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Habitats of national importance are an 

important tool for biodiversity conserva-

tion in Switzerland. A long-term monitor-

ing project will identify changes in habi-

tats of national importance. Aerial photo-

graph interpretation and field surveys 

provide the necessary data.   

The habitats of national importance are 

pivotal to the Swiss protected area net-

work. They include raised bogs, transition 

mires, fens, dry grasslands managed as 

meadows and/or pastures, alluvial areas, 

and amphibian spawning grounds (Fig. 1). 
While such habitats only cover two per 

cent of the country’s territory they are vi-

tal to the conservation of many rare and 

endangered habitats and species (Lachat et 
al. 2010). 
However, legal protection does not neces-

sarily ensure the maintenance of ecologi-

cal quality or conservation value.

A programme monitoring the effective-

ness of peatland conservation conducted 

between 1995 and 2007 showed that the 

quality of peatland habitats continues to 

decline despite the protection measures 

taken. Peatlands became drier and more 

nutrient-rich and scrub encroachment in-

creased (Klaus 2007; Bergamini et al. 
2009). However, there have also been posi-
tive developments in peatlands. Drainage 

ditches were closed off in many raised 

bogs in order to re-wet the peat body 

(Staubli 2004). Major investments are also 
being made in the restoration of other 

habitats of national importance, notably 

alluvial floodplains (Göggel 2012). 
The FOEN project “Monitoring the Effec-

tiveness of Habitat Conservation in Swit-

zerland” straddles the divergent  

forces of insidious habitat quality loss on 

the one hand and positive developments 

on the other. The primary aim is to ascer-

tain whether the habitats of national im-

portance are developing in keeping with 

set conservation objectives and whether 

they are being maintained in both size and 

quality. The project also provides an early 

warning system, detecting adverse devel-

opments as early as possible and allowing 

the authorities to be informed and re-

spond in time. As demands upon a moni-

toring system can change, for example 

due to new societal or environmental poli-

cy conditions, the system must be highly 

flexible in its options for data analysis. 
The data should also be compatible for use 

across habitats and projects. This is 

achieved through methodological harmo-

nisation between different habitat types 

within the project as well as between the 

project and Biodiversity Monitoring Swit-

zerland BDM and the ALL-EMA system of 

agri-environmental indicators (see p. 17 
and Figure p. 21). The project’s pilot phase 
started in the spring of 2011 and will con-

tinue to the end of 2014. From 2015 the 

project will move into routine operation. 

The monitoring project has a modular or-

ganisation. The three modules at present 

are “Remote sensing”, “Vegetation” and 
“Amphibians”. A fourth module is cur-

rently being tested with a view to includ-

ing further faunal groups such as butter-

flies or dragonflies and damselflies. A data 
collection cycle will be completed once 

every six years for all modules. 

Powerful aerial photographs 

In the “Remote sensing” module all 6,000 

objects in the four habitat inventories are 

assessed by aerial photograph interpreta-

tion using digital aerial imagery produced 

for the entire country by Swisstopo at six-

year intervals. To interpret objects, a grid 

of 50350 m cells is placed over each object 

and intersected with the object perimeter. 

For each grid square, aerial photography 

interpreters assess indicators such as the 

percentage of tree cover, open ground, or 

the presence of buildings or roads. Using 

such indicators, comparisons between 

two photographs taken at different times 

can reveal processes of change such as 

scrub encroachment or erosion as well as 

the reasons for such changes, e.g. the 

abandonment of farmland. 

Aerial photograph interpretation started 

in summer 2012. The first phase, to con-

clude in 2017, examines changes since the 

inventories of habitats of national impor-

tance were first compiled. This will soon 
allow statements about the changes that 

have occurred. From thereon, aerial im-

agery of the objects will be compared at 

six-year intervals. As the “Remote sens-

ing” module covers the entire country, it 

reveals trends at national and regional lev-

els as well for individual objects. It is 

therefore possible to detect adverse chang-

es in individual objects at an early stage. 

This early warning function allows can-

tons to prioritise responses and swiftly 

take action to protect such objects.

Extensive field surveys

Vegetation surveys in the field are under-

taken in dry grasslands managed as mead-

ows and pastures, peatlands, and alluvial 

Ariel Bergamini1, Christian Ginzler1, Benedikt R. Schmidt2, Meinrad Küchler1, Rolf Holderegger1; 1Swiss Federal Institute for Forest, Snow and

Landscape Research WSL, CH-8903 Birmensdorf; ariel.bergamini@wsl.ch; 2Koordinationsstelle für Amphibien- und Reptilienschutz in der 

Schweiz (karch), CH-2000 Neuchâtel

Monitoring the effectiveness of habitat conservation  

Making changes visible

Fig. 1: Habitats of national importance: Dry meadow in Valais, alpine alluvial floodplain in the Bernese Oberland, raised bog with Swiss mountain pine in Central Switzerland, amphibian 
breeding site in the Reusstal region. Photo credits: Ariel Bergamini
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Fig. 2: Mean indicator value for nutrients against mean indicator value for moisture for Z9-plots assessed 
in the 2nd BDM survey (2006-2010, black dots) and plots of the project monitoring the effectiveness of 
habitat conservation from the years 2011 and 2012 assessed in dry meadows and pastures (red dots), 
fens (blue) and raised bogs (green). The plots of the new monitoring project clearly supplement the BDM 
in the dry, nutrient-poor and wet sectors. 

floodplains. From each of the relevant in-

ventories a weighted random sample was 

taken to obtain a representative sample of 

all biogeographic regions, vegetation 

types, different sizes of objects and differ-

ent altitudes (Tillé & Ecker, in print). Of 
the dry grasslands managed as meadows 

and/or pastures, 400 objects were selected 

in addition to 250 peatland sites and 120 

alluvial floodplains. In each of these ob-

jects, between 5 and 40 sampling plots are 

selected at random and all species present 

in these plots are recorded (including bry-

ophytes in peatlands) and their cover val-
ues estimated. The number of sampling 

plots for each object depends on the ob-

ject’s size as well as the diversity and rari-

ty of vegetation types occurring therein. 

Each sampling plot is 10 m² in size (i.e. a 
circle with a 1.78 m radius). Additionally, 
in alluvial floodplains shrubs and trees 
are recorded in a 200 m² circular plot (7.98 
m radius). In the field the centre of the 
sampling plot is located using GPS and 

then marked as a permanent plot using a 

magnetic probe. A total of 6,100 vegeta-

tion plots are being assessed across the 

three inventories. In addition, in the dry 

grasslands a certain proportion of plots, 

which had already been surveyed when 

the inventory was established (Eggenberg 
et al. 2001) are re-assessed. Similarly, some 
of the plots surveyed by the programme 

monitoring the effectiveness of peatland 

conservation are similarly being re-as-

sessed. 

The data obtained from the plots allow a 

wide range of analyses. For example, an 

analysis of ecological indicator values or 

of changes in ecological groups (e.g. ther-

mophilic species or neophytes) can point 
to changes in the habitats in question. In 

this respect, the focus is on capturing na-

tional and regional trends. 

The field work for monitoring the effec-

tiveness of protecting amphibian breeding 

sites builds on surveys conducted for the 

Red List of Amphibians (Schmidt & Zum-

bach 2005; see p. 16). A total of 238 am-

phibian breeding sites of national impor-

tance are included in the monitoring pro-

ject (198 stationary sites and 40 migration 

sites, i.e. gravel extraction sites) of which 
124 had already been surveyed for the Red 

List. In selecting the sites to be surveyed, 

attention was paid to ensuring that not 

only species-rich lowland sites or those 

containing highly endangered species 

were included in the set but also sites at 

higher altitudes. While the latter rarely 

contain notable species at present, this 

may well change in the long-term due to 

climate change. 

Results-based monitoring and BDM  

go hand-in-hand

Biodiversity monitoring in Switzerland is 

a key component and one of the explicit 

strategic aims of the Swiss Biodiversity 

Strategy (BAFU 2012). With the BDM pro-

gramme, an important tool for monitor-

ing changes in biodiversity in Switzerland 

is already in place (Koordinationsstelle 
Bio diversitäts-Monitoring Schweiz 2009). 
However, habitats of national importance 

are covered by the BDM only by chance, as 

the proportion of the territory covered by 

these habitats is so small that they tend to 

slip through the BDM grid. The project 

monitoring the effectiveness of habitat 

conservation therefore supplements the 

BDM surveys (Fig. 2). These programmes 
are designed as long-term schemes. 

Thanks to retrospective aerial photograph 

interpretation and the inclusion of exist-

ing data, initial results can be expected 

within a few years. The moment of truth 

however will come as the monitoring pro-

gramme progresses, i.e. when at least two 

full surveys are at hand. This will be in 

about 2023.

Further information

www.wsl.ch/biotopschutz/index_EN
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