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Introduction
European biodiversity research lacks
the infrastructure of a cohesive site
network for testing, monitoring and
mapping impacts of different largescale environmental pressures on biodiversity. This infrastructure can help
answer questions of high ecological
and political importance about
impacts on biodiversity such as where,

how, and to what degree global
change and climate change is impacting European biodiversity. Complex
and numerous relationships and their
changes due to anthropogenic pressures have to be described, risks
assessed and impacts measured, but
previously the answers have often
been provided only for bilateral relationships, on a local scale or for a few

European countries or areas. But climate change impacts on biodiversity
need a large-scale site network, where
assessments of these impacts can be
investigated, spanning all important
biogeographical regions of the continent. Most research sites are investigated for a short term only or for a
specific research topic, and complete
coverage of European biogeographi-

cally zones is not given. Size and numbers of investigated sites are usually
small and detection of species ranges
and their shifts in Europe is rare.
Risks and their impacts on species
populations can only then be assessed.
As the first research initiative with the
critical mass needed, ALARM deals
with such aspects of combined
impacts and their consequences.
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Figure 1. Realized FSN across Europe. The larger dots represent the examples which are shown on the following pages.
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Field sites

Field site Abisko (Sweden). Photo: T.R. Christensen.

Goals of the field site network
Setting up the field site network was a
response to two central issues: first, the
establishment of a site network as a
framework within which separate and
interacting effects of the ALARMconcerned multiple pressures were
investigated, and second, as a testing
ground for the risk assessment tools
developed during the project.
The field site network FSN acts as the
necessary testing ground for all aspects

of the four natural science modules of
the ALARM research, and was established with a comprehensive geographical
and environmental coverage of Europe.
It allows detailed monitoring of environmental variables, species distributions and
ecological interactions in a locally intensive but geographically extensive manner,
providing a unique continent-wide perspective on these issues. The FSN enables the use of long-term field sites in
estimating risk factors for biodiversity.

The FSN network thus plays a central role in the joint research within the
ALARM modules and integrates modular research on the same site for investigating multiple impacts on biodiversity.
All sites include terrestrial as well as
freshwater habitats, including both lentic and lotic environments. The network
covers most European climates and biogeographic regions, from subarctic environments through boreal and central
European zones to the Mediterranean.

The ALARM field site network has
four objectives: A) To establish field
experimental plots within paired field
sites; B) To continue collecting current
and historical remote-sensing data and
associated information; C) To develop
detailed field protocols for use across
the site network; D) To organise field
teams to perform replicated research
protocols at all sites; and E) To collect
and analyse field data and feed it back
to the main research modules.
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Field site Lesvos (Greece). Photo: T. Pedanidou.
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Field site Galway (Ireland).

Establishing experimental plots
To provide the necessary testing
ground for ALARM research, a network of field sites had to be established with a comprehensive environmental and geographical coverage of
Europe. These areas are arranged
across Europe in a nearly regular grid,
approximately 800 km apart from each
other, and allowing slight variations to
fit the irregular shape of the continent.
Each of the areas in focus consists
of two study sites, each 4x4 km and
within 50 km of each other. Paired
study sites are chosen to be as similar
as possible in abiotic conditions, such
as geology, type of landforms and
soils, elevation, hydrology, and other
environmental parameters so that
human disturbance and land-use intensity are the main distinguishing characteristics between the two sites: 1) Areas
dominated by extensive agriculture,
with remnants of semi-natural vegetation. The “disturbed” site is located
here; 2) Extensive areas dominated by
semi-natural vegetation, with some
agriculture, the “natural” site.
The FNS played an important role
for research integration in ALARM in
the years 2006 and 2007. By the year
2007, 16 field sites had been selected
and assigned to the core field site network of ALARM. All these FSN sites

are in principle open to any researcher
outside ALARM.
The site selection process was started by gathering information using
questionnaires on (a) the field sites
where partners work, (b) the field site
characteristics necessary and sufficient
to carry out research, (c) the projects
planned or thought of. The selection
process not only involved ALARM
partners’ field sites but also partners
and their input from Greenveins, AlterNet, LTER-Europe [1,2], and LTERGermany [3]. This has led to the incorporation of a Greenveins’ site and an
LTER-site in the ALARM field site
network FSN in 2007 plus three more
sites from new partners in ALARM
complementing the FSN network.
Compared to previous EU projects
the FSN has many sites and a more
complete coverage of environmental
heterogeneity within the continent.
The size of each field site also enables
research on landscape-scale heterogeneities and habitat / land-use types.
Standardisation of site selection is a
major advantage leading to a higher
comparability.
Selected field sites and site
information
ALARM research has been carried out
on 16 field sites. (Figure 1 and Table 1).

Table 1. Field sites, their country and biogeographical region (North to South).

Field site
name
Abisko
Uppsala
Tartu
Maisiagala
Galway
Berkshire
Göttingen
Ile de France
Krakow
Gumpenstein
Kiskun
Meolo
Fruska Gora
Garraf
Toledo
Lesvos
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Country

Biogeographical
region
Alpine
Boreal
Boreal
Boreal / Continental
Atlantic
Atlantic
Continental
Atlantic
Continental
Alpine
Pannonian
Continental
Continental
Mediterranean
Mediterranean
Mediterranean

Sweden
Sweden
Estonia
Lithuania
Ireland
UK
Germany
France
Poland
Austria
Hungary
Italy
Serbia
Spain
Spain
Greece
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Figure 2. Climate scenarios for the site Lesvos, Greece (Source: S. Fronzek).

The field site in Abisko (Northern
Sweden) does not have a disturbed site
due to a lack of anthropogenic influence in the area. All other sites show
the paired design. Most sites are managed by ALARM partners.
The site managers prepared information on the FSN sites, then collected
and distributed them within the project.
Information on soil, climate, topography, geomorphology, land use, as well as
pictures were essential for researchers in
ALARM to develop research protocols
and tests. Maps were processed for the
sites, as topographic maps or LandSat
satellite pictures and also as digital elevation maps, to give remote researchers
an impression of the site area without
scientists having to visit the sites.
The disturbed and undisturbed sites
were identified by red and green
frames for which more detailed information and maps were then provided.
Photographic images and contact
details for each field site provided
complementary information. Climate
change research plays a key role in
ALARM. We developed climate scenarios for the grid cells of each focal area
for the parameters mean temperature,
mean precipitation and growing degree
days for the time period 2001 to 2100.
The climate scenarios are available as
graphs and as data for the specific
location. We used selected climate and

SRES socio-economic scenarios for the
field sites as well as an additional scenario for the break down of the
Thermohaline Circulation of the
North Atlantic Ocean. This provides
research at the field sites with scenarios
of potential future climates (Figure 2).
Field research and outlook
After establishing the research sites,
standardised and detailed field protocols were designed for the use across
the site network. Senior researchers,
representing the research modules of
ALARM, assisted the field site programme. A number of research teams
within the ALARM consortium proposed specific research protocols for
that year, with precise descriptions of
the methods to be employed. A process
was started within ALARM in order to
find a future for the FSN beyond
ALARM. Furthermore, the LTER sites
and the ALARM sites plus other
research sites all together should be
used as a backbone for future research
projects, where research consortia are
integrating all or specific sites into their
proposal depending on research topics.
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Field site Meolo (Italy). Photos and GIS maps: M. Vighi.
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