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Abstract

Voluntary contributions to biodiversity conservation efforts in private forests of Austria have a long tradition which dates back to the
19th century. The most important remnants of undisturbed forests of the Alps today owe their existence to these voluntary initiatives
by forest owners. In this earlier period the protection of forest areas by decree or biodiversity conservation initiatives on public owned
forests, did not play such a prominent role. But as well as national parks, Natura 2000 areas and other programmes based on protection
by decree, significant new voluntary approaches have emerged recently. The Austrian Forest Reserves Programme started in 1995, as
specific approach to voluntary participation in biodiversity conservation by private landowners is discussed in detail. This programme is
based on the concept of nature conservation by contracts under private law, agreed between the forest owners and the Republic of Austria.
The main characteristics of the programme are presented and experiences gained during the establishment and the maintenance of th
network are discussed. Other voluntary initiatives, such as an Austrian network of gene conservation forests, as well as an initiative of a
forest owner’s association, are also presented and discussed.
© 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction the initiative of scientists who realised the value of undis-
turbed or uninfluenced forests as objects in studying struc-
Three major characteristics of Central European forests tures and processes undisturbed by nMayer et al., 1987,
need to be considered in terms of nature protection. Firstly, Leibundgut, 198p
they are all more or less altered by man. Thousands of years In this paper systematic approaches using voluntary con-
of human activity caused many impacts on forests. Direct tributions to build up networks of protected forest areas are
human use, which has occurred in an unsustainable waypresented. The characteristics and principles of three dif-
during many periods of history, has changed the distribu- ferent programmes are described and compared. Forest his-
tion and the conditions of forests substantially. Secondly, tory and the legal background of nature protection needs
forests are more or less artificially fragmented and interac- to be considered in explaining the specific approaches used
tions with agricultural or artificial habitat types overlap for- in Austria. The selection process and other elements of
est development inside the forest. When selecting protectedco-operation between the managers of the programmes and
forest areas (PFAs), the size and shape of the remainingthe forest owners, especially the principles of contracts are
forests often reduce the possibilities for their establishment. analysed. Problem areas regarding the acquisition approach
Thirdly, the ownership structure is very differentiated and used and management requirements are critically discussed.
dominated by small scale forestry. In Austria, only 20% of
the forests are publicly owned, 49% of the forest properties 1.1. Characteristics of Austrian forests and history of
are smaller than 200 ha. The average size of all forest prop-forest protection
erties is about 17 ha. This has a strong influence on the pos-
sibilities for voluntary approaches to any protection regime  The state of biodiversity of Central European forests, in
of forests. Nevertheless, voluntary contributions to nature particular those of the Alpine region, cannot be fully under-
protection including forests are not a new idea. Many PFAs stood without taking into consideration both the long-term
have been designated and protected voluntarily, mainly onforest succession and the history of settlement and human
impact in the. Generally, the forests of Central Europe had
mpondmg author. Tels 43-1-87838-2208: undergone a reduc_tion of (_)ne-third o_f the original area over
fax: +43-1-87838-2250. only a few centuries during the Middle Age®léchter,
E-mail address: georg.frank@fbva.bmif.gv.at (G. Frank). 1991)). It is no wonder that untouched forests which had
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been preserved in the Alpine region are limited to a few exploitable protective forests protection forests. Neverthe-
hundred hectares in unexploitable areas todaiadi and less, the proposed strategies have not been taken into con-
Frank, 200). Except in the Alps and the inaccessible moun- sideration in the recent Natural Forest Reserves Programme
tains of the Carpathian&6rpel, 1999 and the Balkanrange  (Frank, 1997.
(Leibundgut, 1989 no true virgin forests have remained in
Central Europe. 1.2. The hemeroby or naturalness of Austrian forests

The protection of remaining virgin forests, which were lo-
cated mainly in the Northern and Southern Limestone Alps, As in other European countries with large forested areas,
was initiated as early as in the last century by forest-tenantsthe degree of “naturalness” of forests is an essential attribute
who were responsible for them. Maintenance of nature for used both in commercial forestry and in nature protection.
future generations was a key priority at this time. From the In Austria in 1995 a project was launched with the aim of
very beginning, private forest-tenants have played a major assessing the naturalness or vice versa the degree of human
role in the establishment of natural forest reserves, mean-impact on the Austrian forest as a whole, as well as on forests
ing that this did not take place exclusively in State forests of particular regions. Hemeroby, in this context, is defined as
(Frank and Koch, 1999; Zukrigl, 20D1The establishment ameasure of human caused impact on forest ecosystems, and
and maintenance of natural forest reserves has been ongoingaturalness vice versa as the absence of this impach(
for several decades. The process was undertaken and proand Grabherr, 1998In order to determine the hemeroby
moted by a few outstanding scientists, forest owners, andor naturalness of native forests, the effects of silvicultural
forest practitioners, though not within the framework of a na- treatments, impacts of cattle grazing, browsing by game,
tional programme. Since 1965, new activities have been un-tourism and other kinds of man-made impacts on forests
dertaken in relation to scientific activities in reserves. Even were analysed. A specific catalogue of criteria was devel-
at this early stage, efforts were made to build up a network oped for this evaluation. It includes a set of indicators, such
of natural forest reserves, which would eventually represent as current and potential tree composition, ground vegetation
all important forest communities in proportion to their sig- taking into consideration specific species which indicate
nificance. Mayer et al., 1987; Zukrigl, 1990Examples of human-induced disturbances, intensity of harvesting prac-
outstanding initiatives included the designation of primar- tices, amount of deadwood and others. Data collection was
ily small areas (termed natural forest stands), through pri- linked with the systematic sample grid of the national forest
vate law-contracts concluded by the Foresters’ Association inventory. Using the method of logical combination the sin-
of the Tyrol with private or communal forest owners. The gle characters were aggregated to a synoptic value referring
establishment of natural forest reserves located close to theto the degree of hemeroby of the si@rébherr et al., 1998
city, by the Forest Office of Vienna, was also a far-sighted  The results indicated that 3% of Austria’s forests have not
achievement. In 1986 a contractual agreement, also based obeen subject to human impact and 22% can be classified as
private law, was arranged between the University of Agri- semi-natural Grabherr et al., 1998The natural forests are
cultural Sciences and the Austrian State Forests, to makelocated in the Central Alps, as well as in the northern and
the reserves located on State forest properties available forsouthern peripheral zone of the Alps, with mainly limestone
researchNjlayer et al., 198y dominated sites. Forests classified as “moderately altered”

Austria is a Central European forest country whose forests cover a proportion of 41% of the forested land area. These
cover 47% of its territory. About two-thirds of the surface forests are all commercially exploited, but the potential nat-
of Austria are covered by the Alps, a fact which brings ural vegetation is at least partly present. 27% are classified
about specific characteristics of forests and forest history, as being “altered” and 7% as “artificial”. These latter stands
but requires also special protection measures. The Austrianhave been extensively exploited and their tree species com-
Forest Development Plan of 1991 reflects the societal de-position by no means reflects the original natural conditions
mands on forestsFfank et al., 1998 In total, 19% are (Grabherr et al., 1998
“protective” forests (7% with commercial yield, 12% with- The same study also shows which regions have been
out). These are forests which have the function of protecting affected most by human impact and where natural or
human settlements and infrastructure against natural hazardsemi-natural forests no longer remain. The latter category
like avalanches, floods, rock fall or landslides. Because of occurs mainly in the peripheral zone and outside of the
the very steep terrain and harsh site conditions, 12% of the Alps, where the potential natural forest communities would
forested land is in protective forests without any commer- predominately be composed of mixed beech and oak forests,
cial yield. Currently, they are totally unexploitable due to but also in areas potentially dominated by Silver FAbigs
high harvesting costs. This means that 12% of the forests arealba Mill.) (Mayer, 1974. These areas directly correspond
equivalent to the same protection regime as totally protectedto the areas where the establishment of representative nat-
forests. They are de facto left for free development, even if ural forest reserves was insufficient until now. Specific
most of them were logged and altered in the past. But theseconstraints will be necessary to establish natural forest re-
forests represent by no means the large variety of forest typesserves in the biogeographic regions covered originally by
in Austria. It has been suggested to simply declare these un-forest communities dominated by Silver Fir.
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1.3. Legal background—characteristics of contracts to the implementation of the overall strategy of maintaining
based on private law and improving forest biodiversity, which is considered a ba-
sic requirement of forest sustainability and effective forest

The Austrian Federal Constitution does not charge one functioning.
single authority with the responsibility of environmental ~ In addition, the “Mountain Forest Protocol” to the
protection. Environmental law still has a multi-sectoral char- “Alpine Convention” involves the legally binding commit-
acter. Usually, the nine Federal Provinces have legal author-ment to establish natural forest reserv8sHeiring, 1996;
ity regarding legislation and implementation of provisions Scharer and Zurcher, 1997n Article 10 the parties commit
in the field of nature and landscape protectidie{fenbach, themselves to establish natural forest reserves in sufficient
1993. Hence, Austria does not have one Federal law for the size and amount and to treat them in an appropriate way
protection or conservation of nature but nine provincial ju- to ensure their natural dynamics. The “Mountain Forest
risdictions; which means that, from a legal point of view, the Protocol” explicitly provides the legal basis for the nec-
Federal Government is not responsible for the protection of essary co-operation in planning and establishing of cross-
nature. The exceptions to this rule occur with respect to in- border reserves.
ternational agreements and relevant European Commission
programmes. Apart from this, forest activities are entirely 2.1. Characteristics of the programme
regulated by a Federal law.

It was only after Austria has signed the Resolutions of ~ The most important goal of the natural forest reserve idea
the Ministerial Conference for the Protection of Forests in is to maintain the biological diversity which is characteristic
Europe (in particular, Resolution H2, General Guidelines for of the respective forest community. The main aim is not to
the Conservation of the Biodiversity of European Forests) in preserve current forest conditions, but to allow the uninter-
1993 in Helsinki Anonymous, 1993; MCPFE, 20QGhat a rupted dynamics of all forest specific processes, including
national programme for the establishment of Natural Forest natural disturbances and catastrophes.

Reserves was initiated. Under this programme, new reserves Secondly, natural forest reserves are particularly suited to
are generally not established by decree, but on the basidong-term forest-ecological research, because the dynamics
of private-law contractsMantau et al., 2001between the  of these forests are not subject to human activities. At the
Republic of Austria and forest-tenants. outset of research into natural forests, vegetation and silvi-

In Austria, nature protection measures on the basis of pri- cultural aspects were primarily investigated. Today, investi-
vate law contracts are voluntary agreements between the regations of biodiversity, of population genetic-connections,
sponsible nature protection authorities and the owners of ar-stress sensibility or the adaptive capacity of forest ecosys-
eas which are designated as requiring protection. The own-tems to climate changes, are becoming increasingly im-
ers commit themselves to abstain from further managementportant. Applied research specifically aims to develop
of the areas or to take clear actions to manage the areas in &cologically-oriented silviculture. Natural forest reserves
way which is suitable to reach the goals of protection. For are examples of natural forest communities (natural forest
these abstentions or active measures a compensation fee igssociations) and can serve therefore as reference areas
calculated and agreed as part of the contract. In contrast tofor biotope assessment and ecological monitoriRgaigk
this partnership concept and under specific circumstancesand Koch, 1999 Thirdly, the areas are used more and
nature protection by decree allows the declaration of spe-more as illustrative subjects for basic education as well as
cific habitats to become a protected area by law even withoutprofessional training and university courses.
consent of the landowner. It should be noted that from the very beginning there

has been a clear agreement in Austria to deal only with
strictly protected forest reserves. Forest types which are
2. The Austrian Natural Forest Reserves Programme dependent on a specific silvicultural treatment are deliber-
ately not included in this programme. Special emphasis has

The “Natural Forest Reserves Programme” was initiated been laid on developing a representative distribution of re-
in 1995. The programme aims to systematically establish serves, covering all forest communities occurring in Aus-
a representative network of natural forest reserves and cartria. Deliberately no absolute sizes, like a certain amount of
be regarded as a direct response to the Helsinki Resolutionhectares or percentage of the total forested area has been
H2 “General Guidelines for the Conservation of Biodiver- chosen as a “magic number”. On the contrary, the follow-
sity in European Forests’Ahonymous, 1998 The resolu- ing very simple concept has been chosen, to allow a cer-
tion H2 of the Ministerial Conference on the Protection of tain flexibility in drumming up of suitable areas. For each
Forests in Europe provides measures for the protection andof the 22 biogeographic areaksiljan et al., 1994, the for-
improvement of the biological diversity of European forests, est communities occurring within them are knovivhucina
besides other measures, through the establishment of coheret al., 1993. Each forest community has to be represented
ent networks of protected forest areas. In this context, the at least once in a reserve inside the defined biogeographic
Natural Forest Reserves Programme essentially contributegegion.



264 G. Frank, F. Mller / Environmental Science & Policy 6 (2003) 261-269

The Federal Office and Research Centre for Forests waswork concept” similar to an “agreement of principles” ne-
charged with the technical and scientific implementation of gotiated by all stakeholders such as forest owner’s asso-
the programme. To 2002, 180 forest reserves, covering a totalciations, administration representatives, the Federal Forest
of 8272 ha, have been included in the network. This means aResearch Centre, forest authorities, managers of the Fed-
degree of implementation of about 60% of the intended total eral State forests, and representatives of large forest enter-
number of reserves and size of the network. The size of theprises. Experiences from other countries have been taken
reserves varies between as little as 1.0 ha, as a very specifiinto accountBroekmeyer et al., 1993; Kimmins, 1992; Noss
stand type representing the species composition of the nat-and Cooperrider, 1994; Projektgruppe Naturwaldreservate,
ural forest vegetation, surrounded by intensively managed 1993; Schuck et al., 1994nd ongoing international pro-
forests, and much larger reserves of up to 967 ha, representgrammes European Commission, 200@arviainen et al.,
ing patterns of sub-alpine forest communities close to the 1999, 2000a,hwere integrated into the concept. This unan-

upper timberline. imously approved framework concept is the basis for all
No absolutely fixed minimum area for each single reserve further contract terminations and also for the selection pro-
is used, instead the minimum area definedklopp (1982, cess and the management of the reserves. Strictly following

1989)is used reflecting an equilibrium distribution of de- a bottom-up approach, all management measures and also
velopment phases. The minimum area is the area which isresearch programmes and the utilisation of the reference ar-
required to ensure the occurrence and balance of all standeas for education and training purposes always take place in
development phases of a forest at a given site simultaneouslyclose co-operation with the individual forest owner.
and sustainably over the whole cycle of the stand develop-
ment phases. However, to calculate this minimum area, em-2.3. Contract principles
pirical data is available only for mountainous mixed forest
types Korpel, 1995; Mayer et al., 198.7For all other forest The following principles were negotiated and agreed be-
types, the minimum area has to be estimated by following the fore the programme was started officially:
idea ofkKoop (1982, 1989)in practice the minimum areas es- T . _ ]
. . o Participation in the programme is strictly voluntary;
timated for the Austrian Natural Forest Reserves Programme . )
. e Contracts are based on private law;
vary between 20 and 60 ha depending on the forest commu- . i
X . . e Long-term commitments are mandatory: 20 year contracts
nity (Frank, 1998. If a minimum area cannot be reached in . . : o
. : .. including the right of extension;
highly fragmented landscapes with altered forests, a specific S . . i .
: Possibility of opting out is allowed under defined circum-
type of natural forest reserve is used. These are the Natural® .
g " stances;
Forest Cells, which represent only the composition of the . . .
' . . e Compensation fee is calculated as an annually income
natural forest community but not their stand dynamics.
: ) ; o value.
As the widely disseminated zonal forest communities of-
ten occur in several biogeographic regions, they are also The most important precondition to establish a natural
represented by a number of natural forest reserves. Foresforest reserve is the declaration of intent by its owner that
communities, which occur only in special natural environ- no interventions of any kind will be made in the future and
ments, are rarely represented in the network. Formations ofthat the forest will become part of the reserve network. For-
spruce-fir-beech forests constitute the biggest share of estabest owners, in many cases advised by professional foresters
lished natural forest reserves. As a rule, this type of reserveof the local forest service or agricultural chambers, propose
corresponds to the protection forests of the Northern and areas which are, to their mind, suitable. After a preliminary
Southern Limestone Alps. Subalpine spruce and pine com-examination of the proposed areas by experts of the Federal
munities are strongly represented. In some regions, there-Office and Research Centre for Forests suitable reserves are
fore, clustering is possible, e.g. in the southern and easternselected. Criteria for selection and exclusion have been de-
peripheral zones of the Alps. This is in line with the fact that fined in the framework concept. Since the start of the pro-
the forests in these natural areas show signs of naturalnesgramme in the year 1995, in total 850 sites were offered to
which are above the average. There are, however, also forthe responsible forest research centre. After a pre-selection,
est associations, which were previously not represented indone by local forest authorities, 450 sites were subject to
any natural forest reserve. These are predominantly rare for-detailed examination. At the end of the evaluation, 180 sites
est types occurring only in small areas. Currently, 30 of the were approved.
altogether 130 most important forest communities (forests The contract is based on an expert report and a sur-
and other wooded land) are generally not represented in thevey, using a grid system of permanent sample plots for

network. compensation assessment, which is suitable for future mon-
itoring of stand development. The most important features
2.2. Framework concept of these surveys are: vegetation survey (using the method

of Braun-Blanquet, 1964 determination and mapping
The planning and establishment of a network of strict for- of potential natural forest communities, stand parame-
est reserves in 1995 was laid down in the form of a “frame- ters, Bitterlich sampling, overall site assessment and stand
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characteristics. The expert report includes as well as a basicensure sustainable and balanced development phases and
description of the area and the calculation of the com- mainly serve as specimen stands of natural forest communi-
pensation fee, a management plan, determining necessaryies; moreover, they play an important role in the integration
measures, e.g. game control and but also the treatment obf habitats.
the buffer-zones and surrounding area. Owing to the initiatives of private forest owners it was
The basic idea of the compensation remuneration is that itspossible to protect important remainders of virgin forests
amount has to reflect the income value the forest owner couldas early as the 19th century. Some of these very important
earn alternatively from his property. An additional bonus habitats are still under the voluntary protection of the same
has been agreed in the framework concept. The calculationfamily. In most cases, the owners avoid letting the existence
of the fee is based on basal area of the growing stock, yield of these important habitats from becoming known, seeing
class which reflects the annual increment, a factor which this as the best strategy to protect them.
reflects the loss of value caused by harvesting, the timber BIOSA (Biosphere Austria) is a new initiative. It was
price calculated as an average of the past 3-5 years, andounded as a non-profit organisation by an Austrian
the costs of harvesting. The compensation fee is calculatedlandowner’s association in 1995. The members of BIOSA
separately for each tree species occurring in the reserve: involuntarily contract their land to BIOSA. These areas are a
most cases the area is divided into separate valuation unitsspecific type of biotope, a specific project for the develop-
reflecting different site classes or harvesting conditions. All ment of new ecological ideas, or joint research projects with
contracts are signed by the responsible Federal Minister andother NGO’s (e.g. multi faceted forest structure, Natural

the forest owner. 2000 management plans etc.). BIOSA and the landowner
sign a voluntary management agreement. This contract is a

2.4. Co-operation with forest owners and forest way of leasing over a period of 20 years. The biotope man-

authorities agement concept is part of the contract. BIOSA projects are

financed from governmental and other public sources, spon-
Looking back, we can say that the reason why the pro- sors, international programmes (e.g. Natura 2000, “Life”)
gramme has been so successful so far is that from the veryand membership subscriptions.
beginning all stakeholders have been involved in the con-
ceptual process and therefore still bear part of and support
the programme. To maintain the network in the long run the 4. Austrian Programme on Gene Conservation
full acceptance of the programme and participation of the Forests
forest owners will be necessary. Already in the preparatory
phase of the establishment of a reserve, detailed information4-1. In situ conservation of genetic resources
about aims and goals of the programme is provided to the
owner. The long-term success of the programme depends to The Programme on Gene Conservation Forests was es-
a great extent on the identification of the owners with their tablished in 1986 as part of a comprehensive programme
reserves. of conservation of forest genetic resourchtifler, 1993.
Therefore, all activities inside the reserves such as check-The background at this time was not conservation of forest
ing borders, repairing monitoring facilities are strictly biodiversity, but primarily problems with regeneration and
co-ordinated with the forest owners. The continuous control supply of reproductive material caused by forest die-back,
of the areas is done by the forest owners and their profes-which was a serious threat at this time. The Austrian Pro-
sional staff. Officers of the forest authorities are involved gramme on Gene Conservation Forests is directly linked to
in the planning process but also in the continued long-term the European Genetic Resources Programme (EUFORGEN)
management of the areas, in particular, regarding insect orwhich is a collaborative programme among European coun-
ungulate control. Also, the use of the reserves for scientific tries aimed at ensuring the effective conservation and the
purposes, education, training and public relations is organ- sustainable utilisation of forest genetic resources in Europe
ised strictly in co-operation with forest owners and forest (Turok et al., 1998and was established to implement Res-
authorities. Forest owners also expect information about theolution S2 of the Strasbourg Ministerial Conference on the
state and the results of the programme they participate in. Protection of Forests in Europ®CPFE, 2000.
Genetic variation is a prerequisite for the adaptability of
forest ecosystems. Adaptability means the ability of a popu-
3. Other voluntary initiatives on protected lation to constantly adapt itself to changes in environmental
forest areas conditions through changing its gene frequency. Due to ex-
pected climate change, the direction and intensity of which
Already in the 1970s the Forester’s Association of the Ty- cannot be predicted with certainty, the adaptability of forest
rol has started an initiative to establish mainly small scale trees will play a major role in the future sustainable devel-
forest reservesZukrigl, 1990. Most of these reserves are opment of forests. To maintain the potential for adaptation,
equivalent to natural forest stands. They are too small to the unrestricted transmission of genetic variety to following
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generations must be ensured and the possibility of the fur- diversity. While doing so, tree populations are part of natural
ther development of the genetic structures must not be pre-selection and evolution processes. In situ conservation is the
vented or affectedGregorius, 1997 most suitable one—in a rather fragmented landscape—only
Due to strong anthropogenic impacts on forests since for the main tree species with their population on large,
the end of the 18th century and even earlier, the natural connected areas. For rare tree species active reproduction
development of the genetic structure of forest stands andand artificial re-application is seen in the medium term as
their ability to withstand stress caused by environmental the more effective strategy.
conditions has been altered. Especially clear-cutting along When selecting forest stands for in situ conservation it is
with artificial regeneration had two main effects. Repro- important to take into consideration all natural forest associ-
ductive material produced from relatively small collecting ations of the biogeographic regions. Populations at the edge
units was used for artificial regeneration with the result of of their area and relict populations should be overrepresented
a restricted genetic amplitude of the following generation because there is a great danger of loss of rare gene combi-
in comparison to the full genetic information of natural re- nations. Also the best possible distribution over all growth
generation. Autochthonous populations have been replacedegions and altitudinal zones is sought. Selected stands have
by non-autochthonous, with in many cases even unknownto be autochthonous or well adapted to site conditions, no
unsuitable provenances of seeds. An additional long-termimpediments against natural regeneration are allowed. Their
effective process of tree-species decomposition takes placenanagement and silviculture treatment follows the princi-
because of artificial regeneration practices which promote ples of close-to-nature silviculture: permanent stocking, all
specific, light dependent species and at the same time hamage stand structure, long regeneration periods, permanent
per the growth of shade dependent species. This process ofegeneration by simultaneous reproduction of overlapping
decomposition is strengthened by selective browsing due togenerations, support of self-differentiation processes in all
game pressure of specific broad-leaved species and espegrowing phases. In this context, multilayered mixed forest
cially of Silver Fir (Abies alba Mill.). communities have to be distinguished from natural pine and
Other reasons for the necessity of gene conservation measpruce forests, which tend inherently to form homogeneous
sures are: considerable changes in tree species compositiorand single layered stand structuréddafer, 1974; Mayer
loss of potential living space especially for rare and vul- and Ott, 199). The declared goal is the establishment of
nerable species, as a consequence loss of local populationgjp to 3—-5% of Austrian forests as gene conservation forests
reduced or interrupted gene transfer caused by loss or frag{Mduller, 1993.
mentation of areas and insufficiencies concerning artificial
regeneration, including insufficient supply of suitable prove- 4.3. Difference between gene conservation forests and
nances to the market. natural forest reserves
Altogether, the forest die-back of the 1980s and the con-
cerns about the restricted ability of regeneration of Aus- Gene conservation forests may not need to be identical
trian forests, amplified by already occurring critical supply with natural forest reserves. While gene conservation forests
situations, led to the introduction of a comprehensive pro- serve primarily for the maintenance of the genetic diversity
gramme “Contributions to the Maintenance of Forest Ge- of forest trees, natural forest reserves are aimed at the main-
netic Diversity” by the Federal Forest Research Centre in tenance of the biological diversity of entire forest ecosys-
1986. The primary goal of this conservation concept is to tems in a broader way and have to fulfil further functions
combine maintenance of genetic resources and sustainabléor science and education.
use of forests. The concept of this specific gene conservation The objective of gene conservation forests aims at the
programme has three pillars: maintenance of the genetic variety and the adaptation po-
tential of tree populations very concretely. In order to reach
1. Selection of gene conservation units at the resource-sitethis goal, active measures (e.g. introduction and fostering
(in situ conservation strategy)—the genetic information of natural regeneration, selective protection of jeopardised
of forest-tree populations should be fully inherited by tree types, pre-commercial thinning and other tree type spe-
using natural regeneration. cific silvicultural measures) are not only allowed, but rather
2. Establishment of seed banks—seed collection of severalare desired or even required. In contrast to gene conser-
hundred trees at least from each biogeographic regionvation forests, in natural forest reserves, from the start of

and storage of seeds. their establishment, no active measures (with the exception

3. Establishment of conservation orchards and clone of hunting and game regulation, fire control, and under spe-
archives (ex situ conservation). cial circumstances pest control) are allowed since the ob-
jective of natural forest reserves is the totally undisturbed,

4.2. Selecting process of gene conservation forests natural development of forest ecosystems. Natural forest re-

serves, showing a sufficient size and in which, based on their
Because of the specific characteristics of forest trees in structural development the continuous regeneration is en-
situ conservation strategies are preferred to maintain geneticsured, correspond in most cases also to the criteria of gene
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conservation forests. On the other hand, gene conservation Currently, the Natural Forest Reserves Programme cov-
forests do not fulfil necessarily the more comprehensive cri- ers only 0.2% of the total forested area of Austria. Even if

teria of natural forest reserves. all forest types are represented in all biogeographic regions,

no more than 0.35% will be reached. This inadequate fig-
4.4. Voluntary contributions to the Programme ure is the result of using the scientifically based concept
on Gene Conservation Forests of minimum area ofKoop (1982, 1989)but it is in line

with the overall goal of the “agreement of principles” of the
Participation in the Gene Conservation Forests pro- programme. Nevertheless, it should be recognised that the
gramme is strictly voluntary and follows clearly a bottom-up Natural Forest Reserves Programme covers only a part of
approach. The programme is based on the information andprotected forest areas in Austria and represents only one of
motivation of the forest owners. Interested forest owners various other categories of protection regimésa(k and
contact the Federal Office and Research Centre for ForestsKoch, 1999.
Specially trained experts of the Federal Office and Re- Currently, scientifically based estimates of the amount
search Centre for Forests check the designated forest areaf each specific forest type that need to be protected, or
and form expert opinion which is the basis of the further minimum proportions of total forested area that needs to
management and silvicultural treatment of the stands. All be protected as is done in boreal countries (Arelstam
necessary measures and specific treatments which aim aand Andersson, 2001; van Kooten, 1998; Niemela et al.,
the maintenance of genetic diversity of forest trees are 2001) are simply not available. Also critical habitat threshold
discussed and formally agreed in a documentation file. At values (e.gJansson and Angelstam, 199® not necessarily
regular intervals of 5-10 years, through a repeated check,reflect the needs of areas to be protected because required
the results of the measures are evaluated and are re-definetiabitat conditions are at least partially given in the matrix
if necessary. The registration of the gene conservation unitoutside of protected forest areas.
may be cancelled in the database, if the forest owner wishes The challenge is to find the balance between strictly pro-
to drop out of the programme, if the state of conditions tected forest areas and well managed forests, considering
of the unit do not meet the goals of gene conservation or biodiversity as an integral part of the management objec-
agreed measures could not be realised. tives. Forests are not a closed system, but an element of
Forest owners who contribute to this programme do not the landscape interacting with other elemer@snperloff,
request a direct subsidy or compensation fee for designat-200]). Interactions can occur in the transition zones be-
ing their forest stands. However, as an incentive, subsidiestween forests and urban areas, between forests and agricul-
(e.g. for fencing against browsing or special silvicultural tural land, or between managed forests and protected areas
treatments) can be claimed easily. No formal contracts are (Schlapfer and Elliot, 20Q0and on many other borderlines
signed—the “handshake contracts” are more or less an infor-inside of the forests. Functions of forest ecosystems are tak-
mal agreement between the two partners, without long-terming place at different spatial or temporal scales. There is no
binding commitment. One important outcome of this ap- optimal strategy for maintaining biodiversity that can be ap-
proach is that this type of protected forest area cannot beplied everywhere, because the very act of applying a strat-
accepted by international classification schemes. egy everywhere leads to the homogeneity that reduces biodi-
versity Bunnel and Huggard, 1999; Niemel&, 1999 the
authors’ opinion, the approach used in the Austrian Forests
5. Concluding reflections—lessons learned from Reserves Network meets the requirements for the establish-
voluntary programmes ment of a coherent and representative network. Further re-
search is needed to answer the question of what percentage
The acquisition approach used in the Forest Reserves Proof each forest type occurring in each of the 22 biogeographic
gramme has been successful and efficient when selectingregions of Austria still needs to be protected.
widespread zonal vegetation types during the starting phase The establishment of a network is the first and initial
of the programme, but becomes less effective in respect ofstep—to maintain the network over a long period in a suf-
rare and vulnerable forest communiti&séel et al., 2002 ficient condition is also critical. Without controlling mea-
This is a direct result of the specific selection approach used,sures of the reserves and regular maintenance of monitor-
testing offered sizes for their practicability. After covering ing facilities the network risks being neglected. This may
the main forest communities it will be necessary to modify not have consequences in terms of biodiversity (on the con-
the acquisition approach using more target-oriented tech-trary, the more running wild the better), but it may have
niques, including remote sensing. Presently, rare azonal orfatal consequences in terms of documentation and moni-
extra zonal forest communities are lacking. Also forest types toring. Co-operation with the forest owners from the early
with already endangered species like Silver Ribigs alba beginning, in negotiating the agreement of principles and
Mill.) are under-represented in the network. Specific efforts the framework concept, has been an essential feature of
to represent these forest types in the network will have to the programme. This contrasts to the implementation of the
be made. Natura 2000 network according to the EU Habitats Directive
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