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In the following publication we have attempted to

present, for the first time, a complete picture of the

state of the forest in Switzerland and of its signifi-

cance for the population. This should enable us to

move beyond the current one-dimensional discussion,

which tends to focus on the number of defoliated tree

crowns and thus does not do full justice to the forest 

and its significance. Such a complete overview also

requires an appraisal of the forest as a source of wood

and employment.
ow is the forest doing? This is a ques-
tion I am frequently asked, both pro-
fessionally and privately. People expect 
me to say “fine” or “badly”, or at least 

“better” or “worse”, and are somewhat disappoint-
ed when the answer turns out to be long and rath-
er vague.

The simple question, “How’s the forest?” ex-
presses a concern that peaked in the middle of the
eighties. At that time many people feared that the
forest was about to die off, as a victim of our civi-
lisation. On 5 May, 1984 more than 50 000 worried
people demonstrated in front of the Federal Parlia-
ment for the preservation of the forest.

Since then our forests have been monitored
carefully. Until a few years ago, the annual assess-
ment of the condition of tree crowns, which is in-
dicative of the general level of stress on the forest,
regularly made the headlines and provoked contro-
versy about the condition of the “patient”.

Today the discussion has become more objec-
tive. The emotional debate about dying forests has
given way to a serious scientific discussion of the
risks forests face. This change has partly been influ-
enced by the fact that, despite all the gloomy pre-
dictions, the forest has not died. It would, howev-
er, be totally wrong to conclude from this that the
forest is thriving and that earlier fears were ground-
less.

We do not know, for a start, what the for-
est would be like if measures had not then been
adopted to reduce air pollution, including: intro-
ducing catalytic converters, reducing sulphur lev-
els in heating oil, banning leaded petrol, and set-
ting speed limits at 120/80. Secondly, we are still
putting a strain on the forest by exposing it to pol-
lutants that pose a long-term threat, whose effects
are difficult to estimate. Thirdly, the fate of the for-
est is determined on a time scale that far exceeds
that of a human lifetime.

When reporting on the forest we have, then, to
decide whether to focus on its long-term develop-
ment as an ecosystem, or the short-term benefits
it should provide us humans. This Forest Report 
addresses both these aspects. It attempts, for the
first time, to present a complete picture of the state

of the forest in Switzerland and of its significance
for the Swiss population. This should enable us to
move beyond the current one-dimensional discus-
sion, with its focus on the number of defoliated tree
crowns, which does not do full justice to the forest 
and its significance. Such a complete overview also
requires an appraisal of the forest as a source of
wood and employment, which means that the For-
est Report covers many different aspects. The pub-
lication is divided into the six sustainability crite-
ria and more than thirty indicators established by 
the European Forest Ministries in 1998. Thanks to
this internationally standardised system, the forests
and forest economies of all European countries can
be compared. Even within Switzerland this system
has advantages since it will allow us to draw con-
clusions about how important forest characteristics
and functions develop.

Above all, however, the Forest Report 2005
shows how essential the forest still is. Most people
cannot imagine Switzerland without forests, and
the Forest Report shows that they are right. People
need forests. This has clear political implications:
We must not harm the natural basis for the exist-
ence of the forest, but should rather use forests with
care and invest in them. Only then will they be able
to fulfill the needs of our grandchildren.

Werner Schärer, Forest Director, SAEFL

FOREWORD
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SUMMARY

trictly enforced clean air measures in
recent years have led to Swiss forests 
now being, on the whole, in quite good
shape. In most places the forest can

provide what people expect. In some it is bursting
with vitality, as it is expanding and growing stocks 
are increasing. However, “more” does not neces-
sarily mean “better”: Forested areas are expand-
ing in the mountains where agriculture is on the
decline. This growth is natural, but at the same
time it is leading to the disappearance of attractive,

cultivated landscapes that are rich in species.
Wood stocks are growing because harvesting

timber is no longer worth its while. The conse-
quences in the short term are negative. The forest 
is becoming darker and cooler so that it cannot 
regenerate very well. This development is espe-
cially undesirable in protection forests, which are

so important for Switzerland. If the additional wood
available is to be fully used, the demand for Swiss 
wood will have to grow, and prices will have to be
high enough for forest enterprises to operate at a
profit. This would benefit the economy since wood
is a CO2-neutral and renewable resource that can
be used instead of concrete and steel for building,
and in place of oil, gas and coal for heating.

Forests are still being polluted, especially with
nitrogen emissions from farming and traffic. This 
upsets the nutritional balance of trees, affecting
their roots and wind resistance. High concentra-
tions of ozone in summer are attacking leaf cells 
more frequently. So, although it is correct that we
can no longer speak of the forests “dying”, they are
nevertheless still subject to stress.

What is the state of 
the Swiss forest?

S
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fine root system, and the provision of nutrients and
the storm resistance of trees deteriorate. Research-
ers are also worried about the high concentrations
of ozone close to the ground because ozone attacks
plant cells.

Of all the harm done to forests the bark bee-
tle “infestation spots” are the most striking (Indica-
tor 2.4). Experts talk of “infestation spots” if groups
of at least ten spruce trees die due to the maze of
galleries left by beetles feeding. The dead stems re-
main standing as desiccated grey corpses before
they decay. The storm “Lothar” blew down 13.8 mil-
lion cubicmetres of spruce in December 1999, trig-
gering a dramatic outbreak of the spruce bark bee-
tle (Ips typographus). The situation deteriorated
during the extremely hot and arid summer in 2003.
By the end of 2003 beetles had killed around three
million spruce trees, amounting to 4.5 million cu-
bic metres of timber. This corresponds to the total
volume of timber that would normally be harvest-
ed in Swiss forests in a year. The situation is gradu-
ally becoming more stable, but the beetle popula-
tions will remain a threat for a long time. From an
ecological point of view, beetle outbreaks are a nat-
ural phenomenon, and dying or dead trees belong
to the development cycle of the forest ecosystem.
From an economic point of view, however, such a
quantity of dead trees means a large drop in value.
In protection forests, moreover, mass infestations
can smooth the path for avalanches and rockfall.

The extent of crown defoliation is considered
a general indicator of tree vitality (Indicator 2.3).
Although it is, according to the criteria established
15 years ago, still pronounced and the annual fluc-
tuations vary greatly depending on tree species,
experts have not found overall any deterioration.
Changes in crown defoliation seem to depend on
the stress situations of the different trees.

Forest fires occur mostly in the southern part of
the Alps, i.e. in Ticino, the Grisons and Valais (In-
dicator 2.4). Humans start about two thirds of the
fires, mostly through carelessness. Arson also plays
a role. The most frequent natural cause is light-
ning, which is the origin of 10% of fires. On aver-
age, 95 fires a year destroy a total of 412 hectares
of forest, or 4.3 hectares per fire. A large fire near

The forest today is still exposed to high contamination

levels due to air pollutants. In particular, 90% of the

Swiss forests have been overfertilized for years with nitro-

gen emitted by cars, central heating and agriculture.

t is not possible to respond to the frequent-
ly asked question about the current state of
the Swiss forest with a simple “good” or “bad”.
While a person with a body temperature of

more than 37° C is considered to be ill, there is no
simple and standardmeasurement for assessing the
general condition of the forest.

This is not surprising because the Swiss forest 
is not a living creature, but rather a complex eco-
system, in which more than 500 million trees grow.
It develops on a time scale that far exceeds the life-
time of a human being. So-called “forest catastro-
phes”, meaning the destruction of an entire forest 
area by storms, fires or bark beetles are, therefore,
for forests growing under natural conditions, nor-
mal events in their development.

Forests tend to be measured primarily in terms
of their importance for humans. The following key-
words indicate the forest’s range of uses: providing
protection (e.g. against avalanches or of drinking
water), wood production, non-wood products such
as game, honey and mushrooms, amenities for rest 
and recreation, biodiversity and landscape varie-
ty. Internationally established criteria and indica-
tors help us to monitor how the forest is fulfilling
these functions and whether it will be able to fulfil
them in the future as well. This monitoring system
was agreed in 1998 at the Conference of European
Forest Ministers in Lisbon, where Switzerland was
a participant.

Nitrogen and bark beetles
The most important prerequisite for maintain-

ing the productivity of the forest is that its power
to live and regenerate is not damaged by pollutants
and other harmful influences (Criterion 2). In the
1980s steps were taken to tackle air pollution as it 
was feared forests would otherwise die (Waldster-
ben). But the forest today is still exposed to high
contamination levels due to air pollutants. In par-
ticular, 90% of the Swiss forests have been overfer-
tilized for years with nitrogen emitted by cars, cen-
tral heating and agriculture.

Many places now have, as a result, acidified soil
with few nutrients and more dissolved aluminium.
The gradual transformation of the soil damages the

I
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Leuk on 13 August 2003 made the headlines when
350 hectares of pine forest went up in flames. On
the whole, however, fires are not a problem for the
Swiss forest.

The forest’s “capital” is growing
Assessing the state of the forest involves eval-

uating not just its vitality but also whether it has,
from an economic point of view, an appropriate,
i.e. sustainable, age structure. This is not balanced
in most Swiss forests and there is a lack of young
growth under 60 years old (Indicator 1.3). At the
same time there are too many older trees, which
can no longer be optimally used in today’s forest 
economy. From an economic point of view, the
Swiss forest has, therefore, a regeneration deficit.

The forest’s imbalanced age structure has es-
pecially negative consequences for the stability of
the protection forests (Indicator 5.2), whose effec-
tiveness depends on continual regeneration. Many 
protection forests are insufficiently managed due
to inadequate funding. As a result, the number of
older stands is continually increasing. This is cause
for concern as around a quarter of the Swiss forest 
directly protects villages, houses, roads and railway 
lines against avalanches, rockfall, landslides and
debris flow. If this protection becomes less effective
or fails altogether, it could have consequences for
the whole country, for example, if a North-South
axis like the Gotthard line had to be closed. Scien-
tific research has shown that it is much cheaper to
tend protection forests than to build technical pro-
tective structures. The increase in growing stock is
impressive evidence of the underuse of the forest 
(Indicator 1.2). Swiss forests contain, on average,
367 m3 of wood per hectare, which is the record in
Western Europe! Although wood is the forest own-
er’s capital, “more” does not simply mean “better”.
On the contrary, timber with large stem diameters
is difficult to process in most saw-mills today.More-
over, older trees may, depending on the species, be
more susceptible to fungus attack, which affects the
quality of the wood.

The forest area is also increasing (Indicator 1.1),
covering today 30% of Switzerland’s surface. This is
considered ample, although without humans for-

Damage caused by the storm “Lothar”, New 
vegetation on a damaged site: Natural events 
such as storms, bark beetles and droughts used
to have only a temporary impact on the forest.
It is unclear how chronically excessive levels of
pollution will affect the Swiss forest in the long
term.
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est cover would be 75%. When hunger for timber
decimated the Swiss forest 150 years ago, the for-
est area was only about 20%. Flooding in the val-
leys was then the result. The 1874 Forest Police Law 
put a stop to uncontrolled felling and today forests
are expanding annually by an area as large as that 
of Lake Thun! Regional differences are, however,
apparent. The forest area in the densely populated
Central Plateau has remained unchanged, whereas
the decline of agriculture, especially in the south-
ern part of the Alps, has led to the forest expand-
ing in the Alps, where it is already widespread. The
consequences of this are not, as one might expect,
all positive. For when the forest closes in, not only 
do meadows and pastureland disappear, but so too
do whole landscapes that people find particular-
ly beautiful and harmonious, such as the park-like
wooded pastures in the Jura and the central Alps.

Today the increase in growing stocks and the
forest area raises questions concerning sustainabil-
ity that are completely different from the issues in
the 19th century. The question is no longer, “How 
can we stop the forest being overused?” but rather,
“How can we use the forest better?”. There is con-
siderable potential for using the forest more (Indi-
cator 3.1): the average annual growth of wood is
9.2 m3 per hectare of forest, of which only 6.4 m3,
i.e. 70%, is used. If this timber were fully exploit-
ed, an additional 60 000 homes could be built each
year. This would make good ecological sense, as
wood is a renewable material with an excellent en-
ergy balance. Moreover, using wood to make dura-
ble products (rafters, facades and furniture) binds
the greenhouse gas carbon dioxide (CO2) for a long
time, which relieves the atmosphere.

Forest economy in crisis
Using the new growth of wood in Swiss for-

ests optimally goes against the current economic
reality (Indicator 6.3). Most forest enterprises have
been operating at a loss since about 1990 for var-
ious reasons. Timber prices on the international
market have been falling for years, whereas the
costs of managing the forest and harvesting timber
have been rising. Prices were especially low after
the storm “Lothar” in 1999, when the market was

Today forests are expanding annually by an area as large

as that of Lake Thun! Regional differences are, how-

ever, apparent. The forest area in the densely populated

Central Plateau has remained unchanged, whereas the

decline of agriculture, especially in the southern part 

of the Alps, has led to the forest expanding in the Alps,

where it is already widespread.

Beech trees, Flourishing hedgerows, Measur-
ing tree diameters: The Swiss forest has been
expanding and its growth stock increasing for
decades. Nowhere else in Western Europe is 
there so much wood per square kilometre.
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flooded with “storm-wood” and prices fell, on av-
erage, by a good 30%. Another problem is that pri-
vate forests tend to be fragmented and the numer-
ous small plots cannot be individually managed at a
profit (Criterion 6.1). A quarter of a million private
forest owners each have, on average, just 1.3 hec-
tares of forest, corresponding to the size of rough-
ly two football fields. Private owners are therefore
increasingly cooperating with public forest enter-
prises, or contracting out the management of the
forest and timber harvesting to forest enterprises,
so that the work can be done efficiently with ad-
vanced equipment.

The forest economy and wood industries make
up 1.6% of Switzerland’s GNP (Gross Nation-
al Product). This is comparable with that of the
watch-making and metal industries (Indicator 6.2).
The total turnover of the enterprises producing or
processing wood amounts to almost 7 thousand
million Swiss francs. Switzerland consumes 6 mil-
lion m3 of solid wood annually (Indicator 6.7). Of
this, 37% is so-called energy wood, used to pro-
duce energy and heat. A further 22% is converted

into paper or cardboard (Indicator 6.10), and 24%
is used in building. 16% goes into furniture, pack-
aging and other wood products. Boards, slats, and
flat rods, such as those sold in Do-It-Yourself shops
make up less than 1% and so are hardly worth tak-
ing into account.

The total quantity of wood consumed re-
mained about the same between 1991 and 2001,
but the quantity of energy wood consumed has ris-
en by over 20% (Indicator 6.9). This development 
is pleasing since using wood as a source of energy 
helps Switzerland to improve its CO2 balance. To-
day wood covers around 2.5% of Switzerland’s total
energy needs and around 5% of its heating needs.
It is Switzerland’s secondmost important source of
renewable energy after hydropower. It should be
possible to double the amount of energy obtained
from wood quite soon, and theoretically there is
even more potential.

Timber and wood products play, nevertheless,
only an insignificant role in Switzerland’s balance
of trade, making up only 2.6% of the exports in
2002 and 4.4% of the imports. Switzerland imports
more timber and wood products (including paper,
cardboard and furniture) than it exports, importing
3.8 million tons in 2002 worth 5007 million Swiss
francs, and exporting 4.3 million tons worth 3006
million Swiss francs (Indicator 6.8). The import of
tropical wood, which has been the topic of much
discussion, is just a side issue,making up only 1.6%
of our wood imports.

Wood production is by no means the only way 
people benefit directly from the forest. Our for-
ests supply a variety of non-wood plant and animal
products (Indicator 3.3).Hunters, for example, take
out game to the value of 17 million francs a year.
30 000 people possess a hunting permit in Switzer-
land, shooting annually around 130 000 animals,
mostly ground game, i.e. red deer, roe deer, cham-
ois, ibex, boar, foxes, and hares. Bees produce 550 
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tons of forest honey a year, worth 10 million Swiss
francs, which is 17% of the Swiss honey production.
In southern Switzerland the sweet chestnut, which
was cultivated by the Romans, remained a staple
food for hundreds of years. In recent decades chest-
nut trees have been neglected, but today the groves
are being tended again. On Christmas Eve the for-
est makes itself felt in our living rooms in the form
of Christmas trees. Nor should we forget the 450 
million tons of berries andmushrooms that are col-
lected so eagerly in the forest each year, worth over
9 million francs. Although this is quite a list, non-
wood products are not an important source of in-
come for forest owners since, according to Swiss
law, everybody has the right to enter the forest and
to harvest nature’s berries and mushrooms. Even
the game taken belongs not to the owner of the for-
est but the hunter.

The forest and wood industries are welcome
employers, especially in the mountains and remot-
er regions (Indicator 6.5). Altogether, about 7000 
people work in the forest in Switzerland. The re-
organisation of the forest economy will, however,
mean the loss of around 800 jobs. This process of at-
trition will be accelerated by the Swiss Parliament’s
latest cost-saving measures, since many public en-
terprises have only been able to survive by drawing
on their reserves and on contributions from public
funds. The situation is better for private forest en-
terprises, whose order books are full, partly because
they receive contract work for jobs from public en-
terprises.Many more people, however, have jobs to
do with wood. 80 000 people are employed in the
wood-processing industries, including about 12 000 
in carpentry, saw-mills and cabinet-making.

Forests are invigorating
It is impossible to measure in money the in-

direct ways in which the forest benefits people, in
particular, in providing amenities for leisure activ-
ities (Indicator 6.11). In summer over 90% of the
Swiss visit the forest to walk, with or without dogs,
hike, jog, ride, cycle, botanise, bird watch and do
many other sports and hobbies. People here make
good use of their right to enter the forest, a right 
that cannot be taken for granted in the rest of Eu-

Altogether, about 7000 people work in the forest in Swit-

zerland. The reorganisation of the forest economy will,

however, mean the loss of around 800 jobs. This process

of attrition will be accelerated by the Swiss Parliament’s

latest cost-saving measures, since many public enter-

prises have only been able to survive by drawing on their

reserves and on contributions from public funds.
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custom was opposed by the Church, for example,
in the Napf area where tree worshipping was bru-
tally ended in the 18th century. This has not, how-
ever, prevented this knowledge being passed on, for
instance, in Canton Berne where some locals today 
are still able to recount details about the 1000-year-
old “Gärstler Yew” near Heimiswil.

We see, value and protect what we know. For-
est pedagogy aims to convey the relevant informa-
tion (Indicator 6.13). For the younger generation,
in particular, who are exposed to the countless at-
tractions of the information and entertainment
age, planned encounters with the natural world
are especially important. In special campaigns, for-
est owners have been inviting school classes to ex-
perience their forests in the company of experts.
The children and young people learn, among oth-
er things, that protecting the forest means using the
forest sensibly and sometimes felling trees.

Unlike in, for example, Sweden, foresters work-
ing in Switzerland are mostly men (Indicator 6.5),
and women hold only 2.4% of the typical forest 
jobs. Although the forest economy is starved of
funds, apprenticeships are popular and more peo-
ple than can be employed are trained, so that many 
have to find jobs outside the forest. The tradition-
al degree in forest engineering at the ETH in Zu-
rich is no longer offered. Since 2003 those wanting
to become forest experts tend to do an undergrad-
uate degree in environmental sciences, specializ-
ing in forests for their Master’s. Since 2003 degrees
in forest engineering have also been offered at the
universities of applied science.District foresters can
still obtain their training at the two Forest Training
Centres (Bildungszentren Wald) in Lyss (BE) and
Maienfeld (GR).

Working with a chain-saw is not so much ro-
mantic as dangerous, particularly when many fall-
en trees have to be cleared away after a storm (Indi-
cator 6.6).What is particularly perilous with storms
is not just their direct violence, but even more the
clearing up that needs to be done afterwards. In
1990, the year after the storm Vivian, almost one in
ten forest workers had an accident. A SUVA (Swiss
insurance agency for work-related accidents) cam-
paign has led to 40% fewer accidents today than

rope. There is a negative side to this. Forest visitors
put a strain on the forest ecosystem, especially in
forests close to towns where two thirds of the pop-
ulation live. Studies have shown that forest owners
are thus confronted locally with annual damage
costing between 120 and 4000 francs a hectare. The
forest is increasingly being used by the new genera-
tion as a setting for leisure activities like survival ex-
ercises, technoparties or paint-ball war games.

The forest is also culturally very important (In-
dicator 6.12). People have been having an impact 
on nearly all Swiss forests since Roman times, so
that it also has a cultural value. 6% of natural mon-
uments and cultural properties of national impor-
tance are located in forests. The open-air museum
at Ballenberg documents the cultural-historical im-
portance of the forest. This includes the so-called
“power places” and cult sites which people seek out 
to obtain spiritual strength, like the “Grotte de Dia-
ble” at Salève near Geneva. People have been wor-
shipping holy trees since the time of the Celts. This

A hiker, A young boy playing hide and seek, A
forest worker: The forest is used in many differ-
ent ways. People could not survive without it.
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A rare pygmy owl: The forest provides one of the
most natural habitats still found in Switzerland.

previously. This has also paid off financially as in-
surance costs have fallen, which saves forest enter-
prises a total of 2.8 million francs a year. The situ-
ation in private forests is still unsatisfactory: while
clearing up after the storm “Lothar” 17 people were
killed, whereas only two died in public forest en-
terprises.

Diversity in forests
The aspects of the Swiss forest described above

have to do with its significance for people. It serves,
however, as a habitat for a further 32 000 species.
Over 40%of all the organisms living in Switzerland,
estimated to be around 75 000 species, are connect-
ed with the forest. The forest is therefore very im-
portant for maintaining biological diversity in Swit-
zerland (Criterion 4). The forest is still one of the
most natural ecosystems in our country: 57% of
stands are near-natural in structure and only 10%
really unnatural (Indicator 4.1a). About 80% of for-
est regeneration is natural, which also guarantees
the genetic diversity of succeeding tree generations
(Indicator 4.6). All in all, biodiversity in the forest is
in a correspondingly good position, as the propor-
tion of threatened species in almost all animal and
plant groups is less than it is in other ecosystems,
such as wetlands. For example, 40% of all the birds
that breed in Switzerland are endangered, while
only 12% of those that breed in the forest are.

But even in the forest there are ecological defi-
cits that, in themedium term, are a threat to species
and which can therefore lead to a depletion of flora
and fauna (Indicator 4.8). Species that rely on wet-
land forests have a particularly hard time, as these
have shrunk to a few paltry remnants. Many spe-
cies are threatened because the once natural flood-
ing in alluvial, bog and carr forests does not occur
any longer. Such species include the marsh fern,
lesser purple emperor and kingfisher. Only by re-
storing the floodplains will it be possible to save
such species in the long term. Since many forests
are no longer managed and are therefore becoming
darker and damper, numerous organisms living in
them that need light and warmth are becoming rar-
er. For such plants and animals forest edges would
also be suitable habitats, but these are becoming
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increasingly monotonous and less natural. In ad-
dition, their total length is continually shrinking as
the forest is expanding and more and more patch-
es of forest are growing together.

Up until now exotic plants and animals have
not posed a threat to the indigenous plant and an-
imal world in the Swiss forest (Indicator 4.4). Only 
0.6% of all trees in our forests are exotic, such as the
false acacia, Douglas fir and European black pine.
Nevertheless some introduced or immigrant spe-
cies do pose a threat. Those species that can spread
without human assistance, the so-called invasive
plants, are dangerous as they compete for habitat 
with indigenous plants. One example is the false
acacia, a tree introduced fromNorthAmerica in the
17th century, which spreads on poor soil and sup-
presses the indigenous plants growing there.

There are almost no virgin forests left in Swit-
zerland (Indicator 4.3). Officially, three still exist,
namely, Bödmeren (Schwyz), Derborence (Valais)
and Scatlé (the Grisons). Together they cover 100 
hectares, i.e. only 0.01% of the Swiss forest area.
The cantons and local authorities are, however, in-
creasingly setting aside areas as so-called natural
forest reserves, which with time develop into natu-
ral forests.Here dead trees are left standing or lying
so that dead wood can, in due course, accummu-
late (Indicator 4.5). The proportion of dead wood in
Swiss forests is still too low to fulfill the ecological
functions for which it is needed. On average, there
is just 5 m3 of dead wood per hectare, compared
with 30–110 m3 in the virgin beech forests in East-
ern Europe (Indicators 4.5 and 4.8). But dead wood
is the basis for life for one fifth of all forest dwell-
ers.Over 1300 species of beetle andmore than 2300 
higher fungi cannot survive without dead wood, in-
cluding the famous, but in Switzerland now rare,
stag beetle. According to a recent study, the three-
toed woodpecker needs stands where 5% of the
trees are dead standing trees, amounting, on aver-
age, to around 18 m3 per hectare. In the Alps today,
however, the proportion is only 3.1% (roughly 10 
m3). This example shows that even mountain for-
ests, which contain the most dead wood, have eco-
logical deficits.

Forest reserves today cover over 280 km2, i.e.
2.5% of the forest area (Indicator 4.9). This should
increase over the next twenty years to 10%.Most re-
serves are, however, quite small and usually around
40 hectares. The largest forest reserve is still the
Swiss National Park, which is 4800 hectares. Ex-
perts distinguish between natural forest reserves,
where there is no human intervention, and special
forest reserves, where selective interventions are
made to maintain the habitats of particular plants
and animals. Natural forest reserves allow us to see
how the forest naturally develops and thus to draw 
conclusions about how to manage forests as near-
naturally as possible. Such islands of forest wilder-
ness are also a source of inspiration and relaxation,
and important for nature studies as in these re-
serves people can observe the natural processes of
birth and decay.

The forest is very important for maintaining biological

diversity in Switzerland. The forest is still one of the most 

natural ecosystems in our country: 57% of stands are

near-natural in structure and only 10% really unnatural.
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his Forest Report shows how impor-
tant the forest is for our society.
Demands on the forest are, however,
growing, and at the same time it has to

cope with pollutants, storms, summer droughts and
the subsequent bark beetle epidemics. This makes 
tending and managing the forest correspondingly 
difficult and costly, but budgets and resources are
shrinking. Many forest enterprises are no longer 
profitable because wages are so high and prices 

for wood too low. And even the federal govern-
ment, the cantons and the local authorities are hav-
ing to cut spending.

Forest policy and the forest economy are today 
both facing a dilemma: they are expected to make
more out of the forest with fewer resources. This 
contradiction is difficult to resolve in a way that 
pleases everybody. But a SAEFL Forest Programme
has set out strategies to take into account this 
complex reality. These strategies are based on the
four principles described below. The federal gov-
ernment and the cantons are currently trying to
incorporate these guidelines in a revised Law on
Forests.

Political consequences

T

Children playing in a tree: There is great public
interest in the forest, so managing forests is still
a public service.
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Forest management is also always 
a service to the public.
Because the forest is important for everybody,
it will continue to be protected by strict laws

in Switzerland. These restrict the rights of own-
ers, who are not completely free to decide what
they do with their forests. In this connection forest 
ownership is said to impose “social duties”. Where
public interests are at stake, owners are limited in
their freedom to decide on management. Since for-
est owners should, in future, be allowed more en-
trepreneurial independence, the limits need to be
clearly specified and respected by all parties.

A sustainably managed forest benefits both the
natural world and people in Switzerland. The fed-
eral government will, therefore, stipulate what is re-
quired for forest management to be close to natu-
ral. Apart from these requirements, owners will be
free to decide how they use their forests.

Forest enterprises should become
more competitive and profitable.
Having forest enterprises that can be run
at a profit is in the public interest, as with-

out them it will not be possible to manage the for-
est professionally. The federal government intends
to improve the basic conditions under which the
forest industries operate, without keeping unprof-
itable businesses going with subsidies. The demand
for wood should be increased, efficient forest man-
agement promoted and wood logistics improved.
Forest owners should, for their part, act more as
entrepreneurs and market not just their wood, but 
also other products and services that the forest pro-
vides.

Public funding for public services.
It is not possible for private enterprises
to take care of all the services the forest 
must provide. They would be overreach-

ing themselves if they tried to maintain mountain
forests’ protective capacities or conserve the for-
est’s landscape and biological diversity. For such
functions that are very much in the public’s inter-
est, money from the federal government and the
cantons will still be made available. But the princi-

1

2

3
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ple of using public money only for particular serv-
ices that are in the public interest and only in a few 
parts of the forest must be applied more strictly in
future when deciding on subsidies.

Public money should be used to support not 
only protection forests and forests that are biolog-
ically very diverse, but also young forests which
need special care. This is an important investment 
in the future that is in the interests of all.

Public interests in the forest change with new 
developments. In areas with a lot of forest where
the forest is expanding fast, it may be in the pub-
lic’s interest in future to ensure that the forest does
not spread further in order to conserve habitats like
the wooded pastures in the Jura, which are valua-
ble for their landscape and biodiversity. In such re-
gions, the practice of replacing cleared forest must 
be adapted to the changed circumstances.

Watch out for harmful
external influences.
Many of the stresses to which the forest is
exposed come from outside. Among the

most important is the overfertilization of the for-
est with nitrogen and the sometimes excessive con-
centrations of ozone. Foresters, forest owners and
forest policy makers are relatively powerless to do
anything about them. Managing forests in a close
to natural way across the country could, however,
help to reduce and spread the risks.

4 Finally, we must understand that the same rules apply 

in the forest as apply in politics, on the market and else-

where. The public cannot expect more from the forest 

than it is prepared to pay for. The days when forest own-

ers could provide the public with many services free of

charge by drawing on their profits from selling wood

belong definitively to the past.
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Forestry work, Clearing up after windthrow: The
forest will only be able to keep on fulfilling its 
many functions if the state continues to make
substantial contributions to cover the cost of
such forestry operations.

A scientifically approved monitoring system
should continue to measure the harmful influenc-
es and estimate the risks they pose for the forest.
The results must be used as arguments for reduc-
ing the sources of pollution and to motivate new 
policies for agriculture, traffic and transport, ener-
gy and industry.

he thorough implementation of these
principles in the future Forest Policy is
currently in preparation. The federal gov-
ernment and cantons are due to agree on

programmes for using public money in a planned
way to buy important services for the benefit of
the public. Since money is scarce, priorities must 
be set. This means that not everything that has
been done until now will be possible in the future.
In some places nature will therefore receive more
room. Dead or blown-down trees will be left stand-
ing or lying more often than they are now, and ef-
forts will no longer be made to protect every tree
against bark beetles. The new policies are already 
changing the look of the forest and the landscape.
We will have to become accustomed to seeing dead
spruce stems standing out in the dark green forest 
landscape. And town-dwellers in the Central Pla-
teau will more often than previously go for walks
in forests they consider untidy.

It will be necessary to inform the public about 
the reasons for these changes. The new Forest Pol-

T

icy can only be successful if tax-payers understand
and accept it.

Finally, wemust understand that the same rules
apply in the forest as apply in politics, on the mar-
ket and elsewhere. The public cannot expect more
from the forest than it is prepared to pay for. The
days when forest owners could provide the public
with many services free of charge by drawing on
their profits from selling wood belong definitive-
ly to the past.
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he Swiss forest currently shows no
signs of being under immediate threat.
This welcome observation from for-
est research does not mean, however,

that all is well. Thus depositions of pollution from
the air, especially of nitrogen oxides, continue to
be a severe and long-term threat for our forests. It
has not been possible to assess their affects fully 
yet. Bark beetles, especially the spruce bark beetle,
are causing tremendous problems at the moment.

Drought periods, which have become noticeably 
more frequent in recent decades, are also a source
of concern for Switzerland’s largest habitat.

Since the eighties, when the state of the forest 
became the focus of public attention, researchers 
have been able to clarify several processes tak-
ing place in the forest. But many questions to do
with the future of the forest remain unanswered.
There is still great need for more research, particu-
larly long-term research on ecosystems. In order 
to grasp the complex relationships involved better,
the scientific community is working more closely 
together than ever before. Researchers are observ-
ing, for example, over 870 forest sites throughout 
Europe, of which 17 are in Switzerland, to explore
the interconnections between the state of the for-
est, environmental pollution and climate change.

Findings from research

Installation in the Seehorn forest (Davos, GR)
to measure the gas exchange of a spruce tree:
“Health” and “vitality” are not directly measur-
able parameters for trees, forests or people.

T
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rown defoliation is considered an indi-
cator of stress in a tree. It does not, how-
ever, provide any information about the
source of stress. “Health” and “vitality”

are not directly measurable parameters for trees,
forests or people. Unfortunately, we have not yet 
found any other indicators that can be used to eas-
ily assess the state of the forest on a large scale. We
do, however, know that trees grow more slowly and
are more likely to die the more defoliated they are.
The annual representative survey of crown defolia-
tion has been reduced to a minimum. It is coordi-
nated with the European programme for surveying
the state of the forest and uses data collected from
roughly 1100 trees at 49 spot check points (see In-
dicator 2.3).

Crown defoliation can neither clarify the ques-
tion about the state of the forest nor provide any 
information about sources of damage. This is why 
WSL started doing long-term forest ecosystem re-
search (LWF) in 1994, and important data on the
condition of the forest is now collected at 17 sites
distributed throughout the four regions of Switzer-
land. The plan is for the sites to be monitored for at 
least 30 years, recording the crown defoliation and
the annual stem growth of the trees. In addition,
climate data is continuously recorded, fallen leaves
and needles are collected and chemically analysed,
the chemical and physical properties of the soil are
probed, the nutrient contents of leaves and nee-
dles are determined, and the development of the
vegetation is monitored. These data are not only 
evaluated in Switzerland but are also collected in
the framework of a European programme and ana-
lysed together with data from more than 870 other
sites in Europe.

As well as these surveys, theNational Forest In-
ventory is performed every ten years and the can-
tons also have permanent observation plots.The im-
pact of insects, pathogens and game is continually 
monitored through surveys, our own observations
and case studies of the Phytosanitärer Beobach-
tungs- und Meldedienst / Service phytosanitaire
d’observation et d’information / Servizio fitosan-
itario d‘osservazione e d‘informazione (PBMD/
SPOI / SFOI) in close cooperation with the forest 

C



22 FOREST REPORT  2005

Ozone and nitrogen depositions have reached levels

today in many parts of Switzerland that exceed the inter-

nationally established critical loads. If these threshold

values are exceeded, then long-term detrimental changes

can be expected, for example, nitrates seeping into the

ground-water.

services and forest owners. The findings are pub-
lished annually inWSL’s forest protection overview 
(Forstschutz Überblick/ Protection des forêts - Vue
d‘ensemble / Situazione fitosanitaria dei boschi).

What is the condition
of the Swiss forest today?

In many regions in Europe and Switzerland an
increasing trend for trees to grow taller has been
observed for several years. Thus the 50-year-old
beeches at the LWF site “Othmarsingen” are now 
roughly 6 metres higher than today’s 150-year-old
beeches were 100 years ago. The older trees are also
showing no signs of the decline one might expect at
that age. Various factors may explain these observa-
tions: changes in forest management practices, less
collecting of litter and pasturing which used to re-
move nutrients, increases in nitrogen deposition,
and higher temperatures and carbon dioxide con-
centrations in the air.

It has not been possible in Switzerland to link
pollutants directly with crown defoliation in trees.
In soils sensitive to acid deposition, an increase in
soil acidification has been observed. This makes nu-
trients in the soil less available for uptake by plants

and trees as important nutrients are increasingly 
washed out of the soil. Higher levels of nitrogen
and acidification of the soil lead to higher concen-
trations of toxic aluminium and can hamper the de-
velopment of the root system.

Ozone and nitrogen depositions (see also Indi-
cator 2.1) have reached levels today in many parts
of Switzerland that exceed the internationally estab-
lished critical loads/levels. If these threshold values
are exceeded, then long-term detrimental changes
can be expected, for example, nitrates seeping into
the ground-water. Ozone concentrations are an ad-
ditional stress factor for the forest ecosystem be-
sides natural factors, such as insect attacks, path-
ogens or droughts each summer, that also have a
negative impact.

There are, however, no signs that the forest’s
future existence is in any immediate danger, al-
though depositions of pollutants still pose a long-
term risk.

Tree diseases and forest insect pests continu-
ously affect the forest’s health in a natural way and
are favoured by extreme weather conditions. The
dry summer of 2003 led to amarked increase in sil-
ver fir bark beetles and the storm “Lothar” in De-
cember 1999, the storm of the century, resulted in
a massive proliferation of the spruce bark beetle,
which is still continuing. It has far exceeded all
previous epidemics. In 2003 there was a record in-
festation of over 2 million cubic metres of infested
wood. This decreased, as expected, to 1.3 million
cubic metres of spruce wood in 2004, which is still
not less than the high infestation levels recorded in
the years 2001 and 2002. Between 2001 and 2004
a total of 6 million cubic metres of spruce wood
fell prey to bark beetles, which corresponds to the
amount of spruce timber blown down in the storm
“Lothar”. Reasons for the unusually high level of in-
fested wood have to do with the exceptional force
of the storm, changes in forest protection strategies
and weather conditions that favoured beetle prolif-
eration – in particular the extraordinarily hot and
dry summer in 2003.



23

SUMMARY

Impact of the summer 
of the century

The dry year in 2003 affected the Swiss forest 
in different ways. Stem growth in trees at 15 out 
of the 17 LWF sites clearly reacted to the estimat-
ed drought stress. The drier it was between March
and August 2003, the less stem growth there was
in comparison with the previous year. Aridity de-
creased, however, with altitude. At sites above 1300 
metres a.s.l., trees even grew better. This hadmostly
to do with the higher temperatures in 2003, as cli-
mate analyses in Alpine regions and comparisons
with satellite images were able to demonstrate. On
most of these sites trees grew again normally in
2004. Unlike with growth, however, the condition
of the tree crowns was different. In July and Au-
gust 2003 no increase in crown defoliation was ob-
served, although at the most arid sites some prema-
ture colour change occurred and leaves were shed
early in late summer and autumn. In summer 2004
a marked increase in crown defoliation was regis-
tered at many sites. Tree mortality does not appear
to have risen markedly at any of the LWF sites apart 
from the Visp site in Canton Valais.

It was expected that there would be similar loss-
es among broadleaf trees to those that occurred after
the dry years in 1947 and 1949. Up until now, how-
ever, no marked increase in direct drought damage
has been observed, nor in the root and stem dis-
eases that thrive on lack of water. This shows once
again the complexity of both the influences on the
forest and the forest’s reactions to them.

Pine mortality in Canton Valais
In Valais a large-scale landscape change is cur-

rently taking place. One aspect of this is that the
mortality rates of forest pines have increased great-
ly over the past few decades. In 2004, for example,
mortality at the LWF site in Visp was around 20%,
which is about 20 times the Swiss average! Another
aspect is that an extensive change in tree composi-
tion of the forest is taking place away from pine to-
wards different broadleaf species, especially the pu-
bescent oak. Initial results of an ongoing research
project, which is part of the research programme

Recording plant locations on a windthrow site,
Field observations during the Third National For-
est Inventory: The researchers compile valuable
data on the state of the forest and changes that 
have occurred.
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“Forest Dynamics”, suggest the following causation
scenario:

Valais is an inner Alpine dry valley with gener-
ally low precipitation and a great deal of sunshine.
The climate in Valais, as elsewhere in Switzerland,
has become considerably warmer in the past centu-
ry, particularly since the eighties, whereas precipita-
tion levels have remained much the same. This has
led to an increase in evapotranspiration and thus in
aridity.Although the subboreal forest pine can cope
with single drought years, several drought years in
a row can cause it to become permanently weak-
ened. As a result, it seems to be more susceptible
to pine-specific stress factors such as mistletoe in-
fection, stand competition, phytopathogens (plant 
diseases), insects and nematodes (roundworms).
These may in the end actually kill a tree. The cur-
rently very noticeable expansion of the pubescent 
oak has mostly to do with the changes in forest use
in recent decades (the abandonment of forest pas-
turing for sheep and goats as well as of litter collec-
tion, and reduced timber harvesting).

The large-scale changes in the pine forests in
Valais according to WSL’s research cannot be ex-
plained by any single triggering factor. Rather they 
involve an interaction of many mutually influenc-
ing (interdependent) factors.

Our current level of research is not enough for us to

understand the importance of individual impact factors

in the interactions within the ecosystem. The influence

of the different factors can be enhanced or cancelled

out in the interplay of such forces as weather condi-

tions, site characteristics and air pollutants.

Scaffolding with measuring instruments, Mount-
ing equipment for recording regeneration, Meas-
uring tree heights: Despite elaborate equipment,
scientists have not yet been able to fully explain
the infl uence of any single variable in the forest 
ecosystem.
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Acting according to
the precautionary principle

The forest has many functions that are impor-
tant for people. That is why it is important to con-
tinuously monitor the condition of the ecosystem
“forest” and to understand the causes of chang-
es. Our current level of research is not enough for
us to understand the importance of individual im-
pact factors in the interactions within the ecosys-
tem. The influence of the different factors can be
enhanced or cancelled out in the interplay of such
forces as weather conditions, site characteristics
and air pollutants.
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1 Resources
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he Swiss forest keeps on growing.
Over 150 years ago there was not
enough forest in Switzerland, and the
result was flooding. After strict legisla-

tion protecting forests was introduced, it expanded
again. Since then the forested area in Switzerland
has increased by about 50%, and today trees grow
on almost one third of the country’s surface. A
closer look shows that coniferous forests account
for 56% of the forest area, broadleaf forests for 
about 25% and mixed forests for about 19%. In the

Central Plateau, where there is not so much forest,
the forested area has remained constant. In com-
parison, the forested area in the Alps continues to
increase. Growing stocks are also increasing rapid-
ly. They are currently at a record high – and the end
is not in sight. However, this has a negative effect
on both species diversity and on timber production.

A further problem is caused by the imbalance in the
age of the trees in the forests, with too few under 
the age of 60. Thanks to its continuing growth, the
forest binds an ever-increasing amount of carbon
dioxide, in particular in its soil. However, forests 
can only absorb a small proportion of the carbon
dioxide emitted from industry, traffic and private
households.

Every second the forest 
reconquers 1.5 square metres

of ground.
Forest area > 28

Switzerland holds the Euro-
pean record. Nowhere else is

there so much wood per area.
Growing stock > 30

Swiss forests lack
young growth.

Age of trees and
structure of stands > 32

Swiss forests remove the
greenhouse gas, carbon

dioxide, from the air.
Carbon stocks > 36

T
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1.1 Forest area

One third of Switzerland is covered by forest.
Whilst the Central Plateau has relatively little forest,
the southern side of the Alps is particularly rich.

The forest area continues to expand, covering
each year an area equivalent in size to the surface
of Lake Thun. The forest is expanding fastest in
the Alps.

Coniferous forests account for 56% of the forest
area and more than twice as much as broadleaf
forests. Mixed forests account for the smallest pro-
portion.

Forest cover 

About 30% of Switzerland is cur-
rently covered by forest. Howev-
er, there are large regional dif-
ferences. Whilst only about 24%
of the Central Plateau is forest-
covered, forests cover more than
40% of the land on the southern
side of the Alps and the Jura. If
areas onwhich trees cannot grow
anyway, e.g. on water or above
the tree line, are excluded, then
the proportion of area covered
by forest is even higher: 41% for
the whole of Switzerland, rising
to 76% for the southern side of
the Alps.

If the Swiss forest were to be
apportioned per head of popu-
lation, then it would have to be
split into small bits. Since Swit-
zerland is heavily populated,
each inhabitant would receive a
mere 0.17 hectares of forest. This
is equivalent to a 41m2 square.
However, there are considerable
differences between the individ-
ual regions. For the inhabitants
of Canton Basel-Stadt the sides
of such a square would be only 
8 metres, but in the Grisons they 
would be 105 metres.

Switzerland: 30%
■ 22–29,9%
■ 30–39,9%
■ ≥ 40%

1.1.1 Forest cover in Switzerland
Proportion of forest in the different forestry regions.

Jura

Pre-Alps
Alps

Central Plateau

South of
the Alps
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Types of forest

56% of Swiss forests are conifer-
ous forests, defined as consist-
ing of at least three-quarters co-
niferous trees. Broadleaf forests
account for 25% of the area and
mixed forests for 19%. The pre-
dominance of coniferous forests
is a result of the cool climate and
the fact that, for a long time, for-
estry favoured conifers.

Increase in area

Around 1840 the forested area of
Switzerland was estimated to be
about 0.71 million hectares. At 
that time entire mountainsides
were being clear-felled and there
were numerous floods as a con-
sequence. The first Swiss Law
on Forests in 1876 put a stop to
the unchecked deforestation. By 
about 1995 the forested area had
increased to about 1.234 million
hectares – an increase of about
70%. It should be kept in mind,
however, that “forest” was pre-
viously defined differently from
theway it is today.However, even
taking these differences into ac-
count, the forest area has grown
by about 45% since then. This
shows that Swiss forestry policy 
has been a great success.

And the forests continue
to expand. A study of the latest 
available figures shows that be-
tween 1985 and 1995 the forest-
ed area grew by 0.4% per year,
which is equivalent to about 4800
hectares or the area of the sur-
face of Lake Thun. Every second
the forest takes over 1.5 m2 of
land. This long-term trend has re-
mained unbroken. However, the
forested area is not increasing
in all parts of Switzerland. The
largest increase (7.6%) between
1985 and 1995was in theAlps. By 
comparison, the size of the for-

Changes 
in the landscape
The expansion of the forest is
leaving its mark on Switzer-
land’s landscape and scenery. In
the Alps pastures and meadows
are becoming degraded because
farmers no longer use them,
which has both negative and
positive effects. Traditionally cul-
tivated land may disappear and
with it a landscape considered
harmonious and pretty, which
affects tourism. Species diversi-

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies

(0) 44/ 739 24 86

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest conservation

and biodiversity

(0) 31/ 324 77 78

56% of Swiss forests are coniferous forests. The predominance of conif-

erous forests is a result of the cool climate and the fact that, for a long

time, forestry favoured conifers.

ested area in the Central Plateau 
hardly changed at all.

Forests are able to expand be-
cause less land is being used for
farming. But the expansion of the
forest is also a result of reforest-
ation, in particular of protection
forests, and the legal obligation
to compensate for any deforesta-
tion with the same amount of re-
forestation.

ty is also declining since species-
rich meadows are giving way to
forest. On the other hand, more
forest means more wilderness,
which means better habitats for
some endangered species.

■ Coniferous forest 56%
■ Broadleaf forest 25%
■ Mixed forest 19%

1.1.2 Distribution of different types of forest
Distribution (%) of different forest types.
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1.2 Growing stock

Swiss forests contain a total of 420 million m3

of wood: 367 m3 per hectare. This average for the
whole country is the European record.

Conifers account for 71% of the standing grow-
ing stock, and broadleaf trees for 29%.

Spruce, silver fir and beech together account for 
80% of the growing stock.

Growing stock increases by almost 1% annually.
Storms have hardly any impact on this increase.

The increase in timber is more of a disadvantage
for species diversity and timber production, but
advantageous for the CO2 balance.

Growing stock

The growing stock of a forest is
equivalent to the volume ofwood
in its stands. This includes the
standing stems and the bark, but 
not the branches or the brush-
wood. In total, the growing stock
in Swiss forests amounts to about 
420millionm3. This is an average
of 367 m3 of wood for each hec-
tare of forest, which is more than
in any other country in Europe.
By way of illustration: this would
be enough to cover the whole of
Switzerland with a layer of wood
one centimetre thick.

Growing stocks are not equal-
ly large in all of the forests in Swit-
zerland. On the southern side of
the Alps stocks are comparative-
ly small, with an average of 219
m3 per hectare. By comparison, in
the Central Plateau one hectare
of forest contains on average 440
m3 of timber and in the Pre-Alps
469 m3 per hectare. The forests
in the Jura and Alpine regions
have 365 and 318 m3 per hectare,
which is close to the Swiss aver-
age.

Differences are also apparent 
depending on the type of owner-
ship. Privately owned forests have
larger stocks, with an average of
420 m3 of wood per hectare, than
publicly owned forests, with av-
erage stocks of only 341 m3 per
hectare.

Conifers account for 71% of
the standing growing stock, while
broadleaf trees only account for
29%. In the Alps and Pre-Alps
conifers are even more dominant.
Of all the tree species, Norway 
spruce (Picea abies) accounts for
the largest percentage (47%) of
the growing stock. It is followed
by European beech (Fagus sylvati-
ca, 18% of the growing stock) and
silver fir (Abies alba, 15%). Vol-
umes of other tree species, such
as pine (Pinus (spp)), European
larch (Larix decidua), sycamore
(Acer (spp)), ash (Fraxinus excel-
sior) and oak (Quercus (spp)), are
a lot lower (merely 2% to 5%).

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies 

(0) 44/ 739 24 86

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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Increase in stocks

Around 1950 forestry experts es-
timated the growing stock to be
roughly 250 m3 per hectare of
forest. Since then stocks have in-
creased considerably – by almost 
1% annually. This is mainly due
to the fact, that for several dec-
ades, less wood has been used
than actually grows.Additionally,
the increased nitrogen content of
the air is thought to act as a ferti-
lizer for the forest and stimulate
the growth of the trees.

Between 1985 and 1995
alone, growing stocks increased
by 7.6%, equivalent to an annu-
al increase of 3.2 m3 of wood per
hectare. 2.5 m3 of this was from
living trees, 0.7 m3 from dead
wood. The increasing expan-
sion of the forest onto previous-
ly cultivated areas is accelerating
the growth of these stocks. If the
freshly forested areas are includ-
ed, the increase in growing stock
between 1985 and 1995 was as
much as 11.7%.

Growing stocksare increasing
throughout Switzerland,with the
most marked increase of about 4
m3 of wood per hectare and year
in the Pre-Alps. The total propor-
tion of broadleaf trees also rose
slightly between 1985 and 1995.
During this period annual new
growth of broadleaf trees was 1.3
m3 per hectare and of conifers
1.2m3 per hectare. This trend for
growing stocks to increase has,
like the trend for forested areas
to spread, remained unbroken.
Even strong storms have barely 
halted this rise in stocks. For ex-
ample, one year’s growth after the
1999 storm “Lothar” was equiva-
lent to all the trees blown down
in the storm. And the forest only 
needed half a year to compensate
for the damage caused by “Vivi-
an” in 1990.

1.2.1 Growing stock according to forestry region
Growing stock of broadleaf and coniferous trees in the differ-
ent forestry regions and the whole of Switzerland.

Effects of the large
stocks of timber 
and wood
Growing stock is a forest own-
er’s capital. However, in this
case “more” does not necessari-
ly mean “better”. The increase in
the growing stocks has had, on
the whole, a negative effect since
a forest with a high volume of
growing stock is usually dense
and dark. As a result, species
needing a lot of light lose their
habitat, and the forest cannot re-
generate sufficiently. This means

that there are thenmore old trees
in the forest, which lose their val-
ue because, with increasing age,
more rotten patches develop in
the wood. The damage poten-
tial of storms also rises the more
wood there is in the forest. These
are all arguments for using more
wood from Swiss forests. Howev-
er, with the current low demand
for Swisswood, this is hardly pos-
sible. Moreover most forest own-
ers are not inclined to fell more
trees because timber prices are
currently so low.

[m3/ha]
■ Broadleaf
trees
■ Conifers

Jura Central Pre-Alps Alps South Switzerland
Plateau of the Alps

1.2.2 Growing stock according to tree species
Distribution according to the different tree species.

Conifers:
■ Spruce
■ Fir
■ Pine
■ Larch
■ Swiss stone pine
■ Other conifers

Broadleaf trees:
■ Beech
■ Sycamore
■ Ash
■ Oak
■ Chestnut
■ Other broadleaf trees
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Growing stock is a forest owner’s capital. However, in this case “more”

does not necessarily mean “better”. The increase in the growing stocks

has had, on the whole, a negative effect since a forest with a high vol-

ume of growing stock is usually dense and dark.
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1.3 Age of trees and
structure of stands

The age structure of trees in Swiss forests is 
imbalanced. There is a lack of both trees younger 
than 60 years old and very old and decaying stands.

Not all Swiss forests are too old. However, in for-
ests used for wood production or needed to pro-
vide protection against natural hazards, the uneven
age structure of the trees causes problems.

The proportion of large old trees that are broad-
leaf is currently low because conifers have been
favoured for many decades. However, this is likely
to change in the near future.

Age structure

A sustainable forest economy en-
tails, among other things, regular
use of the forest. In a forest man-
aged sustainably, the area of trees
felled should be the same each
year. After several decades the
forest would then consist of sim-
ilarly sized areas each with trees
of the same age. The resulting
age structure of the forest would
thus be evenly balanced with a
new area of forest being regener-
ated annually. Forest ownerswho
do not follow such a regular rou-
tine may well be in a position to
fell a lot of wood in some phases,
but subsequently they will have
periods when little wood suitable
for felling is available, and when
they must, at the same time, in-
vest a great deal in the manage-
ment of newly forested areas.
This can lead to financial diffi-
culties, so that it is usually also
financially advantageous for for-
est enterprises to maintain a bal-
anced age structure.

The age of standing trees is
not always easy to determine.
Normally, the growth rings visi-
ble on a cross-section of the stem
are counted. However, in or-
der to do this the tree must be
chopped down. If no trees have
been felled, estimates must be re-
lied on. With nearly three-quar-
ters of the samples in the second

1.3.1a Old forest stands
Distribution of forested areas with stands over 160 years old in
the different forestry regions and in the whole of Switzerland.

Proportion of area [%]

Jura Central Pre-Alps Alps South Switzer-
Plateau of the Alps land
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National Forest Inventory from
1993 to 1995 it was only possible
to estimate their ages. A further
17% of the stands were unevenly 
aged with trees of different ages
growing close to each other, so
that the stands could not be clas-
sified as having any single age.

The National Forest Invento-
ry showed that the age structure
in Swiss forests is imbalanced.
Measured according to stand-
ard forestry guidelines, they lack
stands younger than 60 years old.
Instead there are, from an eco-
nomic point of view, too many
old trees. The average age of
Swiss forest trees over eight cen-
timetres in diameter (measured
at breast height) rose from 91 to
97 years between 1985 and 1995.
This was because too few old for-
ests were cut during this period.

On average, the higher the
altitude of a forest, the older it 
is. Whilst in the Central Plateau 
only 1 % of stands are older than
160 years, the figure for the Alps
is 20%. Trees in mountain for-
ests, however, have a longer life
expectancy due to the rough cli-
mate than those in the Central
Plateau.

In spite of the lack of young
forests, it would be wrong to la-
bel Swiss forests in general as too
old. The imbalanced age struc-
ture of a forest can be seen as
positive or negative depending

On average, the higher the altitude of a forest, the older it is. Whilst in

the Central Plateau only 1 % of stands are older than 160 years, the fig-

ure for the Alps is 20%.

1.3.1b Age structure of Swiss forests 
Distribution of different age classes.

Proportion of area [%]

Age class [years]

■ Current 
value
■ Desired
value
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on what the forest owners and
the public expect from the for-
est. If they want to use the timber
commercially, this imbalance is a
disadvantage.Having a high pro-
portion of old trees is also a prob-
lem for protection forests. These
require continual regeneration so
that the forest can properly ful-
fil its protective function without 
interruption. On the other hand,
a high proportion of very old and
decaying trees can favour species
diversity since some rare species
are dependent on old and stur-
dy trees.
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Stand structure

The stand structure describes the
vertical composition of the for-
est,which is defined in layers. For
36% of the forested area in Swit-
zerland the stands have one lay-
er, i.e. all the trees are the same
height. For 55% of the forested
area trees grow in at least two lay-
ers separated from one another.
These forests are multi-layered
(see photo). 8% consist of verti-
cally well-structured or horizon-
tally grouped stands, which oc-
cur e.g. in selection forests. They 
have trees with crowns in sever-
al layers, which cannot be distin-
guished from each other. Hori-
zontally grouped structures are
to be found in mountain and
wooded pastures and are ideally 
suited for protection forests.

1.3.2 Multi-layered forests
In multi-layered forests there are trees of at least two differ-
ent height classes growing one above the other.

1.3.3 Stand structures
Vertical composition of the Swiss forests.

■ Single layered 36%
■ Multi-layered 56%
■ Horizontally grouped
structure 6%
■ Vertically grouped
structure 2%

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies 

(0) 44/ 739 24 86

Swiss Agency for the Environment 

Forests and Landscape SAEFL,

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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Measurements in 1995 showed that there are more thin than thick trees

in Switzerland. This comes as no surprise since not all trees grow to

be old and majestic. What is striking, however, is that there are so few

broadleaf trees growing up into powerful, large trees.

Tree diameters

The thickness of tree stems is also
of interest. The diameter of a tree
is measured 1.3 metres above the
forest floor. Measurements in
1995 showed that there are more
thin than thick trees in Switzer-
land. This comes as no surprise
since not all trees grow to be old
and majestic. What is striking,
however, is that there are so few
broadleaf trees growing up into
powerful, large trees. This is a re-
sult of the management methods
of the past 150 years. Up until a
few decades ago conifers were fa-
voured commercially.Only in the
last 40 years have broadleaf trees
been increasingly promoted in
young forests, which is why the
proportion of broadleaf trees is
only slowly increasing. In a few
decades it will be possible to find
more broadleaf trees amongst the
larger trees.

The total number of large
trees increased between 1985 and
1995. This continuing trend has
had a positive effect on the hab-
itat of birds that breed in holes.
The woodpecker, for example,
is dependent on large old trees.
The increase in large trees, how-
ever, is commercially problem-
atic since the demand for thick
stems is currently low.

1.3.5 Measuring tree diameters
Tree diameters are measured 1.3 metres above ground.

1.3.4 Distribution of tree diameters
Distribution of diameter classes of broadleaf trees
and conifers.

No. of stems [in millions of trees]
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■ Conifers

Diameter class [cm]

120 

100 

80 

60 

40 

20 

0

12
–1

9,
9

20
–2

9,
9

30
–3

9,
9

40
–4

9,
9

50
–5

9,
9

60
–6

9,
9

70
–7

9,
9

≥
80



36 FOREST REPORT  2005

1.4 Carbon stocks

Swiss trees and forest plants contain about
120 tons of carbon per hectare. These are
the highest carbon stocks per area in Europe.

The part of the forest with the greatest storage
capacity for carbon is the forest floor. Humus con-
tains between 110 and 150 tons of carbon per hec-
tare.

Since more wood is grown in Swiss forests than
is used, the forest’s carbon stocks are also increas-
ing. However, forests can only assimilate a small
proportion of all the carbon dioxide emissions.

Forests and
carbon dioxide
The greenhouse gases in the at-
mosphere, including carbon di-
oxide, have increased by more
than a third since the nineteenth
century. This has led to chang-
es in climate, which is one of the
reasonswhy the emission of these
gases must be reduced. At the
same time, it would be possible
to remove and bind the carbon
dioxide in the air by reforestation
or through specific forest man-
agement strategies since plants
remove carbon dioxide from the
air and store the released carbon
(C) in their biomass. However,
when these plants decompose
or are burnt, the carbon dioxide
is released back into the atmos-
phere again. Therefore, in the
long –term, the binding of car-
bon dioxide in the forest is offset 
by its release.

Swiss forests contain four
to five times as much carbon in
their plant matter and in the for-

1.4.1 Distribution of carbon
Quantity of carbon (C) per hectare in Swiss forests.

Below ground:
■ Roots         29 tC /ha
■ Dead wood 3.6 tC /ha
■ Litter 13 t C /ha
■ Soil 115 tC /ha

Above ground:
■ Leaves 3.5 tC /ha
■ Branches 20 t C /ha
■ Stem wood 64 tC /ha
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est floor as the atmosphere above
Switzerland does. Slightly more
than half is in the forest soil; the
rest is stored in plant matter.

The calculation of the car-
bon bound in forest biomass is
based on figures relating to grow-
ing stock (> 1.2 Growing stock),
estimates of the biomass in the
stems, branches, leaves and
roots, and information on the
density and the carbon content
of wood. The greatest degree of
uncertainty in this extrapolation
comes from the below-ground bi-
omass, which is difficult to calcu-
late. The roots store about a quar-
ter of the carbon.

These calculations have
shown that Swiss forests bind
about 130 million tons of carbon
in their biomass, which means
that they bind an average of 120
tons of carbon per hectare. This is
about three times as much as the
European average and 60% more
than the rest of central Europe.
The high carbon stocks of Swiss
forests reflect both the favour-
able conditions for forest growth
and the large amount of growing
stock with a low level of use.

The forests with the highest 
carbon stocks are to be found in
the Swiss Central Plateau since
they have the best growing con-
ditions. Those with the lowest 
values are on the southern side
of the Alps. The forests there are
relatively young and only grow
slowly.

1.4.2 Carbon stocks in biomass
Distribution of carbon stocks in the above- and
below-ground biomass in the different forestry regions.

[t C /ha]
■ Above-
ground bio-
mass
■ Below-
ground bio-
mass
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1.4.3 Carbon stocks in the Swiss forest
Estimated quantities of carbon (in millions of tons) in the
forest compared with in the atmosphere over Switzerland.

[in million tC]
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Swiss forests contain four to five times as much carbon in their plant 

matter and in the forest floor as the atmosphere above Switzerland does.
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Carbon stocks in
the forest floor
Soils are the largest carbon store
in our ecological systems. In Swit-
zerland, forest soils bind, togeth-
er with the litter, an average of
110 to 150 tons of carbon per hec-
tare, which is slightly more than
the plant biomass. These values
are comparable to the carbon
stocks of other central European
countries.

The forests in southern Swit-
zerland do not bindmuch carbon
in their plant biomass but have
the largest carbon stocks in their
forest floors. This is thought to be
a result of thehigh concentrations
of iron and aluminium oxide,
which hinder the decomposition
of the humus through micro-
organisms .

Soils are the largest carbon store in our ecological systems. In Switzer-

land, forest soils together with the litter bind an average of 110 to 150

tons of carbon per hectare, which is slightly more than the plant bio-

mass.

1.4.5 Carbon stocks in the forest floor
Quantities of carbon (in tons per hectare) in the forest floor in
the different forestry regions.
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1.4.4 Forest floor in autumn
The forest floor is the largest carbon store containing more
carbon than the above-ground biomass.
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Carbon sink

Whether a forest acts as a carbon
sink does not depend on its car-
bon stocks but on its develop-
ment. This is because it is only 
possible for a forest to absorb
more carbon dioxide from the at-
mosphere than it emits as long as
enough forest grows. Data from
both the 1985 and 1995 national
forestry inventories can be used
to estimate how much carbon di-
oxide was bound by Swiss forests
during this period. The growing
stock grew by about 30 million
m3. If this is calculated as car-
bon, it amounts to about 0.8 to
1.0 million tons a year.

If we look, however, at the
entire life cycle of a forest, then it 
is always carbon dioxide neutral.
When plants grow, they incorpo-
rate carbon dioxide into their bio-
mass.When, however, they rot or
burn, the carbon is released and
set free into the atmosphere, so
that the sink effect of the forest 
has a time limit. Swiss forests can
currently only act as carbon diox-
ide sinks because they are under-
used and expanding (> Indica-
tors 1.1 and 1.2). Storms can turn
the sink into a source of carbon
dioxide overnight. For example,
at the end of 1999 “Lothar” de-
stroyed reserves containing four
million tons of carbon within a
few hours. In view of such events,
experts are cautious about mak-
ing estimates, but assume an an-
nual carbon dioxide sink capaci-
ty of between 0.1 and 1.0 million
tons of carbon. This is equivalent 
to 1 to 7% of the current emis-
sions. Swiss forests therefore only 

bind a very small proportion of
the greenhouse emissions.

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Soil ecology

(0) 44/ 739 22 65

Swiss Agency for the Environment 

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78

1.4.6 Carbon binding in the Swiss forests 
Absorption capacity of the Swiss forest in millions of tons of
carbon (1 t CO2-C = 3,67 t CO2). The forest can bind only a
small proportion of the greenhouse gas emissions.

[in million tons CO2-C equivalent per year]

Forest C-binding:
approx. 0.1-1 mil-
lion t CO2-C equiv-
alent per year

Maximum allow-
able according
to Kyoto Pro-
tocol

Greenhouse gas 
emissions over 
Switzerland

■ N2O
■ CH4
■ CO2
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2 Health and Vitality
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e cannot ask the forest if it feels
healthy. In order to find out how it is
doing, experts observe and examine
various stress factors and indicators.

For example, they monitor the deposition from air
pollution in the forest and see how this affects the
soil. Air pollution can damage plants. However, the
concentrations here are usually not high enough
to cause visible damage. Nevertheless, air pollu-
tion leads to slow and chronic changes: The soil
becomes acidified and impoverished in the nutri-

ents trees need.
The condition of tree crowns has been under

observation since 1985. It is considered an impor-
tant indicator of the health of trees and the state of
the forest. The number of trees with a decreased
crown density of more than 25% due to unknown
causes rose from about 10% to approximately 20%

in the 1980s and the beginning of the 1990s. In 2004
there was a further marked increase as a result of
the dry summer.

On 26 December 1999 the storm “Lothar”
mowed down entire sections of forest. As a result,
there was a marked increase in the proliferation
of the bark beetle. The bark beetle infestation was
further fostered by the drought in 2003. Damage
of this magnitude is, however, an exception and
no other incidents in the 20th century had such a
severe impact on Swiss forests.

More than 90% of local forest 
areas get too much nitrogen.

Air pollutants > 42

Approximately 30% of forest 
soil is overly acidified.

Soil > 46

Gaps in the forest 
canopy are increasing.

Condition of tree crowns > 50

Bark beetles infested about 
two million cubic metres of

standing spruce timber.
Forest damage > 52

W
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2.1 Air pollutants

In the year 2000 75 000 tons of nitrogen were
deposited through the air on Switzerland’s surface.

More than 90% of the total Swiss forest area
receives too much nitrogen.

Deposition of air pollutants is higher in the for-
est than in open country and highest close to major
sources of emission: traffic, inhabited areas, and
intensive agriculture.

In humans ozone irritates the mucous mem-
branes and restricts the functions of the lungs;
in plants it attacks the cell walls and destroys
individual cells in leaves.

Negative impact of
air pollution
When pollutants are released into
the air, they do not stay in the at-
mosphere. They find their way
into our ecosystems as gases, as
aerosols (tiniest particles floating
in the air), or in rainwater. In do-
ing so they sometimes travel con-
siderable distances and are de-
posited far from their sources of
emission in forests or other natu-
ral areas. Substances containing
nitrogen act as fertilisers in soil
and water, and lead to acidified
soils, just as sulphur does (> 2.2
Soil).

In 1979 Switzerland signed
the UNECE (United Nations
Economic Commission for Eu-
rope) “Convention on Long-
range, Transboundary Air Pollu-
tion”. The data collected in the
framework of this convention
show that sulphur wreaks far
less damage today than it did in
the 70s and 80s. Today it is pre-
dominantly nitrogen that creates
problems. Nitrogen is largely re-
sponsible for the acidification ef-
fects of air pollution. In addition,
it over-fertilizes (eutrophies) for-
est soil. About 65% of the depos-
ited nitrogen gets into the soil
in the form of reduced nitrogen
compounds such as ammonia or
ammonium, which are both ef-
fective fertilizers. In areas of in-
tensive farming, the percentage
of reduced nitrogen compounds
climbs to 80 percent!

A total of 75 000 tons of ni-
trogen were deposited through
the air on Switzerland’s surface
in the year 2000. In comparison
to adjacent open country, the
deposits in the forest are usual-
ly higher, because trees filter the
pollutants out of the air. They are
highest close to major sources of
emission such as traffic, inhabit-
ed areas, and intensive agricul-
ture.

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Forest ecosystems 

and ecological risks

(0) 44/ 739 25 95

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern;

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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A total of 75 000 tons of nitrogen were deposited through the air on

Switzerland’s surface in the year 2000. In comparison to adjacent open

country, the deposits in the forest are usually higher, because trees filter

the pollutants out of the air.

2.1.1 Nitrogen deposition
Total depositions of oxidized and reduced N components (in kilograms of nitrogen per hectare
and year) in the year 2000. Depicted at a spatial resolution of one square kilometre.

kg N per ha and year
■ ≤5
■ 5–10
■ 10–15
■ 15–20
■ 20–30
■ 30–40
■ >40

2.1.2 Acidifying depositions
Excessive critical loads in the year 2000. Acidifying depositions
exceeding the critical loads are shown in light green. Data in
acid equivalents per hectare and year under (<0) or over the
critical load.
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Critical Loads

At what levels does nitrogen start 
toharm sensitive ecosystems such
as forests, raised bogs, or species-
rich dry grasslands? In order to
find this out, experts from all
over Europe draw upon the val-
ues known as critical loads spec-
ified in the UNECE Convention.
As far as we know today, if these
critical values are not exceed-
ed, the substances do not have a
negative effect on the functions
and structures of ecosystems. Ex-
ceeding these values for long pe-
riods, on the other hand, puts
ecosystems at risk. A single inci-
dent when the values are exceed-
ed may not, however, be direct-
ly responsible for damage to an
ecosystem. To draw such a con-
clusion, observations over a long
period of time are required, to-
getherwith careful analysis using
dynamic models to assess the ef-

[Acid equivalents per hectare and year]
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Ozone

Since the 1980s the increasing
concentrations of tropospheric
ozone have regularly made the
headlines, especially in thewarm-
er half of the year,when, depend-
ing on the weather, ozone values
climb.While in humans ozone ir-
ritates mucous membranes and
restricts lung capacity, in plants
it attacks the cell walls and de-
stroys individual cells in leaves.
Depending on the sensitivity of
the plant species and the ozone
concentration, visible leaf or nee-
dle damage appears:  the leaves
change colour earlier in autumn
and drop sooner, their photo-
synthetic capacity decreases, the
plant grows more slowly and the
supply of assimilates from the
leaves to the roots is disrupted.

The harmful effects of ozone
are difficult to prove because it 
leaves behind no chemical res-
idue that can be analyzed or
measured. Visible leaf or needle
damage is therefore the only ef-
fect that experts can easily detect 
and characterise. From these ef-
fects they can determine the lev-
els of ozone associated with dif-
ferent kinds of damage. The first 
visible ozone damage was detect-
ed on grapevines in California in
1958. In the meantime scientists
have found out muchmore about
how this damage develops. How-
ever, up till now only a few stud-
ies have described and character-
ised ozone symptoms in detail.

Researchers at the Swiss Fed-
eral Research Institute WSL and
at Pennsylvania State Univer-
sity in the USA are trying to fill
in this gap. Since 1995 they have
been operating a research facil-
ity in Ticino where they exam-
ine the effects of ozone on forest 
vegetation under natural envi-
ronmental conditions. Among
other studies, the researchers are
developing a database in which
they document the kinds of vis-
ible damage induced by ozone.
Those interested will find pic-

fects of pollution on an ecosys-
tem. The models should be able
to take into account the intensi-
ty of the pollution as well as how
long the ecosystem has been sub-
ject to it.

In 2000 34% of Swiss forests
were exposed to excessive dep-
osition from air pollution with
acidifying effects. Compared to
the end of the 1980s when this
figure was higher than 60%, the
situation has improved in recent 
years. On the other hand, we
still have to be very concerned
about nitrogen: more than 90%

2.1.3 Nitrogen depositions in forest ecosystems
Frequency distribution of nitrogen in Swiss forest areas. Areas where nitrogen
depositions exceed the critical loads are shown in light grey.

area [%]
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2.1.4 Nitrogen depositions on the NFI sites
Estimated and modelled nitrogen depositions on the NFI sites for long-term
forest ecosystem research. The red bands mark the critical levels for nitrogen
depositions.
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■ Estimates based
on deposition meas-
urements

■ Modelled
deposition values

–– Critical loads for 
nitrogen (mass bal-
ance)

of our forest areas are getting too
much nitrogen. Critical load val-
ues tend to be exceeded most in
the Swiss Central Plateau, on the
fringes of the Alps, and in the
southern regions of Ticino. In Ti-
cino much of the high nitrogen
pollution can be traced to pollut-
ants from northern Italy.
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tures of more than 80 plant spe-
cies showing ozone damage at
www.ozone.wsl.ch. In addition,
experts have been able to prove
that there is a clear connection
between higher ozone concentra-
tion levels, the appearance of vis-
ible symptoms and reduced pho-
tosynthetic activity.

In spite of this evidence it is
difficult to define a biologically
relevant critical level for ozone.
Plant species, age, exposure, soil
moisture, temperature, photo-
synthetically active radiation and
relative air humidity are all fac-
tors that influence the ozone up-
take of plants.

2.1.5a Black poplar
Visible ozone damage on a black poplar leaf.

2.1.5b Sycamore
Leaf cells destroyed by ozone.

2.1.6 Photosynthetic activity of ash trees
Photosynthetic activity of ash (Fraxinus excelsior L.) in relation to symptom development (red)
and different ozone concentration levels (grey).

Photosynthesis [mmol m-2s-1 CO2] % of leaf area with visible symptoms

–– Photosynthesis in filtered
air = approx. 50% of the
ozone concentration of the
environmental air

–– Photsynthesis in unfiltered
air (= approx. 100% ozone
concentration of the sur-
rounding air)

–– Leaf area with visible
symptoms
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Experts have been able to prove that there is a connection

between higher ozone concentration levels and visible symptoms.
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2.2 Soil

Approximately half of all the forest soil in Swit-
zerland is either not acid or only slightly acid.
One third is highly acid, and 5% of the soil is even
extremely acid.

About one third of the forest soils in Switzerland
contain in at least one soil layer a concentration of
aluminium that can endanger the growth of plant 
roots.

Acid soils

Plants find important nutrients
such as nitrogen and phospho-
rous in humus. Additional nutri-
ents for plants are made availa-
ble in the soil through physical
processes: forest soils are dotted
with negative particles (anions)
on which positively charged par-
ticles (cations) can dock. These
docking points are also called
“ion-exchange sites”, and, in the
ideal situation, are filled with nu-
trient cations such as calcium,
magnesium, or potassium. Nutri-
ent cations are also called “base
cations” or “bases”. Themore nu-
trient cations docked at the ion-
exchange sites, the higher the
base saturation and, according-
ly, the better supplied with nu-
trients the soil. In acid soil, on
the other hand, other cations
that are worthless or even harm-
ful for plants take over the ion-
exchange sites. These cations
may be, for example, positively
charged hydrogen particles (pro-
tons) or poisonous aluminium
released from otherwise harmless
compounds by acid rain or by ac-
ids from natural processes. Alu-
minium cations displace nutrient 
cations from their ion-exchange
sites because they adhere more
strongly to the ion-exchange sites
(stronger conversion energy). As
a result of the displacement the
nutrients can no longer cling to
the soil and are washed out. The
base saturation decreases, and
with it, the nutrient concentra-
tion in the soil.

Soil quality can be meas-
ured on the basis of base satura-
tion, but determining this is dif-
ficult. Therefore, researchers at
Swiss Federal Research Institute
WSL take the pH value of the soil
as an indicator of its quality, be-
cause pH values and base satu-
ration are related. The lower the
pH value, the more acid the soil
and, as a rule, the lower the base
saturation as well. At WSL the
pH values of 258 soils were ex-
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amined. This is a representative
selection of almost every kind of
forest soil there is in Switzerland.
The researchers measured the
pH- values at various depths and
found that, as a rule, the topsoil
had lower pH values, and is more
acid than the subsoil. Experts also
noticed regional differences. The
spectrum ranges from base satu-
rated, nutrient-rich soils with a
pH value of 7.5 to very acid soils
with values that are even lower
than 3.

In acid soil cations that are worthless or even harmful for plants take

over the ion-exchange sites. These cations may be, for example, posi-

tively charged hydrogen particles (protons) or poisonous aluminium

released from otherwise harmless compounds by acid rain.

2.2.2 pH values of forest soil
Frequency distribution of pH values in the soil samples from the topsoil and subsoil. The topsoil
generally has a higher pH value than the subsoil.
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2.2.1 Soil particles as ion-exchangers
Acids dissolve aluminium bonds in the soil. The released aluminium cations (Al3+) displace the
nutrient cations (Ca2+, Na+, Mg2+, K+) in the soil particles. The free nutrient cations are washed
out and are then no longer available for the roots.

1. Acid deposition (e.g. via acid
rain) dissolves aluminium bonds 
and releases Al3+. Soil particles 
as exchangers.

2. Al3+ cations displace
nutrient cations in the soil
particle.

Al3+

Al3+

Mg2+
Mg2+

Mg2+

Mg2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

Ca2+

K+

Na+
Na+ K+

Soil particles as 
ion-exchangers

Nutrient-rich soil with
100% base saturation

Slightly nutrient-depleted
soil with approx. 55% base
saturation

3. Nutrients are then
washed out (see main
text for further explana-
tion).

[pH]

Legend:
Al3+ aluminium cation

Ca2+ calcium cation
Na+ sodium cation

Mg2+ magnesium cation
K+ potassium cation
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2.2.4 Classification of soil acidity
Definition, frequency and mean base saturation of the individual categories.

Category
(n=258)

pH value of soil horizon Mean base
saturation %

Frequency %

alkaline pH value of all soil horizons over 7 100 12 

slightly acid pH value of soil horizons between 4.6 and 7 99 33

moderately acid pH value of fewer than half the soil horizons 
less than 4.6

70 18

highly acid pH value of more than half the soil horizons 
less than 4.6, but fewer than half of them
under 3.8

39 32

extremely acid pH value of more than half the soil horizons 
less than 3.8

33 5

2.2.3 Soil profile
Soil profile in a pine-mixed forest in Canton Valais. The topsoil
is rich in humus and very dark in colour. Below it is a brown
subsoil (weathering horizon) with a lime border 40 centimetres
deep. The floor is a calcareous bedrock.

Subsoil

Bedrock

Topsoil

Base saturation

Soils with pH values over 5.5 are
almost completely base saturat-
ed. As the pH values decrease,
however, base saturation declines
rapidly. Slightly fewer than half
the forest soils studied are ba-
sic to slightly acid. One third are
highly acid and 5% of the soils
are even extremely acid. In the
highly acid and extremely acid
soils the average base saturation
of the fine earth is less than half
as high as in slightly acid or ba-
sic soils. However, even in high-
ly acid soils it is still 40% on av-
erage.

Research at WSL has also
shown that acid soils on calcar-
eous rock are significantly rich-
er in bases and thus richer in nu-
trients than similar acid soils on
siliceous rock. This shows that
it is not the pH value alone that 
determines base saturation. The
difference in base saturation be-
tween calcareous and other soils
can be as much as 60%. This is
because the lime dissolved in
water neutralizes acids and thus
protects the soil.
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Plant growth

The ratio of the nutrients calci-
um, magnesium, and potassium
to the toxic element aluminium
influences plant growth. If this
so-called BC/Al ratio in the soil
solution falls below the value 1,
i.e. if there is more aluminium
thannutrients in the soil solution,
sensitive plants like the beech,
for example, can be harmed. Be-
cause the composition of the soil
solution has been determined for
only a few soils, WSL focuses on
the BC/Al ratio on the cation-ex-
change sites. If the aluminium
cations replace the nutrient cat-
ions on the ion-exchange sites,
the ratio of nutrients to alumin-
ium becomes unfavourable. A
BC/Al ratio of less than 0.2 at the
ion-exchange sites indicates that 
the aluminium concentration in
the soil solution is at a level that 
can damage the roots of sensitive
plants.

Researchers at WSL found
no shortfall in the BC/Al val-
ues in most of the 258 soils tak-
en for this purpose. In 83 soils,
however, the value in at least one
of the soil layers was too low; in
7 soils the value was even too
low throughout all layers. If the
BC/Al value declines, then so too
does the base saturation and thus
the concentration of nutrients.
If the BC/Al ratio in all the lay-
ers of soil is more than 0.2, then
the base saturation is on average
higher than 90%. In soils with an
unfavourable ratio between nu-
trient cations and aluminium, on
the other hand, the base satura-
tion may sink to around 5%.

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Soil ecology

(0) 44/ 739 22 65

Research at WSL has also shown that acid soils on calcareous rock are

significantly richer in bases and thus richer in nutrients than similar

acid soils on siliceous rock. This shows that it is not the pH value alone

that determines base saturation.
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2.3 The condition
of tree crowns

The condition of tree crowns – an indicator of the
state of the forest – is worse today than it was in
1985.

Although tree crowns show more gaps today than
they did in the mid eighties, this does not mean
that more trees are dying today. The annual rate is
still 0.4%.

Not only did the storms “Vivian” (1990) and

“Lothar” (1999) damage tree crowns, but so too did
the hot summer of 2003, but this was not visible
until a year later.

WSL will be examining the effects of heat and
drought on the condition of tree crowns more
carefully in the next few years.

Condition

The condition of the crowns of
trees – an indicator of the state
of the forest – has declined since
they were first surveyed in 1985.
WSL’s studies of general defo-
liation show that, particularly
in the mid-nineties, gaps in the
tree crowns were appearing. Be-
tween 1990 and 1995 the percent-
age of trees with one quarter few-
er leaves or needles than a tree
with full foliage rose from below
30 to almost 40%. Since then the
percentages have fluctuated at a
high level. Tree crowns in some
years have a higher and in oth-
er years a lower density of leaves
or needles, but in general all of
them have fewer needles and
leaves than in 1990. Although in
2003 experts again found more
densely foliated tree crowns for
the first time since the early nine-
ties, already one year later crown
defoliation had almost reached
the record level of the year 2000.
Since observations began, trees
have been dying off at the same
rate of about 0.4% annually.

Swiss forests have been struck
by powerful storms in recent dec-
ades, especially “Vivian” in 1990 
and “Lothar” nine years later (>
2.4 Forest damage). These led to
the loss of many leaves and nee-
dles. The hot summer of 2003
also damaged tree crowns.

In addition to monitoring
defoliation, researchers at WSL
have been observing since 1993
if and how leaves and needles
discolour. The Sanasilva surveys
found that leaves and needles
normally had not discoloured by

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Forest ecosystems 

and ecological risks

(0) 44/ 739 25 95
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July or August, not even in the
“summer of the millennium” in
2003. However, by autumn 2003
the picture had changed. In the
Swiss Central Plateau, 7% of the
broadleaf trees had lost at least 
15% of their leaves or had an un-
usually large number of brown or
yellow leaves or needles.

Swiss forests have been struck by powerful storms in recent decades,

especially “Vivian” in 1990 and “Lothar” nine years later. These led to

the loss of many leaves and needles.

2.3.1 Development of crown defoliation in Switzerland
Proportion of trees with more than 25% crown defoliation. Shown is the development of
general defoliation and crown defoliation of unknown origin.

Crown defoliation [%]

–– General defoliation

–– Crown defoliation
of unknown origin

«Vivian»

«Lothar»
Dry 
summer 
of 2003
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Causes of
defoliation
Branches whipped by strong
winds break off neighbouring
twigs or knock off their leaves
and needles. Leaves also fall in
hailstorms or after frost. In ad-
dition to these climatic causes
there are also biological ones. In-
sects eat their way through tree
crowns and fungi attack leaves
and twigs. If trees receive insuffi-
cient light in the shade of neigh-
bouring trees, they form fewer
new leaves or needles. When for-
est workers fell trees, falling trees
often tear twigs and branches off
the surrounding standing trees.
Drought too can affect the condi-
tion of tree crowns, although this
is usually not noticeable at first 
sight. That is why WSL will study
the effects of heat and drought 
on the condition of tree crowns
in coming years.

2.3.2 Defoliation
The defoliated tree (left)
has noticeably fewer need-
les than its neighbour.



52 FOREST REPORT  2005

2.4 Forest damage

In the hot, dry summer of 2003 leaves of broad-
leaf trees in large parts of the Swiss Central Pla-
teau already turned yellow and brown at the end
of July and some broadleaf trees and conifers with-
ered.

The spruce bark beetle (or eight-spined spruce
bark beetle) infested a record–breaking 2 million
cubic metres of standing spruce. For the first time
in 40 years there was a great increase in the popu-

lation of silver fir bark beetles.

Non-indigenous insects and fungi are invading
the Swiss natural habitat more and more often.
Among them are comparatively harmless organ-
isms such as the horse chestnut leaf miner, but 
also extremely dangerous ones, for example,
the sycamore black canker.

In the past 24 years there was only one year in
which there were more forest fires in Switzerland
than in 2003. The largest fire destroyed 350 hec-
tares of forest near Leuk in Canton Valais.

Drought damage

Climatic events and organisms
are constantly influencing forest 
ecology, which is especially no-
ticeable when there are negative
impacts higher than the usual
level. In WSL’s forest protection
survey these events are listed un-
der forest damage. There are, for
example, descriptions of the way
insects and fungus diseases de-
velop and if and how game ani-
mals damage the forest.

In past years it was the sum-
mer of 2003 that was especially
extraordinary. It set a record in
climatic history because of its un-
usual heat and dryness: from June
toAugust themercury climbed to
average temperatures that were
more than two degrees higher
than the temperatures in the pre-
viously hottest summers of 1947
and 1994. For this reason the
leaves of broadleaf trees in large
areas of the Swiss Central Pla-
teau already turned brown and
yellow at the end of July. Nor did
the conifers remain untouched:
in the spruce pole wood forests
there were dry cracks in some
tree trunks. Trees growing on es-
pecially dry sites – on knolls, ex-
posed edges of the forests or in
soil that can retain only a little
water – were hit hardest. Trees
on such sites sometimeswithered
and died. Multi-layered stands
were also affected, and numerous
silver firs, especially young trees
up to one and a half metres high,
died there. In general the young
trees planted one to two years
earlier suffered the most.

The effect of the heat and
lack of rain varied in the differ-
ent regions according to a survey
of the 167 district forestry offices
and technical forest management
offices. Hardest hit were the for-
est along the Jura and in the
western and central areas of the
Swiss Central Plateau. In some of
these areas premature change of
leaf colour and subsequent leaf-
fall were considered to be espe-
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cially serious. Conifers in these
regions also died more frequent-
ly even though they were not in-
fested with bark beetles.

Bark beetles

After “Lothar”, the storm of the
century, inDecember 1999 spruce
bark beetles (Ips typographus)
multiplied tremendously. In
2001 they infested 1.3million cu-
bic metres of living spruce trees
and in the following year almost 
1.2 million cubic metres as well.
So the infestation reached a lev-
el never previously recorded. The
hot, dry summer of 2003 further
aggravated the situation. The first
generation of emerging beetles
found ideal breeding conditions
in the drought-stressed spruce.
They multiplied so rapidly that,
in late summer and in autumn, a
second spruce bark beetle genera-
tion was formed and even a third
generation appeared in some
parts. Altogether in 2003 the bee-
tles infested a record-breaking
2 million cubic metres of stand-
ing spruce wood, amounting to
about 650 000 trees.

The number of trees infest-
ed with beetles (beetle trees) still
standing has markedly increased
in recent years. The reasons for
this are, firstly, that parts of the
forests are no longer managed,
and the federal government and
the cantons have developed new
forest protection strategies. Sec-
ondly, so many trees are infest-
ed that in some regions forest 
workers cannot clear them away
quickly enough. So, since “Loth-
ar”, about 700 000 cubicmetres of
spruce killed by spruce bark bee-
tles have remained in the forest.

This has had a negative effect 
on the present situation, because
the beetles proliferate especially
at sites where many beetle-infest-
ed trees from the previous year
have not been immediately re-
moved. So spruce bark beetles
are still hard at work in those ar-
eas where “Lothar” did the most 
damage, and, as already seen in
2002, are increasingly infesting
various pine species in alpine ar-
eas. The dwarf mountain pine

The effect of the heat and lack of rain varied in the different regions

according to a survey. Hardest hit were the forest along the Jura and in

the western and central areas of the Swiss Central Plateau.

2.4.1 Leaf discolouration in broadleaf trees
Premature leaf colour change based on data from the forestry 
districts. Districts where discolouration occurred only locally 
are not marked.

Change in leaf colour
•• high – very hight
•• weak – moderate

2.4.2 Beetle traps
Checking a beetle trap.



54 FOREST REPORT  2005

(Pinus mugo), for example, is be-
ing severely decimated.

In addition to the eight-
spined spruce bark beetle (Pit-
yogenes chalcographus) and
six-spined spruce bark beetle
(Pityokteines curvidens), which
often infest the same spruce trees
together in lower regions, in 2003
other bark beetles species bene-
fited from the warm climate. The
population of the silver fir bark
beetle (Pityokteines curvidens)
exploded with numbers sud-
denly increasing greatly in quite
large areas for the first time since
the end of the 1940s. In mild lo-
cations even a third generation of
beetles was produced. This bark
beetle species infestedmainly sil-
ver firs, which grow on bottom-
land soil, killing a large number
of trees amounting to more than
100 000 cubic metres. The silver
fir bark beetles seem to prefer
trees that have been weakened
by drought to storm-damaged
wood because, although a great 
deal of pine timber was cleared
away late or left lying after the
storms “Vivian” and “Lothar”,
there were then no widespread
beetle outbreaks.

Non-indigenous
organisms
As a result of global commerce
and increasing mobility, non-in-
digenous organisms are being
brought into local natural habi-
tats. Among the more harmless
immigrants is the horse chestnut 
leaf miner (Cameraria ohridel-
la), found in Switzerland for the
first in 1988. Since then it has
spread rapidly and today caus-
es noticeable leaf discoloration
on horse chestnut trees in every
larger Swiss town. In the Chiasso
area egg masses of the oak lace
bug (Corythucha arcuata), an in-
sect that originated in America,
were found on the leaves of ses-
sile oaks (Quercus petraea) in
2003. Also in 2003 another non-
indigenous insect found its way
into the forest. Hydrangea scale
(Pulvinaria hydrangeae) was first 
found in canton Zurich on the
sycamore, Norwegian maple,
and small-leaved linden. Black
rot (Ceratocystis fimbriata f.sp.

platani), which was discovered
in Ticino in 1983 and in 2001 for
the first time north of the Alps,
namely, in Geneva, is extremely
dangerous. Black rot is a regular
tree killer and trees attacked by it
die off. The pathogen involved is
a fungus considered in Europe to
be a quarantine organism. Like-
wise in this category is the fungus
Phytophthora ramorum, which
infected a decorative shrub of
the genus Viburnum in a nurs-
ery. This organism is currently re-
sponsible for the mass mortality
of oaks and other trees in Califor-
nia. It is not clear how dangerous
this organism could be for trees
in Europe as well. According to
recent studies the beech could
become infected too.

2.4.3 Beetle-infested timber and beetle infestation spots
Development of beetle-infested timber in millions of cubic metres and number
of beetle infestation spots.

Beetle–infested timber [Million m3] No. of beetle infestation spots 

■ Beetle-infested timber left standing: data first collected in 1999, estimated for 2003
■ Forced use: in winter (October - March) beetle-infested timber felled: no data for 1984,
estimated for 2003
■ Forced use: in summer (April - September) beetle-infested timber felled
■ Beetle infestation spots: number of infestation spots with more than 10 spruce trees
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The average number of forest fires is usually about 100 fires per year.

Fire fighters normally contain most of the fires to an area of less than a

hectare. Such fires seldom spread out of control.

Forest fires

The extreme heat and drought in
spring and summer 2003 meant 
that the danger of forest fires
rose. The danger was acute from
March to August, apart from a
few single short intervals. The
cantons reported 189 forest fires
in this period. In the last quarter
of last century there were more
fires, namely 216, only in 1990.
The average for many years has
been about 100 fires per year.
The flames destroyed a total of
564 hectares, 40% more than the
long-term average of 405 hec-
tares. This large area is almost en-
tirely due to the large fire in Leuk
(see below). The rest of the fires
in 2003 were 3 hectares on av-
erage, i.e. relatively small, affect-
ing a total of 214 hectares, which
is way below the long-term aver-
age. Fire fighters could contain
88% of the fires to an area of less
than a hectare.

Sometimes, however, the
fires spread out of control. On
13 August, for example, 350 hec-
tares of forest went up in flames
near Leuk in Canton Valais.
Larger fires also raged in south-
ern Switzerland. In two com-
munities in Ticino, Lodrino and
Someo, 55 and 58 hectares, re-
spectively, were destroyed by
fire. In Piz di Renten near San-

ta Maria in the Calanca Valley of
the Grisons a fire smouldered for
more than two months. 39 hec-
tares of charred forest were the
aftermath.

There were various caus-
es for the fires. In 51 cases fires
were ignited through careless-
ness. Another 50 times fire broke
out after lightning had struck.
Arsonists struck 15 times. Other
known causes were sparks from
chimneys and the brake shoes
of trains, contact with overhead
electrical wires, and forest and
farm work. In 36 cases it was not 
possible to establish the cause of
the fire.

2.4.4 Forest fires
Number and areas of forest fires, as well as the average area per fire.

Forest fires [No.] and area [in ha] Average area [in ha] per fire

■ Forest fire areas
in hectares

■ Number of forest fires –– Average area per fire
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FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Forest and

environmental protection

Phytosanitärer Beobachtungs- und

Meldedienst PBMD

(0) 44 / 739 23 88

Forest fires:

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Section Forest conservation

and biodiversity

3003 Bern

(0) 31/ 324 77 78
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ood is a valuable renewable resource
that can be put to good use as a con-
struction and production material
as well as a climate-friendly energy

source. The forest also provides non-timber prod-
ucts and a location for numerous other services.
In order to make best use of forest resources and
to maintain the forest’s ecological, economic and
social functions, Swiss forest management has pur-
sued the principle of sustainability for over a hun-
dred years. The recent introduction of forest and

timber certificates is another element in this strat-
egy. Primarily, however, sustainability is ensured
by having a forest policy where forest development
is steered at two levels: some cantons require for-
est owners to formulate forest management plans 
for their forest enterprises and they also safeguard
public interests by implementing Regional Forest

Plans. These must comply with the Swiss Law on
Forests, which prohibits clearcutting and stipulates 
that the total forested surface and the spatial distri-
bution of forests must remain stable.

Five million cubic metres of roundwood are
harvested and marketed in Switzerland each year.
However, owing to low timber prices on the inter-
national market and fragmented management
structures, costs often exceed revenue. Current
problems are therefore due to underuse rather than
overuse, with only 70% of the annual timber incre-
ments being exploited. Consequently growing stock
is increasing and forests are growing older, denser
and darker. This can have various negative effects,
for example, impairing natural regeneration and
thus decreasing biodiversity and reducing resist-
ance to storm damage.

The timber that grows in
Switzerland each year

would allow us to build
130 000 family homes.

Timber increment
and timber use > 58

The sale of timber is
the forest owners’

main source of income.
Roundwood > 60

Apart from timber, forests
provide a large number of

other products, such as
game or mushrooms.

Non-timber products > 62

Forest rope parks are
a new form of entertainment 
service provided in forests.

Services marketed
in forests > 66

Forest management 
plans guarantee the

sustainable use of forests.
Forests under forest

management > 68

30% of the Swiss
forests are certified.

Forest certification > 70

W
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3.1 Timber increment
and timber use

In Switzerland the mean annual increment
(i.e. new growth) is 9.2 m3 per hectare of forest.

The increment provides enough timber to build
130000 family homes.

Trees are growing faster today because more
nitrogen is taken up by forest soils where it acts 
as a fertiliser, and because the climate has become
warmer in recent decades.

For decades timber increments in Swiss forests 
have exceeded harvesting by some 30%.

More growth and
underuse
Trees grow, add year rings, and
get taller and thicker. Between
1985 and 1995 Swiss forests pro-
duced nearly 10 million cu-
bic metres of timber annually, a
quantity large enough to build
130 000 family homes. Moreover,
according to surveys carried out 
in Canton Bern and in several
central European countries, trees
have been growing faster. Possi-
ble causes under discussion are
global warming, higher carbon
dioxide concentrations in the at-
mosphere and nitrogen deposi-
tion from the air. The nitrogen,
which mostly comes from agri-
culture and traffic, acts as a ferti-
liser and accelerates tree growth.

Trees grow faster in soils
with higher nutrients levels and
in warmer and more humid cli-
mates. This explains regional dif-
ferences in timber increments.
Annual gross increments be-
tween 1985 and 1995 averaged
9.2 m3/ha for Switzerland as a
whole, but were 13.9 m3/ha in
the Swiss Central Plateau, 6.4 m3

in the northern Alps, and a mere
5 m3 in the southern Alps. Swit-
zerland ranks first among all Eu-
ropean countries with respect 
not only to annual increments
but also to growing stock.

Conifers account for two
thirds of the timber increments in
Switzerland and broadleaf trees
one third. Norway spruce (Picea
abies) alone is responsible for
44% of the total increment, Eu-
ropean silver fir (Abies alba) for
16% and beech (Fagus sylvatica)
for 20%. These three tree species
make up 80% of both the grow-
ing stock and the increment.

For structural reasons Swiss
forestry can only use 70% of the
annual increment (> 6 Social
Economy), which is why there
has been a steady increase in
growing stock (> Indicator 1.2).
While a respectable 81% of the
increment is used in the Central
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Forests in the Central Plateau and in the Pre-Alps are used most inten-

sively because they are generally more easily accessible than those in

the Alps and in the Jura, where timber harvesting is more labour-inten-

sive and expensive.

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies 

(0) 44/ 739 24 86

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43

[million m3]

3.1.1 Timber use
Annual timber use in millions of cubic metres.
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3.1.2 Underuse
Differences between the timber increment and timber use in
the different forestry regions and in the whole of Switzerland.
Data in cubic metres per hectare.
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Plateau, only 40% is used south
of the Alps.

Four to five million cu-
bic metres of timber are used in
Switzerland each year. This fig-
ure has remained the same since
1984, with temporary increases
following storms such as Vivian
(1990) and Lothar (1999). Coni-
fers make up 73% of this timber.
Forests in theCentral Plateau and
in the Pre-Alps are used most in-
tensively (41% and 27% of total
use, respectively) because they
are generally more easily accessi-
ble than those in the Alps and in
the Jura, where timber harvest-
ing is more labour-intensive and
expensive. Moreover, increment
rates in the Central Plateau are
above average.
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3.2 Roundwood

The sale of timber is the main source of income
for forest enterprises.

Swiss forest enterprises sell approx. four to five
million cubic metres of roundwood each year.

70% of roundwood is sold as stemwood to saw-
mills. 20% is used as fuel, and a further 10% is sold
as raw material to paper mills as well as to the cel-
lulose and plywood industries.

Source of income

The sale of timber is the main
source of income for forest en-
terprises. Timber is usually pro-
cessed and marketed as round-
wood, i.e. as trimmed stems of
harvested trees. Forest owners
sell this raw product to buyers for
further processing. However, not 
all harvested roundwood is sold;
private forest owners often use
it themselves, e.g. as fuel wood.
Statistics only partially take into
account this private use of tim-
ber.

We do, however, have the
figures for the roundwood that
reaches the market: Swiss forest 
enterprises sell 4 to 5 million cu-
bicmetres each year.This is an av-
erage of 3.5 to 4.5 m3/ha, which
temporarily increased following
storms like Vivian and Lothar.
Roughly 70% of the roundwood
sold is so-called stemwood pro-
cessed mainly by sawmills. 20%
is used as fuel, and a further 10%
is so-called industrial wood, sold
as raw material to papermills, as
well as to the cellulose and ply-
wood industries. Of these, stem-
wood sells for the highest prices,
making up almost 80% of the
revenue. In contrast fuel wood
makes up just 13% and industrial
wood 8%. In 2002 total revenues
from sales of roundwood were
just under CHF 200 million.

3.2.1 Use of roundwood
Proportion of volume of roundwood according
to type of use.

■ Stemwood 70%
■ Fuel wood 20%
■ Industrial wood 10%
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3.2.2 Timber use according to type of use
Number of cubic metres of timber used in public forests and distribution
according to type of use.

Coniferous 
wood m3

Broadleaf
wood m3

% Coniferous 
wood

% Broadleaf
wood

Stemwood 1857 117 238898 80% 30%

Fuel wood 210 507 384144 9% 49%

Industrial wood 267 396 162 626 11% 21%

As conifers produce more
than twice as much stemwood
(80%) as broadleaf trees, they are
of greater commercial interest 
in forestry. Almost half the tim-
ber from broadleaf trees is used
as fuel, and only 30% as higher-
grade stemwood. This is another
reason why, until the 1970s, con-
ifers were the preferred trees in
the Central Plateau.

FURTHER INFORMATIONEN
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies

(0) 44/ 739 24 86

Research Dept. LANDSCAPE

Section Landscape inventories 

(0) 44/ 739 23 43

3.2.3 Roundwood sales values
Percentage of roundwood sales values according to type of
use. Average values for the years 1997-2002.

■ Stemwood 79%
■ Fuel wood 13%
■ Industrial wood 8%

As conifers produce more than twice as much stemwood as broadleaf

trees, they are of greater commercial interest in forestry. Almost half

the timber from broadleaf trees is used as fuel, and only 30% as higher-

grade stemwood.
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3.3 Non-wood products

In Swiss forests hunters harvest game worth
CHF 18 million each year.

Swiss bees produce 550 tons of forest honey
annually, worth more than CHF 10 million.

For centuries sweet chestnuts were a staple food
for regions south of the Alps but are now no longer
so important.

Game

Swiss forests not only supply 
timber but also a number of so-
called non-timber animal and
vegetable products, such as
game, honey, fruit, berries, seeds
and some Christmas trees. While
non-timber products represent 
a significant value, their rele-
vance as income-generators for
forest owners is negligible. This
is among other things because
Swiss civil law permits public ac-
cess to forests and their use ac-
cording to local custom. Anoth-
er reason is that jurisdiction over
hunting lies with the cantons,
who take the best pickings each
year. The production and sales
of non-timber products do not
seem to have increased since the
last survey in 1996, but records
are incomplete.

Economically speaking game
is the most significant non-tim-
ber forest product in Switzerland.
More than 30 000 hunters take
an average of 130 000 animals
per year, mostly ground game,
i.e. red deer, deer, chamois, ibex,
wild boar, foxes and hares. Swiss
hunters therefore take game pro-
ducing some 1 800 tons of meat 
worth approx. CHF 18million, or
approx. 30% of the game meat
consumed in Switzerland.

However, while Swiss for-
est owners derive no direct ben-
efit from hunting – in contrast to
their colleagues abroad – there
are some indirect benefits: hunt-
ing stabilizes ground game num-
bers, thereby helping to limit
browsing damage and fraying.
Browsing impedes the growth of
saplings while fraying can be det-
rimental to the quality of the usu-
ally valuable butt log.
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Honey

Honey is another important non-
timber product. More than 9000 
tons are consumed in Switzerland
each year, of which 3250 tons are
produced by over 200 000 Swiss
bee colonies tended by approx.
18 000 beekeepers. According to
figures from agriculture, 17% of
Swiss honey, i.e. an annual aver-
age of 550 tons worth over CHF
10 million, is forest honey. The
flying range of bees is up to twelve
kilometres, which means that
bees collect nectar from forests
even if their hives are not located
immediately adjacent to a forest.
While only those forest owners
who are beekeepers themselves
derive direct benefits from hon-
ey production, bees are beneficial
in forests as they distribute the
pollen of forest vegetation, there-
by ensuring the propagation of,
for example, valuable hardwood
trees, which are of great signifi-
cance for biodiversity.

Hunting stabilizes ground game numbers, thereby helping to limit brows-

ing damage and fraying. Browsing impedes the growth of saplings while

fraying can be detrimental to the quality of the usually valuable butt log.

3.3.1 Game harvested
Number of game (red deer, roe deer, chamois, ibex,
boars, foxes and hares) harvested in the years 1993-2002
and on average.
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3.3.2 Swiss honey
Development of retail and wholesale prices for Swiss honey
per kilogram.
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Mushrooms

Each year mushroom pickers har-
vest an estimated 450 tons of ed-
ible forest mushrooms worth ap-
prox. CHF 9 million, from which
forest owners derive no benefit
whatsoever. This popular leisure
activity also has its drawbacks:
in view of the large quantities
picked in some areas, several
cantons have had to impose re-
strictions.

Sweet chestnuts

Sweet chestnuts used to be a tra-
ditional staple food for the popu-
lation south of theAlps, in partic-
ular inTicino, and in theMisocco,
Bergell and Poschiavo valleys.
However, in past decades people
have stopped tending their chest-
nut groves and owners mostly
harvest the nuts merely for their
own consumption. Since the ear-
ly 1990s the «Gruppo del Castag-
no», an interest group promoting
the sweet chestnut, as well as lo-
cal forestry services and the Swiss
Landscape Fund have active-
ly encouraged the recultivation
of existing chestnut groves. The
average annual harvest of sweet 
chestnuts currently amounts to
12.5 tons, with considerable fluc-

tuations from year to year. The
market value of sweet chestnuts
also varies considerably accord-
ing to quality and size, but av-
erages approx. CHF 2/kg, creat-
ing annual revenues of around
CHF 25 000. Sales have increased
since the introduction of central-
ized marketing.

Christmas trees

Approximately one million
Christmas trees worth CHF 45
million adorn Swiss homes each
year. Roughly two thirds are im-
ported, mainly from Denmark,
the European Christmas tree
market leader. Of the remaining
third produced in Switzerland,
only about 100 000 Christmas
trees worth CHF 4.5million grow 
in forests; the remaining trees are
grown in special nurseries. Cur-
rently, the most popular tree is
a non-native conifer species, the
Caucasian fir (Abies nordman-
niana). However, since 2002 fire
safety regulations have stipulat-
ed that these trees may no longer
be decorated with wax candles,
so that the locally grown silver fir
may recover market shares. This
tree species has other advantages
as well, such as not requiring pes-
ticides and fertiliser to grow well.
It can be harvested shortly pri-
or to the Christmas season and
need be transported only over
short distances.

These days tree nurseries need less seed because the emphasis has

shifted to natural forest regeneration.

3.3.3 Morel mushrooms
Gathering mushrooms is very popular.
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Seed

In 2000 the Swiss Federal Re-
search Institute WSL, supplied
private and public tree nurser-
ies with seed worth approx. CHF
42 000. Some 600 kg of seed were
of Swiss origin and approx. 900 
kg of foreign seed were imported
under permit. There are no offi-
cial figures on the total quantity 
of seed harvested in Switzerland.
Prices and quantities of forestry 
seed vary considerably and are
dependent on supply and de-
mand.

These days tree nurseries
need less seed because the em-
phasis has shifted to natural for-
est regeneration. While approx.
15 million saplings were planted
in 1975, by 2000 this number had
dropped to approx. two million.
After the ravages of the storm
Lothar, this number increased to
some 3.3 million in 2001.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78

3.3.5 Number of newly planted saplings
Number of broadleaf and coniferous trees planted each year in millions.
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3.3.4 Young trees
The number of saplings planted in Swiss forests increased
after the storm “Lothar” by 3.3 million.
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3.4 Services 
marketed in forests 

Many people – children, adolescents and adults 
– enjoy going out to the forest to learn about
the environment.

New forest rope parks are a commercially inter-
esting niche for forest use.

To date there are two enterprises in Switzerland
providing forest burials. Together they manage
over 60 so-called burial forests.

Fun and education

Many people – children, adoles-
cents and adults – enjoy going
out to the forest to learn about 
the environment. Environmen-
tal education is also close to the
heart of teachers and employ-
ers. There are several organisa-
tions that provide courses in and
about the forest, one of which
is SILVIVA. This organisation is
active across Switzerland, pro-
moting environmental educa-
tion among students and teach-
ers as well as forest owners and
foresters, with educational pro-
grammes providing information
and raising awareness about the
forest as an ecosystem. SILVIVA
specialists also draw attention
to the significance of the forest 
and its usefulness for our society.
(> 6.13 Forest education).

Forest owners do not usual-
ly derive any direct benefit from
courses and events held in for-
ests. Our forests, however, do
benefit from people being edu-
cated about the environment as
those with more awareness use
forests with greater care and re-
sponsibility.

Responsibility is also re-
quired when it comes to forest 
rope parks, i.e. installations of
ropes, bridges and platforms in

3.4.1 Adventure park
Swift journey through the air high above the ground in the
Adventure Park “Thunplatz” in Berne.
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FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78

Final resting places 

In contrast to traditional ceme-
teries, graves in forest cemeteries
cannot be identified because the
deceased person’s ashes are bur-
ied at the foot of a tree. People
choosing a tree burial acquire
a certificate guaranteeing that
“their” tree will be protected for
30 to 100 years, depending on the
fee paid.

The average cost of a forest 
burial is approx. CHF 5000, of
which forest owners receive be-
tween CHF 750 and 1500. The
price depends on the properties
of the tree and the location of the
forest.

To date there are two enter-
prises in Switzerland offering for-
est burials. Together they manage
over 60 burial forests. Burying
human ashes among tree roots
presents no ecological risks and
is therefore officially permitted.

3.4.2 Adventure forest parks
Locations of planned and established adventure parks.

•• established
•• planned

Rebeuvelier

Les Prés d‘OrvinLa Chaux-
de-Fonds

Bern

Rüschegg-GantrischCournillens

Charmey

Aigle
Vercorin

Verbier

Champoussin

3.4.3 Forest cemeteries
Locations of the forest cemetries operated by the «Friedwald»
and «Waldesruh» funeral service companies.

•• «Friedwald» (Forest of Peace)
•• «Waldesruh» (Peace
in the Woods)

Forest owners do not usually derive any 

direct benefit from courses and events

held in forests. Our forests, however, do

benefit from people being educated about 

the environment as those with more

awareness use forests with greater care

and responsibility.

the tree canopy high above the
ground. For a modest fee of CHF
20 to CHF 40, participants can
experience the forest from a dif-
ferent perspective. Forest rope
parks have become particularly
popular in western Switzerland,
where nine have been created
since June 2001 between Valais
and the Jura, with at least two
more planned. The new forest 
rope parks provide new jobs in
rural areas and are a commercial-
ly interesting niche for forest use.
Installations usually extend only 
across a few hectares and do not 
endanger the forests. Their im-
pact on local flora and fauna is
negligible.
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3.5 Forests under
management plans

Thorough forest management planning helps 
safeguard the forest’s ecological, economic
and social functions.

The most important principle of Swiss forest
management planning is to maintain the extension
and geographical distribution of the forested
surface area.

Most Swiss cantons apply Regional Management

Plans as instruments in forest management plan-
ning.

Most Swiss forests border on inhabited areas 
and other areas of agricultural and ecological sig-
nificance. Forest management planning therefore
needs to be coordinated with land-use planning.

Paramount
strategic planning
To safeguard and promote the
ecological, economic and social
functions of forests, their de-
velopment needs to be careful-
ly planned. This requires forest
management planning, which
takes into consideration both
public and private interests and
capabilities, including those of
forest owners.

Planning therefore occurs at 
two levels: forest owners can be
required to draw up forest man-
agement plans describing busi-
ness objectives and strategies,
infrastructure, staff, finances,
production principles and silvi-
cultural measures. Such forest 
management plans need, beside
economic considerations, also to
take into account cantonal Re-
gional Forest Plans, which reflect 
public interests at a higher level
than that of the individual forest 
enterprise.

The most important princi-
ple stipulated by the Swiss Law
on Forests is that the area cov-
ered by forest should not de-
crease and the geographical dis-
tribution of forested areas must 
remain the same. Where there is
forest today, there must be for-
est in future. This principle pro-
tects forests, making them stable
backbones in landscapes that are
increasingly undergoing change.
Moreover, the Swiss Law on For-
ests requires the preservation of
forests as providers of products,
welfare and protection against
natural hazards. The cantons are
therefore legally bound to draw 
up planning and management 
regulations that take into account 
“the requirements of supplying
wood and timber, of close-to-na-
ture silviculture as well as nature
and national heritage conserva-
tion”.

Since forests border on cul-
tivated land practically every-
where, forest management plan-
ning should not end at the forest 
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edge. Forest and regional devel-
opment are mutually dependent 
and influence each other. The au-
thorities involved are therefore
coordinating regional and for-
est management planning in in-
creasingly closer cooperation.

Cantonal
Forest Plans
Most cantons draw up Regional
Forest Plans, their most impor-
tant strategic and binding for-
est management instrument. In
smaller cantons these plans refer
to the whole forested area of the
canton, while in larger cantons a
plan is drawn up for each specif-
ic region. These plans define and
coordinate public demands on
forests, weighting the numerous
forest functions. They also con-
tain basic data on forest develop-
ment, such as regional inventor-
ies. They are legally binding on
cantonal authorities, comparable
with the guiding plans derived
from the Law on Urban and Re-
gional Planning. Regional Forest 
Plans are becoming increasing-
ly important to the cantonal for-
estry services as instruments of
coordination and management.
They also serve to coordinate the
involvement of the cantons and
the Swiss government and pro-
vide a useful basis for the for-
mulation of common objectives,
mutual cost estimates and con-
trolling.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Bases and forestry professions

(0) 31/ 324 77 78

3.5.1 Near-natural forest
A near-natural forest does not occur by chance but is the
result of long-term planning on various levels.

The cantons are legally bound to draw up planning and management 

regulations that take into account “the requirements of supplying wood

and timber, of close-to nature silviculture as well as nature and national

heritage conservation”.
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3.6 Forest certification

The number of certified forest enterprises 
and sawmills is steadily increasing.

SAEFL supports double certification with both
the FSC and the Q labels.

Producers meeting the Swiss legal specifications 
already fulfill many of the requirements for FSC and
Q label certification.

Certification

Customers buying certified wood
products can be certain that the
timber production was ecologic-
ally and socially compatible. The
guarantee covers not only silvi-
culture and forest management
but also the entire production
chain – from forest owners and
forest enterprises to sawmills,
carpenters and cabinet makers.
The forestry profession and tim-
ber industries voluntarily com-
ply with label standards – there
is no legal obligation for them to
do so. The incentive is of an eco-
nomic nature: many suppliers of
finished timber products wish to
attract an ecologically aware cli-
entele and therefore prefer cer-
tified timber. To improve their
market opportunities, the for-
estry and timber industries are
following suit. The number of
certified forest owners, forest en-
terprises and sawmills has been
increasing steadily. By mid 2004,
39 of the approx. 200 member
enterprises of the Swiss Associa-
tion of Forest Enterprises and 101
of the approx. 600 enterprises of
the Swiss Timber Industry were
certified. Producers and enter-
prises fulfilling Swiss legal spec-
ifications already meet many of
the requirements for quality la-
bel certification.

There are two quality labels
for Swiss timber, namely the na-
tional Q label and the interna-
tional FSC standard.

In 1993 representatives from
the forestry profession, the tim-
ber industry, environmental
groups and indigenous peoples’
organisations) created the Forest 
Stewardship Council (FSC). The
FSC label guarantees the ecolog-
ical and socially compat ible use
of the forest. The Forest Steward-
ship Council has authorised na-
tional certification offices to cer-
tify Swiss timber with the FSC
label. National FSC labels are
bound to the principles and cri-
teria of their respective countries.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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In Switzerland FSC certification
is based on the “National Stand-
ards for Forest Certification” in-
troduced in 1999 by SAEFL in
cooperation with concerned in-
terest groups and associations.

TheQ label is likewise bound
to “national standards”.The Swiss
forest and timber industry devel-
oped the Q label (Swiss Quality)
as an alternative to the FSC la-
bel. The Q label not only guar-
antees sustainable forest man-
agement and environmentally
friendly timber processing, but
also the Swiss origin of the cer-
tified timber. The Q label is reco-
gnized by the “Programme for
the Endorsement of Forest Certi-
fication Schemes” (PEFC). SAEFL
considers the FSC and theQ label
to be approximately equivalent.
This is why in 2000 the Swiss en-
vironmental authorities decided
to support double certification.
This has had positive outcomes
so far.

Meanwhile, almost three
quarters of all certified Swiss for-
ests carry both labels. By summer
2004 approx. 370 000 hectares

Regional
differences 
There are considerable regional
differences in Swiss forest certifi-
cation, ranging from the two Ap-
penzells, where 100% of the for-
ested area is FSC certified, to the
Grisons, where only 6% of the
forests are certified. In absolute
figures, the Canton of Bern is in
the lead, with over 70 000 hec-
tares of forest carrying the FSC
or Q labels, or both.

3.6.1 Certified forest areas
Proportion of certified forest areas in Switzerland.

of Swiss forests were certified,
which is 30% of the total forested
area of Switzerland. 7% of Swiss
forests are FSC-certified, 2% are
Q-certified, and 21% carry both
labels.

■ FSC certified 7%
■ Q certification 2%
■ Double certification
(FSC and Q) 21%
■ No certification 70%

3.6.2 Forest certification in the different cantons
Certified and uncertified forest areas per canton in hectares.

■ certified ■ no certification[ha]
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Many suppliers of finished timber products wish to attract an ecologi-

cally aware clientele and therefore prefer certified timber. To improve

their market opportunities, the forestry and timber industries are

following suit.
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4 Biological Diversity
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orests are essential for biodiversity in
Switzerland. Almost half of the animals 
and plants indigenous to Switzerland
are dependent on them in some way.

Moreover they provide one of the most secure
habitats, containing proportionally fewer threatened
species than other ecosystems. The reason for this 
overall positive situation is that forests are among
the most natural ecosystems in Switzerland, pro-
viding relatively balanced and stable habitat condi-
tions and mostly regenerating naturally. Systemati-

cally promoting native and rare tree species helps 
to enhance naturalness and maintain ecological
diversity. Tree species diversity has even increased
slightly in recent years.

Even though the general picture may seem
good, Swiss forests still have ecological defi-
cits. For instance, in many Swiss forests there is 

not enough dead wood, which is detrimental for 
thousands of species, especially fungi, beetles 
and birds, which depend on dead wood for their 
existence. In many places conditions for spe-
cies that need light and warmth are by no means 
ideal because many forests are no longer actively 
managed and are, as a result, becoming increas-
ingly dark. Such species should, in principle, thrive
along forest edges, but these are often too uni-
form. Moreover, the total length of these edges is 
decreasing as more and more forest plots amal-
gamate. The expansion of the forest is also threat-
ening much cultivated land of ecological value, in
particular the wooded pastures in the Jura and in
the Alps.

The diversity of tree species
has increased by 4% in

the past ten years.
Tree species diversity > 74

Many animals and plants
depend on the forest.
Species diversity > 76

Swiss forests mostly 
regenerate naturally.

Regeneration > 78

In 13% of the Swiss forest 
area there have been no forest 
management interventions in

the last fifty years.
Close to nature > 80

Very few non-indigenous
species have been introduced

into Swiss forests so far.
Naturalised tree species > 82

Dead wood is the basis for life
for many plants and animals.

Dead wood > 84

The life insurance of forests
is their genetic diversity.

Genetic resources > 86

The pattern of forests shows
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4.1a Tree species 
diversity

Switzerland’s surface would naturally be
covered mostly by beech and spruce forests,
which contain relatively few species.

Most Swiss forests today contain mainly 
commercially interesting species, such as
spruce, fir, beech and ash.

The species diversity of trees in Swiss forests has 
increased during the past ten years by 4%.

This also promotes the diversity of other plants 
and animals.

Promoting competitively weaker, but ecologically 
more valuable tree species increases biodiversity.

Number of species

The two SwissNational Forest In-
ventories to date have revealed
a pleasing trend: between 1985
and 1995 the species diversity
of trees increased by 4%. The in-
crease was largest south of the
Alps (10%) and smallest in the
Central Plateau (1%). The total
area of monotonous forest also
decreased slightly during the
same period. This is another pos-
itive development because mon-
otonous forests contain far few-
er animal and plant species than
mixed stands. Programmes pro-
moting tree diversity therefore
make ecological sense. The beech
and subalpine spruce forests that 
today dominate the Swiss land-
scape naturally contain rather
few species. Forests rich in dif-
ferent tree species, on the oth-
er hand, which are often creat-
ed through human intervention,
provide a multifaceted mosaic of
habitats. Silvicultural treatments
can today promote competitive-
ly weak tree species that require
light in the same way as the tra-
ditional forest management prac-
tices, coppice forest and coppice
with standards, used to do. Thus
Zurich’s Sihl Forest, for exam-
ple, which was once intensively 
used, is today richer in tree spe-
cies than a beech virgin forest in
the Carpathians. The situation is,
however, different for those in-
sects and fungi that depend on
dead wood: they find better liv-
ing conditions in virgin and nat-
ural forests (> 4.5 Dead wood).
Nevertheless, around 1300 spe-
cies of plants, including 12 in-
digenous conifers and 43 indig-
enous broadleaf trees, still grow
in Swiss forests. However, 70%
of Swiss forest is made up of just 
three species of tree: spruce (40%
of the trees counted in 1995),
beech (18%) and fir (11%).

The individual tree spe-
cies have developed different-
ly. The number of spruce, beech,
fir, Scotch pine (Pinus sylves-

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

National Forest Inventory

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43 

Swiss Agency for the Environment,
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3003 Bern
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Section Forest utilization and timber 

industry 

Section Forest conservation and

biodiversity 

(0) 31/ 324 77 78
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tris), common oak and sessile
oak went down considerably be-
tween 1985 and 1995,while those
of sycamore, linden, rowan and
whitebeam went up. The abun-
dance of wych elm fell by 30%
when an introduced fungal dis-
ease spread. In contrast, the oc-
currence of English yew, a rare
species, has increased slightly.

SAEFL started a project in
1997 together with the ETH Zu-
rich to promote relatively rare
tree species (SEBA), such as yew,
wild service tree (Sorbus tormina-
lis) or small-leaved linden (Tilia
cordata). The aim of the project 
is to increase the populations of
these species and to raise forest 
owners’ and managers’ aware-

Forest management

A forest rich in tree species is of-
ten the result of careful manage-
ment. If no trees are felled, the
forest will become increasingly 
older, and shade-tolerant species
such as beech, fir and spruce will
eventually dominate at the ex-
pense of species that need light.
Left to its own devices, a forest 
will grow denser over a long peri-
od and the tree layer will become
more uniform. Felling trees, on
the other hand, brings light into
the forest and thus promotes di-
versity. Although at most sites
natural regeneration is prefera-
ble, planting young trees can en-
hance biodiversity so long as the
trees are local species.Nowadays,
many forests are less intensively 
managed, so that fewer regener-
ation areas are being established
and fewer stands thinned. This
has, in the short and medium
term, a negative effect on biodi-
versity.

4.1a.1 Mean number of tree species 
Trees 12 cm in diameter and larger on the 500 m2 sample sites 
of the National Forest Inventory NFI2.
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4.1a.2 Distribution of tree species
Trees 12 cm in diameter and larger on the 500 m2 sample sites 
of the National Forest Inventory NFI2.
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ness. In addition to the SEBA
species, the government is pro-
moting the cultivation of oaks,
especially on areas affected by
the storm Lothar.

The diversity of tree species
in the Central Plateau is, with-
out human intervention, great-
er than it is in the mountains, as
biodiversity decreases with alti-
tude. Species distributed in areas
with so-called Atlantic and sub-
Mediterranean climates thrive
better at lower altitudes because
of the longer vegetation period
and milder winter. Species be-
longing to this category are oaks,
Norway, Italian and field maples,
elms and wild service trees.

The diversity of tree species in the Central

Plateau is, without human intervention,

greater than it is in the mountains, as bio-

diversity decreases with altitude.
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4.1b Species diversity

Forests are traditional habitats or ecological
retreats for almost half of Switzerland’s plants 
and animals.

Forest landscapes with open canopy often
provide a last refuge for many threatened animals 
and plants living in open habitats.

Forests can apparently mitigate the effects of
climatic extremes like the heatwave in 2003

better than most other ecosystems, to the benefit 
of forest dwellers.

Development of
species diversity
Two Swiss projects are currently 
devoted to developing species di-
versity in different habitats. “Bio-
diversity MonitoringSwitzerland”
(BDM) documents the develop-
ment of selected plant and ani-
mal groups in different habitats
and at different altitudes. The so-
called “Rapid Biodiversity Assess-
ment” records the species diver-
sity of insects and spiders at 20
forest sites.

There are not yet any long-
term observations available from
BDM, but it is already possible
to say something about the dis-
tribution of flowering plants,
ferns, mosses and snails. Vascu-
lar plants, for example, which in-
clude flowering plants and ferns,
aremost species rich in subalpine
regions and are more abundant 
in meadows and pastures at all
altitudes than in forests. The op-
posite, however, applies to snails:
most species live at low altitudes,
preferably in forests.

The number of insect and
spider species at 42 sites in both
forest and open country in Swit-
zerland has been recorded each
year since 2000 as part of the
“Rapid Biodiversity Assessment”
project. These surveys have
shown that more species live on
agricultural land than in forests,
and this tendency is increasing.
This trend is presumably a pos-
itive outcome of compensatory 
payments in agriculture, which,
for instance, support establishing
field edges that are rich in spe-
cies. In contrast, forests can offer
a more stable habitat. Thus, dur-
ing the heatwave in 2003 species
numbers in fields, cropland and
meadows fell, but rose in forests.
This indicates that forestswill be-
come evenmore important as ec-
ological sanctuaries during peri-
ods of climate warming.

Studies of birds breeding in
Switzerland have also shown that 
forests are comparably stable ec-

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. LANDSCAPE

Section Biodiversity

(0) 44/ 739 23 76

Swiss Ornithological Institute

6204 Sempach

(0) 41/ 462 97 00



77

4 BIOLOGICAL DIVERS ITY

osystems.Nearly 40%of the birds
that regularly breed in Switzer-
land are endangered. Of those
that breed in forests, however,
only 12% are threatened. Many 
of the 58 species of bird that live
and breed in Swiss forests have
even managed to spread, e.g. the
bluetit, black woodpecker, marsh
tit and blackcap. Nevertheless,
several species that have spe-
cial environmental requirements
have disappeared in many plac-
es. These include the nightjar,
grey-headed woodpecker, caper-
caillie, nightingale, willow war-
bler, golden oriole, woodcock,
middle-spotted woodpecker and
hazel grouse. The reasons for
this development are primarily 
the decline of previously prac-
tised forms of agriculture, such
as wooded pastures, coppice for-
est, and coppice with standards,
as well as the increasing stand
density and lack of light in many 
forests.

Forest species

Animals and plants are consid-
ered to be forest species if they 
spend all or part of their lives
in forests and could not survive
without forests.Many species live
in the transition zone between
forests and open country: on for-
est edges, in shrub forests and in
wooded pastures.

But how many plants and
animals live in the forest or on
its borders? Currently, some re-
searchers are trying to answer
this question. They have catego-
risednearly 6500 species from ele-
ven important animal and plant 
groups as either “forest” or “non-

forest”. It seems that at least 36%
of the animal species and 38% of
the plants depend on the forest 
as a habitat either wholly or in
part. The differences between the
different groups of organisms are
striking: only 16% of the ground
beetles are forest species, where-
as 89% of the longhorn beetles
are. The species studied make
up only 13% of the over 50000
plants, animals and fungi that
have been found to date in Swit-
zerland. Nevertheless, the first
preliminary results of the study 
demonstrate how important for-
ests are for Switzerland’s biodi-
versity.

4.1b.1 Species diversity in Swiss forests
Comparison of the mean species diversity within 10 m2 in the forest with the
diversity in meadows and pastureland. Data at the 95% confidence level from
Biodiversity Monitoring Switzerland (2001-2003).

Vascular plants Mosses Molluscs

Forest Meadow/
pastureland

Forest Meadow/
pastureland

Forest Meadow/
pastureland

Switzer-
land

20 ± 2 37 ± 3 14 ± 1 7 ± 1 8 ± 1 6 ± 1

Low 
altitudes

18 ± 4 29 ± 6 8 ± 2 3 ± 1 10 ± 4 9 ± 3

Montane 18 ± 2 32 ± 3 13 ± 1 5 ± 1 10 ± 2 6 ± 1

Subalpine 23 ± 4 48 ± 5 16 ± 2 11 ± 2 5 ± 1 4 ± 1

4.1b.2 Proportion of forest species in each organism group
Number and proportion of species in Switzerland that live wholly or partially on the forest and depend on it.

100

80

60

40

20

0

[%]
■ Non-forest 
species
■ Forest species

2122 626 165 255 40 137 8 13 22 418 165 182

471 467 621 345 44 58 6 6 182 80 37 95

Forests will become even more important 

as ecological sanctuaries during periods of

climate warming.

Va
sc

ula
r p

lan
ts 

Rep
tile

s

Bree
ding

bird
s 

M
am

mals

La
rg

e fun
gi

Lic
he

ns

M
oss

es

M
ollu

sc
s

But
ter

flie
s

Gro
un

d
bee

tle
s

Lo
ng

ho
rn

bee
tle

s

Amphib
ian

s



78 FOREST REPORT  2005

4.2 Regeneration

Over 80% of Swiss forests today regenerate nat-
urally and natural regeneration is increasing.

Trees that have regenerated naturally 
are optimally adapted to their surroundings.

Today trees are planted to strengthen protection
forests, promote species diversity, or to produce
valuable timber with indigenous tree species.

Swiss forests are becoming older and denser,
and areas with young trees are becoming smaller.
This is particularly unfortunate for species that 
need light and warmth.

Natural
regeneration
For forests to regenerate, the
young trees need enough light 
and space. Such conditions occur
when clearings are ripped open
by storms like Lothar, burnt clean
by forest fires or cleared by tree-
felling. Clearings are not only im-
portant for new tree growth, but 
also for all plants and animals
that need light and warmth. Ac-
cording to theNational Forest In-
ventory (NFI), between 1985 and
1995 Swiss forests became 4%
denser. Areas with new growth
fell from 10 to 8%, since with less
intensive management there is
less regeneration felling.

When a forest develops nat-
urally, shrubs and trees that need
light, likewillow, birch, ash, cher-
ry and aspen are the first to grow.
These plant communities are the
so-called pioneer communities
that provide the conditions for
other animals and plants to es-
tablish. These new species gradu-
ally replace the pioneers and the
forest begins to take on its defi-
nite shape.

Over 80% of Switzerland’s
young forest has developed
through natural seeding, which
is a European record. In moun-
tain forests natural regeneration
is more than 90% since, to avoid
excessive costs, trees are sel-
dom planted. If timber is felled

4.2.1 Undergrowth
In open stands like this the forest can naturally regenerate.
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on larger areas, usually in forests
at lower altitudes, then so-called
young growth and thickets form.
Only 60% of these today consist 
of naturally grown plants, while
the rest are all or mostly planted.
Thanks to increasingly near-nat-
ural forest management, howev-
er, the proportion of natural re-
generation in the young growth
rose by 10% between 1985 and
1995.

People’s requirements of the
forest change with time, as sales
from tree nurseries show. At the
beginning of the 20th centu-
ry spruce seedlings were partic-
ularly in demand to strengthen
protection forests and to restock
former broadleaf forestswith fast-
growing conifers. After the Sec-
ond World War foresters some-
times planted broadleaf trees in
the newly created conifer forests
to improve them ecologically. In
the 1960s and 1970s fast-grow-
ing, undemanding spruce was in
demand again for construction
timber, partly in reaction to the

4.2.3 Area covered by young forest
Young growth/thicket in uniform high forest. Regeneration
according to NFI2.

Natural
regeneration

Mixed regeneration
Artificial
regeneration

1985 50% 26% 24%

1995 60% 26% 14%

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf
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Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43 

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest conservation and bio-
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(0) 31 324 77 78

Over 80% of Switzerland’s young forest 

has developed through natural seeding,

which is a European record. In mountain

forests natural regeneration is more than

90% since, to avoid excessive costs, trees

are seldom planted.
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4.2.2 Seedling use
Turnover of tree nurseries in Switzerland from 1896 to 2002.

fall in prices for fuel-wood. In the
80s and 90s natural regeneration
became widely accepted, main-
ly for ecological reasons. While
in 1970 around 20 million seed-
lings were supplied by tree nurs-
eries, in 2001 only 2millionwere.
Today planting tends only to be
done to strengthen protection
forests, to increase species diver-
sity or to produce valuable tim-
ber from indigenous trees instead
of spruce plantations.
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4.3 Close to nature
Natural forest

Natural forests formwhen forests
with near-natural tree stands are
no longer managed. This applies
to many Swiss forests today. In
13% of the Swiss forest area there
has been no silvicultural inter-
vention for the past 50 or more
years and the number of such
areas is rising. Thus more natu-
ral forests are continually form-
ing. They contain all the phas-
es of natural forest development 
and age naturally. So-called old
growth forest is found almost ex-
clusively in natural forests since
trees in forests used commercial-
ly grow to only about half their
natural age. Around a quarter of
Swiss stands today are over 120
years old, unlike in most other
European countries where the
percentage is often not even 5%
and rarely 10%.

How natural a forest is de-
pends not only on forest manage-
ment but also on how far away it 
is from inhabited areas and how
dense a network of forest paths
and roads it contains. People out 
walking or jogging frighten sen-
sitive animals like the capercail-
lie. Habitats for such animals
have become rare since only 21%
of the forested areas in Switzer-
land are further than 500 metres
from the next road. This is still
1300 km2 of forest,most ofwhich
has not been used for more than
50 years. These forests are con-
sidered undisturbed and “left to
nature”, and can be found in the
Alps, in Ticino mostly at high-
er altitudes and in the National
Park in the Grisons.

The composition of tree spe-
cies in a forest ecosystem is one
indicator, among others, of how
natural it is. According to the
NFI about 58% of the Swiss for-
est has a near-natural tree species
composition. 19% is near-natural
broadleaf forest and 39% near-
natural conifer forest. 41% was,
however, previously broadleaf
forest that today contains an un-

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

National Forest Inventory

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43

Even intensively used forests can be nearly natu-
ral if they consist of native tree species.

In many commercial forests the very young and
old forest development phases, which are especial-
ly important for species diversity, are often under-
represented.

Around 13% less of the Swiss forest is man-
aged today than 50 years ago. Unmanaged forests 

become wild and slowly turn into so-called natural
forests.

The percentage of near-natural broadleaf for-
ests in the Central Plateau has increased from 22 
to 25%. That of pure spruce forests, which are not 
considered natural, is currently 11%.
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naturally high proportion of con-
ifers. Fortunately windthrow and
more close-to-nature silviculture
have helped broadleaf trees to
slowly regain territory. Between
1985 and 1995 the proportion of
near-natural broadleaf forests on
the Central Plateau rose from 22
to 25%. But even there conifers
still dominate in about 60% of
the forest area. Pure spruce for-
ests (forests where more than
90% of the trees are spruce) cov-
er roughly 11% (25000 hectares)
of the previously broadleaf for-
est area on the Central Plateau.
These unnatural forests harbour
ecological and economic risks
as they damage the soil and of-
ten contain just a few species.
Moreover, they are susceptible
to storm damage and bark bee-
tle attack.

Virgin forest

Unlike natural forests that were
once managed in the past, vir-
gin forests have never been in-
terfered with. Such pristine ec-
osystems are today confined to
very small areas in the whole of
Europe. In Switzerland official-
ly recognised virgin forests cover
only a total of roughly 100 hec-
tares, i.e. 0.01% of the forest area,
and are located in Derborence
(VS) and Scatlé (GR).

Contrary to popular opinion,
European virgin forests do not
contain more species than man-
aged forests. In fact the opposite
is true, as human influence on
managed forests often increases a
forest’s structural diversity, form-
ing amosaic of different habitats.
This has a positive effect on the
number of species (> 4.1a Spe-
cies diversity). A natural or close-
to-natural forest ecosystem does
not necessarily mean high biodi-
versity. Nevertheless, the remain-
ing bits of virgin forest are im-
portant as their original structure
and species diversity are valuable
for research and providewonder-
ful opportunities for experienc-
ing the wild.

A natural or close-to-natural forest ecosys-

tem does not necessarily mean high biodi-

versity. Nevertheless, the remaining bits of

virgin forest are important.

4.3.1 Forest areas without interventions
Percentage of forest areas with no management interventions 
in the past 50 years.

Switzerland: 13%
■ up to 1%
■ 2–10%
■ 11–20%
■ 21–30%
■ over  30%
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4.3.2 Natural forest
The Sihl forest in Canton Zurich is developing into a natu-
ral forest again.
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4.4 Naturalised
tree species

Only 0.6% of the trees in the Swiss forest are
naturalised foreign species. These pose no threat 
to the forest.

Planting exotic species plays merely a minor role
in today’s forest economy.

The proportion of exotic species in Swiss tree
stands rose by 0.1% between 1985 and 1995, but 
this increase has not worried the experts.

Distribution

Roughly 12000 plant species
from all over theworld have been
introduced in Europe during the
past 500 years, but until today 
only about 400 species (3%) have
managed to become permanent-
ly established. Such newcomers,
known as exotic plants or xeno-
phytes, are also part of forest flo-
ra. These plants may be useful,
as are, for example, a few foreign
tree species in the wood industry,
but they may also cause damage
if they displace native plants and
eventually the animals that feed
on them.

The threat for Swiss forests
is, however, small as only 0.6%
of the trees are exotic and in just 
0.4% of the Swiss forest area do
they make up more than 50% of
the growing stock. Exotic species
are said to be dominant if they 
form 50% or more of the stock.
In recent years the situation has
remained stable with the frac-
tion of exotic species in Swit-
zerland’s tree stands increasing
by just 0.1% from 1985 to 1995,
which does not worry the ex-
perts. Our native flora is very re-
sistant because migrating people
are thought to have been bring-
ing non-native plants with them
since the Ice Age. This has led to

4.4.1 False acacia
False acacia comes from North America. The tree was 
planted throughout Europe as an ornamental and forest 
tree and has since gone wild.



83

4 BIOLOGICAL DIVERS ITY

the development of a mixed flo-
ra, which can also hold its own
against the new exotic species in-
troduced from overseas since the
discovery of the New World.

Non-native plants still pose
a certain risk. Those species that 
can spread without human as-
sistance and outcompete the
native plants in their habitats
are especially dangerous (inva-
sive species). False acacia (Rob-
inia pseudoacacia), for example,
which originated in North Amer-
ica, prefers poor soil and displac-
es native pioneer plants that also
specialize in nutrient-poor habi-
tats. False acacia is therefore one
of eleven invasive species on a
“black list” of plants that should
be prevented from spreading.

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. LANDSCAPE

Section Landscape inventories

National Forest Inventory

(0) 44/ 739 23 43

Research Dept. Forest

Section Silvicultural strategies

(0) 44/ 739 24 86

Sottostazione Sud delle Alpi

(0) 91/ 821 52 30

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency 

Nature and Landscape Division

(0) 31/ 324 05 37

4.4.3 Number of stems and percentage
of naturalised species
Trees 12 cm in diameter at breast height or larger.

Species Scientific name Number Percent

False acacia Robinia pseudoacacia 1103 000 0.21

Douglas fir Pseudotsuga menziesii 917 000 0.17

European
black pine

Pinus nigra 317 000 0.06

White pine Pinus strobus 186 000 0.03

Cottonwood Populus spec. 157 000 0.03

Northern red Quercus rubra 151 000 0.03

Other natura-
lised species

153 000 0.03

Total no. of
naturalised
species

2 984 000 0.56

Use

Cultivating exotic tree species is
an important source of income
in the forest economies of some
central European countries. This
is not the case in Switzerland,
where the quantity of such tim-
ber produced is so small that 
there is only a niche market for
themost frequent species like the
Douglas fir.

In just 0.4% of the Swiss forest area do exotic tree species make up

more than 50% of the growing stock. This situation has remained

stable in recent years.

4.4.2 Areas dominated by naturalised species
Percentage of forest areas where over 50% of the growing
stock consists of foreign species.

Switzerland: 0.4%
■ up to 0.0%
■ 0.1-0.5%
■ 0.6-1.0%
■ 1.1-1.5%
■ over 1.5%
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4.5 Dead wood

Dead wood is the basis for life of many animals,
higher plants, fungi, lichens and algae.

More standing or lying dead wood can be found
in Swiss forests than elsewhere in Europe, but this 
is still ten times less than in virgin forests.

Although the quantity of dead wood has 
increased in recent years, there are still, from an
ecological point of view, far too few large stems 

of standing dead wood in the Central Plateau
and Jura.

Habitat

Deadwood, according to experts,
consists of trees, branches and
roots that have died. They pro-
vide the basis for life ofmany an-
imals, fungi, higher plants, lichen
and algae. Around 1300 species
of beetle and over 2300 high-
er fungi species cannot survive
without dead wood. In the harsh
climate ofmountain forests, dead
wood moreover forms an impor-
tant seed bed for the next gener-
ation of trees. In total about one
fifth of all living organisms in the
forest depend on dead wood.

An especially large number
of species, including some of
the most endangered in central
Europe, live in decaying stems.
Large insects, like the verdigrised
chafer (Protaetia aeruginosa) or
the hermit beetle (Osmoderma
eremita), reside in rotten stems
and tree cavities. Today more
than half of the beetle species
that live in dead wood are threat-
ened. Among them are well-
known ones like the rosalia long-
icorn (Rosalia alpina)) or the stag
beetle (Lucanus cervus)).

In virgin forests the quan-
tity of dead wood depends on
the site characteristics and how
quickly the tree species decom-
pose. Beech forests, for example,
contain less fallen dead wood
than beech-fir forests. Depend-
ing on the forest community and
the development phase, between
20 and 250 m3 of dead wood per
hectare accumulate in European
virgin forests and up to 400m3 in
the decomposition phase of very 
old stands. In Switzerland the
mean regional value ranges from
4 m3 per hectare in the middle
of the Central Plateau and 34 m3

per hectare in the north-eastern
Alps.

How much dead wood is
needed for endangered species
to survive is currently the subject 
of research. The third Nation-
al Forest Inventory (2004–2007)
will yield valuable data on this as

FURTHER INFORMATION
Swiss Federal Research Institute WSL,

8903 Birmensdorf

National Forest Inventory

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43

Section Silvicultural strategies

(0) 44/ 739 24 86

Ecole Polytechnique Fédérale

de Lausanne EPFL

1015 Lausanne

ENAC Ecosystem

Management 

(0) 21 /693 63 36
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it is recording for the first time
throughout the country the di-
mensions and level of decay of
dead and decaying wood.

Studies have already shown,
however, that the proportion of
dead wood in Swiss forests is,
from an ecological point of view,
too low. A study of the three-toed
woodpecker came to the conclu-
sion that a minimum of 5% of
standing stems must be dead
wood to guarantee the bird’s sur-
vival. The percentage today in

the Alps is, however, only 3.1%.
This example shows that, even in
mountain forests with quite a lot 
of dead wood, there is still an ec-
ological deficit. This is especially 
unfortunate as rotten wood is of-
ten the only place in mountain
forests where spruce seedlings
can grow.

Development

The amount of dead wood has
increased considerably since the
mid nineties due to storms, in-
creased aging and less use. Today 
Switzerland has the highest pro-
portion of dead wood per acre
(12 m3 per hectare) in Europe.
More wood will, in future, proba-
bly be left in the forest as commer-
cial use is declining, particularly 
in the mountains. In the inten-
sively used forests in the Central
Plateau and the Jura, the propor-
tion of standing dead wood with
stems more than 30 cm in diam-
eter is only 2m3 per hectare. This
is still too low from an ecologi-
cal point of view. Steps therefore
need to be taken in broadleaf for-
ests at lower altitudes to increase
the proportion of dead wood.

4.5.1 Volume of dead wood
Mean total quantities of standing and lying dead wood [m3/ha]
in the economic regions.

Switzerland: 12.0
■ up to 5.0
■ 5.1–10.0
■ 10.1–15.0
■ 15.1–20.0
■ over 20

4.95.6

6.5

3.9

6.8

9.4

15.0
16.9

18.2

33.8

14.7

11.6

23.3

14.7

4.5.2 Percentage area covered by dead wood
Development of the proportion of the basal area of standing and lying dead wood [%]
according to diameter at breast height (dbh).

Sanasilva Inventory in 4x4 km grid Sanasilva Inventory in 16x16 km grid

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03

■ thin dead wood
(< 30 cm dbh)
■ thick dead wood
(≥30 cm dbh)

How much dead wood is needed for en-

dangered species to survive is currently 

the subject of research. Studies have

already shown, however, that the propor-

tion of dead wood in Swiss forests is, from

an ecological point of view, too low.
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4.6 Genetic resources

Genetic material passed down naturally from
generation to generation is the best guarantee that 
trees will be able to adapt optimally to changing
environmental conditions.

Maintaining and promoting genetic diversity is 
a core task of forest policy.

To protect genetic resources, there are special
regulations for managing “forests of special genetic

interest”.

Genetic diversity

Trees react differently to chang-
es in environmental conditions.
Badly adapted trees pass on lit-
tle or no genetic material to the
next generation, whereas well-
adapted individuals of the same
species produce more offspring.
Their genetic material ensures
the long-term survival of the tree
species. This natural selection
process can lead, in the course of
time, to thedevelopment of anew
race that can deal better with the
local environmental conditions.
Genetic diversity is the prequisite
for all forms of evolution.

Maintaining and promoting
genetic diversity is thus one of
themain challenges of forest pol-
icy. In Switzerland it is amatter of
principle to interfere as little as
possible with the propagation of
trees. For this reason fewer trees
are being planted than previous-
ly and trees regenerate naturally 
on 80% of the forested area. This
percentage is likely to rise in fu-
ture (> 4.2 Regeneration). Where
planting is necessary, for exam-
ple, to produce valuable timber
on the Central Plateau, foresters
use seedlings of Swiss origin ap-
propriate for the site.

4.6.1 Stands for seed harvesting
Beech seeds are collected in the Sihl forest for artificial tree
regeneration.
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4.6.2 Genetic resources in the forest
Existing forests of special genetic interest (SGI), seed stands 
and seed plantations.

Category No. of objects Total area No. of species

Forests of special genetic interest 
(SGI forests, Gene reserves)

5 1157 ha 3

Selected seed stands 366 2507 ha 33

Guaranteed source seed stands 1264 873 ha 30

Seed plantations 18 - 9

Genetic diversity is the prequisite for all forms of evolution.

Maintaining and promoting genetic diversity is thus one of the main

challenges of forest policy.

This reproductive materi-
al originates from forests whose
trees have special characteristics,
i.e. from so-called seed stands.
Requirements are, for example,
straight growth and few branch-
es, which are indicators of high
quality timber. Attention is also
paid to the trees’ hardiness and
growth performance. In the
1990s the Swiss government re-
corded the seed stands in a na-
tional seed stand register (NKS).
This database provides informa-
tion about the characteristics of
the stands and their locations
and helps foresters find ecolog-
ically suitable seed material for
planting.

Forests of special
genetic interest
Forests of special genetic interest 
are intended to protect local tree
populations with special genet-
ic characteristics. They are man-
aged in a way that ensures the
maintenance of selected species
and their genetic material. Up to
now, the federal government has
designated five areas SGI-forests
for the tree species sessile oak,
silver fir and Norway spruce. In
comparison with other European
countries this is rather few, but 
the number of SGI forests should
rise considerably in future.

Wherever possible, SGI for-
ests should be able to regenerate
naturally. If, however, foresters
have to intervene, they use only 
seed material from the same SGI
forest. Commercial near-natural
use of SGI forests is allowed as
long as it does not threaten the
maintenance of genetic resources.
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4.7 Pattern of forests 
in the landscape

The forest in Switzerland has been spreading for 
years. This development has also changed forest 
patterns with small plots amalgamating and light,
structure-rich habitats and recreation areas disap-
pearing.

Reducing the overall length of the forest edge is 
restricting the habitat of many animals and plants,
including numerous threatened species.

Forest patterns

Nearly one third of Switzerland’s
land surface is today covered
with forest. This has a certain
pattern formed by its large-scale
distribution in the landscape
and its small-scale arrangement.
This forest pattern has always
been greatly affected by humans
building roads and settlements
and even more by their agricul-
tural and forestry practices. Pre-
vious and current uses of forests
have influenced the regional dif-
ferences in forest patterns, re-
flecting the cultural and histori-
cal heritage of each region.

The forest is being used com-
mercially less and less. It has ex-
panded at the cost of open coun-
try for decades so that the forest 
pattern has changed in many 
places. Aerial photos show that,
between 1985 and 1997, many 
forest fragments amalgamated,
with gaps and clearings being
filled in. Thus the overall forest 
area is increasing, but the number
of discrete forest “islands” is de-
creasing, and many ecologically 
valuable forest edges are disap-
pearing.

The decrease in the overall
length of forest edges is reduc-
ing the habitat of many animals
and plants, including that of nu-
merous threatened species. The
expansion of the forest is also
changing the look of the land-
scape and is viewed with con-
cern, especially in regions where
tourism and recreation are im-
portant. A survey of locals and
tourists in Unterengadin, for
example, found that most peo-
ple prefer half-open forest land-
scapes with a medium level of
forest regrowth to closed forest.

In contrast, other regions
welcome the expansion and
densification of the forest. In
the Central Plateau some ani-
mal and plant species benefit 
from the larger habitats resulting
from the amalgamation of for-
est lots. Dense forests also pro-
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vide better protection against av-
alanches, rockfall and landslides.
Moreover, a large and dense for-
est ensures good quality drink-
ing water as the forest soil is full
of humus and roots, thus acting
as an optimal water filter (> 5.1
Drinking water).

Deciding what forest pat-
terns are ecologically, social-
ly and economically desirable is
therefore complex. Forest devel-
opment plans and landscape de-
velopment policies are important 
instruments in coordinating the
various demands on the forest.

Wooded pastures

Wooded pastures exemplify how
forest patterns can be culturally 
and historically influenced and
are considered, according to the
Swiss Law on Forests, to be for-
est. Such pastures provide a var-
ied habitat for many species
where pastureland, single trees,
tree groups and small areas of
woodland alternate to form an
attractive pattern. Traditionally 
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4.7.1 Forest patterns
Development between 1985 and 1997.

wooded pastures were common
in many mountain regions, but 
today they are largely confined to
Canton Valais and the Jura.

Wooded pastures develop
through cattle grazing. The ani-
mals feed both in the open pas-
ture and in the woodland, where
they eat the seedlings of young
trees and thus prevent the expan-
sion of the forest. This leads to
the development of an open for-
est landscape,which is important
for nature conservation, produc-
tive for hunting and attractive for
tourism. Despite their highly di-
versified use, wooded pastures
today are becoming increasing-
ly rare. In many places the forest 
has grown over the pasture again
as cows tend to graze mostly on
productive pastures. Harvesting
timber from wooded pastures
is also becoming less profitable.
Moreover, Swiss forest and land-
scape policies and guidelines do
not favour wooded pastures and
up to now have not taken into
account such special, diversified
use. The Jura cantons have rec-
ognised this problem andwant to
promote wooded pastures in fu-
ture with integrated planning.

Landscape
element

Changes in area
1985-1997 in
% of total land
area 1995

Changes in no.
of areas 1985-
1997, in %
of no. of areas 
1995

Trend in forest 
pattern development

-1.1%

+5.5%

+1.4%

0%

-1.1%

-1.1%

Larger areas, fewer 
edge effects

1985 1997

The expansion of the forest is changing the look of the landscape and

is viewed with concern, especially in regions where tourism and recrea-

tion are important. A survey of locals and tourists in Unterengadin, for

example, found that most people prefer half-open forest landscapes

with a medium level of forest regrowth to closed forest.

4.7.2 Wooded pastures on the Chasseral
A form of use combining many overlapping interests.

Copse

Shrub forest

Fores
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4.8 Threatened
species

The forest is a comparatively natural habitat. Ani-
mals and plants are less threatened there than in
cultivated landscapes, rivers and lakes.

Swiss forests must be rejuvenated and made less 
dense to promote shrub, animal and plant commu-
nities that need light and warmth.

The lack of richly structured forests is a threat 
for many species. Swiss forests are too dense
and monotonous. What is missing are regeneration
areas, ecologically valuable forest edges, flood-
plains, and dead wood.

Planning is needed to regulate the coexistence of
predators and humans. Only then will it be possi-
ble for sustainable predator populations to develop

without causing undue damage.

Ecological deficits

Living organisms are under less
threat in Swiss forests than they 
are in cultivated landscapes and
in rivers and lakes. But forests
still have ecological deficits that 
are detrimental to certain spe-
cies. They are mostly the result 
of changing cultivation practic-
es and of giving up old, uneco-
nomic forms of cultivation. Up
until the late 19th century peo-
ple were still using the forests in
so-called coppices and coppic-
es with standards. These forms
of use led to the forest becom-
ing lighter and corresponding-
ly warmer. The way the forest is
used today, however, has led to it 
becoming increasingly dark and
cold (> Criterion 3 Use). To pro-
mote shrub, animal and plant 
communities that love light and
warmth, Swiss forestsmust be re-
juvenated and made less dense.
This will enable plants like lady’s
slipper, goldilocks buttercup and
violet to survive better in local
forests.

Many species live on forest 
edges because they need more
light than can be found within
the forest. Threatened species
from both the forest and cultivat-
ed land live here in close contact:
rare shrubs, like the serviceberry 
(Amelanchier spp. (canadensis))
or crab apple (Malus Sylvestris),
and forest lizards (Zootoca vivi-
para) and European asps (Vipera
aspis). Many forest edges are,
however, monotonous and do
not form a variedmosaic of habi-
tats, although this would be pos-
sible. They need to be improved
ecologically with hedges, copses
and land-strips alongwatercours-
es and linked with each other.

Not only are areas of light 
forest needed, but many species
require old and dead wood (> 4.5
Dead wood). The current lack of
dead wood restricts the habitats
of many forest-dwellers: around
2300 higher fungi species, 1300
beetle species, thousands of oth-
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er insects, lichens, bacteria, slime
moulds and algae. In the forest 
on the Central Plateau there is
only about 5m3 of lying or stand-
ing dead wood per hectare. This
is not much in comparison with
the 30 to 110 m3 of dead wood
per hectare in eastern Europe’s
virgin beech forests. Dead trees
are usually removed. For many 
animals and plants, however, it is
important that dead trees should
be left either lying or standing to
decay. That is why it is import ant 
to create additional natural for-
est reserves and islands of old
wood.

The situation is particular-
ly bad for the inhabitants of wet 
forests. Drainage and clearance
schemes have reduced these
once species-rich types of forest 
to a few meagre remnants. Many 
species are threatened because
there is no longer the periodic
flooding typical in alluvial, bog
and carr forests. Among these are
the marsh fern, the lesser purple
emperor, the grass snake and the
willow warbler. Only by revitalis-
ing alluvial forests will it be pos-
sible to save these species.

The situation is particularly bad for the

inhabitants of wet forests. Drainage and

clearance schemes have reduced these

once species-rich types of forest to a

few meagre remnants. Many species are

threatened because there is no longer

periodic flooding.

4.8.2 Lynx
Like other large predators, the lynx is only slowly managing
to gain a foothold in Switzerland.

Predators

It is difficult for large predators
like the bear, wolf and lynx to re-
establish in Switzerland. They 
were eradicated here in the 19th

and 20th centuries. Some hunters
and livestock owners oppose the
return of these animals, some-
times even resorting to illegal
methods: Thus poaching still en-
dangers the reintroduction of the
lynx. The cohabitation of people
and predators needs to be clear-
ly regulated, so that sustainable
predator populations can devel-
op without causing undue dam-
age.

4.8.1 Forest edges
The edges of forests are an important component of the
habitat of many species. Such structured layers as shown
in the picture are ideal – but rare.
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4.9 Forest reserves

Reserves today cover an area of 286 km2,
i.e. 2.5% of the forested area in Switzerland.

It is a goal of Swiss forest policy to set up
reserves on at least 10% of the forested area
by 2030 at the latest.

In natural forest reserves a great deal of old and
dead wood accumulates over time, which provides 
the essential basis for life for mushrooms, insects,
birds and many other animals.

In so-called special forest reserves targeted man-
agement interventions ensure high biological diver-
sity.

Certain special forest reserves focus on histori-

cal forms of forest management. Traditional forms 
of use like coppice forests, coppice with standards 
or chestnut groves are ideal habitats for light-loving
species.

Natural forest 
reserves
There are two types of forest re-
serve in Switzerland: natural for-
est and special forest reserve.
In both promoting biodiversity
takes precedence over commer-
cial use. Natural forest reserves
are left undisturbed, while in the
special forest reserves interven-
tions are made to create habitats
for selected plants and animals.
The two kinds of reserves are of-
ten combined in so-called com-
plex reserves where the natural
forest reserve forms the core and
the special forest reserve the sur-
rounding environment.

Forest reserves today occu-
py an area of 286 km2, which
is 2.5% of Switzerland’s forest-
ed area. This is much less than
the stated goal of forest policy,
which aims to have established
reserves in 10% of the forested
area by 2030 at the latest. Near-
natural forest is widespread, but 
does not necessarily have the sta-
tus of a reserve. Large sections of
forest outside the reserves have
remained virtually untouched for
decades because harvesting tim-
ber is often not economic (> 4.3
Close to nature).

In natural forest reserves a
great deal of old and dead wood
collects over time, which forms
an irreplaceable basis for life for
fungi, insects, birds and many 
other animals (> 4.5 Dead wood).
This leads, in the long term, to
an increase in biodiversity. At 
first, however, organisms that
need light and warmth become
rarer as unmanaged forests grow
denser, and thus darker, damper
and cooler. Species diversity only 
starts to increase again when old
trees fall down and decay, mak-
ing room for light-loving pioneer
vegetation.

Forest reserves promote bio-
diversity and are also valuable for
research. They provide islands of
wilderness where trees can again
reach their given biological age.
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The reserves can thus help the
forests to become closer to their
natural condition, without, how-
ever, ever quite reaching a pris-
tine state. In natural forest re-
serves, researchers nevertheless
hope to find out how forests de-
velop without human interven-
tion so that they can draw con-
clusions about how to manage
commercially used forests in a
near-natural way.

The growth and decay of a
forest wilderness (wild forest) is
also a source of inspiration and
revitalization for many people.
Reserves are also suitable for ed-
ucation. They are places where
children can learn things about 
nature that books cannot convey.
Forest reserves therefore need to
remain accessible and open to
the public so that they can per-
form such social functions. This
means it is important for forest 
professionals and owners to find
the right balance between protec-
tion and sensitive use.

Special
forest reserves
Targeted management interven-
tions in special forest reserves
promote biological diversity, for
example, by thinning a pine for-
est so that orchids or lizards can
live in it. Such tending and sus-
taining interventions must be
performed regularly and are ac-
cordingly expensive.

A special type of reserve
is one that focuses on histori-
cal forms of forest cultivation.
Many light-loving species flour-
ish under traditional manage-
ment systems such as in a cop-
pice, coppice with standards,
chestnut groves or wooded pas-
tures, which provide them with
ideal habitats. Wooded pastures,
which are mainly found in the
Jura, are especially valuable habi-
tats for light-loving species. They 
also provide an attractive recrea-
tion area for hikers and nature-
lovers. To prevent the savannah-
like wooded pastures becoming
overgrown, forest profession-
als and farmers must cooperate
closely (> 4.7 Pattern of forests in
the landscape).

“Gene reserves” or, as we say 
today, “Forests of special genetic
interest” (called SGI forests) are
another special case. SGI forests
serve to maintain the genetic re-
sources of selected forest trees
(> 4.6 Genetic resources).

4.9.1 Types of reserve
Proportion of different reserve types out of the total
672 forest reserves in Switzerland.

■ Natural forest reserves 45%
■ Special forest reserves 21%
■ Complex reserves  34%

4.9.2 Area size distribution of forest reserves
Number and area of the different forest reserve types 
in Switzerland.
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Forest reserves promote biodiversity and

are valuable for research. They provide

islands of wilderness where trees can

again reach their given biological age.
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5 Protection Forest
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rinking water from forests is of excel-
lent quality and contains far fewer pol-
lutants than water from areas used for 
agriculture. One reason is that forests 

receive lower depositions, but also the ground in
forests, unlike agricultural land, is seldom com-
pressed through human activities. Compressed
ground does not allow water to seep through easily 
and is less effective as a filter. Water from forests 
is not only of good quality but also occurs in large
quantities since the forest floor can store up to two

million litres of water per hectare. In Switzerland
we benefit from the advantages forests offer as 
natural suppliers of water: 42% of Swiss groundwa-
ter zones are in closed forests because many local
authorities have built their water collection systems 
in forested areas.

Another important function of the forest is to

protect inhabited areas and traffic routes against 
natural hazards. Protection forests are effective
shields, providing long-term protection against 
avalanches, rockfall, landslides and debris flow. If
people are to rely on the forest to provide protec-
tion in future, then it must be in better shape. In
some places it can no longer provide such effec-
tive protection. This is why the Swiss government 
has developed the strategy (SIPF – “Sustainability 
In Protection Forests”), where experts assess the
current state of protection forests and develop
measures to maintain and increase their protective
effectiveness in the long term. This work has top
priority and is listed in the new Swiss National For-
est Programme (NFP-CH)) as one of the five main
priorities for Swiss forest policy.

Water from the forest is
of the highest quality.

Drinking water > 96

The forest – economical
protection against avalanches,

rockfall, landslides
and debris flow.

Protection against 
natural hazards > 100

D
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5.1 Drinking water

The groundwater from forest catchment areas 
generally contains far fewer pollutants than that 
from agricultural or inhabited areas.

The forest soil filters and stores precipitation. It 
is, therefore, usually possible to drink the ground-
water from forests without it having to be treated.
This saves Swiss waterboards an estimated 80 mil-
lion francs a year.

The Swiss Law on Forests forbids clearing for-
ests without replacing them. This ensures that 
groundwater protection zones can be protected
very effectively for a long time.

Quality and
occurrence
Depending on the characteris-
tics of the soil, water from pre-
cipitation either runs off the
surface into streams, rivers and
lakes, or it seeps through the soil
where it collects in the ground-
water or emerges sooner or lat-
er as a spring. As the rainwater
seeps through the soil, it is fil-
tered and cleaned. The quality
of the groundwater is highly de-
pendent on the composition and
depth (thickness) of the soil, as
well as on its protective layers of
cover such as vegetation. Unlike
the soil on intensively farmed ar-
able land, forest soil is normally 
only compressed if it is on an ac-
cess route. Soil compression re-
stricts seepage and reduces the
soil’s effectiveness as a filter.

Drinking water from forests
is therefore of especially good
quality. It usually meets the strict 
requirements of food regulations
without having to be technical-
ly treated. Even when the spring-
or groundwater needs simple
processing (normally ozone or
chlorine disinfection), the for-
est’s cleaning power is notice-
able. In comparison with water
from catchment zones with agri-
culture or inhabited areas, wa-
ter from forests contain far fewer
nitrates, chlorides, pesticides and
other civilisation-produced pol-
lutants. The nitrate and chloride
contents of water collected in
forests are normally less than 10
thousandths of a gram (10 milli-
grams) per litre, which is well be-
low the EU’s nitrate limit of 50
milligrams per litre.

Since a forest has many nat-
ural advantages as a supplier of
drinking water, many local coun-
cils have constructed water col-
lection systems in wooded areas.
This means that forests play an
essential role in safeguarding the
water supply both in the dense-
ly populated Central Plateau and
in regions at higher altitudes.
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According to a SAEFL estimate,
groundwater zones in Switzer-
land cover a total area of around
2 700 square kilometres. Of these
42% are in closed forests. This is
a much higher proportion than
the proportion of forested ar-
eas covering the whole surface
of Switzerland, which, if copses
and shrub forests are excluded,
amounts to roughly 27%.

The water supplied to con-
sumers in Switzerland includes
about 400 million cubic metres
that is not processed in any way.
This is roughly 40% of the total
output from public waterworks.
A considerable proportion of this
naturally clean water is collected
in forested catchment areas. Giv-
en that the average cost of treat-
ing water is around 20 cents per
cubic metre, using groundwater
from forests that does not have to
be processed saves expenditure
of roughly 80 million francs.

5.1.2 Nitrate levels in groundwater
Nitrate levels in groundwater according to soil use in the catchment area. The size of the seg-
ments corresponds to the proportion of groundwater systems with that nitrate level.

Catchment area with forestry Catchment area with agriculture

Nitrate [mg/l]
■ <10
■ 10–25
■ 26–40
■ >40

Unlike the soil on intensively farmed arable land, forest soil is normally 

only compressed if it is on an access route. Soil compression restricts

seepage and reduces the soil’s effectiveness as a filter.

5.1.1 Drinking water reservoir in the forest
Drinking water from the forest mostly fulfills the legal
quality requirements without needing technical treatment.
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5.1.4 Groundwater protection
42% of the groundwater protection zones 
in Switzerland are located in forest areas.

Canton/
Region

% forest % groundwater pro-
tection zones in forest

AG 34.9 49.4

AI 26.8 31.7

AR 31.1 29.2

BE 27.1 48.0

BL 38.9 60.7

BS 12.1 21.9

FR 24.0 32.0

GE 11.2 No figures available

GL 21.8 29.7

GR 20.9 29.8

JU 40.1 52.4

LU 26.8 33.4

NE 34.0 55.9

NW 28.5 46.5

OW 33.4 28.6

SG 25.5 33.0

SH 41.8 51.9

SO 40.5 59.0

SZ 28.8 34.6

TG 20.2 37.7

TI 36.8 57.2

UR 12.2 No figures available

VD 28.9 52.8

VS 18.0 23.6

ZG 26.1 25.4

ZH 29.2 46.5

Ø CH 26,7 42

5.1.3 Dripping water
Vegetation cover protects the soil, which
cleans the rainwater on its way down into
the ground.

and down several metres under
the surface. A cubic metre of for-
est soil may contain up to 100 kil-
ometres of tree roots, providing a
drainage system through which
precipitation can easily reach
to considerable depths. The soil
in a broadleaf forest can, there-
fore, store up to two million li-
tres of water per hectare. This is
why, even during a long drought,
springs often continue to bubble
out in forested catchment areas
when in other places they have
partially run dry.

Storage capacity

The top layer of forest soil, which
is full of living organisms, con-
tains countless cavities. These
pores work like a sponge and
make up more than half the vol-
ume of the soil. This means that 
the top ten centimetres of for-
est soil can hold up to 50 litres
of precipitation water per square
metre. This is why there is nor-
mally no surface run-off in for-
ests.

A fully grown broadleaf tree
takes up water and nutrients
through its 300- to 500-kilogram
root system, which branches out 
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Nitrogen balance

Forests are much more strong-
ly affected by air pollutants than
other vegetation forms because
dust particles and gaseous air
pollutants get caught in the high
crowns of trees. Thus forests ab-
sorb 65%more nitrogen from the
air than the vegetation in open
country does (> 2.1 Air pollut-
ants).

The deposition in forests of
nitrogen compounds from the air
has nearly tripled since the 1940s.
An average 30 kg per hectare and
year are deposited, which is way 
above the limit of 10 to 20 kilo-
grams that the forest can natural-
ly cope with. Depositions along
exposed forest edges and close
to strong sources of pollution
may even be several times higher
than the set limit. Approximately 
two thirds of the nitrogen com-
pounds stem from agriculture.
Depending on how farm animals
are kept and how farm manure
is dealt with, a greater or smaller
proportion of the liquid manure
is emitted into the air. The rest of
the deposition in the forest is due
to traffic and fires.

Under natural conditions
nitrogen in forest ecosystems
is in a continuous cycle. Fallen
leaves, needles, branches and
dead roots return the nutrients
that the plants were storing to
the soil. In the soil they serve as
energy sources for micro-organ-
isms. After its microbial transfor-
mation, nitrogen remains in the
soil in the form of nitrates – and

is then taken up again by the for-
est plants through their roots.
Since about 1960, however, most 
forests have been taking upmore
nitrogen from air than the trees
can process. Today there are in-
creasing signs that the satura-
tion limit for absorbing nitrogen
compounds has been reached in
many forests. The danger is that 
the quantity of nitrate in forest 
soils will rise, which will lead to
higher nitrate levels in ground-
water.

Cleaning power

At lower altitudes, such as in the
Central Plateau in Switzerland,
broadleaf forests that are suited
to local conditions are more ef-
fective in cleaning groundwater
than conifer forests. Since they
lose their leaves in autumn, the
crowns of broadleaf trees filter
considerably less nitrogen out
of the atmosphere than the ev-
ergreen needles of spruce and
fir do. Moreover, broadleaf trees
with deep root systems like beech
and oak bindmore nitrates in for-
est soil because, unlike conifers
with their shallower roots, they 
take up nutrients along a great-
er seepage distance. Conifers also
remove fewer nitrates from the
soil than broadleaf trees because
they prefer ammonia to nitrates
for nitrogen absorption. The soil
life in broadleaf forests is more
active, which leads to more ef-
fective filtering as well as to the
retention and decomposition of
pollutants, with an overall posi-
tive effect on the groundwater.

Clearing forests without re-
placing them is prohibited un-
der Swiss law. This safeguards
the long-term and effective pro-
tection of drinking water pro-
tection zones in forests. Accord-
ing to the Swiss Law on Forests,
all forest functions are to be sus-
tainably maintained, including
the production of high quality
drinking water. In practice, not 
enough attention has been paid
to this important role of the for-
est. It should, therefore, be in-
cluded more consistently than it
has been up to now in regional
forest development plans. For-
ests with drinking water protec-
tion zones need to be cultivated
appropriately, for example, with
careful felling and the promotion
of broadleaf trees.

The deposition in forests of nitrogen compounds from the air has

nearly tripled since the 1940s. An average 30 kg per hectare and year are

deposited, which is way above the limit of 10 to 20 kilograms that the

forest can naturally cope with.
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5.2 Protection against 
natural hazards

The protection forest plays an important role in
the integrated risk management of natural hazards.

Roughly a quarter of Swiss forests grow on sites 
where they can directly protect inhabited areas and
transport routes against avalanches, rockfall, land-
slides and debris flow.

Tending protection forests is often difficult and
costly, but it is still much more cost-effective than

technical constructions such as avalanche barriers.

Protecting the public is clearly of national impor-
tance, which is why the Swiss government declared
the role of protection forests to be one of the five
top priorities in the Swiss National Forest Program
(NFP-CH).

Protection forests

In addition to technicalprotective
constructions such as avalanche
barriers, forests can provide im-
portant and long-term protection
against natural hazards in a val-
ley.Without such protection peo-
ple could only avoid the danger
zones through regional planning
measures or have an early warn-
ing system for these zones and be
prepared to evacuate people or
close off areas at risk.

Roughly a quarter of Swiss
forests are so situated that they 
can directly protect inhabited ar-
eas and transport routes against 
avalanches, rockfall, landslides
and debris flow. Other forests
provide indirect protection, for
example, by preventing stream-
beds becoming blocked with
floating debris (debris jam) or
preventing a flashflood by ab-
sorbing run-off into the forest 
floor. Protection forests, there-
fore, protect not only the roads,
railways and buildings directly 
below them, but also contribute
to the safety of the whole region.
In some cases, for example, the
North-South Gotthard axis, this
protection is of national impor-
tance.

Protection forests provide
protection that is both effective
and long term. But in order to
fulfill this function in future,
these forests must be at least in
part sustainably managed. This
means using the potential of nat-
ural forest development to best 
possible advantage. Taking na-
ture as a model, forests should
contain a good mixture of tree
species, and browsing by animals
should not reach a level where
it threatens the growth of young
trees. The more a forest can reg-
ulate itself, the less management 
effort will be required. This effort 
increases in proportion to the dif-
ference between the actual con-
dition of the forest and the nat-
ural optimum. For example, it
takes a whole generation of trees,

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Protection forest and natural

hazards

(0) 31/ 324 77 78
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i.e. over a century, for an area re-
forested with trees unsuitable for
the site conditions to return to its
natural state.

Managing protection for-
ests may sometimes be expen-
sive. But it is still much cheaper
than building technical protec-
tive constructions, such as ava-
lanche barriers. Thus, maintain-
ing protection forests is normally 
to be preferred as a preventive
measure to technical solutions,
unless virtually 100% protection
is needed, e.g. along an impor-
tant transit route.

The effectiveness of the pro-
tection provided by forests is to-
day threatened by various de-
velopments, particularly lack of
regeneration and overaged tree
stands. These weaknesses mean
that the forests are also more
vulnerable to storms. Thus the
Swiss government and the can-
tons need to take special steps to
support forest owners in protect-
ing the population.

The Swiss government in its
SwissNational Forest Programme
(NFP-CH) listed the functioning
of protection forests as one of its
five top priorities: “The protec-
tion forests provide people and
infrastructure (inhabited areas,
railways, roads, etc.) is to be sus-
tainably safeguarded at a compa-
rable level throughout Switzer-
land.”

Sustainability in
protection forests
To maintain and promote protec-
tion forests in the long term, the
Swiss government has developed,
together with scientists and oth-
ers working in the field, the strat-
egy “Sustainability In Protection
Forests” (SIPF). This involves ex-
perts comparing the current state
of forests with those that are
known to provide effective pro-
tection against various natural
hazards like avalanches, rockfall,
earthslips, debris flow or flood-
ing (a so-called requirement pro-
file). They can then see wheth-
er action is needed and what the
minimum management meas-
ures would be.

It is, however, notoriously 
difficult to see whether imple-
mented measures have worked
and whether they have a posi-
tive effect on safety, as it may 
take decades for a particular in-
tervention to become effective.
SIPF is trying, with various lev-
els of monitoring, to ensure long-
term success.

What the state of forest must 
be according to a requirement 
profile will depend on the poten-
tial natural hazard and the partic-
ular location. For example, how
many trees would be needed to
ensure that no avalanches are re-
leased in a certain forested area?
Experts can determine the need
for action directly in the field by 
comparing the current and the
desired state of a representative
site about 1 hectare in size (indi-
cator area). They can then decide
on the necessary measures and
formulate step-by-step goals.

The effects of any such in-
terventions are then monitored
over a long period, documented
and analysed. At the end of the
project, the extent to which the
set goals have been reached is as-
sessed.

The effectiveness of the protection provided by forests is today threat-

ened by various developments, particularly lack of regeneration and

overaged tree stands. These weaknesses mean that the forests are also

more vulnerable to storms.

5.2.2 Providing protection against 
natural hazards
Cost of different measures.

Measure Cost in CHF

Rockfall net 150 000 / 100 metres

Wooden avalanche barriers 400 000 / hectare

Steel avalanche barriers 1 000 000 / hectare

Protection gallery 2 500 000 / 100 metres

Managing protection forests 
(less revenue from wood)

0 to 20 000 / hectare

5.2.1 Protection forest
Trees protect people against avalanches,
rockfall, earthslips and debris flows.
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6 Social Economy
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he forest provides a habitat and retreat
for many animals and plants, and is
also a recreational area for an increas-
ing number of visitors. It is a source

of income for forest owners, but must also provide
reasonably priced wood. Ecological, economic and
social interests are bound to collide. While, on the
one hand, demands are increasing, on the other,
there are fewer incentives to manage the forest.
Many forest owners have been managing their for-

ests at a loss since the 1980s, coping with both low
wood prices and high production costs. Addition-
ally, Swiss timber and wood products are facing
increasing competition from abroad and from wood
substitutes. As a result of unfavourable financial
returns and of structural changes within the forest
and timber industries, numerous jobs have recently 
been lost, and many more are threatened. This is a

problem, in particular, for remote areas, where the
forest and timber industries are important employ-
ers. But there is also hope: the use of wood has
increased in recent years, and the potential has
by no means been exhausted. Given this situation,
Switzerland must pay more attention to the eco-
nomic and social dimensions of sustainability in the
forest and timber industries. This is why SAEFL has
implemented the Swiss National Forest Programme
and introduced a partial revision of the Law on For-
ests. The Swiss National Forest Programme defines
and coordinates federal actions in forests until
2015. At the same time the Swiss government has
to save money and is reducing its subsidies to the
forest economy. If the forest and timber industries
are to have a bright future, then they will have to
make good use of all opportunities.

Fragmentation into
very small properties.

Forest owners > 104

Jobs in remote regions.
Economic importance of the forest

and timber industries > 106

Running at a loss for years.
Economic state of public

forest enterprises > 108

Spending cuts.
Federal subsidies

for the forest economy > 110

Huge structural changes pending.
Employees in forestry 

and the timber- and
wood-processing industries > 112

Working in the forest 
has become safer.

Accidents and diseases
in forestry work > 114

Wood consumption has been
stagnating since the 1990s.

Timber end use > 116

Trading has greatly increased.
Foreign trade > 118

Timber is an ecological and
climate-neutral source of energy 

with a great deal of potential.
Energy from wood > 122

Almost one third of the Swiss tim-
ber harvest is turned into paper.

Paper and cardboard > 124

Walks, sports and games.
Amenities and recreation

in the forest > 126

Forgotten riches.
Forests as cultural sites > 128

Learning in a natural context.
Forest education > 130
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6.1 Forest owners

73% of the Swiss forest is publicly owned;
27% is in private hands.

There are almost a quarter of a million private
forest owners in Switzerland. Each of them owns,
on average, 1.3 hectares of forest, which is approx-
imately the size of two football fields.

Increasing co-operation and improving mana-
gement methods can make the enterprises more

efficient.

Fragmentation
into small lots
According to Swiss law, the for-
est is freely accessible to every-
one. Unlike in many other coun-
tries, in Switzerland you will find
no signs forbidding entry to the
forest. Many people, therefore,
do not realise that every piece of
forest in the country belongs to
someone.

But who are these forest
owners? Three quarters (73%)
of Switzerland’s forest is in pub-
lic hands, but there are large re-
gional differences. In several cen-
tral and Pre-Alpine cantons more
than half of the forests are pri-
vately owned, and there are al-
most 3000 private owners in Swit-
zerland. The federal government 
owns less than one per cent and
all the cantons together only own
5% of the Swiss forest. In compar-
ison, the local governments own
large areas of forest: the local mu-
nicipal councils 29%, and the lo-
cal citizens’ associations 28%. A
further 10% of forest land is in
the hands of corporations and
co-operative societies.

In many places the Swiss for-
est is divided up into very small
lots. A public forest owner pos-
sesses, on average, only 300 hec-
tares of forest. In fact, more than
half the public owners own less
than 100 hectares. Private forests
are divided up into even smaller
units. Each of the almost 250000
private forest owners has an aver-
age of only 1.3 hectares of forest.
This is an area corresponding in
size to about two football fields.
But even these extremely small
plots are not always in one place
but are further divided up into
lots located in different places.

This extreme fragmentation
makes efficient commercial use
difficult. Owners of small for-
est plots find it too expensive to
manage their own forestry busi-
ness. For financial reasons many 
forest owners have got together
to form larger economic units or

FURTHER INFORMATION
Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. FOREST

Section Silvicultural strategies 

(0) 44/ 739 24 86

Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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businesses in recent years. There
has been hardly any change late-
ly in the number of forest own-
ers, but the number of forest
enterprises has been declining
continually. This development is
likely to accelerate in the foresee-
able future.

Management

Modern private forest enterpris-
es have the know-how and the
equipment to use timber effi-
ciently. Forest enterprises are in-
creasingly contracting out vari-
ous jobs in their forests to other
companies. These specialised
companies often own the most
technologically advanced timber
harvesting machines, which they 
can use to full capacity by doing
the timber harvesting work for
several forest enterprises. The so-
called “full harvesters” can fell,
trim and de-bark the trees quick-
er and cheaper than any forest
workers. But it is not economi-
cally viable for each forest enter-
prise to buy its own machines.

In order to improve their
chances of survival, several for-
est enterprises have found new
sources of income by taking on
contract work in areas outside
the forest. For instance, they of-
fer services, such as managing
the local government’s building
and construction office.

The federal forestry policies
are aimed at supporting efficient 
structures in the forest economy,
for example, by assisting co-oper-
ation between forest owners and
larger economic units incorporat-
ing several enterprises. The forest
owners are expected to take re-
sponsibility, show initiative and
take advantage of the full range
of opportunities available. The
goal is to improve the economic
performance of the forest econ-
omy.

6.1.2 2 Lot partition
This extract fromom the Land Register shows howw ffragmented
foreest ownership is.

6.1.1 Who owns the Swiss forest?
Forest owners and how they share the Swiss forest.

■ Private owners 27%

Public owners:
■ Local municipalities 29%
■ Local citizens’
associations 28%
■ Corporations,
co-operatives 10%
■ Cantons 5%
■ Federal government 1%

The extreme fragmentation of the Swiss forests makes efficient com-

mercial use difficult. Owners of small forest plots find it too expensive to

manage their own forestry business.
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6.2 Economic impor-
tance of the forest
and timber industries

The forest and timber industries in Switzerland
are almost as important economically as the Swiss
watch-making or metal industries.

The annual net added value created by all the
enterprises producing or processing wood is cur-
rently nearly 7 thousand million Swiss francs.

Wood would be more competitive if the costs
to the environment of substitute products such as

concrete, steel or crude oil were added to their
prices.

Economic
importance
The forest and timber industries
in Switzerland are comparable
to the watch-making or metal
industries in economic impor-
tance. They are particularly im-
portant in the Alps, the Pre-Alps
and the Jura, since they provide
many jobs in these remote areas.
The net added value of all the en-
terprises producing or processing
wood is currently almost 7 thou-
sand million Swiss francs. This
means that, in 2001, the forest
and timber industries together
accounted for about 1.6% of the
gross domestic product (GDP),
which was about 414 thousand
million Swiss francs. Most of this
income, namely 6.4 thousand
million Swiss francs, is created in
the timber processing industry,
e.g. in saw-mills, board and pa-
per works, and at joiners and car-
penters. The net added value of
the forest industry is, in compar-
ison to this, small: only approxi-
mately 400 million Swiss francs
annually. Its economic impor-
tance is, however, greater than
the figures alone would lead us
to believe, since they do not take
into account the economic val-
ue of maintaining protection for-
ests, nor the forest’s value as a
recreational area, nor how the
forest benefits society through
other services, none of which ap-
pear in any statistics.

Moreover, the forest’s wood
and timber would be much
more competitive if all the en-
vironmental costs of wood sub-
stitutes, such as concrete or oil,
were added to their price. Burn-
ing oil contributes to the warm-
ing of the atmosphere, resulting,
in the long term, in high ensu-
ing costs. In comparison to these
other products, wood is partic-
ularly environmentally-friend-
ly, since it is renewable and the
supply is inexhaustible if used in
a sustainable way. In addition to
this, harvesting it hardly damag-
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FURTHER INFORMATION
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6.2.1 Net value
Net value of the forestry and timber industries in millions CHF
and as a proportion of Switzerland’s Gross Domestic Product.
The net value takes into account salaries, including social ben-
efits, interest payments and rent, as well as profits.
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6.2.2 Forestry building
Forestry and the timber industries provide many jobs,
especially in remote regions.

Most of the forest and timber industries’ income, namely 6.4 thousand

million Swiss francs, is created in the timber processing industry, e.g. in

saw-mills, board and paper works, and at joiners and carpenters. The

net added value of the forest industry is, in comparison to this, small:

only approximately 400 million Swiss francs annually.

es the environment at all, and, if
Swiss wood is used, long-distance
transport can be avoided. Wood
has no effect on the climate when
it is used as a source of energy,
because trees bind just as much
carbon dioxide when they grow 
as they set free when they burn
(> 6.9 Energy from wood).
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6.3 Economic
state of public
forest enterprises

Low timber prices contrast with high
production costs.

The economic condition of public forest enter-
prises has declined dramatically since the 1980s.
Most forest enterprises have operated at a loss for
more than ten years.

The forestry sector will recuperate only if it can
lower its costs drastically and, if possible, tap into

new sources of income.

Revenue and
expenditure
For many Swiss forest enterprises
the economic situation was satis-
factory until the end of the 1980s.
Thanks to the then high timber
prices the forest industry often
finished the financial year with
a positive balance. Excess reve-
nue from the sale of the timber
was invested either in tending
forests or in services that bene-
fit the public, or it was put into
a reserve.

In the 1990s the forest en-
terprises’ economic position de-
teriorated dramatically. Most of
them have had deficits ever since.
In spite of increased productivi-
ty, the enterprises’ expenses have
remained high and income from
the sale of the timber is sinking.
Moreover, public subsidies for
tending the forests and for serv-
ices that benefit nature and soci-
ety are continually being cut (>
6.4 Federal subsidies for the for-
est economy).

The current economic situa-
tion does not seem likely to im-
prove in the near future. In fact,
the trend seems to be just the op-
posite as statistics show that the
situation has continuously dete-
riorated in recent years. While in
1997 public forest enterprises ac-
crued losses of 46 million Swiss
francs, in 2001 they lost more
than 80 million.

The reasons for the forestry 
sector’s disastrous performance
are evident. The prices for timber
in Switzerland have been sink-
ing as they have throughout the
rest of Europe, while at the same
time the production and trans-
port costs are higher here than
anywhere else. The fragmenta-
tion of properties in the forests
makes it more difficult to man-
age them efficiently (> 6.1 For-
est owners).

The forest industry will only 
find a way out of this crisis if it
can reduce costs and, if possible,
find new sources of income, since
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timber prices are likely to remain
at their current low level on the
international market. If forest
owners united to form larger for-
est enterprises, then economical-
ly efficient units might be creat-
ed. If the most advancedworking
methods were used, for example,
in timber harvesting, or if the for-
est enterprises bought in services,
then costs could be reduced. Co-
operation with other enterprises
is also feasible for a number of
activities, such as selling wood or
using machines.

6.3.1 Economic situation
Revenue and expenditure of public forest enterprises in millions of francs.
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The reasons for the forestry sector’s disastrous performance are evident.

The prices for timber in Switzerland have been sinking as they have

throughout the rest of Europe, while at the same time the production

and transport costs are higher here than anywhere else. The fragmenta-

tion of properties in the forests makes it more difficult to manage them

efficiently.
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6.4 Federal
subsidies for the
forest economy

Between 1995 and 1999 the federal government
subsidized the forest economy in Switzerland, on
average, with 163 million Swiss francs a year. Then
the sum was increased to 234 million Swiss francs
after the storm “Lothar”.

The Swiss government invested most of this
money in protecting people, roads, buildings and
facilities from natural hazards. This accounted for
about 92 million Swiss francs between 1995

and 1999.

In 1993 Parliament decided, in the so-called fed-
eral “Curtailed Spending Programme 03”, to reduce
subsidies to the forestry sector by about a quarter
by 2006.

Subsidies
and credits
Between 1995 and 1999 the fed-
eral government subsidized the
forest economy with an average
163 million Swiss francs a year.
Following the storm “Lothar” this
amount was raised to 234million
Swiss francs a year in 2003. The
federal government supports the
following areas:

Forest maintenance and silvi-
cultural measures.
Structural improvement and
access infrastructure.
Protection against natural
hazards.

The protection of people, roads,
buildings and facilities against
natural hazards has the highest 
priority. Between 1995 and 1999
the Swiss government invest-
ed about 92 million Swiss francs
(56% of the entire subsidies) in
hazard protection technology,
protective forest maintenance
and early warning systems and
hazard area maps.

In the first area, forest main-
tenance and silvicultural meas-
ures, the federal government 
supports not only the protec-
tion and maintenance of young
forests but also the prevention
and repair of forest damage. The
amount provided was influenced
by the occurrence of storms such
as “Vivian” and “Lothar”. After
“Vivian” (1990) and the ensu-
ing bark beetle plague, the pay-
ments rose rapidly but then sta-
bilised again at a lower level.
Between 1995 and 1999 the an-
nual average payment for dealing
with damage to forests was only 
15 million Swiss francs. Follow-
ing the storm “Lothar”, federal
payments in this area rose again
dramatically. Between 2000 and
2003 they were about 66 million
Swiss francs annually.

Since the beginning of the
1990s Parliament has reduced its
contributions for structural im-
provement and access infrastruc-
ture by more than half, to 15mil-

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL
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finance
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lion Swiss francs in 2003. Today,
large investments are no longer
necessary since most Swiss for-
ests have now been made quite
accessible. Most of the subsidies
are used to renew or repair for-
est roads or to adapt them to the
requirements of modern vehi-
cles. Only a few areas still have
to be developed by building for-
est roads or providing other
forms of access for wood harvest-
ing such as cable cranes. Howev-
er, further support is necessary in
order to improve the conditions
for managing forests in general.
For example, the Swiss govern-
ment promotes co-operation be-
tween forest owners and those
involved in timber harvesting or
the marketing of forest products
and services.

In addition to subsidies,
the Swiss government also sup-
plies so-called “forest invest-
ment credits”. Between 1995 and
1999 it provided about 7.5 mil-
lion Swiss francs annually. The
state provides these generally in-

terest-free loans for, among oth-
er things, building forest facili-
ties or covering the remaining
costs of projects it already subsi-
dizes. After the catastrophic year
in 1999, approximately 60 mil-
lion Swiss francs were paid out 
as credit, which was a lot higher
than usual, to deal with the dam-
age caused by the storm “Loth-
ar”. At the beginning of 2004
there were outstanding loans of
95 million Swiss Francs.

In 2003 the Swiss govern-
ment made extensive spending
cuts as part of its so-called federal
“Curtailed Spending Programme
03”, which have affected the for-
est particularly harshly. This pro-
gramme stipulates that subsidies
in the forestry sector are to be re-
duced by about one quarter by 
2006. In real figures this means
cuts in the original economic
plan for 2006 of about 42 million
Swiss francs. In distributing the
continually decreasing resources,
the Swiss government has set five
main aims to focus on in future:

6.4.1 Financial support
Federal payments (up to 2004), Budget (2005) and Financial Plan (from 2005) for the forest economy 
in millions of francs.

[million CHF]
200

160

120

80

40

0
90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07

–– Forest management/Silvicultural
measures
–– Protection against natural
hazards
–– Structural improvements/Access 
facilities
–– Forestry investment credits
–– Forestry investment credits,
outstanding loans

«Lothar»«Vivian»

Bark beetle attacks 
after “Vivian”

The Swiss government supplies so-called “forest investment credits”.

After the catastrophic year in 1999, approximately 60 million Swiss

francs were paid out as credit, which was a lot higher than usual, to

deal with the damage caused by the storm “Lothar”.

1) safeguarding the function of
protection forests, 2) preserving
biodiversity, 3) protecting forest 
soil, trees and drinking water, 4)
improving the production chain
from tree to finished product 
and 5) improving the economic
performance of the forest econ-
omy. These aims are specified in
the Swiss National Forest Pro-
gramme (NFP), which provides
the basis for Switzerland’s feder-
al forest policies until 2015.
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6.5 Employees in
forestry and the
timber- and wood-
processing industries

More than 7000 people work in the forest in
Switzerland in about 1600 forest enterprises
and companies.

There are approximately 12 000 timber process-
ing companies in Switzerland, employing altogether
about 66 000 people.

Structural changes and increases in productiv-
ity over the last six years have led to the loss of

almost 10% of forest jobs.

Forestry and the wood-processing industries
offer a wide variety of jobs and training pro-
grammes.

Cuts in federal subsidies due to the so-called
“Curtailed Spending Programme 03” are likely to
cause the loss of up to 800 jobs in the forestry 
sector.

Job development

More than 7000 people work in
the forest in Switzerland, em-
ployed by about 1600 forest en-
terprises and companies. About 
three-quarters of them work for
public administrations. Jobs for
women are still scarce in for-
est enterprises and only 2.4% of
those employed in typical forest 
jobs are women.

A further 66000 people work
in the timber-processing sector.
Most of them are on the payroll
of small or medium-sized busi-
nesses such as carpenters, saw-
mills or joiners. The 12000 Swiss
businesses in this sector em-
ploy, on average, seven people.
The timber-processing indus-
try contributes 15% to the man-
ual trades and industrial sector
of the economy in Switzerland. It 
therefore plays an important role
in Switzerland’s economy (> 6.2
Economic importance of the for-
est and timber industries).
Major structural changes are cur-
rently taking place in the forest 
and timber industries. For exam-
ple, in the last few years sever-
al public forest enterprises have
been dissolved or have amalga-
matedwith others (> 6.3 Econom-
ic state of public forest enterpris-
es). In addition, productivity has
increased in forestry. Structural
changes and an increase in pro-
ductivity have led to job losses of

6.5.1 Development of jobs
The number of people employed in the timber industry has
fallen markedly in the past ten years.
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about 10% in the last six years.
The reduction in jobs will contin-
ue in the foreseeable future. Ac-
cording to SAEFL estimates, the
cuts in federal subsidies of for-
estry in connection with the par-
liamentary “Curtailed Spending
Programme 03”willmean the loss
of up to 800 jobs. The situation is
slightly better for the private for-
est enterprises. They have recent-
ly increased in number and now
employ more people. Forest en-
terprises and owners are, mainly 
for economic reasons, increasing-
ly contractingwork out to private
forestry contractors.

“Forest Training Centres” that of-
fer a college qualification in for-
estry (FFH – forstlicher Fachs-
chulabschluss). In contrast to the
foresters, forest engineers have
to study at a university. They ei-
ther study environmental scienc-
es at the Swiss Federal Institute of
Technology, Zurich and then do a
course in forestry and landscape
management to obtain theirMas-
ter’s degree, or they study forest-
ry economy at the Swiss College
of Agriculture in Zollikofen. The
timber industry provides similar,
but much broader, training op-
portunities that also involve an
apprenticeship, further training
or going to a specialist college or
university.

Because forest-related jobs
are becoming increasingly scarce
and training places are tending
to disappear, people employed in
this sector often have to look for
work outside the forest. Due to
their versatile training they have
good chances of getting work
from, for example, the local mu-
nicipal council, which comple-
ments their work in the forest.

6.5.2 Qualifications in forestry work
Developments in the number of people qualifying in the forest economy.
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The reduction in jobs will continue in the foreseeable future. According

to SAEFL estimates, the cuts in federal subsidies of forestry in connec-

tion with the parliamentary “Curtailed Spending Programme 03” will

mean the loss of up to 800 jobs.

Jobs in the forest

The first step in the qualification
system in the forestry sector is
generally a three-year apprentice-
ship to become a qualified forest 
worker. These people are able to
do practicalwork connectedwith
the maintenance and manage-
ment of the forest. Some of them
complete further training as for-
estry equipment specialists, ca-
ble crane supervisors or as forest 
foremen.After this forest workers
can continue their training to be-
come foresters. This training can
be done at one of the two Swiss

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Bases and forestry professions

(0) 31/ 324 77 78
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6.6 Accidents
in forestry work

In 1990, the first year after the storm “Vivian”,
almost every second person employed in the
forestry sector had an accident.

In 1990 Suva (the Swiss Insurance Agency for
Work-Related Accidents) started the successful
campaign “Forest – Safety is Possible!” The number
of accidents today has been reduced to about
40% of the figure before 1991.

In 2000 SAEFL contracted the Advisory Centre
for Accident Prevention in Agriculture (BUL) to start
the campaign “Expert in your own Forest”, which
aimed to make private forest owners aware of the
dangers of working in the forest.

In February 2002 the Department for Environ-
ment, Traffic, Energy and Communication was
commissioned by the federal government to
improve occupational safety in private forests.

Occupational
accidents in public
forest enterprises

Forest enterprises and companies
have to insure their employees at 
Suva against the economic con-
sequences of occupational acci-
dents and illnesses. In spite of
numerous efforts, the frequency 
and the seriousness of accidents
in forestry work continued to in-
crease until 1990. The sad cli-
maxwas the number of accidents
that occurred during the clear-
ing work in the aftermath of the
storm “Vivian”, when there were
440 accidents per thousand full-
time employees. In other words:
almost every second forest work-
er had an accident.

Suva consequently started a
campaign “Forest – Safety is Pos-
sible!”, in 1991. It aimed to re-
duce the number of occupational
accidents by a quarter by 2000.

After analysing the accidents,
Suva developed a series of meas-
ures:

introducing a bonus/repay-
ment scheme into the occu-
pational accident insurance
schemes. This system took
over from the single premium
system and motivated the for-
est enterprises to support safe-
ty and health protection and
rehabilitate injured personnel
as quickly as possible;
using realistic examples of ac-
cidents to illustrate the dan-
gers of working in the forest;
providing further training for
employers and managers. The
course “The Productive and
Safe Forest Enterprise” looked
at the topic in more detail;
presenting an annual award
to an “Exemplary Forest En-
terprise”;
introducing a safety concept 
for enterprises. Legislation
making it compulsory for com-
panies to involve occupational
physicians and other special-
ists in occupational safety has

FURTHER INFORMATION
Schweizerische Unfallversicherungs-

anstalt (Suva)

 6002 Luzern

Bereich Holz und Dienstleistungen

(0) 41 /419 51 11

holz.dienstleistungen@suva.ch

Beratungsstelle für Unfallverhütung in

der Landwirtschaft (BUL)

5040 Schöftland

(0) 62 / 739 50 40
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been in force since 1996. As a
result, every forest enterprise
is now required to have a safe-
ty concept.

The statistics for the last few years
show that the Suva campaign on
safety in forests has been success-
ful. The current accident rate is
about 40% lower than it was in
the 1990s. Thanks to this positive
development, Suva was able to
noticeably reduce its premiums
four years after the introduction
of the bonus/repayment scheme.
This has been advantageous for
the forest enterprises. In com-
parison to the period 1988-1991,
they are currently saving 2.8 mil-
lion Swiss francs annually in di-
rect insurance costs.

that 17 people were fatally in-
jured during the clearing work
following the storm “Lothar” in
2000. However, only two of those
killed were employees; ten were
farmers and five were occasional
tree-fellers.

As a result of these observa-
tions, the Advisory Centre for Ac-
cident Prevention in Agriculture
(BUL) started the campaign “Ex-
pert in your own Forest” for SAE-
FL in 2000. The campaign was
aimed at private forest owners,
free-time tree-fellers, farmers,
trainees (agriculture and land-
scape gardening) and part-time
employees. It intended to make
the target groups aware of the
dangers of working in the forest,
inform them about safety regula-
tions andmeasures, inspire them
to think about their own possi-
bilities and limitations and mo-
tivate them to undergo further
training.

In February 2000 the federal
government decided to improve
the occupational safety of those
using chain-sawswithout forestry 
training. This target group was to
be made more aware of the dan-
gers involved in using chain-saws
and harvesting timber. Addition-
ally, the Swiss government want-
ed to improve training and intro-
duce legislation affecting private
forest owners. These measures
should come into effect in 2005
and take over from the SAEFL/
BUL campaign “Expert in Your
Own Forest”.

It remains unclear how the
forest economy’s deteriorating
finances will affect the accident 
rate. Experts are concerned that 
the general uncertainty in the
branch will have a negative effect 
on safety in forestry work.

The statistics for the last few years show that the Suva campaign on safe-

ty in forests has been successful. The current accident rate is about 40%

lower than it was in the 1990s.

Accidents in
private forests
There are no accident statistics
for private forests since those
working there are not covered
by Suva. In order to gain an im-
pression of the accident situation
in private forests, Suva collect-
ed press reports about fatal acci-
dents in private forests and com-
pared them with the accidents in
forest enterprises. This showed

SUVA Campaign
(Forest – Safety 
is Possible!)

6.6.1 Occupational accidents in Swiss forests
Number of occupational accidents per 1000 full-time
employees in Swiss forest enterprises.
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6.7 Timber end use

Wood for burning in stoves and for heating, i.e.
timber used for energy, accounted for about 37% of
timber end use in 2001.

 24% of the timber was used in the building sec-
tor. 22% was used for paper and cardboard pro-
duction. And 17% was used for furniture, packag-
ing and wood products.

The type of wood products available at DIY and

hobby centres accounts for 1%, and therefore only 
a small proportion, of the timber end use.

Theoretically, if timber were used in the building
sector wherever possible, then about ten times as
much timber would be needed for the construction
of houses as is currently used.

Use

So-called timber end use is equiv-
alent to the volume of timber that 
is sold for direct use, and not sold
for further professional process-
ing. In Switzerland, this accounts
for about 6 million cubic metres
of solid wood a year. In the sta-
tistics, this type of timber, some
of which is imported timber or
wood products, is divided up into
the following categories:

Packaging
Furniture
Wood items
Building industry 
Civil engineering
Construction materials
Other uses (do-it-yourself,
hobby markets)
Paper and cardboard

Timber used for producing ener-
gy (> 6.9 Energy from timber) can
be added to this. This is wood
that has been harvested in the
forest for burning or is produced
as a waste product from timber
processing. It also includes the

6.7.1 Timber end use
Percentage of timber end use in different types of use.

■ Timber used
for energy  37%
■ Construction 24%
■ Paper, Cardboard 22%
■ Packaging, furniture,
wooden products,
other 17%
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Potential

Timber could, in future, capture
further shares of the market, in
particular in the building indus-
try, where there is room for con-
siderable increase, as the fol-
lowing example shows. If wood
was used in the building indus-
try wherever possible, about ten
times more timber would be re-
quired. Even if this is only a the-
oretical potential, it does show
that it could be worthwhile pro-
moting the use of wood as a con-
struction material.

Additionally, there is still
considerable unused potential to
use wood for energy. Since fuel
wood does not need to be of high
quality, this sector could become
the top user of wood. Currently,
the proportion of Switzerland’s
total energy produced by burn-
ing wood is small, although us-
ing wood as a fuel in the place
of fossil fuels, such as oil or nat-

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78

6.7.2 Timber end use and unused potential
Use of timber in the building industry in 1000 m3 solid
wooden mass and unused potential.
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Between 1996 and 2001 timber end use in Switzerland rose from 5.9

to 6.2 million cubic metres of solid wood mass. In view of the generally 

unfavourable economic development in the last few years, experts con-

sider this increase of 5% to be positive.

so-called old wood, which con-
sists of processed wood that has
become waste. In 2001, 37% of
the timber end use went towards
producing energy. A further 22%
was used for producing paper
and cardboard (> 6.10 Paper and
cardboard). The construction in-
dustry required 24%, and 17%
was turned into furniture, pack-
aging or various wood products.
Wood products for do-it-yourself
or hobby centres are, relatively,
of little importance, making up
only 1% of the market.

Between 1996 and 2001 tim-
ber end use in Switzerland rose
from 5.9 to 6.2 million cubic me-
tres of solid wood mass. In view
of the generally unfavourable
economic development in recent 
years, experts consider this in-
crease of 5% to be positive.

ural gas, would be beneficial for
the economy and the carbon-
dioxide balance in Switzerland
(> 6.9 Energy from wood).

Con
st

ru
ct

ion
wor

k

Fix
tu

re
s

Ext
en

sio
ns

Roo
fin

g

Fa
ca

de
s

In
su

lat
ion



118 FOREST REPORT  2005

6.8 Foreign trade

The import and export of timber and wood prod-
ucts have increased in the last two decades.

Timber and wood products account for only 
about 2.6% of Swiss exports and 4.4% of imported
goods.

Switzerland’s most important trade partners for
timber are the EU member states.

Only 1.6% of the Swiss round and sawn tim-
ber imports are from tropical timber. Switzerland
imports less than 0.1% of the tropical wood traded
world-wide.

Importance of
foreign trade of
timber and wood
products

The value of the import and ex-
port of timber and wood prod-
ucts, paper, cardboard, and
furniture is insignifcant in Swit-
zerland’s total foreign trade bal-
ance. In 2002 Switzerland export-
ed forest and timber products
worth 3600 million Swiss francs,
which was only 2.6% of all ex-
ports. In the same year, Switzer-
land imported goods in the same
category to a value of 5700 mil-
lion Swiss francs. That was only 
4.4% of all imports. The total vol-
ume in Switzerland of both the
imports and the exports has in-
creased within the ten years from
1994 to 2003 from about 90 to
130 million Swiss francs per year.
While the contribution of timber
products to the total value of all
exports during this period has re-
mained the same, their value as
a proportion of the imports has
fallen from 5.5 to 4.4%.

The absolute quantity of tim-
ber, wood products, paper, card-
board, and furniture imported in
the last 10 years has risen from
3.3 to 3.8 million tons. At the
same time, the total quantity of
exported products from the for-
estry and timber industries rose
over 60% from 2.6 million tons
to 4.3 million tons. This increase
is a result of the storm “Lothar”
in 2000, which led to a drama tic
increase in the export of round
timber in particular. In addition
to this “Lothar effect” the contin-
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ual increase in the export of pa-
per and cardboard since the mid-
1990s has made a contribution to
the total increase in exports.

By far the most important
trade partners for timber and
wood products from Switzer-
land are to be found in the EU.
More than 90% of the Swiss im-
ports and exports of roundwood,
sawn-wood, logging debris and
wooden materials come from or
go to the EU. Switzerland trades
most with its neighbouring coun-
tries. The majority of the import-
ed timber and wood products
come from Germany, France and
Austria. The most important cus-
tomers for Swiss timber are Ita-
ly, Germany and, since “Lothar”,
Austria.

Round and sawn
timber and wood
materials

Between 1995 and 1999 Swit-
zerland exported an average of
1 million cubic metres of round
timber a year – almost one quar-
ter of the timber harvested in
Swiss forests. Italy was the most 
important destination for Swiss
round timber during this peri-
od. At the beginning of the 1980s
the export of round timber was
700000 cubic metres a year and
has continually risen ever since.
The picture for round timber im-
ports is, however, completely dif-
ferent. In contrast to the quantity 
exported, round timber imports
sank from about 200000 cubic
metres a year at the beginning
of the 1980s to about 160 000 at
the end of the 1990s. During the
first years after “Lothar” exports
of round timber were up to 3.5
times as much. In 2000 Switzer-
land exported 3.7 million cubic
metres of round timber. Since
then Austria, has been Switzer-
land’s most important customer
for round timber. In the last cou-
ple of years the export of round
timber has remained at the same
high level – partly due to the
extensive damage done by the
bark beetle following the storms.
The new trade connections and
routes to the Austrian timber in-
dustry are expected to continue
even when timber exports return
to normal.

The Swiss saw-mills have
continued to increase exports of
sawn timber. At the beginning of

6.8.1 Timber and wood products
Total volume of imported and exported timber and wood
products in millions of tons.
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The absolute quantity of timber, wood products, paper, cardboard, and

furniture imported in the last 10 years has risen from 3.3 to 3.8 million

tons. At the same time, the total quantity of exported products from the

forestry and timber industries rose over 60% from 2.6 million tons to 4.3

million tons.
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the 1980s they were exporting an
average of 100000 cubicmetres a
year. In the last five years this has
risen to more than 180000 cubic
metres. However, in contrast to
this, more than 450000 cubic
metres of saw-mill products were
imported, mainly from Germany 
and Austria.

Timber materials such as
hardboard, chipboard and ply-
wood panels are gaining in im-
portance. This trend is also
reflected in the foreign trade fig-
ures. In the last five years, Swit-
zerland has imported 500000 cu-
bic metres of timber materials
and exported about 600000 cu-
bic metres. The import and ex-
port figures for hardboard pan-
els have more than tripled since
the 1980s. A similar development 
can be seen for plywood panels,
where there is currently a de-
mand for so-called OSB boards
(oriented-strand-boards). For
example, in 2003, the import of
OSB boards rose by 21%, in com-
parison to the figures for the pre-
vious year.

Switzerland imports less than
0.1% of the tropical timber trad-
ed world-wide. In the last five
years Switzerland imported an
annual average of 14000 tons of
round and sawn tropical timber.
This was about 1.6% of all Swiss
round and sawn timber imports.
For several years, environmen-
tally-aware customers in Switzer-
land have been able to look for
tropical timber with a label guar-
anteeing that the product origi-
nates from sustainably managed
forests (> 3.6 Forestry Certifica-
tion).

In the last couple of years the export of round timber has remained at

the same high level – partly due to the extensive damage done by the

bark beetle following the storms.

6.8.2 Storing timber
Swiss saw-mills have been exporting increasing amounts of
sawn timber in recent decades.

million tons

6.8.3 Round wood, sawn timber and
wood materials
Import and export of round wood, sawn timber and wood
materials in millions of tons.
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Paper and
cardboard
Both the import and the export 
of paper and cardboard have fall-
en continually over the last deca-
de (> 6.10 Paper and cardboard).
In 2003 Switzerland exported al-
most 1.6 million tons of paper
and cardboard worth about 2600
million Swiss francs. This was
about 70% of the total export val-
ue of timber and wood products,
but only about one third of the
volume. About 1.3 million tons
of paper and cardboard worth al-
most 2.500 million Swiss francs
was imported from abroad. Thus
trade is more-or-less balanced for
these products.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0)31/ 324 77 78

6.8.4 Paper and cardboard
Import and export of paper and cardboard in millions of tons.
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6.9 Energy from wood

Wood meets 2.5% of Switzerland’s energy 
requirements and about 5% of its heating
requirements.

Wood is the second most important renewable
energy source after hydro-power.

Wood is a particularly climate-friendly fuel
because trees bind the same amount of carbon
dioxide when they grow as they release when their
wood is burnt. Replacing fossil energy fuels with
wood improves Switzerland’s carbon dioxide bal-
ance.

The amount of energy currently being produced
from wood saves Switzerland the equivalent of 350 
goods trains full of oil per year.

Use and potential

Switzerland’s energy require-
ments have increased eight-
fold since the end of the Second
WorldWar. 72% of the increasing
requirements are covered by oil
and natural gas, followed by 22%
from electricity. Wood covers
about 2.5% of Switzerland’s en-
ergy requirements and about 5%
of its heating requirements. This
makes it the second most impor-
tant source of renewable energy 
after hydro-power. Up-to-date,
correctly adjusted wood furnac-
es today comply with the stricter
limits of the Clean Air Act.

In 2002 about 2.6 million cu-
bic metres of wood were burnt 
in Swiss furnaces. This wood cor-
responds to about half a mil-
lion tons of oil; equivalent to 350
fully-laden oil tank trains. This
meant that the annual emissions
of carbon dioxide (CO2) sank
by one and a half million tons,
since, in contrast to fossil fuels,
CO2 from wood is balanced. This
is because trees bind as much
CO2 while they are growing as
they emit when they burn. Re-
placing oil and natural gas with
wood fuel results in fewer green-
house gases being released into
the atmosphere. It would, there-
fore, be preferable, and feasi-
ble, to use wood more often as
a source of energy. Five million
cubic metres of wood from the
forest and timber-processing in-
dustries could, even in the near
future, be used to obtain en-
ergy; which is more than twice
that used today. And this could
be developed even further, since
the theoretical potential is about 
7 million cubic metres. It would
be possible to harvest this much
wood in Switzerland every year
without depleting the forests.

Even if much of wood’s po-
tential as a fuel is not yet being ex-
ploited, it is currently being used
much more intensively as an en-
ergy source than it was ten years
ago.At the end of 2000 20%more

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0)31/ 324 77 78

Holzenergie Schweiz 

8008 Zürich

(0)44 / 250 88 11
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wood was used as a fuel than at 
the beginning of the 1990s. This
is, in particular, due to the pro-
gramme “Energie Schweiz” (En-
ergy Switzerland) and its pred-
ecessor “Energie2000”, whose
recommendations led the Swiss
government and the cantons to
start subsidizing the use of wood
for energy in 1991. Unfortunate-
ly, in spite of some initial success,
motivation has been slowly de-
clining. Facilities for using wood
as a fuel have already been es-
tablished in the pioneering ar-
eas, and there are several indi-
cations that the current level of
financial support is not sufficient 
to continue to expand the use of
environmentally-friendly wood
as an energy source. However,
the Swiss government is deter-
mined to double the use of wood
as a source of energy in the next 
twenty years. Industry, various
associations and energy agencies
and the “Energie Schweiz” pro-
gramme are called upon to help
achieve this goal.

Eco-balance

Using wood as a source of ener-
gy does not only have advantages
from the point of view of reduc-
ing emissions. A comprehensive
eco-balance study is not limited
simply to assessing the pollut-
ants that are released through
combustion, but also takes into
account how the energy sup-
ply is obtained and transported.
Wood recommends itself here be-
cause it is not necessary to trans-
port it over long distances as it 
can be found almost directly on
the doorstep. The preparation
and storage of wood is also easy,
environmentally-friendly and in-
volves little risk. It is, moreover,
renewable. Growing stocks are
unlimited as long as they are sus-
tainably managed.

Wood as a fuel also has eco-
nomic advantages over other
sources of energy. For one thing,
100% of the capital invested in
using wood as a source of energy 
remains in the country, whereas
about 70% of the capital spent on
oil and natural gas energy sup-
plies goes abroad. The timber in-
dustry also creates jobs, which
particularly benefits remote re-
gions, with one new job being
created per thousand cubic me-
tres of wood used annually for
energy. If the potential were ful-
ly exploited and the use of wood
as an energy supplier doubled
from 2.5 million to 5 million cu-
bic metres, more than 2500 new
jobs would be generated.

6.9.1 Wood as a fuel in Switzerland
Consumption (2002) and annual potential of wood as a fuel
in Switzerland in millions of cubic metres.
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Five million cubic metres of wood from the forest and timber-

processing industries could, even in the near future, be used to obtain

energy; which is more than twice that used today. And this could be

developed even further, since the theoretical potential is about 

7 million cubic metres.
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6.10 Paper and
cardboard

In 2002 the Swiss cellulose, paper and cardboard
industry produced almost two million tons of paper.

The cellulose, paper and cardboard industry is an
important purchaser of timber. In 2002 it processed
about 0.38 million cubic metres of round timber
from the forest and about one million cubic metres
of logging debris from the timber processing
industry.

In 2002 the Swiss used on average 225 kilograms
of paper per capita.

Within Europe the Swiss were in third place
behind Germany and Finland in recycling paper in
2002.

Recycled paper is the most important raw
material for the domestic paper and cardboard
production industry, accounting for 60% of the
materials needed.

Paper production

In order to produce paper for
newspapers, wood is first ground
in an energy-consuming proc-
ess and then stewed to a pulp –
so-called wood pulp. The pulp
still contains a lot of other part-
icles such as pieces of bark or
lignin, which means that the pa-
per produced from it tends to be
light brown rather than white,
and turns yellow quickly. High-
er quality writing, printing or
graphical paper is therefore nor-
mally made from chemical pulp,
which is mainly composed of cel-
lulose. In contrast to wood pulp,
chemical pulp is produced using
a chemical and thermal process.
While only 1.05 kilograms of tim-
ber are needed to produce one
kilogram of wood pulp, 2.4 kilo-
grams of timber are needed in or-
der to produce a kilo of chemi-
cal pulp.

Altogether the Swiss cellu-
lose, paper and cardboard in-
dustry produced about 1.8 mil-
lion tons of paper and cardboard
in 2002. They used recycled pa-
per, imported wood and chem-
ical pulp and about 1.4 million
cubic metres of timber. About 
one million cubic metres of this
werewoodchips or sawdust, a by-
product from saw-mills (logging
debris). Qualitatively superior
round timber from Swiss forests is
also used, but much less. In 2002,
for example, only 0.34 cubic me-
tres were used. Theoretically the
Swiss paper and cardboard indus-
try is productive enough to cov-
er the country’s needs, which are
1.65 million tons of paper annu-
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Recycling

The most important raw mate-
rial in manufacturing paper and
cardboard in Switzerland is nei-
ther wood pulp nor cellulose, but 
recyled paper. The Swiss collect 
the impressive amount of 160 kil-
ograms per head of old paper ev-
ery year, a total of more than one
million tons. The collected paper
is sorted and the lower quality
is discarded. About 80% to 90%
of the collected paper is then re-
cycled. This is sensible from two
points of view: first, eco-balance
studies show that recycling pa-
per is environmentally friendlier
than the manufacture of paper
or cardboard from wood pulp or
cellulose. Moreover, it is cheap-
er to bring paper back into the
manufacturing process than it is
to burn it. This means that recy-
cling is economic. Old paper has
become the most important raw
material for the domestic paper
and cardboard industry, account-
ing for two thirds of the raw ma-
terials used.

This means that Switzerland
is one of the leaders in Europe
as far as recycling is concerned.
The same applies to the quanti-
ty of old paper people in Switzer-
land collect for recycling. Meas-
ured against the new paper used,
the collection rate in 2001 was al-
most 70%. This means that, fol-
lowing Germany and Finland,
Switzerland is in third place in
Europe.

Old paper has become the most important raw material for the domes-

tic paper and cardboard industry, accounting for two thirds of the raw

materials used. This means that Switzerland is one of the leaders in

Europe as far as recycling is concerned.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 
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ally or 225 kilos per capita. How-
ever, in reality, nearly 70% of the
paper produced in the country is
sold abroad, while about 65% of
the paper Switzerland uses is im-
ported.

6.10.1 Paper and cardboard consumption
Paper and cardboard consumption in kilograms per capita in
2000 (values with * are from 1998) and the EU and world aver-
ages.
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6.11 Amenities 
and recreation
in the forest

The forest is a popular place for recreation
and leisure.

The Swiss go into the forests as often as they 
visit friends or acquaintances. Most enter the forest 
once a month in summer and more than half of the
population even go there several times a week.

Recreation value of the forest: 1778 Swiss francs 
per person and year.

Its popularity could become a problem. In some
places, particularly near a city or town, the
functions and the diversity of the forests are
endangered.

The impact of recreational activities costs forest 
owners between 120 and 4000 Swiss francs a year 
for each hectare.

Recreational use

In Switzerland, anyone who
wants to go to the forest can go
whenever and wherever they like.
This is because the forest is free-
ly accessible for normal use, re-
gardless of whether it is private-
ly or publicly owned. The right 
of free access was laid down in
1907 in Article 699 of the Swiss
Civil Code. This is not something
that can be taken for granted. In
France and Italy, for example,
you are usually not allowed to
enter private forests. In Switzer-
land, however, such restrictions
are only permissible if they are in
the interests of forest protection
or some other public concern,
e.g. in order to preserve biodi-
versity. The Swiss make good use
of their rights and go to the for-
est as often as they visit friends or
acquaintances. Those who have
never set foot in a forest are a
small minority. 96% of the popu-
lation visit the forest in the sum-
mer (87% in the winter), 58%
even going several times a week
(38% in the winter). This has not
changed in the last 20 years. The
forest was, and still is, a popular
place for recreation and leisure.
Surveys show that the recreation-
al function of the forest is highly 
regarded. Only the forest’s func-
tions of producing enough oxy-
gen andmaintaining biodiversity 
are considered more important.

People mainly visit a forest to
relax in an agreeable atmosphere
and take a walk in the fresh air.
The forest is also attractive as a
place for outdoor activities and
sports, with jogging, fitness trails
and cycling as the most popular.
People pursuing sports or just go-
ing for a walk all appreciate the
forest’s well-developed andmain-
tained infrastructure. According
to surveys, 73% of forest visitors
are satisfied with the present pro-
vision of paths, benches and bar-
becue spots. 40% of the Swiss for-
est area is, in fact, no more than
30 metres away from a forest road

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78
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or footpath, and there are cur-
rently 600 square metres of well-
kept forest per capita in Switzer-
land. On average,most Swiss can
reach the nearest forest within
20 minutes, and more than half
of them walk there. Since 71%
of the Swiss population live in
towns or cities, the forests closest 
to the towns are used most. This
is the case for 5% of the total for-
est area, but in the Central Plat-
eau it is 8%. In comparison, 83%
of the Swiss forests are never, or
hardly ever, used for recreation.

For the first time figures are
available for the value of recrea-
tion provided by all the forests
in Switzerland and for the whole
population. A new study com-
missioned by the Swiss Agency 
for the Environment, Forests and
Landscape (SAEFL) calculating
the costs of travelling and staying
arrived at a value of 1778 francs
per person and year. Multiplied
by the number of adults over 18
years living in Switzerland the to-
tal recreational value of the forest
amounts to 10.5 thousand mil-
lion francs. This figure includes
the costs for getting to the forest 
and returning (travelling costs)
and the money equivalent of the
time spent on the journey and
the stay in the forest.

Strain on the forest

Althoughmost visitors prefer the
forests close to the towns, there
is still a danger that even some
more distant forests will be vis-
ited too frequently. The Swiss
have an increasing amount of
free time, which means that ac-
tivities in the forest are not con-
fined only to weekends. The
latest sport trends, such as snow-
shoe walking or mountain bik-
ing, encourage this trend. In par-
ticular people on snow-shoes can
penetrate remote forest areas and
may endanger wildlife.More and
more people are also using the
forest as a backdrop for mod-
ern recreational activities such as
survival training, paint-ball war
games or techno-parties. If these
events are large, permission from
the canton is needed. For numer-
ous other matters, such as mush-
room collecting, or whether dogs
must be on leads, legislation var-
ies from canton to canton.

Forests in built-up areas are
exposed to particularly high lev-
els of stress – as can be seen in
the “Allschwiler Forest” near Ba-
sel. The area is visited by more
than a quarter of a million peo-
ple every year, which has led to
a 60% reduction in ground veg-
etation and 40% in plant diver-
sity. Where only bare ground is
left, therewill be no ground-nest-
ing birds or hares. The frequency 
of accidents with game animals
in the Allschwiler Forest is much
higher than average, due to the
large volume of traffic, attacks by 
dogs and the enormous number
of visitors in general. The dam-
age done by these intensive rec-
reational activities costs the for-
est owners between 120 and 4000
Swiss francs per year and hectare,
since it is up to them to repair the
paths, protect the forest and deal
with any damage to young trees.

The forest was, and still is, a popular place for recreation and leisure.

Surveys show that the recreational function of the forest is highly 

regarded. Only the forest’s functions of producing enough oxygen and

maintaining biodiversity are considered more important.

6.11.1 Keep fit trail in a forest
The forest is the most important place for relaxation
and leisure in Switzerland.
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6.12 Forests
as cultural sites

Almost all Swiss forests have been, and still are,
influenced by humans and are therefore of cultural
value.

The Cultural Property Inventory contains 1647
objects of national importance. 6% of them can
be found in forests.

The open-air museum in Ballenberg shows the
role forests and timber play in human lives and

society.

There are several places in Swiss forests where
people have sought spiritual strength for centuries.
They are called “places of power”.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Forest utilization and timber 

industry

(0) 31/ 324 77 78

Swiss Federal Research Institute WSL

8903 Birmensdorf

Research Dept. LANDSCAPE

Section Landscape inventories

(0) 44/ 739 23 43

Sites of
cultural interest
For centuries, the forest provid-
ed much of the population with
essential raw materials, includ-
ing building materials, fuel wood
and food for humans and ani-
mals. Different types of manage-
ment, such as coppice or coppice
with standards forests, chestnut 
groves or wooded pastures, bear
witness to the practices of previ-
ous centuries.Most of these man-
agement forms have been aban-
doned in recent decades because
they are too complicated, their
products are no longer required
or other forest products provide
more income.

These types of management 
are now being reintroduced, as
their special structures have a
positive influence on biodiversi-
ty. By signing the Vienna Decla-
ration and Resolutions, Switzer-
land has agreed to register and
maintain historically and cultur-
ally important objects and sites in
forests. These include old forms
of management and traditional
cultural landscapes.

A first step in protecting a for-
est’s cultural properties is to reg-
ister them in the national Cultur-
al Property Inventory. It currently 
contains 1647 objects of national
importance, of which 6% are in
forests. It not only includes old
buildings but also monuments
and cultural objects. Historical
transport routes in Switzerland
are separately registered in the
Inventory of Historical Transport 
Routes.

No national guidelines for
handling cultural property exist,
either in the Forest Development 
Plan or generally in forestry prac-
tice. The cantons decide whether
and how they will include cultur-
al property in their planning. For
example, Canton Zug’s Forest 
Development Plan states: “Mon-
uments and natural objects in
the forest should be well main-
tained”.
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However, in reality forest cul-
tural property is frequently for-
gotten. For example, there is an
old dance site nearDürrenroth in
Canton Bern, first used in the 17th

century, when dancing and other
popular recreations were consid-
ered to be offensive and immor-
al. So they could share liabili-
ty, the village youth of the time
founded a dance-place corpora-
tion, which operated the dance
site in the woods. This spot re-
mained in the possession of the
corporation until 2002, but now
belongs to a private forest owner,
who uses it as a storage place for
timber. Other places have been
preserved, such as the site in the
Zürichberg Forest, where there is

a war memorial commemorating
Napoleon’s victory over the Aus-
trians and the Russians in 1799.

Of great importance are,
therefore, institutions such as
the open-air museum at Ballen-
berg, which documents the role
of the forest and timber in peo-
ple’s lives in the past and dem-
onstrates old skills and crafts.
The International Tree Archives
in Winterthur also document the
cultural-historical importance of
the forest.

6.12.2 Types of Management
Percentage of areas in Swiss Forests under different types of management.

Type of Management Percentage of the total
forest area in Switzerland

Example

Coppice 2 Chestnut coppices above
Locarno, Ticino

Coppice with
standards

2 Gross Vorderholz in
Basadingen Turgau

Chestnut grove 0.3 Plazza in Soglio, Grisons

Wooded pasture 12 Col des Planches in
Chemin, Valais

Spiritual sites

So-called “places of power” and
sacred sites are considered to be
energy centres where people can
obtain spiritual strength from na-
ture. Often churches and chapels
were built at such sites. The Celts
are known to have worshipped
“Holy” trees, but the church
fought these traditions, e.g. in the
Napf region, where tree worship-
ping was forcibly ended in the
18th century. Knowledge about 
these “holy” trees has, never-
theless, been preserved, and has
been especially well documented
around Berne. Such trees include
the 600-year-old “Stouffeneiche”
(Stouffen oak) on the Stauffe-
nalp, the 1000 year-old “Gärstler
Eibe” (Gärstler yew) near He-
imiswil or the “Dürsrütiwald”
(Dürsrüti forest) near Langnau
in Emmental, which was once re-
nowned for its century-old white
fir trees. The so-called “Glasbrun-
nen” (Glass Spring), in the forest 
at Bremgarten near Bern, is said
to be a place for finding true love
and fertility. There are also plac-
es of power in western Switzer-
land such as the “Forêt des Fées”
(Forest of the Fairies) and the
“Grotte du Diable” (Devil’s Grot-
to) at Salève near Geneva. Oth-
er places of power can be found
nearUrnäsch (Schlatt,AR), in the
Swiss National Park (GR), in the
Rigi area (LU), in the Maderan-
er and Meien valleys (UR) and in
Schächental (UR).

6.12.1 Cultural sites in Swiss forests
The Swiss Cultural Property Inventory lists 1647 sites,
of which 6% are in forests.

•• Cultural sites according to the
Swiss Cultural Property Inventory
•• Cultural sites in forests
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6.13 Forest education

The forest is a particularly suitable place for
teaching and learning, and a place where children
and young people can consciously experience a
natural environment.

Children and young adults are encouraged to
develop a relationship with the forest by experienc-
ing it interactively.

Education in the forest aims to explain the forest

as a complex habitat and promote an understand-
ing of its functions and needs.

The forest:
a place of learning
Forest pedagogy provides educa-
tional opportunites to promote
an understanding of the com-
plex habitat of the forest, and
its functions and needs. The for-
est is a particularly suitable place
for teaching and learning, and a
place where children and young
adults can experience a natural
environment. This is no longer
the case for many young people
of the present generation who
grow up in an urban informa-
tion- and consumer-oriented so-
ciety full of artificial stimuli.

Education in the forest ca-
ters for an established need: in
the last two decades numerous
organisations and institutions
that are active in forest pedago-
gy have been founded in Switzer-
land. There is now a wide range
of organisations and courses ca-
tering for different interests and
audiences. Article 34 of the Law
on Forests allows the Swiss gov-
ernment and the cantons to sup-
port activities related to forest
pedagogy.

SILVIVA, for example, is an
important institution for envi-
ronmental and forest education
in Switzerland. For several years
now, the non-profit organisation
has been a partner of the Forest 
Agency in the external organisa-
tion of forest pedagogical activi-
ties. SILVIVA is currently based
at WSL in Birmensdorf and has
one branch in the French and
one in the Italian part of Switzer-
land. This structure means that 
SILVIVA can offer basic and fur-
ther educational courses in for-
est pedagogy throughout Swit-
zerland. SILVIVA considers itself
to be a centre of competence for
all questions related to education
about the natural environment.

The SILVIVA campaign
“Meeting-Point Forest – Educa-
tional Opportunites Provided
by the Forestry Organisations” is
of particular importance for its
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public relations. The campaign
is supported by SAEFL, WSL, the
forestry organisations in Swit-
zerland, the Association of Swiss
Foresters and the cantons. Forest 
owners have also been involved
and are using the opportunity to
remind people that every piece
of forest has an owner. Some for-
est owners invite school classes to
be introduced to their forests by 
a specialist. With their wealth of
knowledge and practical experi-
ence, they can provide extensive
information, adjusting their pres-
entations to the audience’s age.
This allows the pupils to discover
the forest as a living area of eco-
nomic significance, for example,
by observing how and why a for-
ester fells a tree.

FURTHER INFORMATION
Swiss Agency for the Environment,

Forests and Landscape SAEFL

3003 Bern

Forest Agency

Section Bases and forestry professions

(0) 31/ 324 77 78

Education in the forest caters for an established need: in the last two

decades numerous organisations and institutions that are active in forest 

pedagogy have been founded in Switzerland. There is now a wide

range of organisations and courses catering for different interests and

audiences.

6.13.1 Forest kindergarten
Educational courses in the forest are popular. They offer opportunities
to learn playfully in a natural environment.
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munities. Typical alluvial forest 
trees are the: willow, poplar, pen-
duculate oak, elm and ash.

AMMONIA Pungent, poison-
ous and gaseous nitrogen com-
pound (chemical formula: NH3). It 
enters the environment through,
for example, liquid manure.

AMMONIUM Ammonium (chem-
ical formula: NH4

+) is a form of
>ammonia dissolved in water. Am-
monium salts are used as ferti-
lizers in agriculture. In nature, for 
example, in soil and water, am-
monium is formed mostly dur-
ing the decomposition of animal
or plant proteins. Microorgan-
isms can convert ammonium in
soil and water into >nitrates.

ASSIMILATE Product that forms in
living organisms through the trans-
formation of substances from out
side the body into substances 
of the body (building material for 
the body or storage substances).
Plants, for example, use sun-
light to produce from >carbon
dioxide, water and nutrients 
all the substances they need
for growing such as starch,
sugar and cellulose.

B
BASE A chemical compound
that can absorb >protons is 
called a base. Complementary to
>acid, which it can neutralise.

BIODIVERSITY MONITORING
SWITZERLAND (BDM) A SAEFL
(Swiss Agency for the Environ-
ment, Forests and Landscape)
project to monitor biological di-
versity in Switzerland. Within the
framework of BDM, experts make
regular surveys of the number of
certain animal and plant species 
on sample plots in order to detect 
changes in biological diversity. It 
also serves to define concrete tar-
gets for nature protection policies 
and to evaluate the implemented
measures whether they are effec-
tive enough to meet the targets.

BIODIVERSITY Scientific term for 
the diversity of biological forms.
Since the beginning of life on
earth, evolution has produced an
enormous amount of different 
forms of life. Scientists estimate
that there are about 10 million spe-

cies. Biodiversity, however, not 
only refers to the the diversity of
species but also to the diversity 
of communities and >eco systems 
as well as to genetic diversity 
including all the varieties of
domestic plants and animals.

BIOMASS All the living >organic
matter in an ecosystem
(material produced from living or
dead organisms).

BOG WOODLAND >Stand of
trees growing in a bog. Accord-
ing to the Nature and Nation-
al Heritage Conservation regu-
lations (NHV), bog woodland,
like birch bog woodland, peat-
moss dwarf mountain pine for-
est and peat-moss spruce forest,
includes some of most valua-
ble habitats in Switzerland.

BROADLEAF FOREST >Stand
dominated by broadleaf trees 
(proportion of conifers < 10%).

BUTT LOG OR BRANCH-FREE
STEM Section of the stem that is 
free of branches and from ground
surface to the bottom of the
crown, from which timber of the
highest quality can be obtained.

C
CARBON Basic building block
(chemical formula C), for all >or-
ganic compounds. When carbon
or cabonaceous compounds are
burnt, >carbon dioxide is formed.

CARBON DIOXIDE Colourless 
gas (chemical formula: CO2), part 
of the air (0.03%). Formed through
combustion or the decomposition
of carbonaceous materials such as 
wood or oil. As a greenhouse gas 
carbon dioxide is thought to
contribute significantly to global
warming. Plants bind carbon diox-
ide from the air and incorporate
>carbon in their biomass 
(>photosynthesis).

CARBON SINK Term from ma-
terial flows analysis. It describes 
the endpoint of a material flow 
in which material is continual-
ly absorbed and therefore grows.
The forest is often considered
a sink for >carbon as trees ab-
sorb carbon into their >biomass.
In the long term, however, the in-
take and release of carbon are

A
ACID A chemical compound that 
releases a proton in aqueous so-
lution is called an acid. Acidic food
tastes sour. Counterpart of base.

ACIDIFICATIOIN, ACIDIFY Most 
soils have a natural capacity to
neutralize (buffer) acids to a certain
extent. However, if acids contin-
ue to be released into a soil over a
longer period of time, for example
through air pollutants, the soil will
eventually lose its buffering capac-
ity. The >pH value drops and the
soil gets acidified (see also >criti-
cal load). The >protons released
by the acids can push nutrients 
out of the soil. An acidified soil
cannot, therefore, nourish plants 
as well as a balanced or basic soil.

ADDED VALUE The total income
resulting from an economic activ-
ity. It is calculated by deducting all
previous purchases from the rev-
enue of a business. Thus salaries,
profit and taxes are included in
the added value. The sum total of
the added values of all econom-
ic units in a national economy is 
the >gross domestic product.

AFFORESTATION Form of artificial
> regeneration, planned planting of
trees by people. Unlike >planting,
afforestation takes place on areas 
not previously covered by forest.

AIR POLLUTANTS Pollutants 
transported in air, including gases 
like >ozone, nitrogen oxide or sul-
phur dioxide, as well as dust par-
ticles and volatile solutions in tiny 
droplets of, e.g. liquid manure.

ALLUVIAL FOREST OR RIPAR-
IAN FOREST periodically flood-
ed > wetland forest in river flood-
plains. Consists of a mosaic of
damp and nutrient-rich forest,
bog and meadow plant com-

Glossary
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in equilibrium, which means that 
the forest cannot really be con-
sidered a carbon sink as such.

CARR FOREST A > wetland forest 
on waterlogged soils, that are of-
ten flooded in spring and after-
wards dry out on the surface.
It mostly consists of alder 
(alnus glutinosa).

CELLULOSE Cellulose is an im-
portant raw material that can be
used for making valuable, wood-
free paper. It is extracted from
broadleaf and conifer timber in a
chemical process, during which
> lignin is also removed from the
wood fibres. In contrast to > wood
pulp, only around 50 kilograms of
cellulose can be produced from
100 kilograms of dry wood.

CLOSE-TO-NATURE SILVICUL-
TURE Silviculture oriented to the
natural development of the for-
est. Unlike a natural forest, a for-
est close to nature is used, but 
in such a way that the ecosys-
tem remains intact. Close-to-na-
ture forests consist mainly of tree
species indigenous to the site.

CONIFER FOREST >Stand
dominated by conifers (propor-
tion of broadleaf trees < 10%).

CONVENTION ON LONG-RANGE
TRANSBOUNDARY AIR POL-
LUTION The >UNECE Conven-
tion on Long-Range Transbound-
ary Air Pollution was signed by 31
countries including Switzerland in
1999. It specifies goals for reduc-
ing the emission of sulphur diox-
ide, >nitrogen oxides, >ammonia
and volatile organic compounds,
as well as measures for achiev-
ing these goals. These pollut-
ants not only lead to the >acidi-
fication or over-fertilization of soil
and water, but are also the start-
ing substances for the forma-
tion of tropospheric ozone.

COPPICE FOREST Oldest form of
regulated forest use, mainly for ob-
taining firewood. This kind of silvi-
culture favours tree species able
to form >coppice shoots, such as 
hornbeam and oak. Coppice for-
ests are clear-felled within short 
time intervals (10–30 years).

COPPICE SHOOTS Shoots that 
sprout from the remaining stump
after a tree has been felled. They 

are used in some forms of man-
agement  to > regenerate the
> stand (cf. >coppice forest).

COPPICE WITH STANDARDS
Forest with a two-layer structure,
further development of >cop-
pice. The lower layer of >cop-
pice shoots is harvested frequently 
whereas the top layer (overstorey)
of > standards is used for produc-
ing construction timber and wood
for carpentry, as well as fodder 
trees in wooded pastures. Typical
management form from the early 
Middle Ages until the 19th century.

COPSE See woodland.

CRITICAL LOAD Amount of harm-
ful substances that an >ecosys-
tem can take without any long-
term damages. Ecosystems are
able to cope with harmful sub-
stances to a certain extent by al-
tering or reducing them and by 
repairing or compensating for 
damages that have occurred. If
the influx of harmful substances is 
higher than the critical load deter-
mined by experts, irreversible dam-
ages will result in the ecosystem.

CROWN DEFOLIATION OF UN-
KNOWN ORIGIN That part 
of the >general defoliation
which the observer cannot at-
tribute to any known cause.

CULTURAL PROPERTY IN-
VENTORY Inventory of a coun-
try’s cultural assets that, accord-
ing to the Hague Convention on
the Protection of Cultural Prop-
erty in the Event of Armed Con-
flict, should be protected. Swit-
zerland ratified the Convention in
1962 and published the “Swiss In-
ventory of Cultural Property of Na-
tional and Regional Importance” in
1988. The revised edition in 1995
listed around 1,600 national as-
sets and 6,600 regional assets.

D
DBH See Diameter at breast 
height.

DEAD WOOD Dead trees, branch-
es and roots in forest stands or 
in watercourses. Dead wood pro-
vides a habitat for thousands of
fungi, insects, birds and mam-
mals, including many endangered
species. >Virgin forests char-

acteristically contain especially 
high proportions of dead wood.

DIAMETER AT BREAST HEIGHT
(DBH) The diameter of a tree
trunk 1.3 metres above the
ground (convention to stand-
ardise tree measurements).

E
ECOSYSTEM A dynamic, func-
tional unit of living organisms and
their inanimate habitats. The or-
ganisms interact with their animate
and inanimate environment (soil,
water, air, etc.) and exchange en-
ergy, material and information.

F
FLOWERING PLANTS The most 
developed terrestrial plants are
characterized by the fact that 
they have flowers. Clearly differ-
ing from the other leaves, flowers 
serve for procreation and produce
seeds. Flowering plants are there-
fore also called seed plants (sper-
matophytae) and consist of two
groups: gymnospermae (naked
seeds), to which our coniferous 
trees belong, and angiospermae
(enclosed seeds). Angiospermae
are the great majority of all plant 
species (more than 200‘000 spe-
cies) and are considered the typ-
ical flowering plants because of
the conspicuous colours and
forms of their flowers. Plants 
that do not belong to the flower-
ing plants are for example moss-
es, ferns, horsetails and algae.

FOREST ENTERPRISE Organi-
sational unit that manages the
forest on behalf of the forest 
owners. Usually funded by lo-
cal, regional or national author-
ities, e.g. by a municipality.

FOREST FUNCTIONS Func-
tions that the forest currently ei-
ther wholly or partially fulfills (forest 
effects), could fulfill (potential for-
est effects) and should fulfill (social
needs). Important functions of the
forest in Switzerland are: to pro-
vide protection against natural haz-
ards, timber production, nature
conservation (habitat for plants 
and animals), recreation, protecting
drinking water, and filtering the air.
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FOREST MANAGEMENT PLAN
Planning instrument of > forest en-
terprise and forest private enter-
prise. Part of forest policy together 
with the > regional forest plan.

FOREST RESERVES Forest 
stands where fostering biodiversity 
has priority over commercial use.
In natural forest reserves human
intervention is no longer permit-
ted at all, whereas in special for-
est reserves interventions do take
place to protect the habitats of
threatened plant and animal spe-
cies or to maintain historical forms 
of forest management such as 
>coppice with standards, >cop-
pice forest, >groves and >wood-
ed pastures. So-called >SGI for-
ests are designated to preserve
certain forest tree species.

FOREST STATISTICS Con-
tain statistical data relevant to
the forest economy. The Swiss 
Federal Statistical Office col-
lects the data annually.

FOREST STEWARDSHIP
COUNCIL (FSC) An internation-
al organisation of representa-
tives from the forestry profession,
the timber industry, environmen-
tal groups and indigenous peo-
ple’s organisations. It has been
promoting ecologically and so-
cially sustainable use of the for-
est since 1993 and certifies 
appropriately produced tim-
ber with the FSC Label.

G
GENERAL DEFOLIATION De-
viation in transparency of the
crown foliage estimated by com-
parison with reference trees in a
comparable location with com-
plete needles or foliage.

GROSS DOMESTIC PRODUCT
(GDP) Economic measure for the
total production of all enterpris-
es located in a country (i.e. the
sum of the >added values of the
individual enterprises). The GDP
serves to calculate the economic
growth of a country, for example.

GROUND WATER Percolat-
ing precipitation water in a per-
meable subsoil. It is usual-
ly of drinking water quality as it 
is filtered through the soil and
the underlying rock layers.

GROUNDWATER ZONE Area
in which a significant quanti-
ty of ground water is present.

GROUNDWATER PROTEC-
TION ZONE The authorities des-
ignate groundwater protec-
tion zones around the springs 
that supply drinking water. For 
these zones restrictions on land-
use and other regulations have
been made to prevent contam-
ination of the groundwater.

GROVE Park-like mead-
ow stocked with sweet chest-
nut or walnut trees. Used for tim-
ber and fruit production as well
as for hay-making and pastur-
ing. In Switzerland it is found
mostly in the southern Alps.

GROWING STOCK Volume of
standing timber in a > stand or 
an area. The >NFI includes des-
iccated and fallen trees. Growing
stock is usually given in cubic me-
tres of wood per hectare forest.

H
HIGH FOREST Form of forest 
in which the trees are mostly 
> standards.

I
INCREMENT Increase in diameter,
height, circumference, area,
volume or value of a > stand
or of individual trees in a
particular time unit.

INDICATOR AREA Indicator ar-
eas are sample or refence plots 
for monitoring the long-term ef-
fects of management methods 
and other measures on the for-
est. For example a network of in-
dicator areas, each 1 to 2 ha in
size, was set up in Swiss moun-
tain forests to ensure that monitor-
ing is both effective and efficient.
Each of these areas is representa-
tive of one particular type of man-
agement. Over a long period of
time one can observe how the var-
ious management methods actu-
ally work when put into practise.

INDUSTRIAL WOOD MATERIAL
>Logging debris or residual timber 
used industrially, for example, for 
producing chipboard or paper.

INVASIVE SPECIES Species al-
ien to region that spread without 
human assistance and compete
for habitat with endemic plants.

L
LIGNIN Scaffolding substance
in wood that stiffens and ce-
ments cellulose fibres togeth-
er. When wood is mechanically 
or chemically processed in pa-
per manufacturing, > wood pulp
or >cellulose is produced.

LOGGING DEBRIS The part of
the timber harvest that cannot be
sold as >Roundwood. This in-
cludes branches, twigs, tree bark,
woodchips, shavings and sawdust 
and makes up about 40% of the
total volume of harvested wood.
Around a million cubic metres of
logging debris accumulate in Swit-
zerland annually. Logging debris 
can be used as > industrial wood
material to produce chipboard
and paper or to extract energy.

M
MANAGED SPRUCE
FOREST Forest containing
an artificially high proportion of
spruce of more than 90% (Nor-
way spruce or fir: Picea abies).

MICRO-ORGANISMS Micro-
scopically small creatures, usu-
ally single-cell organisms, espe-
cially bacteria, fungi, lower algae,
and protozoans. They are wide-
spread in soil, water and air. A
gram of cropland may contain
millions of micro-organisms.

MIXED FOREST >Stand in
which broadleaf and conifer 
trees both occur (cf. >broad-
leaf forest and >conifer forest).

N
NATIONAL FOREST INVENTORY
(LFI) The NFI periodically records 
the state of Switzerland’s forests 
and any changes that have taken
place. This data collection makes 
it possible to draw statistically re-
liable conclusions about the for-
est in Switzerland and in the larg-
er cantons and regions. The first 
inventory (NFI1) was carried out in
1983–85. The second took place
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in 1993–95. The surveys for NFI3
are taking place in 2004–2007.

NATURAL FOREST Forest so little
influenced by humans that the mix-
ture of tree species and the struc-
ture of the stands can return to
their original state within one tree
generation. It includes forest that 
is no longer managed, but which
has close-to-nature tree stands.

NEAR-NATURAL FOREST
MANAGEMENT See close-
to-nature silviculture

NFI See National Forest Inventory.

NITRATE Chemical compound of
nitrogen and oxygen (chemical for-
mula NO3

-). Nitrate salts are used
as fertilizers in agriculture. Too
much nitrate in drinking water and
vegetables is a threat to health.

NITROGEN Colourless and odour-
less gas, which is the main com-
ponent in air (chemical formu-
la: N). Nitrogen compounds 
serve as fertilisers for plants.
They may find their way into for-
ests either via air (car exhausts,
droplets of liquid manure, etc.)
or through precipitation. This 
leads to excessive fertilisation.

NITROGEN OXIDES Collective
term for gases (chemical notation:
NOX) that form at very high tem-
peratures, particularly in combus-
tion processes, from nitrogen and
oxygen. The main source is motor-
ised traffic. With water these ni-
trogen oxides form >acids that 
can attack organic tissue. Along
with other air pollutants nitrogen
oxides are the starting substanc-
es for forming the >ozone that 
remains close to the ground.

O
OLD GROWTH: BIOLOGICAL
Old trees, some dying, providing a
habitat for many living things (fun-
gi, lichen, insects, birds, etc.).

OLD GROWTH: FOR-
EST MANAGEMENT Trees 
(over-)due for harvest.

ORCHARD See Grove

ORGANIC The adjective organ-
ic refers to a) natural substances 
of biological, animate nature and

b) carbon compounds in chem-
istry. The opposite is anorganic.

OZONE Ozone (chemical no-
tation: 03) is an aggressive oxy-
gen compound. At high altitudes 
the ozone layer protects the earth
from harmful ultraviolet radiation.
Near to the ground even a low 
concentration of ozone can be
harmful: Ozone irritates the res-
piratory tract of humans, and it 
also damages plant cells and im-
pedes the growth of plants.

P
PESTICIDE Generic term
for all chemical plant protec-
tion agents that keep disease,
pests and unwanted competi-
tors away from useful plants.

PH VALUE The pH value is a
measure for the concentration of
>protons in a water solution, for 
example in the > soil solution. Flu-
ids with a pH value of 7 are con-
sidered neutral; a pH value above
7 is basic and below 7 is acidic.

PHOTOSYNTHESIS Biochemi-
cal process in which plants use
energy from sunlight to pro-
duce organic compounds (car-
bohydrates) from >carbon diox-
ide and water. In this way plants 
construct their own >biomass.

PIONEER COMMUNITY Plant 
communities that establish
themselves in new areas or on
bare sites, such as areas cleared
by floods or glacier run-outs. In
the forest the pioneers are shrubs 
and light-loving fast-growing
trees such as willow, birch, ash,
cherry and aspen.

PLANTING Planting saplings 
in a forest in order to improve
regeneration (for example
on windthrow areas).

PRIVATE FOREST ENTERPRISE
Privately run > forest enterprise.

PROTECTION FOREST Forest that 
protects people and infrastruc-
ture (houses, roads, railway lines,
etc.) from natural hazards like ava-
lanches, debris flow and rockfall.

PROTON A special form of
the chemical element hydro-
gen (chemical notation: H+). Pro-

tons are released by >acids in
water solutions and absorbed by 
>bases. In acidic soils there is 
an overabundance of protons.

Q
Q-LABEL Swiss quality label
for sustainably produced wood.
Equivalent to the >FSC label.

QUARANTINE ORGANISMS Mi-
cro-organisms that, according to
plant protection regulations, are
subject to official control measures.
Countries use strict measures to
try to prevent their introduction.

R
RAPID BIODIVERSITY ASSESS-
MENT (RBA) Method to measure
>biodiversity. With special traps 
the species diversity of inverte-
brates (insects and spiders) is
assessed at certain points. In the
WSL project with the same name
this method is used to measure
the local biodiversity in 42
locations in Switzerland, of
which a third are in a forest.

REGENERATE, REGENERATION
Seeding and growth of young
trees. If this happens without hu-
man intervention, then it is called
“natural regeneration”. Regen-
eration can be stimulated by sil-
vicultural measures (e.g. selec-
tive felling) or be initiated directly 
by human effort (>planting).

REGIONAL FOREST PLAN Basis 
for the > forest management plan.
The regional forest plan is an
instrument for guiding and coordi-
nating the cantonal forestry 
services. It specifies how the
forest benefits the public
(> forest functions) and provides 
guidelines on sustainable
forest management. It has to
be coordinated with the can-
tonal structure plan for the law 
on land-use planning and re-
fers to a region or a canton. For 
the public authorities the region-
al forest plans are binding.

RESIDUAL TIMBER See
Logging debris.

ROUNDWOOD Straight stems 
without branches or bark.
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S
SANASILVA Yearly survey of
crown defoliation and death rates 
of trees in Swiss forests as indica-
tors of their general vitality. Crown
defolitation is regarded as an un-
specific sign of the stress the trees 
are subjected to. The SANASILVA
inventory has been conducted by 
scientists of the Swiss Federal In-
stitute for Forest, Snow and Land-
scape Research WSL since 1985.

SEBA An ETH and SAEFL project 
for promoting rare tree species. In
the first phase (1997–2000) 10 se-
lected tree species from north of
the Alps were investigated and
strategies for promoting them de-
veloped. In 2001 the project was 
extended to include 24 tree spe-
cies in the whole of Switzerland.

SEED STAND > Stand of spe-
cial quality selected for seed col-
lection. Attention is paid to the
qualities that are important for 
the economic value of the tree:
straight shafts, no branches,
wood not under tension, etc.

SELECTION FOREST Forest with
a vertical structure where trees of
all ages grow next to each other 
individually or in small groups. In
contrast to clear cutting, selection
felling as a management 
method only takes out individu-
al stems which maintains this ver-
tically varied stand structure on
small patches. The selection for-
ests of the Jura near Neuchâtel
and the Emmental, that mostly 
consist of silver fir, spruce and
beech, are world-famous.

SEMI-FINISHED PRODUCT Proc-
essed raw material used in mak-
ing further products. Examples of
semi-finished products made of
wood are: boards, beams, me-
chanical wood pulp, >cellulose,
methanol and chipboard.

SGI-FOREST >Stand of spe-
cial genetic interest (SGI), which
helps to maintain the genetic ma-
terial of particular tree species 
and their ecological races. To
date five forests in Switzerland
have been declared SGI forests.

SHADE-TOLERANT TREE SPE-
CIES Tree species that require lit-
tle light, e.g. beech, spruce and

fir. Shade-tolerant seedlings can
cope with a lot of shade and ma-
ture trees produce a lot of shade.

SHRUB FOREST Wooded are-
as where more than 2/3 of the
> stand is covered with shrubs.
Woods covered with green alder,
dwarf mountain pine and low 
hazel bushes are typical
examples of shrub forest.

SOIL SOLUTION Water found in
the spaces between the solid
soil particles, enriched with
dissolved minerals.

STAND Collection of trees that 
clearly differs from its surround-
ings because of the tree species 
it contains, its age or its struc-
ture. In the >NFI, stands are a
minimum of 500 m2 in size.

STANDARDS Trees that have
grown through > regeneration
from seeds in contrast with
those from >coppice shoots.

STEM WOOD Wood suita-
ble for sawing (also known as 
>Roundwood or saw-wood),
used in producing boards,
beams, laths and veneers.

SURFACE RUN-OFF Water 
from precipitation flowing
as rivulets, streams or rivers 
on the soil surface.

SUSTAINABLE MANAGEMENT
Management that ensures the
long-term continuity of all forest 
functions, including that of be-
ing an important habitat for plants 
and animals. Management of a
stand of trees is said to be sus-
tainable if the quantity of wood
harvested is, in the long term, no
more than that which regrows.
This principle was already part 
of the regulations stipulated in
the first Forest Law of 1876.

SWAMP WOOD-
LAND See carr forest

SWISS LAW ON FORESTS Swiss 
Law on the Forest, dated 4 Octo-
ber 1991, which came into force
on 1 January 1993, and the For-
est Ordinance (FOR) of 30 Novem-
ber 1992. The first Swiss forest 
law, however, was the “Feder-
al Law on the Superintendence
of the Federal Government over 
the Forest Police in Mountain-

ous Areas” of 1876, that already 
contained the principle of > sus-
tainable forest management.

SWISS NATIONAL FOREST PRO-
GRAMME (NFP) The Swiss Na-
tional Forest Programme is a
programme for political action,
specifying long-term visions for 
the state of the forest, quantifia-
ble goals, strategies and meas-
ures to be implemented by 2015.
It was set up in 2002/03 in a par-
ticipative process and provides the
basis for deciding on the future di-
rection of federal forest policy.

T
THICKET Closed stand domi-
nated by trees that are most-
ly less than 12 cm in diame-
ter. See also > young growth.

U
UNITED NATIONS ECONOMIC
COMISSION FOR EUROPE UN-
ECE The UNECE was founded
in 1947 as one of the five region-
al UN organisations. Its primary 
goal is to promote economic co-
operation between its 55 mem-
ber countries. To this end it carries 
out economic and political anal-
yses, develops conventions and
standards, and provides techni-
cal assistance in applying them.

V
VASCULAR PLANTS Collective
term for ferns and > flowering
plants. All these plants have in
their stalks and stems a highly 
developed system for trans-
porting water and >assimilates,
from which the name of
the group is derived.

VIENNA DECLARATION AND
RESOLUTIONS At the 4th Ministe-
rial Conference on the Protection
of Forests in Europe in 2003, the
forest ministers from 44 European
countries signed the so-called
“Vienna Declaration” to promote
the > sustainable use of forests.
In addition, five resolutions were
passed on the topics of coopera-
tion, sustainable management,
cultural aspects, biological diver-
sity, and forest as a climate factor.
Signatories to the 3rd Vienna Res-
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olution “Preserving and Enhancing
the Social and Cultural Dimensions 
of Sustainable Forest Management 
in Europe” commit their countries 
to taking into account the social
and cultural aspects of sustain-
able forest management. This in-
cludes protecting significant his-
torical and cultural objects and
sites in forests, as well as the pro-
motion of traditional knowledge
and old management practices.

VIRGIN FOREST Forest whose
site conditions, vegetation, tree
species composition and struc-
ture have been determined by
natural factors connected with the
site and local environment – a for-
est that has never been changed
by human activities (timber havest-
ing, litter collection, pasturing).
Virgin forests characteristically
contain a high proportion of >dead
wood because many trees reach
their biological maximum age.

W
WETLAND FOREST >Stands 
on very damp soil (due to a high
water table or periodic flooding
on river banks). There are three
forms of wetland forest in Swit-
zerland: >alluvial forest, >carr 
forest and >bog woodland.

WOOD INCREMENT
See increment.

WOOD PULP Mechanically treat-
ed fibre from wood for the produc-
tion of “wood-containing” paper.
The production process is more
efficient and ecological than that 
with cellulose. No chemicals are
needed in the process and 90–
95% of the wood used can be
converted into pulp. Wood pulp
also contains > lignin from the cell
walls, so that paper made out 
of pulp turns yellow more quick-
ly than that made from cellulose.

WOODED PASTURE Forest used
for pasture. Open forest landscape
which is characterized by a mo-
saic of small patches of forest is-
lands and pastures, by cattle graz-
ing at a low intensity, it is a very
valuable landscape from the point 
of view of nature conservation. The
most beautiful examples can be
found in the high Jura of the can-
tons Jura, Neuchatel, Berne and
Vaud, but also in the central Alps.

WOODLAND Plant communi-
ty consisting mainly of trees out-
side the clearly defined forest 
area with more than 30% cover 
and a final height of at least 5
metres. There are the follow-
ing types of woodland: hedges/
agricultural woodland, woods 
on the banks of streams and
rivers, wooded wind barriers,
high altitude groups of trees, park
woodland and forest strips.

X
XENOPHYTES Plants that have
recently been introduced to the
site. They are also called «neo-
phytes» or «exotic plants».

Y
YOUNG GROWTH Young for-
est trees that have not yet formed
a closed stand and that still be-
long to the herb and shrub layer.
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2.3.2 Defoliation
Photo: Markus Bolliger, SAEFL.
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Photo: Photo Agency AURA.
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Zahn, C., SAEFL, 2004.
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Swiss Farmer Association,
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3.3.4 Young trees 
Photo: Photo Agency AURA.
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SAEFL, Swiss Federal Statistical
Office, 2002.
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Photo: ROPETECH GmbH, Bern.
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www.friedwald.ch,
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Photo: Photo Agency AURA.
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different cantons 
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2004. Kantonale Waldflächen ge-
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unpublished.
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Kohli, E., Biodiversity Monitoring
Switzerland, SAEFL, 2004.
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Photo: Photo Agency AURA.
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Swiss Federal Statistical Office,
SAEFL, 2003.
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2002.
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Brändli, U.-B., Ulmer, U., 2004:
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unpublished.

4.3.2 Natural forest
Photo: Photo agency AURA.

4.4.1 False acacia
Photo: Leo Michels, plantimag.

4.4.2 Areas dominated by natu-
ralised species
Brändli, U.-B., Ulmer, U., 2004:
National Forest Inventory. Spe-
cial analysis of the second sur-
vey 1993–1995. Swiss Federal Re-
search Institute WSL, Birmensdorf,
unpublished.

4.4.3 Number of stems and per-
centage of naturalised species
Brassel, P. & Brändli, U-B. (ed.)
(1999). National Forest Invento-
ry. Results of the second survey
1993–1995. Berne: Haupt.



144 FOREST REPORT  2005

4.5.1 Volume of dead wood
Brändli, U.-B., Ulmer, U., 2004:
National Forest Inventory. Spe-
cial analysis of the second sur-
vey 1993–1995. Swiss Federal Re-
search Institute WSL, Birmensdorf,
unpublished.
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by dead wood
Dobbertin, M., 2004 : Sanasilva
Inventory. Special analysis of the
second survey 1993–1995. Swiss 
Federal Research Institute WSL,
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4.6.1 Stands for seed harvesting
Photo: Ernst Fürst, WSL.

4.6.2 Genetic resources in the
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Data by WSL and SAEFL, com-
piled for the Forest Report, 2005.

4.7.1 Forest patterns
Kienast, F., WSL, on the basis 
of field statistics, 1985 to 1997,
2004.

4.7.2 Wooded pastures
on the Chasseral
Photo: Markus Bolliger, SAEFL.

4.8.1 Forest edges
Photo: Urs-Beat Brändli, WSL.

4.8.2 Lynx
Photo: Christof Angst, KORA.
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SAEFL, 2003: Survey on the state
of the forest reserves in the can-
tons, 2002.

4.9.2 Area size distribution of
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Bolliger, M,. SAEFL, 2004,
(unpublished).
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Protection Forest

5.1.1 Drinking water reservoir in
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Photo: Photo Agency AURA.

5.1.2 Nitrate levels
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Nationales Netz zur Beobachtung
der Grundwasserualität NAQUA,
2002, data analysis SAEFL (un-
published).

5.1.3 Dripping water
Photo: Photo agency AURA.

5.1.4 Groundwater protection
Suter, C.-L., GIS-Projekt SAEFL,
2002.

5.2.1 Protection forest
Photo: Photo agency AURA.

5.2.2 Providing protection
against natural hazards
Baumann, R., SAEFL, 2004.
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Social Economy
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Wald und Holz, Jahrbuch 2003,
Page 10 und 67/68, BfS/SAEFL.

6.1.2 Lot partition
Grundbuchplan Kanton Bern,
2004, © Vermessungsamt des 
Kantons Bern.

6.2.1 Net value
SAEFL, 2004: Branchenpro-
fil Wald- und Holzwirtschaft 2001,
unpublished.

6.2.2 Forestry building
Photo: Photo agency AURA.

6.3.1 Economic situation
Wald und Holz in der Schweiz;
Jahrbuch 2004, BFS/SAEFL.

6.4.1 6.4.1 Financial support
Peter, L., SAEFL, 2004.

6.5.1 Development of jobs
Wald und Holz in der Schweiz;
Jahrbuch 1998 und Jahrbuch
2000, BFS /SAEFL.

6.5.2 Qualifications in
forestry work
Wald und Holz in der Schweiz,
Jahrbuch 2004, BFS/SAEFL.

6.6.1 Occupational accidents
Swiss forests
Suva, Bereich Holz und Dienstleis-
tungen, Luzern, 2004.

6.7.1 Timber end use
Branchenprofil der Wald- und
Holzwirtschaft 2001. Umwelt-Ma-
terialien Nr. 187, Wald und Holz.
SAEFL, 2004.

6.7.2 Timber end use
and unused potential
Branchenprofil der Wald- und
Holzwirtschaft 2001. Umwelt-Ma-
terialien Nr. 187, Wald und Holz.
SAEFL, 2004.

6.8.1 Timber and wood products
Jahrbuch Wald & Holz, div.
Jahrgänge.

6.8.2 Storing timber
Photo: Photo agency AURA.

6.8.3 Round wood, sawn timber
and wood materials
Jahrbuch Wald und Holz, div.
Jahrgänge.

6.8.4 Paper and cardboard
Jahrbuch Wald und Holz div.
Jahrgänge.

6.9.1 Wood as a fuel
in Switzerland
Im Wald wächst Wärme. SAEFL /
VHe. 1999.

6.10.1 Paper and cardboard
consumption
CEPI – Confederation of European
Paper Industries, 2001.

6.11.1 Keep fit trail in a forest
Photo: Photo agency AURA.

6.12.1 Cultural sites in
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Burren, S., SAEFL, 2004.

6.12.2. Types of Management
Brassel, P. & Brändli, U-B. (ed.)
(1999). National Forest Invento-
ry. Results of the second survey 
1993–1995. Berne: Haupt.

6.13.1 Forest kindergarten
Photo: Photo agency AURA.
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Source of photographs

Authors of the photographs in the
main text (Criteria 1-6) of the For-
est Report are listed according to
Criterion in the index of sources 
above.

Most of the images in the gener-
al section, including the title pic-
ture, come from the picture agen-
cy AURA, Luzern, www.auraonline.
ch. In what follows, only the ex-
ceptions are given:
p. 10: Markus Bolliger, SAEFL
p. 14: Photo agency Baumann,
Würenlingen
p. 4/72: Photo agency Prisma, Zu-
rich
p. 21: Norbert Kräuchi, WSL
p. 23, top on page: Ulrich Wasem,
WSL
p. 23, low on page: Paul Rienth,
WSL
p. 24: Norbert Kräuchi, WSL
p. 25, left: Ulrich Wasem, WSL
p. 25, right: Hans-Jörg
Zuberbühler, WSL
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Links 

Confederation of European Paper 
Industries:
www.cepi.org

Forest Economy Switzerland: Um-
brella organisation for Swiss for-
est owners:
www.wvs.ch

Wood Industry Switzerland: The
Swiss Association for the Saw and
Wood Industry:
www.holz-bois.ch

Institutes of Higher Education in
Forestry:
www.foersterschule.ch

Swiss National Forest Programme
(Swiss NFP):
www.waldprogramm.ch

Discussion forum for the Swiss 
FNP:
www.diskussionsforen.ch/WAP

Coordination and documentation
centre for forest education:
www.codoc.ch

The Swiss accident insurance in-
stitute suva:
www.suva.ch

Advice centre for accident preven-
tion in agriculture:
www.bul.ch

Website of the Swiss Federal Of-
fice of Energy (SFOE) with inform-
ation on the Energy Programme
Switzerland:
www.energie-schweiz.ch

Wood energy in Switzerland:
www.holzenergie.ch

The latest data on paper recycling
in Switzerland:
www.umwelt-schweiz.ch/SAE-
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anlagen/recycling/papier/

Association of the Swiss Cellu-
lose, Paper and Cardboard Indus-
tries (ZPK):
www.zpk.ch

Working party for the forest, work
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www.afw-ctf.ch

Internet platform for top-
ics to do with sport in the
wild, launch planned for 2005:
www.natursportinfo.ch

SILVIVA Environmental education:
learning through the forest habitat:
www.silviva.ch

Swiss Open-Air Museum Ballen-
berg:
www.ballenberg.ch

Magic places in Switzerland:
www.magic-places.ch
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