

































































Kaithi Liechti, Birmensdorf

“I have always loved coming

to Tiirlersee. It has
something to offer in every
season — flowers in

spring, a cool-down in the
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male European hares mate with fe-
male mountain hares, hybrid animals
will be created, which will also be
able to reproduce with European
hares. “With each generation, the
proportion of the mountain hare’s ge-
netic material will thus decrease fur-
ther”

The WSL biologists Felix Guger-
li and Kurt Bollmann, who super-
vised the master’s thesis, are therefore
continuing the long-term study on
the elusive mountain hare in the Na-

tional Park. They also recommend
monitoring the species nationally.
“The species will be classi ed as ‘near
threatened’ in the revised national
Red List. As an Alpine country we
have an international responsibility
for this species, whose habitat is con-
stantly shrinking with climate
change,” says Kurt. (lbo)

siopiversiTy  Stubble elds as a refuge

'y

The eld hornwort (Anthoceros agrestis) occurs almost exclusively in elds
of cereal stubble.

Like many other plantsin elds, horn-
worts enrich the biodiversity of culti-
vated land. But both species found in
northern Switzerland, the yellow and
black hornwort, are threatened. Their
gradual decline in the 20th century
was followed by a veritable collapse
from 2005 onwards, according to a
new reporton the eld moss orathe
WSL biologist Ariel Bergamini wrote
together with other researchers for
the Federal Of ce for the Environ-
ment (FOEN). For the report they
evaluated the data from their horn-
wort monitoring, which they started
almost thirty years ago.

KEY TOPICS

The main reasons for this sharp
decline are Switzerland’s soil protec-
tion requirements for agriculture,
which have been in force since 2005,
as well as climate change. Since 2005,
farmers have been required to plough
and replant cereal elds as quickly as
possible to prevent erosion and nitro-
gen leaching. What is good for the
soil is bad for the hornworts, which
have lost their most important habi-
tat, namely cereal stubble elds,
which used to be left standing until
late autumn. In addition, drier sum-
mers have meant the plants some-
times fail to develop because their
growth depends on moisture.

To halt the decline of hornworts
and other eld mosses, the research-
ers recommend a number of mea-
sures. According to Ariel: ““The most
promising would be to leave some

elds as stubble again in alternation
with other elds.” (bki)
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LANDSCAPE

for light

‘Fiat Nox’: Nature reserves need buffer zones

Darkness has become rare in densely
populated Switzerland, and hardly
any places are left that are not illu-
minated at night by arti cial light.
Nocturnal light disrupts the day-
night rhythm of humans, animals and
plants. It is therefore surprising that
comparatively little is known about
how light pollution can be measured
locally and how relevant the differ-
ent forms it takes are.

Ecological studies on the subject
usually use nocturnal satellite imag-
es. “‘Such images say, however, rather
little about the local lighting condi-
tions because they provide only mo-
mentary snapshots,” says Léo Con-
stantin, who did his master’s thesis
on the topic at WSL. More relevant
would be to nd out more about
what light animals are actually ex-

KEY TOPICS

Fog can intensify light pollution up to 18 times because water droplets scatter light.

posed to — for example in nature re-
serves with endangered species.

Clouds increase light
pollution
Léo therefore set up twenty light log-
gers in the Katzensee nature reserve
near Zurich, which is one of the
brightest in the canton at night. These
recorded the level of brightness every
minute for three days. To locate the
light sources spatially, he also took
photos not only when the skies were
clear but also when it was foggy or
cloud-covered. For thisheuseda sh-
eye camera, which has a rounded lens
that captures almost the entire sky.
He found that light sources near
Katzensee, such as Zurich Affoltern
or the airport, cause a strong ‘sky-
glow’, i.e.adome of light visible from
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far away. This is particularly evident
in fog or clouds because water drop-
lets scatter light strongly. Some nights
with fog were brighter than those
with a full moon.

Intermittent light sources on
buildings or the headlights of cars
also put a heavy localised strain on
Katzensee. ““Such light effects could
be signi cantly reduced by targeted
planting of shrubs or trees,” says
Léo’s supervisor, Janine Bolliger, an
ecologist at WSL.

Léo’s study isthe rstto provide
clear indications of the distance with-

LANDSCAPE

To promote the energy transition in
Switzerland, more sustainably avail-
able wood could be used for heating
and more farmyard manure for bio-
gas production. But these raw mate-
rials often have to be transported
over long distances to their destina-
tion. This consumes energy in the
form of fuel, increases CO2 emissions
and costs money.

Taking these aspects into ac-
count, researchers from the Sustain-
able Forestry Group at WSL investi-
gated the distances it would be
worthwhile transporting biomass.
They interviewed experts to identify
the main transport routes for logs,
wood chips, liquid manure and dung,
as well as the machinery used for
loading, unloading and transport.
This enabled them to calculate the dis-
tances for which the energy consump-
tion for the transport would exceed
the energy contained in the raw ma-
terials.

The result: in terms of energy
consumption, transport over hun-
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in which light emissions should be re-
duced in nature reserves. The size of
the light buffer zone depends on the
situation: if larger residential areas
are located nearby, it should be at
least one kilometre wide because of
the ‘skyglow’, but in the case of inter-
mittent light sources, such as ood-
lights or single lamps, about 500 me-
tres. (bki)

www.wsl.ch/master_constantin

How far is it worth transporting biomass
for energy production?

dreds of kilometres can be worth-
while. The resulting CO2 emissions
are relatively insigni cant if the
amount of fossil CO2 saved by using
biomass is considered. Currently,
transport distances from the source
to the consumer are between ve and
ten kilometres for farmyard manure
and between one and 30 kilometres
for logs and wood chips.

It is the costs more than the en-
ergy consumption that limit how far
it makes sense to transport biomass,
but even here there is still room for
manoeuvre. Under optimal condi-
tions, it is worthwhile transporting
liquid manure up to 80 kilometres,
logs up to 110 kilometres and wood
chips up to 480 kilometres. (cho)

www.wsl.ch/biomass-transport
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naTuraL Hazarps  HOW is climate change affecting debris

ows in the Illgraben catchment?

Debris ows are extreme events.
They occur after prolonged or heavy
rainfall, intensive snowmelt or an
earthquake. With three to eight de-
bris ows a year, the Iligraben catch-
ment in Valais is one of the most ac-
tive debris- ow channels in the Alps.
WSL has been carrying out measure-

Debris- ow test site near Susten (VS). The lligraben catchment is one of
the most active debris- ow channels in the Alps.

ments there for over twenty years,
with the new debris- ow force plate,
the largest in the world, playing a
central role. Sensors measure the
forces of the mixture of water and
debris acting on the ground. The ow
rate, water content, density and ow
velocity of the bulk material are also
analysed with additional radar and
laser measuring devices, as well as ac-
celeration sensors and video camer-
as.

Most debris ows in the catch-
ment occur in July after heavy thun-
derstorms. However, the decisive fac-
tor is not only how heavy the rainfall
is, but also how much water the soil
already contains. The debris ows

KEY TOPICS

carrying the most material, for ex-

ample, have so far been those in May;,

when additional water is available

from the snowmelt. But how, in fu-

ture, will the shorter winters and dri-

er summers forecast affect debris
ows?

In the research programme ‘Cli-
mate Change Impacts on Alpine
Mass Movements’ (CCAMM), WSL
researchers are investigating how cli-
mate change affects mass movements
in the mountains. In a CCAMM
sub-project, Jacob Hirschberg, a
doctoral student at WSL, is studying
the in uence of climate change on
debris ows in the Iligraben. “We as-
sume that, while in future it will rain
on fewer days during the summer
months, the precipitation will be
heavier,” says Jacob. The analyses to
date also show that debris ows in
the lllgraben could occur increasing-
ly frequently in spring and autumn,
when it is likely to rain more than
today. However, fewer frost days
could lead to a reduction in the num-
ber of debris ows as less rock will
become weathered. In an extreme cli-
mate scenario, debris ows towards
the end of the century would only
occur in spring, as in summer all mo-
bilisable debris would already have
been transported down into the val-
ley.

At higher altitudes, however, the
thawing permafrost could lead to
more loose rock. “As a result, debris

ows are likely to become more fre-
quent and larger there,” says Jacob.

(sni)

ccamm.slf.ch
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NATURAL HAZARDS

The forest as insurance against
avalanches and rockfall

The forest protects countless houses
in the mountains against avalanches
and rockfall. A team led by econo-
mist Roland Olschewski aimsto nd
out, as part of the National Research
Programme ‘Sustainable Economy’,
whether this protective capacity can
be increased, and what this would
cost. Moreover, would the public be
willing to pay the price?

Using ctitious but realistic sce-
narios, the researchers therefore asked
the inhabitants of seven mountain
municipalities what the forest’s pro-
tective function is worth to them. For
example, would they be prepared to
pay something for the additional for-
est maintenance to ensure further
protection if the danger zone rating
for their house was reduced from red
to blue? Roland was pleased to nd
many would be prepared to spend

When placed correctly, even dead trees can provide protection
against rockfall, as computer models and experiments, such as here
in Schiers (Canton Grisons), have shown. But would the public be
willing to pay something for the additional costs of such forest

money on making the protection for-
est even more effective. The research

Photo: Andrin Caviezel, SLF

team is also investigating whether this
money could be used for additional
maintenance.

An operational business
model is the aim
As a next step, Roland and his col-
leagues want to develop a practical
business model — a kind of insurance
policy — that adapts existing regula-
tions to take into account the new
ndings. This requires not only coop-
eration with the insurance industry
and the public sector, but also — and
above all — economic expertise. For
example, an insurance policy will not
work if the pool of service providers
or premium payers is too small, i.e.
if only a few property or forest own-
ers participate. Nor should these cir-
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maintenance?

cles overlap too much. For example,
it will not work if the municipality
owns both the protection forest and
the endangered building.

But will this willingness to con-
tribute identi ed in the survey also be
there when a premium bill for insur-
ing the protection forest drops
through the letterbox? “People’s will-
ingness to pay does not necessarily
mean they as individuals will be pre-
pared to pay individually. Payments
can also be made through the public
sector,” Roland explains. (bio)

www.nfp73.ch
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SNOW AND ICE

The folding sliding-shutters on the tall Meret Oppenheim building close automatically if there is a storm or snowfall.

Heavy attack from above! When snow and
ice on roofs become a danger

1

Wl

The incline of the roof of the Elbe Philharmonic Hall is as
much as 50° in some places. Using the right materials
prevents snow falling off the roof.

A large icicle hangs from the edge of
a roof over a busy pavement. It does
not bear thinking about what would
happen if several kilos of ice fell on
passers-by. “To prevent sliding snow
or falling ice from causing accidents
or damage, a snow expert should be
consulted as early as possible in the
planning of a building,” says Stefan
Margreth, head of the ‘Avalanche

KEY TOPICS

Protection Measures’ group at SLF.
He advises architects on how to mi-
nimise risks and prevent accidents in-
volving snow and ice.

In most cases, Stefan rst assess-
es whether there could be a problem
with a building by checking the snow
situation and the building geometry.
How many days does it snow at the
site where the building is being con-
structed? What snow depths can be
expected? He then evaluates the var-
ious proposals made by the architects
regarding materials and building de-
sign and selects the best solution. Of-
ten small adjustments to the building
are suf cient, for example narrower
window ledges where less snow can
accumulate, or a heated gutter.

In recent years, Stefan has pro-
vided expertise for various building
projects, including for spectacular
buildings such as the Elbe Philhar-
monic Hall in Hamburg by Herzog
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and de Meuron. In 2008 he was
asked by the renowned Basel archi-
tects to assess the danger of roof av-
alanches and ice forming on the roof
edge of the approximately 110-metre
high building. The roof looks like a
mountain landscape with inclines of
up to 50°.“The surface and shape de-
termine whether snow will stay on
the roof or slip off,” says Stefan. A
rough surface prevents snow from
slipping off. For the roof of the Elbe
Philharmonie Concert Hall, round al-
uminium panels with a perforated
pattern were chosen. There are gaps
between the individual panes so that
the snow cover interlocks and does
not slip.

Not an exact science
For expensive projects, architectural
rms often produce a 1:1 scale mod-
el of a critical building element. But
to really understand the problems
that snow and ice could cause, you
would have to observe the model
over several winters. Nobody has
that much time. “Intuition is there-
fore important — and keeping your
eyes open when walking through
winter landscapes. | can often trans-
fer what | have observed on ava-
lanche barriers covered with snow to
comparable situations on buildings,”
says Stefan.

In 2014, the architects Herzog
and de Meuron gave SLF another
contract. This time it was for the
building facade of the tall Meret Op-
penheim building in Basel, which is
81 metres high and located directly
by the busy southern entrance to the
main railway station. A characteris-
tic feature of the building is its ad-
justable metal facade, with folding
sliding-shutters, which can be opened
and closed individually. But what
happens when it snows? If the shut-
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ters are open, snow could accumulate
on them and fall off when they are
closed. Stefan discussed different ma-
terials and construction methods for
the shutters with the architects. They
decided to use a controlled closing
mechanism where, in the case of
heavy snowfall or a storm, all shut-
ters will close automatically.

Stefan was also involved in plan-
ning the ‘Circle’ at Zurich Airport,
which is currently the largest and
most expensive private construction
project in Switzerland. The building
has a closed, boomerang-shaped
facade, which slants considerably
over the three motorway lanes lead-
ing to the airport. Stefan Margreth
advised the architects on the facade
and the edge of the roof. “My recom-
mendation is not to have many win-
dow ledges. It would be very unfor-
tunate if snow fell from the building
onto the road.” The building is
planned to open towards the end of
2020. (sni)

wwuw.slf.ch/structural-avalanche-protection
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MAGNIFYING GLASS AND SNOW GRID

Magnifying glass

Snow grid

Most frequent crystal forms

Snow sample

Tried and tested things hardly ever change: snow researchers still work with magnifying glasses and
snow grids to examine snow crystals even today — just as they did eighty years ago. They take samples
from the different layers of a snow pro le and place them on the grid. Cells of different sizes in the
grid serve as a reference for determining the size of the crystals. Once the shape and size of the snow

crystals are known, conclusions can be drawn about the properties of the snow layer. [Elza: =]
Video at: %
www.wsl.ch/object [Elg5®
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