asso-
ciation and other organisations.

Hunting

According to the Austrian Federal Constitution,
hunting legislation and its implementation is within
the competence of the federal provinces. Conse-
quently, there are nine different Provincial Hunting
Acts in Austria. The applicable hunting system in all
the provinces is a system of shooting grounds based
on land ownership. Most Hunting Acts provide for
private hunting grounds for coherent real estates of
115 hectares or more. This means that the land own-
er holds the right to hunt on his property, and that
he can either make use of that right himself or lease
his hunting right to other parties. Real estates of less
than 115 hectares are combined to form commu-
nity or cooperative hunting areas. According to the
hunting statistics 2006/2007 altogether, Austria has
about 11,790 hunting areas and 116,713 hunters
holding valid one-year hunting licenses, of which a
little more than 5% are not Austrian nationals. 1,056
professional hunters and 17,866 certified game war-
dens are responsible for hunting control. To obtain a
hunting licence, the applicant has to pass a hunting
licence examination. In the hunting year 2006/2007,
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Photo: Production of game in the forest, source: J. Prem

the total number of furred game shot and killed was
580,000; for red deer the kill was 47,100, for roe
deer 258,000, for chamois 21,500, for wild boars
18,500, and for hare 125,000. 228,000 game birds
were bagged, of which 124,000 were pheasants.
The shooting numbers are lower than in the previ-
ous year, primarily due to the game losses caused
by disease, hunger or cold in the snowy winter of
2005/2006.

For many owners of forest enterprises with the per-
mission to hunt on their private land, the lease of
hunting grounds or sale of individual game animals
to be hunted is an important source of income. The
production and processing of game is also used by
some enterprises to increase the value added. With
a total area of 860,000 hectares, of which 516,000
hectares are forests, Osterreichische Bundesforste
AG (Austrian Federal Forests) is by far Austria’s big-
gest hunting provider. In the year 2006, the Austrian
Federal Forests had an annual turnover of € 15.5
million from hunting, compared to € 123.2 million
earned from timber supply.

Mushrooms and Berries

Under the Forestry Act, everybody is free to gather
up to 2 kg of mushrooms per person and day, un-
less expressly prohibited by signs put up by the for-
est owner. The provincial Nature Conservation Acts
partly contain stricter provisions for the protection
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of mushrooms. Unless expressly prohibited by the
forest owner, everybody is free to gather woodland
berries for private purposes. The most frequent ber-
ries are raspberries, blackberries, blueberries and
cranberries. Gathering mushrooms and picking ber-
ries are a popular leisure activity. In practice, forest
owners very rarely make use of their right to prohibit
the gathering of mushrooms and berries. Mostly,
mushrooms are used for commercial purposes, but
in some areas, berries are also economically impor-
tant as the basis for liqueur and spirits production,
especially in Styria.

Mineral Resources and Water

The utilisation of forest areas for the exploitation
of mineral resources, notably gravel and earth, not
only requires a general authorisation according to
the Mineral Resources Act but also specific au-
thorisations, including an authorisation for clear-
ing according to the Forestry Act. The extraction of
small amounts of gravel which serve the construc-
tion and maintenance of forest roads of a holding
is exempted from this rule. Large-scale extraction
operations are usually not carried out by the forest
owner himself and for the large majority of forest
owners they do not represent a source of income
worth mention.

The Austrian Water Act regulates when the use of
water (including spring water and groundwater)
requires an authorisation. Authorisations can only
be granted subject to the preservation of sustain-
able water use and third-party rights. The Water
Act does not specify who may utilise the water,
although the utilisation of groundwater and spring
water by third parties always requires the permis-
sion of the land/forest owner. The provision of a
public water supply as an essential service is seen
primarily as a communal responsibility in Austria.
The utilisation of (drinking) water as a commodity is
a very sensitive socio-political issue in Austria; fur-
ther steps towards marketing the water will there-
fore require a careful approach and must comply
with the parameters of ecological sustainability. II-
lustrating the connection between forest manage-
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ment and our supply with high-quality water and
increasing people’s awareness of the value of water
as an economic asset is an integral part of the Life
Ministry’s forest policy. At present, only a small part
of Austria’s water resources is exploited, and there
is a vast potential for development. However, until
now the forest owners have hardly succeeded in
earning significant revenues from the exploitation
of water. Some forest owners operate small hydro-
electric power plants.

3.4 Services

The marketable services associated with forests in-
clude hunting and fishing licences, mountain bike
tracks and bridle paths, skiing resorts, as well as
educational adventure and other leisure activities.
Environmental services, such as private nature con-
servation and environmental protection contracts
and cultural offerings within the scope of forestry
enterprises are also included in this category. Aus-
tria’s forest operations and forest owners market a
multitude of such and similar services that vary con-
siderably in terms of both quantity and quality from
region to region and from one enterprise to another.
However, due to the heterogeneous nature and dif-
ficulties in distinguishing these activities from other
sectors, hardly any comprehensive surveys and
data are available in this respect. In order to be able
to issue more specific statements concerning non-
wood products and services of the forestry sector,
the Life Ministry contracted the University of Agri-
cultural Sciences with a research project at the end
of 2007.

In addition, the Life Ministry has made an active
contribution towards promoting the services of
the forestry sector by organising several events.
Among others, an expert meeting on the subject
“Destination Forest — Tourism Activities in the For-
est Environment” was held at the Vienna University
of Agricultural Sciences in April 2007, an interna-
tional conference on forest pedagogy was held at
the Forestry Training Centre Ort/Gmunden in March
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2007, a meeting on the subject “Innovative Nature
Conservation: New Ways to Finance the Nature
Conservation Services of Forests” was organised
together with the EFI Project Centre Innoforce in
Orth/Danube in June 2005, and the meeting “Forest
Culture — Business Opportunity or Hobby — Legal &
Fiscal Issues and Practical Forestry Managemenet
and Planning Examples” was held at the Life Minis-
try in March 2005.

For a better understanding of the scope of services in
forests, some figures from Osterreichische Bundes-
forste AG are provided: In 2006, the turnover related
to sports and recreation totalled 8.29 million euros,
which were attributable to the following activities:
38.6% lake management, 41.8% alpine skiing, 4.5%
cave management, 4.7% mountain biking, 10.3%
other activities, such as horseback riding, hotel trade
and trend sports such as diving and canyoning.

Photo: Willow dome in the Gesduse National Park, source: J. Prem
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However, quite a significant part of this turnover is
generated by areas outside the forest. Large parts
of the more than 2,222 km of marked mountain
bike trails, 600 km bridle paths and 304 km cross-
country skiing tracks offered by the Federal Forests
are located in the forest. The lease for mountain
bike trails is about 20 cents per metre, with a 7-year
term of contract.

The sales revenues from hunting generated by
Osterreichische Bundesforste AG amounted to
15.5 million euros in 2006, whereby these reve-
nues resulted primarily from the leasing of hunting
grounds. In addition to other nature conservation
activities, the Federal Forests hold a significant
share in the two national parks Donau-Auen and
Upper Austrian Limestone Alps, and is involved in
their management. They operate their own national
park enterprises there. In 2006, the Federal For-
ests’ revenues from services in the field of natural
area management and the remuneration of utilisa-
tion fees in these two national parks totalled 4.9
million euros.

However, many of the services associated with for-
est and land ownership can hardly be marketed
as services, because as “public goods” they do
not have a realisable market value either by law
or as a result of strong social pressure. The For-
estry Act, for example, allows everybody to enter
the forest for recreational purposes. This right can
be restricted only in exceptional cases. The legal
provisions on protective functions of the forest are
also designed in such a way that the forest owner
can at best claim reimbursement of costs in excess
of the normal management costs, whilst protec-
tion services can hardly be marketed. Although the
marketing of services in connection with forests is
frequently mentioned in the context of diversifica-
tion and new income opportunities, only few forest
owners have been able to implement this success-
fully so far. Even today, wood is by far the greatest
income factor in the forest.

Austrian Forest Report 2008

3.5 Forests under
management plans

The Forestry Act provides the legal framework for
the management of all Austrian forests. To ensure
sustainability, it provides for numerous manage-
ment restrictions and stipulations, such as the re-
quirement for certain measures to be authorised by
the forest authority. Even more stringent regulations
apply to the protection forest. Under the Forestry
Act, forest enterprises are not required to draw up
management plans. In practice, however, manage-
ment plans, so-called operates, are used as a ba-
sis for management measures by all larger forest
enterprises. These operations are usually updated
or revised every 10 years in the course of a forest
establishment. The forest establishment has a long
tradition dating back at least to the 19th century in
central Europe.

About half of the Austrian forest is managed by
small private forest owners, usually farmers. The
forest is usually part of a family-run mixed farm
and forest management business that is passed
on from one generation to the next. Thereby,
sustainable management of the own forest is
very important. Written plans rarely provide a
basis for this management; usually it is based
on traditional know-how with regard to sustain-
able forest management, as well as a good,
well-established range of forestry training and
education opportunities. Every forest owner
also has the possibility to receive free advice,
either from the Chamber of Agriculture or from
the local forest authority. Financial support for
the development or improvement of forest-relat-
ed business plans or forest utilisation plans can
be obtained within the scope of the national pro-
gramme for rural development. Forest-related
business plans are a prerequisite for enterprises
with more than 1,000 hectares to be granted fi-
nancial support for improvement of the forests’
economic value.
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Forest land use planning as set out in the Forestry
Act provides for three planning instruments for the
presentation and forecasting of forest conditions:
Forest Development Plan, Hazard Zone Plan and
Forestry Plan. Whilst the former only have an in-
direct influence at the forest enterprise level, the
Forestry Plan offers forest owners a possibility to
present and plan certain technical fields within their
own sphere of interest. To check sustainability at
the regional and federal level, a number of moni-
toring instruments are available. The most compre-
hensive instrument is the Austrian Forest Inventory,
but other surveys such as the annual timber harvest
report or the test operation grid, which provides in-
formation about the earnings situation in forestry,
also provide an important decision-making basis
for forest policy in order to ensure sustainable man-
agement of the Austrian forest.
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CRITERION 4: MAINTENANCE,
CONSERVATION AND APPROPRIATE
ENHANCEMENT OF BIOLOGICAL
DIVERSITY IN FOREST ECOSYSTEMS

4.1 Tree species composition

Table 5: Forest area by tree species - productive forest

Change since
. . . Total area 1992/1996
Austria’s forests are characterised by a high share in percent in 1,000
. . . hectares
of conifers. According to the Austrian Forest Inven-
2 Spruce 1,810 53.7 -56
tory 2000/2002 (OWI 2002/2002), there are current- B
, , Fir 78 2.3 0
ly 2,255,000 hectares of conifer stands, i.e. a share
) . Larch 1155 4.6 8
of 66.8%. The share of deciduous stands is 23.9%
L. . Scots pine 166 4.9 -16
or 802,000 ha. The remaining 9.3% productive for-
. Austrian pine 23 0.7 0
est surface consist of blanks, gaps and shrubs. The
. . Stone pine 18 0.5 =
following table (»Table 5) shows the current mix of
. . . Other conifers 5 0.2 1
tree species and the changes since the last inven- _255 . »
tory period. Table 6 shows the development of for-
_ Red beech 323 9.6 14
est surface shares broken down by mix types.
Oak 66 2.0 -1
. . Other hardwood 269 8.0 40
The trend towards mixed stands with an abundance S o e 2 . ;
of deciduous trees and simultaneous decrease in -
tand hich i itive f ) 802 23.9 54 >
pure spruce stands, which is very positive for ec =
ological reasons and for reasons of stand safety, |Blanks £ et = =
'—
can be observed regardless of the ownership struc- | Gaps oy & 2 x
ture. Interestingly enough, this trend away from the | Shrubsin stands 5% g i
spruce as the only “breadwinning species” is par- | Shrubareas 28 o2 !
ticularly marked in larger forest enterprises that live —'371 90 i
almost exclusively from timber production. Source: OWI2000/2002, BFW 2008 =

Table 6: Shares in forest area (in percent) by mix types - productive forest - chronology

1986/1990 1992/1996 2000/2002

Pure conifer stands 70 68 67 65 62
Pure spruce stands 45 45 45 44 41
TG ge it g L lo
o : : : o )
FupS decieiays 9 9 10 1 12

Source: OWI 2000/2002, BFW 2008 [
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For further information about the mix of tree spe-
cies, see the Austrian Forest Report 2004 or visit
the homepage of the Federal Research and Training
Centre for Forest, Natural Hazards and Landscape
(BFW) at http://web.bfw.ac.at/i7/oewi.oewi0002.

4.2 Regeneration

The Austrian forest regeneration survey was al-
ready redesigned for the 5th inventory period of
the Austrian Forest Inventory 1992/1996 (OWI
1992/1996). Where previously only the regenera-
tion areas on open land were registered, it was

Austrian Forest Report 2008

possible to include the regeneration under shel-
terwood in the stands requiring regeneration as
of 1992. Thereby, stands in the last fifth of their
rotation period, blanks and regeneration areas on
open land with a plant height below 1.30m were
classified as requiring regeneration. The figures
on the following page illustrate the most impor-
tant results of the latest inventory period (OWI
2000/2002). Thereby, the further increase in natu-
ral regeneration is worth particular mentioning in
particular. Where about half of the regeneration ar-
eas on open lands resulted from natural regenera-
tion in the fifth inventory period, this is now true of
almost three quarters of the regeneration areas.

Info Box 2: Summary Assessment MOBI (Austrian Biodiversity Monitoring) on the Mix of Tree Species
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Fig. 9: Natural forest communities and naturalness of the current mix of tree species on 1,000 ha
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Fig. 11: Absence of regeneration in areas requiring
regeneration
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The regeneration survey conducted within the
scope of the OWI 2000/2002 also takes the re-
generation inhibition factors that lead to the lack
of necessary regeneration into account (»see Fi-
gure 11).

For further information, see the Austrian Forest
Report 2004 or visit the homepage of the Federal
Research and Training Centre for Forest, Natural
Hazards and Landscape (BFW) at http://web.bfw.
ac.at/i7/oewi.oewi0002.
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Fig. 12: Factors inhibiting regeneration in the forest types (in %)
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4.3 Naturalness

The subject of naturalness or semi-naturalness of
the Austrian forests has already been discussed
in great detail in the Austrian Forest Reports 2001
and 2004. So far the results of the research project
“Hemeroby of Austrian Forest Ecosystems” con-
ducted by the Institute for Ecology and Nature
Conservation at Vienna University and concluded
in 1998 are the most up-to-date results available.
The cooperation partners in this project were the
Life Ministry and the Federal Research and Training
Centre for Forest, Natural Hazards and Landscape.
The results were published in detailed form. Within
the scope of the Austrian Forest Dialogue, the par-
ticipants expressed a desire for the study to be re-
peated, and the possibilities for a repeat study are
currently being assessed. The results of the study
are discussed in brief in the following — details can
be found in the Forest Report 2004.

Three percent of Austria’s forest-covered area is nat-
ural forest. Only forest-covered areas not showing
any human impact are assigned to this category. This
is not to say that such areas were not exploited at
some time long ago, but these historic influences are
no longer discernible in the present forest structure.

Austrian Forest Report 2008

Semi-natural forests account for a share of 22%
of the surface. This high share comprises weakly
exploited forest stands featuring a natural blend of
tree species with only minor perturbations to ground
vegetation or forest structure. These forests are the
result of a management which is oriented to natural
silviculture. They show only slight deviations from the
potential natural forest community. Phases of disin-
tegration and decomposition with a corresponding
volume of dead wood, one of the typical features of
natural forests, do not usually exist.

With 41%), moderately altered forests are definitely
the type of forest most frequently occurring in Aus-
tria. These forests are all intensively exploited, how-
ever some residual elements of the potential natural
vegetation still exist today.

Strongly altered forests are intensively managed
and make up 27% of Austria’s forest land.

Artificial stands account for 7% of the total forest
surface. They are mainly constituted by non-indige-
nous tree species and do not show any similarities
to the potential natural forest community. On 75%
of the areas covered by artificial forest stands, for-
est exploitation is of high intensity and includes clear
cutting.

The study confirmed that, with sustainable forest
management practices which take account of the
natural site conditions, it is possible to maintain a
high degree of naturalness. However, the results
also clearly show that in some regions natural for-
ests do not exist any more. For this reason, all forest
engineering, nature conservation and forest policy
measures which contribute to the increasing share
of natural forest stands are welcomed.
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Fig. 13: Degree of naturalness of Austrian forests
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4.4 Introduced tree species

Balance for Austria

For some years now, the first overview of all the non-
indigenous plant types present in Austria (= neo-
phytes) has been available (Essl & Rabitsch 2002),
supplemented by case studies of the individual tree
species in the last years (Essl 2005; 2007). The ex-
perts identified more than 1,100 neophytes in the
vegetation. In the Central European vegetation, neo-
phytes are found primarily in biotope types with high
anthropogenic or natural perturbance dynamics. In
closed vegetation stands, the resource “space” is
occupied and consequently the introduction of new
species is difficult. Even so, a larger number of neo-
phytes can also be found in forests.

Neophytes in Forests

Outside the wetlands, only few introduced neophytes
can be found in the Austrian forests. The share of
neophytes is highest in the forests located in the
warmest regions of Austria, whereby the number of
neophyte species decreases markedly with increas-
ing altitude and rougher climate (Walter et al. 2005).
Several species of neophyte woods grow wild in
the Austrian forests, and some of these species are
currently spreading more, such as the common ma-
honia (Mahonia aquifolium, an ornamental shrub) or
the ash-leaved maple (Acer negundo). In the herb
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layer of zonal Austrian forests, parviflorous balsam
(Impatiens parviflora) is the only widespread neo-
phyte, some other species have been introduced lo-
cally. Indian false strawberry (Duchesnea indica) and
American false ragwort (Erechtites hieracifolius), for
example, have been introduced regionally on clear
cuts, perturbed areas in forests and in defoliated
forests. However, there are two major exceptions to
this pattern of low neophyte frequency in the Aus-
trian forests.

In the oak forests of the Pannonian region of east-
ern Austria certain neophyte woods, especially the
Spanish chestnut (Robinia pseudacacia) and tree of
heaven (Ailanthus altissima), are massively invading
the shrub and tree layer of the forests and causing
major vegetation and site changes. The propaga-
tion of Spanish chestnut in climate change sce-
narios and the effects on nature conservation that
must be expected are currently being investigated
(Dullinger et al. 2006). In some wetland forest types
neophytes are also becoming increasingly signifi-
cant. These types of biotope are characterised by
a strong anthropogenic and natural perturbance
that promotes the introduction of neophytes. The
softwood wetlands of the lowlands are particularly
rich in common neophytes. The ash-leaved maple
(Acer negundo) is massively invading the tree layer
of the silver birch wetlands in the Pannonian region,
and glandular balsam (Impatiens glandulifera), giant
golden rod (Solidago gigantea) and Japanese knot-
weed (Fallopia japonica), for example, are common
in the herb layer. Along the river March and along the
Danube east of Vienna, the Pennsylvanian ash (Frax-
inus pennsylvanica) is another increasingly common
species (Drescher et al. 2005).

Neophytes: Danger for the Biodiversity of
Austria’s Forests?

The most alarming plant in the Austrian forests
from the ecological perspective is undoubtedly the
Spanish chestnut (Robinia pseudoacacia). This at-
tractive ornamental and useful tree was introduced
to Europe, where it rapidly grew wild, from North
America in the 17" century. The Spanish chestnut
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Info Box 3: Forest Focus Special Study Biodiversity
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is particularly competitive on dry sites. These are
usually highly endangered habitats with numer-
ous rare species, namely dry oak forests and dry
grassland rich in species in eastern Austria. More-
over, by accumulating nutrients (it lives in symbio-
sis with nitrogen-fixing bacteria) it is capable of
changing its habitats completely. The fight against
the Spanish chestnut is very costly, since it is able
to produce new shoots from its roots for many
years (Essl & Walter 2005).

The tall perennial herbs of the wetlands, such as
giant golden rod (Solidago gigantea) and Japa-
nese knotweed (Fallopia japonica) also cause far-
reaching changes to the vegetation. They also pre-
vent the occurrence of natural regeneration, thus
causing problems for forestry management and
nature conservation. In accordance with the Aus-
trian action plan for non-indigenous species, ac-
tions should be taken primarily with regard to those
species that are invasive or potentially invasive, and
which are problematic or meaningless in economic
terms. Species with negative impacts on human
health should also be dealt with more intensively.
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4.5 Deadwood

Dead wood plays an important role in the lifecy-
cle of forests. It has an influence on the stand cli-
mate, stores moisture and nutrients, and serves as
a habitat for plants and animals. Stumps and trunk
sections lying perpendicular to the fall line can act
as stabilisers in steep terrain, and under specific
site conditions they can be promoters of natural re-
generation.

It may be assumed that the natural dead wood
quantity will be in natural biotopes. In the Neuwald
natural forest, for example, about 50 m? of standing
growing stock and between 20 and 280 m? of lying
dead wood per hectare was found. With increasing
intensity of forest management and the associated
thinning and forest hygiene measures, but also with
increasing utilisation of the forest for recreation and
the resulting safety problems, most of the dead
wood has been removed from the forest. As a re-
sult, the habitat for organisms living in dead wood
has also been limited. Therefore, certain beetles
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Photo: Dead wood, source: J. Prem

that were still designated as forest pests 30 years
ago are now on the red list of endangered species.
As a result of changed management methods and
appropriate support programmes, the dead wood
stock in forests has increased markedly again in the
last few years.

The Austrian Forest Inventory has been survey-
ing the dead wood stock in the Austrian forests
since 1992. Thereby, a distinction is made between
standing dead wood, lying dead wood and stumps.
Standing dead wood with more than 5 cm breast
height diameter (BHD) is surveyed within the scope
of the sample trunk survey, lying deadwood with
more than 20 cm diameter is counted and then
classified according to length, diameter and degree
of decomposition.

For lying dead wood with less than 20 cm dia-
meter, the degree of floor cover and type of distri-
bution is estimated. The following tables provide an
overview of the latest results of the Austrian Forest
Inventory (OWI 2000/2002).
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For further information, see the Austrian Forest
Report 2004 or visit the homepage of the Federal
Research and Training Centre for Forest, Natural
Hazards and Landscape (BFW) at http://web.bfw.
ac.at/i7/oewi.oewi0002.

Table 7: Standing dead wood - comparison between survey periods 1992/1996 and 2000/2002 by management types

Austrian Forest Report 2008

od (i | change e o
High standing productive forest 5.8 +38% 58 +24%
Protection forest 9.2 +7% 49 +8%
Coppice forest 3.4 +10% 57 +3%
6.1 +35% 57 +22%
Source: OWI 2000/2002 - BFW 2008 L

Table 8: Standing dead wood - comparison between survey periods 1992/1996 and 2000/2002 by ownership types

(m?3 overbark/ Dead wood trunk count
are) 2000/2002 2000/2002
Private forest up to 200 ha 4.9 +48% 52 +36%
Forest enterprise up to 1,000 ha 8.3 +28% 74 +10%
Forest enterprise with more than 1,000 ha 6.5 +33% 60 +15%
Territorial bodies 8.0 +19% 65 +1%
OBf AG 8.7 +21% 61 +8%
Source: OWI 2000/2002 - BFW 2008 L
ble 9 a g dead ooda are or d 00d D ee pe
growing stock in % Share in species’ total trunk count in %
1996 Change 2000/2002 1992/1996 Change
Fir 3.5 3.0 +17% 6.5 6.7 -3%
Larch 2.2 2.2 0% 9.2 7.1 +30%
Scots pine 2.4 2.0 +20% 6.5 515 +18%
Oak 17 1.8 -6% 4.2 4.4 -5%
Spruce 1.7 1.3 +31% 5.8 4.8 +21%
Beech i@ 0.6 +67% 2.9 2.7 +7%
Source: OWI 2000/2002 - BFW 2008 L

Table 10: Lying dead wood over 20 cm by management type

re Stumps/hectare Total
Number m? Number m?
High standing productive forest 5.4 k) 8.0 145 13.9
Protection forest 15.6 39 5!5 63 21.1
Coppice forest 2.6 7 1.6 38 4.2
20 7.6 135 13.9
Source: OWI 2000/2002 - BFW 2008 L
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Table 11 : Lying dead wood under 20 cm diameter by floor cover and distribution in percent of forest area
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High Low Total
> 10% cover 3-10% cover < 3% cover

Natural stock

R 1 8 52 61
No heaps, tending
measures 2 4 6 12
No heaps, soil utilisation 1 2 6 9
Heaps, piles, tending,
utilisation 3 & 4 "
Whole trees 1 3 3 7
8 71 100
Source: OWI 2000/2002 - BFW 2008 [

4.6 Genetic resources

The preservation of a high genetic diversity of our
forest tree species is an imperative if we want to
ensure their adaptability and adaptedness, espe-
cially in view of the climate change. Therefore, the
management of genetic resources is an important
element of sustainable forest management. For-
est stands of high genetic value should be repre-
sented as much as possible in all growth areas,
and their presence should be guaranteed in the
long term. An effective measure to ensure com-
prehensive adaptability of a tree species is the in
situ conservation of genetic material. This means
preserving a tree species at its natural site in such
a way that the constant genetic adaptation proc-
esses are disturbed as little as possible.

In particular, the goal of the in situ conservation
measure “gene reserve forests” is to ensure that
the genetic information is passed from one gener-
ation to the next using natural regeneration. There
are currently 312 gene reserve forests in Austria
with a total area of 8,877.7 hectares (>Table 12).
Gene reserve forests are identified based on the
criteria: representativeness, naturalness of stock-
ing, minimum size, adaptedness, conditions for
natural regeneration, and boundary-adjusted site.

Figure 14 shows the distribution of the 312 gene
reserve forests in the growth areas (= regions
of origin). At least 30 gene reserve forests have

been abandoned in four regions of origin (3.2, 4.1,
4.2 and 6.1). There are currently no gene reserve
stands in the region of origin 9.1.In the future, an
even distribution across all natural spaces in Aus-
tria is to be achieved by identifying further gene
reserve forests; at the same time, only those in situ
stands that fulfil their function through active man-
agement (e.g. measures for natural regeneration)
will keep their status. These stands are also to be
utilised more intensively for research purposes
in the future, and their management is to be im-
proved by shortening the inspection intervals.

The genetic quality of seed collection stands or
plantations has a significant influence on the
adaptability of the new forest generation. There-
fore, the above criteria are also applied to the
authorisation of seed collection stands (Table
14). Moreover, the phenotype quality (mass out-
put, form properties, health status) is particularly
important for the identification of seed collection
stands. Compared with the mean quality in the re-
spective growth area, these properties should be
above the average in seed collection stands.

The Austrian seed stock of the past 10 years
(1997-2006) is shown in Table 14. The size of the
authorised collection units varies depending on the
species (e.g. 9.4 hectares mean area for spruce or
0.6 hectares for mountain maple). On average, the
collection units are relatively small. One problem
results from the fact that a large number of seed
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Fig. 14: Distribution of gene reserve forests in the source regions of Austria
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collection stands were authorised in the past, the
majority of which are harvested only rarely, howev-
er. On the other hand, a large share of the seed ma-
terial used in Austria is still imported from abroad or
from EU countries (e.g. 98 percent for bird cherry
and hornbeam; Figure 15, Table 15).

In future, the seed collection stands already ex-
isting in Austria are to be utilised more efficiently.
Currently, new targets for the number of seed col-
lection stands are being developed on a scientific
basis; their administration is to be simplified with
fewer collection stands, and regular harvesting of
the same is to ensure the genetic diversity.

A spruce research project is currently being imple-
mented that aims to investigate the adaptation-
relevant genetic variation of this tree species on
a nationwide level for the first time. The results
of this project will serve as a scientific basis for
optimising the target parameters for selection of
spruce seed collection stands in future.

In mountainous Austria the spruce will remain the
“bread-winning species” for the forestry sector,

and at the same time unstable low-lying stands
are to be converted gradually into deciduous
stands as a consequence of climate change.
The deciduous species oak, beech, mountain
maple and bird cherry will benefit most from this
change. Oak cultivation (common oak or chest-
nut oak, depending on the region) is expected to
increase significantly. Between 1997 and 2006,
a total of 114 harvests from oaks with 28 tons
of seed were carried out in Austria. In addition,
29 tons of seed were imported to Austria. The
frequent use of foreign oak seed in Austria (> Ta-
ble 15, Figure 15) clearly shows that the demand
for seed is currently being covered by domestic
seed to a very low degree. Lacking information
about the performance and suitability of oak of
Austrian origin, the fact that they are not widely
known, and the low incentives for independent
harvesting by the forest nurseries are the main
reasons for preferring imported seed. Therefore
an oak seed trial was initiated in 2006, compris-
ing 21 origins of common and chestnut oak. In
addition to 13 exceptional Austrian stands, im-
portant origins from the neighbouring country are
also being investigated.
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In parallel to this investigation, new stands are
also to be established with the same reproductive
material. These will guarantee the Austrian oak
origins as valuable gene resources and will also
be used as seed collection stands in the future
if required. With regard to non-indigenous spe-
cies (e.g. Douglas fir), Austria has to rely largely
on seed imports due to a lack of seed stocks in
the country. Only few red oak stocks are author-
ised for harvesting, therefore these stocks are har-
vested frequently (> Table 15). In order to prevent
a genetic bottle-neck, the import of reproductive
material from adapted origins is recommended in
this case.

In addition to seed collection stands and in situ
measures, special actions (ex situ conservation
measures) are being taken to preserve the forest
gene resources. Since 1975, 63 conservation and
seed plantations with a total area of 109.6 hec-
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tares have been created for 20 species (> Tables
12 and 13). Most of these plantations were estab-
lished in the nineties and are already fructifying
regularly.

For the main species of economic importance
— spruce, white fir and red beech — the primary
measures are in situ actions (natural regeneration)
as well as ex situ seeding and planting. The future
of spruce (high stands) and fir is also secured by
seed plantations. The same goes for the larch. En-
dangered stocks of white fir are additionally pro-
tected by ex situ measures. Most of the secondary
species of economic importance (Acer, Fraxinus,
Prunus, Alnus, Tilia, Carpinus species) have already
been protected by the registration of in situ stands
and the establishment of seed plantations.

Larger stocks, e.g. of Pinus cembra, are addition-
ally conserved by in situ measures. For other spe-

Fig. 15: Shares of imported and domestic seed for the most important deciduous tree species in Austria 1997-2006
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Table 12: Registered gene reserve forests in Austria

Area (in hectares)

Larch & stone pine forests 19 823.3
Carbonate larch forests 4 103.5
Low sub-alpine spruce forests 43 1,810.2
Mountainous spruce forest 10 232.2
Spruce & fir forests 44 1,267.2
Spruce, fir & beech forests 78 2,819.5
Beech forest 26 447.8
Oak & hornbeam forests 19 320.0
Acid-soil pine & oak forests 13 165.5
Mixed lime forests 6 27.0
Mountain maple and mountain maple & ash forests L] 59.5
Mountain maple & beech forests 2 25
Black alder & ash forests 1 5.7
Grey alder (bush) forests, (wetland forests) il 15.0
Swiss mountain pine forests 4 49.8
Dwarf pine bush (alpine dwarf pine bush, peat 1 15.0
forest)
Scots pine, birch & Swiss mountain pine peat forest 3 39.0
Carbonate pine forest 8 181.0
Silicate pine forests 1 83.0
Austrian pine forests (Austrian pine forest of the
eastern rim of the Alps and southeast Alpine hop 4 214.9
hornbeam & Austrian pine forest)
Flood-plain forests 2 29.9
Special community - yew 11 157.6
Special community - true service tree 1 2.0
Special community — sweet chestnut 1 6.6

312 8,877.7

Source: BFW 2008

Table 13: Ex-situ conservation measures (species not listed in Annex | to the

Forest Reproductive Material Regulation 2002)

Seed plantations

Number Area (in hectares)
Malus sylvestris (crab apple) 2 0.8

Pinus mugo (dwarf pine) 3 58]

Pyrus pyraster (wild pear) 3 23
Sorbus domestica (service tree) 1 0.8
Sorbus torminalis (serviceberry) 2 2.4

Ulmus carpinifolia (field elm) 1 0.7
Ulmus laevis (fluttering elm) 1 0.5
13 9.0

Source: BFW 2008
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cies of economic relevance (e.g.
common birch, Norway maple,
narrow-leaved ash) that are subject
to the Forest Reproductive Materi-
als Act of 2002 as amended, seed
stocks will also be authorised in the
future.

The plantations listed in Table 13
have been established to preserve,
protect and provide seed for the
rare species Malus, Pyrus, Sorbus
and Ulmus, and in 2008 the plan-
tation surface will be enlarged to
include Sorbus domestica (true
service tree). The establishment of
an ex-situ genetic resource forest is
also planned for this economically
very interesting tree species. At the
Federal Research and Training Cen-
tre for Forest, Natural Hazards and
Landscape (BFW), 224 black poplar
(Populus nigra) clones have been
stocked within the scope of the Eu-
ropean Forest Genetic Resources
Programme (EUFORGEN).

Regional marketing of the seed
of this rare tree species is to be
stepped up in the future, in order to
create corridors especially by culti-
vation in hedges and fields in order
to rejoin the frequently splintered
populations and thus to make the
necessary genetic exchange be-
tween populations possible.
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Table 14: Seed harvest (unextracted, in kg) from authorised collection stands and seed plantations in the years 1997-2006

Mountain maple 1,010 1,710 450 490 1,570 980 1,390 910 1,330 1,280
Douglas fir - 1,590 - - 1,480 - - - - 1,230
Ash 250 650 1,670 130 360 110 1,680 10 100 2,210
Spruce 310 6,530 550 3,480 4,960 70 ¥1.93,520 = - | 22,720
Grey alder - - - - - - - - 250 -
Hornbeam S = = e & - - 20 20 70
Larch - = 9,950 850 | 10,410 40 2,450 | 24,390 90 8,030
Red beech - 140 250 80 1,460 3 1,670 & - 750
Red oak 3,050 2,700 750 1,080 1,900 1,730 460 1,170 820 120
Black alder 280 120 190 210 490 730 = 350 = 230
Austrian pine - - 1,950 - 200 - - - 800 -
Common oak 3,380 2,330 - 2,290 890 60 4,550 - 1,490 3,760
Chestnut oak 2,350 990 380 2,140 520 - 980 - 810 1,140
Bird cherry 10 20 - - 10 - - - 160 590
Scots pine 890 - 500 11 511(0) - 550 600 260 600 330
White fir 13,040 3,680 2,070 220 9,360 - 4,120 1,500 4,540 7,290
European lime 10 - - - 20 30 - 50 - -
Stone pine 360 870 6,800 330 3,950 - 2,730 - 2,110 530
Source: BFW 2008 L

Table 15: Comparison of all deciduous tree species harvested or imported to Austria in the period from 1997 to 2006

Quantity of Seed yield Quantity of Number of Quantity of
harvested seed | after extraction | harvested seed seed imports imported seed
(unextracted) [%] (extracted) in kg <
in kg in kg

4

o

i

Mountain maple 126 60 Sl 11,120 70 7,784 10 600 =

o

Common oak 65 39 69 18,735 100 18,735 26 26,050 ©
Chestnut oak 46 22 45 9,300 100 9,300 8 3,600
Ash 95 32 57 7,173 80 5,738 i) 1,025
Red heech 217 39 5% 4,360 65 2,834 22 2,233
Red oak 14 12 39 13,058 100 13,058 {15 5,680
Black alder 7 7 18 2,615 8 209 9 142
Bird cherry 12 6 Al 774 9 70 24 3,097
European lime 25 3 5 101 40 40 9 161
Hornbeam 3 1 3 107 50 54 8 2,316
Grey alder 1 i 1 254 10 25 3 57
67,597 632 57,848 78 44,961

Source: BFW 2008 =
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4.7 Landscape pattern

The fragmentation of landscape and habitats is a
problem frequently described from the ecological
perspective that can cause the obstruction or pre-
vention of migration and other exchange functions
between various organisms and — as a result — the
genetic isolation and even extinction of various
species. The splintering of forest areas into iso-
lated, too small surfaces already jeopardises long-
term survival of certain forest types. In the Austrian
Forest Programme, Target 2! and Principle 142 are
focussed particularly on this problem.

The geographical pattern of forest cover at the land-
scape level provides information about the size,
shape and special distribution of forests in a land-
scape inasmuch as it reflects a landscape’s poten-
tial to provide forest habitats. Environmental policy
processes and institutions have taken up this prob-
lem and developed indicators and concepts that al-
low the status quo of this threat for biodiversity to be
surveyed and appropriate actions then to be taken.

One possibility to show changes in landscape
is the presentation of landscape diversity and its
changes based on landscape structures. For the in-
dicator “landscape patterns”, which is relevant not
only within the scope of the Ministerial Conference
on the Protection of Forests in Europe (MCPFE),
but is also subject to reporting within the scope of
the Alpine Convention® and for the European En-
vironmental Agency*, there is no accepted survey
method to date and therefore no data available for
the whole of Austria. However, various national and
international institutions are already working on the
development of landscape biodiversity indicators.
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Satellite-aided surveys by the Federal Environment
Agency to date have shown that remote surveying is
useful for assessing the forest area (Federal Environ-
ment Agency, 1998). Within the scope of the “Forest
Monitoring Project” of the European Space Agency
(ESA), the Federal Environmental Agency in collabo-
ration with Joanneum Research is able to provide
a range of information about landscape patterns
for surveying units of 100 ha grids on a nationwide
level for the first time, e.g. forest cover percentage,
number of forest surfaces, number of forest and
non-forest surfaces, length of the forest perimeters
per hectare forest surface. The method applied pro-
vides information about the extent, shape/degree of
frayedness and distribution of forest and non-forest
surfaces in a landscape, and clearly illustrates the
forest habitats to be found in a landscape. By way
of example, the forest cover in percent per km? is
shown in Figure 16. As a basis for developing these
indicators, a high-resolution forest-nonforest map of
Austria was created using satellite pictures (Gallaun
et al., 2007). In view of the international reporting re-
quirements (cf. Kéhl, 2001), the forest surfaces were
thereby identified in a standardised manner based
on the FAO (United Nations Food and Agriculture
Organisation) definition of forest

Currently, the Federal Environmental Agency is
evaluating the various satellite-aided methods for
surveying the landscape pattern with regard to their
reliability in expressing preservation of the (forest)
biodiversity. The evaluation of satellite image data at
regular intervals allows us to monitor the change in
landscape structure and also to verify achievement
of the goals required by the landscape principles set
out in the Austrian Sustainability Strategy by 2010.

' Expansion of the forest surface in regions with low forest cover, where ecologically, economically and socially acceptable, with special consideration

for forest land-use planning.

2 Diversity, with special consideration for the internationally agreed target: “Stop the loss of biological diversity in Austria until 2010”.

% Indicators C2-1 and C3-2
4 Indicators BDIV06a and TELCO2
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Fig. 16: Forest cover percentage in Austria
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n Umweltbundesamt GmbH
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4.8 Threatened forest species

The target “Conservation and promotion of rare
and jeopardised indigenous tree and shrub spe-
cies” has been anchored in the Austrian Forest
Programme. Ever since the seventies, red lists
have been a common instrument in the area of
nature conservation. A specific evaluation of the
red lists of endangered plant and animal species
with reference to forests has only been prepared
for international reports (MCPFE) in Austria so far,
but has not been documented by independent
publications yet. However, there are red lists for
endangered biotope types. These will become in-
creasingly important in the future, especially in the
context of climate change, since the protection of
biotopes is a prerequisite for the successful pro-
tection of species. In order to take this develop-
ment into account, a red list of endangered forest
biotope types has been drawn up for Austria. This
red list describes every type of forest biotope in
detail, and it also shows the distribution of the for-
est biotope types on grid maps. For this purpose,
existing sample data (e.g. Austrian Forest Invento-
ry, Hemeroby database, Natural Forest Reserves
database, etc.), data from literature and informa-
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tion provided by experts were analysed. The dan-
ger situation was assessed on the basis of dan-
ger indicators (area losses, rarity, loss of quality)
that describe the quantitative and qualitative risks
to the biotope types. This classification proposal
was then reviewed and corrected in coordination
with experts. The risk to biotope types was classi-
fied both at the regional level (8 bio-geographical
regions) and at the national level.

Results

In principle, Austria has a very diverse forest land-
scape. The catalogue of biotope types contains 93
different forest biotope types. Of these 93 forest
biotope types, 53 types (= 57%) are endangered.
So far, no forest biotope type has been destroyed
completely in Austria. A total of 22 forest biotope
types (= 24%) are not endangered. A further 18 for-
est biotope types (= 19%) were classified as “not
particularly worth protecting” and therefore not
evaluated. Differences can be seen in the analy-
sis of regional endangerment. Generally, the forest
habitats in intensively utilised low zones are more
endangered. In the high zones of the Alps, the
situation is much more favourable. Forest types
that are particularly endangered include the flood-

Fig. 17: Distribution of the biotope type “Common pine forest on the eastern rim of the Alps”

Source: Database of Austrian biotope types, Federal Environmental Agency 2008
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Fig. 18: Number of forest biotope types in Austria per grid cell of the Austrian flora map (approx. 35 km?)
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Source: Database of Austrian biotope types, Federal Environmental Agency 2008

plain forests (four types of flood-plain forests are
directly threatened by total destruction as a result
of river regulation and power plant construction).
More than 80% of the endangered biotope types
have no or little potential for regeneration. The
situation is particularly striking for biotopes char-
acterised by typical site conditions that can hardly

Fig. 19: Risk situation of forest biotope types in Austria
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Source: Federal Environment Agency 2004 i

be restored or only over a very long period of time,
such as e.g. peat, swamp or marsh forests.

The quality of many widespread biotope types is
endangered, e.g. in beech or oak forests. Here,
the analysis of the causes of danger shows that
there is a need for protection due to intensive utili-
sation in the lower zones. Figure 18 clearly shows
that the greatest diversity of forest biotope types
can be found in the lower regions of the foot-
hills of the Alps and along the major rivers, i.e. in
flood-plain forests. In order to preserve the forest
biotope types, it is particularly important to gain
a better understanding of the future effects of cli-
mate change.

Further information:
Dr. Franz Essl

n Umweltbundesamt GmbH
Nature Conservation Department
Spittelauer Lande 5
1090 Vienna
Phone +43-1-31304-3323

"h franz.essl@umweltbundesamt.at
Internet: http://www.umweltbundesamt.at

CRITERION 4




56

4.9 Protected forests

Forest areas and other wooded areas that must
be protected in order to preserve the biological
and landscape diversity as well as specific natu-
ral elements as set out in the MCPFE Classifica-
tion Guidelines for Protected Forest Areas.

The objective of national and international proc-
esses in the area of environmental protection
(CBD, MCPFE, PEBLDS) also includes the exten-
sive protection of forests. A major component of
forest protection - and in particular protection of
the biodiversity of forest ecosystems - is the es-
tablishment of protected areas in which interven-
tion is either totally prohibited or subject to certain
restrictions. Austria is endeavoured and obliged to
implement the objectives of the above process-
es. Since nature conservation already has a long
tradition in Austria (including the identification of
protected areas), and the management of forests
is characterised by a long-term forestry policy that
takes the issues of biodiversity conservation into
account, the status quo regarding protected ar-
eas in Austria was surveyed within the scope of a
study by the Federal Environmental Agency under
the following aspects:

1. How large is the forest area located in the pro-
tected areas identified within the scope of nature
conservation?

2. What level of protection do these forests have,
i.e. what statutory limitations are there with re-
gard to their management?

Table 16: Assessment guidelines of the ministerial conference on the protection of forests in Europe for protected forest areas
(without class 3 - main management objective “protective functions”)

MCPFE Classes
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The answer to these questions is also the subject
of international reporting obligations, in particular for
MCPFE indicator 4.9.

Procedure

The digital boundaries of protected areas were
overlaid with the OK 50 forest layer of the Federal
Agency for Calibration and Surveying in order to
obtain the pure forest surfaces (as defined by OK)
of the protected areas. In parallel, all statutory pro-
visions relating to the protected areas (more than
1,000 ordinances and notices) were evaluated in
order to classify the protected areas depending on
the intensity of protection in analogy to the MCPFE
Assessment Guidelines (see Table 16). Additionally,
the forest areas included in the federal Natural For-
est Reserves Programme, which is based on civil
contracts (contractual nature conservation) were
taken into account.

The results are balanced for each federal province
and presented cartographically. By way of exam-
ple, Figure 20 shows the result map for the prov-
ince of Vorarlberg.

Results

In Austria, slightly more than one million hectares
of forest in protected areas identified in accordance
with nature conservation law and in natural forest
reserves could be classified as Class 1 and 2 in ac-
cordance with the MCPFE Assessment Guidelines
for Protected Forest Areas (see Table 17). This is
equivalent to about one quarter of the total forest
area in Austria. Almost 89% of this area is in Class
2 (protection of landscapes and specific natural el-

Priority management objective “biodiversity”

1.1 No active intervention
1.2 Minimum intervention
1.3 Conservation through active management

Priority management objective “protection of landscapes and specific natural elements”

Source: Federal Environment Agency 2008
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Fig. 20: Areas identified in accordance with nature conservation

law in Vorarlberg by MCPFE Classes (areas shaded grey
are forest areas)
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Fig. 21: Percentage of forest areas protected under nature con-

servation law principles by MCPFE Classes (including
natural forest reserves) of the total Austrian forest area
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ements), whilst about 11.5% of the forest area is in
Classes 1.2 and 1.3, the main management objec-
tive of which is biodiversity.

If the areas in the individual classes are put in rela-
tion to the total forest area in Austria, the picture is
as follows (see Table 17): 0.7% of the forest area
was classified as Class 1.2. Together with the 2.3%
in Class 1.3, this means that 3.0% of the Austrian
forest area is affected by nature conservation and
civil law regulations that have MCPFE Class 1 “Bio-
diversity” as the main management objective. For
the remaining 23.2% of the Austrian forest area
identified in accordance with the MCPFE Assess-
ment Guidelines, there are no protection regula-
tions with regard to forest biodiversity, only with
regard to landscape protection, which are not as-
sociated with restrictions in forest utilisation. The
interpretation of these figures leads inter alia to the
following important results:

e No protected area in Austria meets the criteria
for Class 1.1. Due to the small-scale structures in
Central Europe, refraining from any form of inter-
vention (Class 1.1) — including game stock control
— would presumably result in major changes to
the natural (forest) vegetation in the long term.

e The greater share of forest areas in Class 1.2 is
located in national parks that were established in
the last two decades. The forest surfaces of the
national Natural Forest Reserves programme ac-
counts for another major share in this class.

e The forest areas in the “classical” nature con-
servation zones are found primarily in Class 1.3.
They are usually characterised by concrete provi-
sions with regard to forest management (type of
management, reduction of felling areas, etc.), but
forest utilisation is not prohibited.

e More than 97% of Austria’s forest surface are not
subject

In view of the relatively low percentage share of
areas in which the biodiversity of forest ecosys-
tems is subject to stringent protection provisions
(Classes 1.2 and 1.3), it would appear expedient to
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Photo: Protected areas, source: Federal Environment Agency

undertake further measures to protect the endan-
gered forest biodiversity in order to implement the
goals of the MCPFE, but also of nature conserva-
tion in general. An important step in this direction
was taken within the scope of the Forest Dialogue:

When the indicators and their target parameters
were defined, the following targets were proposed
for indicator no. 22, Protected Forests, and adopt-
ed by the Forest Forum in autumn 2007:

e Increase in share of Class 1.2 surfaces to 1% of
the total forest surface. This means that the sur-
face is to be increased from about 28,000 ha to
about 39,000 ha.

Table 17: Balance of forests protected in accordance with MCPFE in Austria including natural forest reserves
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¢ Increase in share of Class 1.3 surfaces to 4%
of the total forest surface. Increase from about
89,000 ha to about 156,000 ha.

The study data provided here is based on results
from the year 2002. Since a number of new pro-
tected areas have been identified and in particular
since the Natura 2000 network of protected zones
has been established since then, the data is to be
updated in 2008. The results that will be obtained
then will have to be compared with the objectives
of the Forest Dialogue and additional measures
may have to be taken in order to achieve the de-
fined targets

Percentage of forest areas
Forest area (in hectares) protected in accordance with Percentage
MCPFE

Tl 0.0 0.0% 0.0%
B2 28,137.7 2.8% 0.7%
1'3 88,538.2 8.7% 2.3%
2 902,469.7 88.6% 23.2%

1,019,145.6 100.0% 26.2%

Source: Federal Environment Agency 2008 ;-
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These might include:

e Development of criteria for Class 1.3 and imple-
mentation in the forestry support system: Which
measures will lead to a comprehensive, large-
scale protection of biodiversity in forest ecosys-
tems and also comply with the MCPFE require-
ments (long-term, verifiable, clear demarcation,
etc.)?

e The Natural Forest Reserves Programme is al-
ready making a significant contribution towards
large-scale protection of the forest biodiversity
(Class 1.2). In view of the very low share of forest
areas totally exempt from utilisation, the identifi-
cation of further natural forest reserves should be
promoted.
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Schutzgebieten. Kategorisierung von Waldfldchen
in Osterreich anhand der Kriterien der Minister-
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