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Circumpolar Geobotanical Mapping: a Web-
Based Plant-to-Planet Approach for Vegetation-
Change Analysis in The Arctic

D.A. Walker, M.K. Raynolds, H.A. Maier, E.M. Barbour & G.P. Neufeld
The Alaska Geobotany Center, University of Alaska Fairbanks, USA

The Circumpolar Arctic Vegetation Map gave us the first relatively detailed holistic
view of the vegetation of an entire global biome. Since completion of the map there
have been numerous important developments that add to the utility of the map and
extend its applications to the regional, landscape, plot, and plant levels: (1) At the
global scale the CAVM is proving to be a useful tool for a wide variety of scientific
applications related to Arctic change analysis. (2) At the regional level, a new 1:4-
million-scale vegetation map of Arctic Alaska uses the CAVM data and links the
circumpolar physiognomic vegetation map units to plant communities that occur along
typical toposequences and on different substrates within each floristic province. (3) At
the local level, new maps with legends compatible with the CAVM at 1:63,360- to
1:500-scales permit analysis of landscape-scale processes, including the detailed analysis
of landscape evolution through the Pleistocene and how this affects vegetation
productivity. Information at this scale is also useful for data management and analysis
of plot-level-vegetation information. (4) Finally at the most detailed level, maps of
individual plots provide permanent baseline records of species composition and
canopy height for vegetation-change analysis. The information is being incorporated
into a new web-based “plant-to-planet” Arctic Geobotanical Atlas that focuses on
database management and science applications of spatial information at the Long-
Term Ecological Research site at Toolik Lake, Alaska http://www.arcticatlas.org/.
Most recently a new initiative has been started for a circumboreal vegetation map that
will link the CAVM and the boreal forest.
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Countryside Quality Counts : An indicator for
Monitoring Change in the Character of the
English Landscape 1990 — 2003

Andrew Baker
Technical Information and Monitoring, Evidence Team, Natural England

The Countryside Quality Counts (CQC) project provides evidence about the ways the
character of the English landscape is changing and what implications this might have
for achieving sustainable development.

The UK government has long recognized the importance of understanding the nature
of countryside change, and the 2000 The Rural White Paper for England [DETR
(Department of the Environment and Transport and the Regions), 2000] recognized
that more needed to be done. This need still exists and will become increasingly
important, as policies are developed and implemented to cope with the impacts of
climate change and its possible effects on the ecosystem goods and services on which
we all depend.

In order to understand countryside change we need to know where change is
occurring and whether those changes matter to people in terms of the way change
affects the things about the landscape that they value. The Rural White Paper stressed the
importance of future monitoring and made a commitment to publish an indicator of
change in countryside quality that would take account of aspects such as biodiversity,
heritage, tranquillity and the overall character of the landscape. The case for such an
indicator is based on the belief that the link between people and their environment
needs to be more clearly identified, so that future social, economic and environmental
goals become more closely aligned.

Landscape character therefore can be seen as an important aspect of the overall quality
of the countryside. Local distinctiveness reflects the rich historical and cultural
diversity of the English landscape and with increasing globalization of economies,
constitutes a resource that can contribute to directly improving peoples well-being.
This might be through the provision of local goods, such as foods or the provision of
high quality services such as opportunities for recreation.

In the long term, a deeper understanding of the relationship between landscape
character and cultural and economic values will enable us to address the consequences
of the long term environmental change. The FEuropean ILandscape Convention
recognizes the importance of this link; in the future CQC could play a role in the
monitoring of landscape change, which is a key requirement of the convention.

The CQC study has made an assessment of countryside change for two periods, 1990-
1998 and 1999-2003. This article describes the more recent assessment although
reference will be made to the first. The assessment for 1999-2003 has shown that
existing landscape character is being maintained in 51% of England’s landscapes, while
in a further 10% existing landscape character is being enhanced. However 20% of our
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landscapes are showing signs of neglect, in the sense that previous loss of valued
character has not been reversed, while in further 19% new characteristics are emerging.

Compared to the first assessment, these results suggest that the erosion of valued
landscape character has been arrested in the some places and has slowed in others.
There is also evidence that in many key areas, the existing valued landscape character
has been sustained or strengthened.

For further information about the Countryside Quality Counts Project please visit,
Tracking Change in the English Landscape [online]. www.cqc.org.uk/
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Landscape Monitoring in Europe

Maria Luisa Paracchini

Institute for Environment and Sustainability, Joint Research Centre of the European
Commission, Ispra, Italy

The presentation will make an overview of ongoing initiatives to map, monitor and
evaluate landscapes in the frame of the Common Agricultural Policy. In the case of
landscape, in fact, the subsidiarity principle is applied and there is no specific EU
legislation concerning their management and preservation, which is under the
responsibility of Member States. The Landscape Convention itself has to be, in fact,
ratified individually by Member States.

There is the need, though, to know how policies affect nature, biodiversity, landscapes
and the environment in the wider sense, and this is particularly true in the frame of the
Common Agricultural Policy (CAP). Agricultural activities, in fact, affect 47% of the
EU-27 surface and such share increases to 78% if forestry is included. Therefore
decisions taken in the frame of the CAP are likely to impact on a consistent part of the
EU surface, and for this reason an indicator framework will be put in place to monitor
CAP impacts on the environment; this follows the implementation of the
Communication from the Commission to the Council and the European Parliament
“Development of agri-environmental indicators for monitoring the integration of
environmental concerns into the common agricultural policy”. The framework is
composed by 28 indicators, among which nr.28 is “Landscape state and diversity”.

The presentation will focus on the conceptual and practical implementation of the
indicator, to be set in place by mid 2010.

From a conceptual point of view the aim is to allow the monitoring of policy driven
changes in the rural landscape in terms of structure, human impact and appreciation by
society. The indicator thus structured will allow monitoring changes at the level of EU
regions, but will not solve the problem related to the lack of terms of reference (e.g. a
European map of rural landscape typologies). As long as this information is not
available it will be possible to calculate the magnitude of changes, to identify where
these occur, but it will not be possible to judge if they are beneficial or not for the
regions.

The indicator is calculated on the basis of existing data (land cover, land use,
agricultural statistics etc.), Data needs will be analysed, and the link of ongoing work
with ecosystem services and public goods will be highlighted.
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Habitat Modeling and the Link Between
Landscape Pattern and Biodiversity Processes

Helene H. Wagner
Department of Ecology and Evolutionary Biology, University of Toronto, Canada

Habitat maps are a fundamental tool for conservation management of human altered
landscapes. Habitat modeling typically involves patch delineation from a raster map,
followed by analysis of spatial configuration of habitat types to assess structural
connectivity in fragmented landscapes. Such information is important e.g. for reserve
design or for mitigating the effects of human landscape alteration by linking remaining
habitat patches by corridors or stepping stone habitat patches. The underlying
assumption is that organism movement between habitat patches, i.e., functional
connectivity, can be predicted from present habitat configuration. However,
landscapes themselves are dynamic, so that transient dynamics may be more prevalent
in ecological communities and populations than equilibrium conditions assumed by
relevant ecological theories. In addition, theories such as the theory of island
biogeography, metapopulation theory, Hubbell’s neutral theory, or population genetic
theory rely on island models that may not apply to terrestrial mosaic landscapes where
matrix resistance may vary between habitat types. The link between structural and
functional connectivity is fundamental to the application of habitat maps for
conservation, but is based on little empirical evidence. I will present some examples
focusing on the role of seed dispersal for the connectivity of recently fragmented
calcareous grassland communities in Central Europe. In summary, while habitat maps
invite a static view, their successful application for conservation requires thinking in
terms of spatio-temporal processes and their interactions, which are difficult to
observe and visualize.
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Monitoring Landscape and Vegetation in the
Swedish NILS Program

Anna Allard, Anders Glimskir, Johan Svensson, Pernilla Christensen
Swedish University of Agricultural Sciences, Umea

The NILS programme started in 2003 as an answer to the demands of monitoring
information for the Swedish Environmental Protection Agency. NILS gathers
environmental data in a strategic sample scheme nationwide. During five years all 631
permanent squares in 10 different strata are inventoried in a revolving scheme. The
strategy is to conduct two parallel inventories, one in the field and one mapping the
area using colour infrared aerial photos. Each square (of 5*5 km, with an inner square
of 1*1 km where the detailed data is gathered) is inventoried in two ways, both as a
field inventory and in aerial photos.

The strategy is to inventory a set of variables, (around 40 variables, with up to 44
subclasses). This very choice makes the programme compatible with a multitude of
other inventories. As an example, the whole set of variables is now being converted
into the European General Habitat Categories. It also makes it possible to extract
variables for certain purposes, or to meet demands from different governing
authorities. The aerial photo inventory is made in stereo models with digital images,
using 0.5 m resolution in colour infrared which enables assessment of different
vegetation and of different coverage, and also of the height of elements or even singles
trees and bushes. The view from above also makes it possible to distinguish between
patterns, both in the different growing layers and in the geomorphology of the land.

Data from NILS is used in many constellations in Sweden, examples are follow-up on
the Habitats Directive for Europe, national reporting on small biotopes in the rural
landscape, follow-up on a programme for valuable pastures and meadows, inventory
on bumblebees and butterflies, and regional examples are inventories on the status of
mires and waterways and other, to help with reporting on the 16 Environmental
Quality Objects that Sweden has decided upon.

Bunce, R.G.H., Groom, G.B., Jongman, R.H.G. and Padoa-Schioppa, E. (Eds). 2005. Handbook for Surveillance and Monitoring of
European Habitats, First edition, Alterra-rapport 1219, Wageningen, The Netherlands, 107 p.

European Commission, 2008a. Habitats Directive.
European Commission, 2008b. Birds Directive. http://ec.europa.eu/environment/nature/legislation/birdsdirective /index_en.htm
European Commission, 2008¢c. Natura 2000 network : http://ec.curopa.cu/environment/nature/natura2000/index_en.htm

Ihse, M., 2007. Colour infrared aerial photography as a tool for vegetation mapping and change detection in environmental studies of Nordic
ecosystems: A review. Norsk Geografisk Tidsskrift - Norwegian Journal of Geography, 61:4, 170-191.

Stihl G, Allard A, Esseen P-A, Glimskir A, Ringvall A, Svensson |, Sundquist S, Christensen P, Gallegos Torell A, Hégstrom M, Lagerqvist
K, Marklund I, Nilsson B, Inghe O (unpublished) National Inventory of Landscapes in Sweden - Scope, design, and experiences from
establishing a multi-scale biodiversity monitoring system
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Basal Inventory and Monitoring of Natura 2000-
Sites and Swedish Protected Areas

Anna Andersson , Asa H Kristoffersson , Matianne Orrmalm, Olga Sandberg, Fredrik
Wallner and Mats Williamsson

Swedish Mapping, Cadastral and Land Registration Authority

Since Sweden became a member of the European Union, we also got the responsibility
to report the status of habitats and species of our protected areas included in EUs
network of Natura 2000. A major aim of the inventory is to produce habitat maps. The
inventory is financed and organized by the Swedish Environmental Protection Agency
(Naturvardsverket). Lantmiteriet is one of three different participant actors working
with the production of habitat maps using colour infrared aerial photographs (CIR-
photos).

The CIR-photos were taken from an elevation of 4600 m. a. s. 1 in 1997 or later. The
interpretation starts with a database containing data from the original maps of
vegetation or other maps. To interpretate the historical land-use of some of the
habitats we use black-and-white orthophotos from 1940s-60s. Field work is practised
by each interpretater for calibration every year. Also some calibration is done among
the different parts producing data.

The classification system used is that of N2000 with some national adjustments. The
interpretation-manual is now undergoing an update to include more types and
parameters for monitoring changes of the habitats.

Our production system consists of six digital ESPA-systems with ArcGIS. We also
have the capacity of three analogous Zeiss Planicomp P33-instruments. Our group
consists of six interpretators, biologists and foresters, and some additional staff for
preparing and final topology-control of the data. The interpretation proceeds at an
average rate of 70 ha/h, still, after three years of production, differing between 10-15
ha/h for small complex sites (historic complex land use) and up to more than
150 ha/h for vast northern forest-mire-mixed-landscapes.

11
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Geographical Vegetation Data of Lantmiteriet in
Sweden.

Lars Andersson
The Swedish Mapping, adastral and Land Registration Authority.

In Sweden, vegetation mapping of larger areas started in the 1970s when Margareta
Ihse in her dissertation laid the fundaments for interpretation of vegetation in infrared-
sensitive false-colour aerial photographs, and led the vegetation mapping of the
Swedish (alpine) mountain range. Those vegetation maps were requested by the
National Environmental Protection Agency, as a basis for planning in the vast areas.
Inspired by this, and with support from regional and local authorities and by some
private companies, Lantmiteriet has continued to produce vegetation maps and
databases for other regions.

The applied classification system is based on established scientific principles of
vegetation classification. It is adopted to the applied mapping technique, and to
preferences among major users. In fact, the degree of details in information is more
limited by economy, than by the chosen technique.

The classification identifies water, natural barren substrate, heath, meadow, mire, and
forest defined by density of tree cover. Subsequent classification of natural vegetation
groups are in most cases based upon different degrees of moisture. Finally, areas of
intensive land use are classified separately as cultivated land or exploited/urban areas.

The digital vegetation data is arranged in separate covers, or data sets; vegetation
polygon cover, forest age classes polygon cover, natural linear objects and natural point
objects. The whole set is stored as ESRI ArcInfo coverages and available for use as
shape files. A unified screen presentation format has been developed for ArcMap.

Applications by users are diverse, ranging from bio-energy exploitation and solving
land use conflicts to ecological research. Both detailed analysis of ecological
connections, and regional overviews over for example distribution of specific
vegetation types, are possible.

12
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Biodiversity Data — Mapping and Use of Data

Ingerid Angell-Petersen
Directorate for Nature Management, Norway.

The Norwegian government aims to stop the loss of biodiversity. In 1999 the
Norwegian Parliament decided that all municipalities should map their biological
diversity, mainly nature types. They were given some money to do this work, but it was
not enough to map the whole area. It was however a good start for many
municipalities.

In 1999 the municipalities themselves were responsible for the mapping. The result of
this was that many of them got a good ownership to the data, and that the data was
used and the localities taken care of in local management. There was however too big
difference in data-quality. From 2006 the county governors has been responsible for
the mapping of nature types in cooperation with the municipalities. More centralized
organisation and better quality assurance has increased dataquality and comparability.

From 2003 several Ministries have cooperated on a Program on Mapping and
Monitoring of Biological Diversity within the following topics: nature types, marine
nature types and species, threatened species and alien species.

The Directorate for nature management has made a manual for nature type mapping.
The manual describes 56 especially valuable nature types, and the aim is to describe
these in the areas most exposed for negative pressure. The data is stored in a database
(Naturbase - www.naturbase.no), where they can be easily found by everyone.

The nature types must be shown in different types of area plans and regulation plans,
and the municipalities and other sectors must be instructed to take care of them. We
must have distinct laws and regulations to restrict the loss of biological diversity.

13
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Analysis of CORINE Results Combined with
Other Types of Land Information in Iceland

Kolbeinn Arnason and Ingvar Matthiasson
National Land Survey of Iceland

Iceland joined the CORINE programme (CORINE: Coordination of ILand
Information on the Environment) in 2007. The first classification according to
CORINE nomenclature, the CLC2006, as well as mapping of land cover changes
between 2000 and 2006 have recently been completed. The results are presented in

detail in a seperate presentation at this conference (“CORINE land cover classification
of Iceland for 2000 and 20067).

This paper can be regarded as a logical continuation of the first presentation. The
CORINE results are combined with a DEM and geological maps of Iceland in a GIS
and analyzed with regard to topographic and volcanological settings.

14
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Vegetation Map Modeling and Forest Limit
Changes in South Norway

Anders Bryn
Norwegian Forest and Landscape Institute

Extensive landscape and vegetation changes are apparent within southern Norway,
specifically the expansion of forests into new areas and to higher altitudes. Two main
processes are believed to cause these changes: regrowth after abandoned human
utilization and recent climate changes.

The aim of this presentation is to elucidate the usefulness of rule-based vegetation map
modelling for spatiotemporal changes in the upper forest limits of south Norway. Two
spatial scales are implemented, a vegetation map study of a mountain region in south-
east Norway and a national map-based study of south Norway.

Four datasets are used for the regional study: climate data, downscaled climate change
scenario data, forest height growth, and four vegetation maps. The maps represent the
years 1959 and 2001, potential natural vegetation (PNV), and a climate change scenario
(CCS). The results show that raised forest limits and forest range expansion often
attributed to recent climate change are the product of regrowth, a process that was
climatically retarded from 1959 to 1995. For the period 1995-20006, the data indicate a
preliminary effect of raised summer temperatures.

The national map-based study aims to identify potential areas for forest regeneration
after abandoned human utilization. Deforested areas with a potential for forest
regeneration were identified from several map sources and GIS-analyses.

The findings show that future forest regeneration will affect large areas of rural south
Norway. The potential is for nationwide but not uniformly distributed regeneration.
Two landscape regions seem to be especially exposed to forest regeneration: the coastal
heath region and the mountain landscape. The results show that «15% of south
Norway already has the climatic potential for future forest regeneration, in addition to
5% of cultivated land.

Studies of forest limit changes in south Norway should focus on the separation of
potential drivers, specifically climate improvements and land use changes.
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Landscape Character Assessment: the Initial
Experience of Danish Municipalities

Ole Hjorth Caspersen

Danish Centre for Forest, Landscape and Planning, Department of Urban and
Landscape Studies, University of Copenhagen

In 2007, an administrative reform reduced the number of municipalities in Denmark
from 271 to 98. The reform also transferred countryside planning and management
from county to municipality level. The new municipalities have to adopt new methods
and skills in order to comply with their new tasks. The Landscape Character
Assessment (LCA) concept, developed in the UK during the 1990s, was adapted and
transformed in 2007 to fit the new planning system in Denmark. LCA-DK was
developed for use at the municipal (i.e. local authority) level, although the number of
Danish municipalities that possess the necessary skills and practical experience with
LCA is still relatively low but the number of users are growing rapidly.

This paper describes the first municipal experiences with the LCA -DK method. The
initial experiences are presented and they indicate that LCA-DK is a practical planning
tool that can provide an important base for decisions in the countryside, however
several barriers for a broader use has also been indentified.

The paper presents some of the most important barriers and put forward suggestions
for strengthening of the cross-municipal cooperation, and it recommends the
establishment of a LCA network.

16
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Methods for Landscape Monitoring Compared
Joep Dirkx
Wageningen-UR

There is currently no landscape monitoring programme being carried out in the
Netherlands, which hampers attempts to describe trends in the Dutch landscape and to
assess the effectiveness of landscape policy.

Several landscape monitoring methods have been explored in the past few years. In
view of the lack of field data, much effort has been invested to explore opportunities
for landscape monitoring using already available data. One of the sources is the GIS
version of the topographical map of the Netherlands. In addition, methods for
gathering information from digital aerial photographs have been explored, using
manual methods as well as computerised remote sensing techniques. Finally, also field
work methods have been explored, ranging from a detailed approach - in which
detailed data on all landscape elements in a region are collected - to smart sampling
methods enabling reliable assessments of landscape changes using a minimum of
samples.

An assessment of the various methods shows that a mix of methods is the most
effective approach. Whereas reliable data on new buildings, as well as data on
infrastructure and land use, can be gathered from existing topographical data, such
topographical databases do not allow data on landscape elements like wooded banks
and hedgerows to be gathered. The best source of information for this kind of data
was found to be aerial photographs. Manual analysis of aerial photographs, as well as
the use of computerised remote sensing techniques, turns out to be costly. Field work,
which is very expensive, is only necessary to check the information gained from aerial
photographs.

17
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Spatiotemporal Patterns and Limiting
Thresholds in Landscape Structure and their
Effect on Abundance of Species

Frauke Ecke'-2 & Birger Hornfeldt?

IDepartment of Geosciences, Lulea University of Technology; 2Department of Aquatic
Sciences and Assessment, Swedish University of Agricultural Sciences, Uppsala;
3Department of Ecology and Environmental Science, Umea University

Habitat destruction is regarded as one of the major threats to biodiversity. However,
we lack knowledge on spatiotemporal thresholds in landscape structure related to
biodiversity. Here, we studied such thresholds in 16 5X5 km landscapes, systematically
distributed within a 100X100 km? study area in northern Sweden in 1970-2005. Within
this area, there has been a pronounced decline in the numbers of the grey-sided vole, a
key-stone species for ecosystem functioning in boreal forests. Declines were most
pronounced in the western (inland) part of the study area in 1980-85. At that time, the
species already had been extinct in the eastern (coastal) area. We related changes in
landscape structure to the timing of the decline in grey-sided voles and to potential
occurrence of other important species groups. Landcover types (>0.25 ha) were
digitized from aerial photographs within the 5X5 km landscapes with 5-yr intervals.
The most pronounced changes in landscape structure were related to changes in forest
age structure due to clear-cutting. Within the study area, there were significant
geographical differences in the size distribution of clear-cuts and forest patches. In
1970, the coastal in contrast to the inland study area, was characterized by more clear-
cuts (766 versus 182) that were smaller (mean 5 = 18 ha versus 13 £ 34 ha) but that
covered larger areas (sum 4077 ha versus 2325 ha). Spatiotemporal comparisons showed
that landscape structure in 1970 in the coastal area, when the vole was rarely found,
resembled the landscape structure in the inland area in 1985. The main decrease in
focal forest patch area in the inland occurred in 1980-85, coinciding with the major
drop in vole numbers. Our results suggest spatiotemporal changes in landscape
structure as an important factor causing shifts in abundance of grey-sided voles and
potentially also other species in the study area.
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Vegetation Mapping at Geothermal Areas in
Iceland

Asran Elmarsdottir and Olga Kolbran Vilmundardottir

Geothermal activity is quite common in Iceland. In the near future it is expected that
the demand of geothermal energy will increase and more areas will be utilized.
Knowledge of the ecosystem of these areas is lacking, a knowledge which however is
an important consideration as these areas will be more and more important in the
future, not only for energy extraction but also for recreation and conservation.
Furthermore, a better understanding of these ecosystems is important as it may
contribute to improved decisions in terms of utilization. To increase knowledge about
the geothermal areas a project was started in 2005 and established as a part of the
Icelandic Framework Plan for the Use of Hydropower and Geothermal Energy. The
main objective of the study was to identify, map and classify areas of geothermally-
influenced vegetation in Iceland. Homogeneous vegetation types were mapped within
each site on orthophotos or satellite images. Within each type all vascular plants were
identified, mosses and lichens were sampled and soil temperature was measured. The
field data, where soil temperature at 10 cm depth was above 15°C, were used to define
geothermal vegetation classes by using TWINSPAN classification and DCA-

ordination.

The environment of geothermal sites is unique because of the special conditions,
usually characterized by steep gradients in soil temperature and humidity, high acidity
and unusual concentration of minerals and elements. These conditions are likely to
affect the geothermal vegetation that can be quite different from the surroundings.
Our results indicate that the soil temperature and soil moisture are the dominating
environmental factors explaining the distribution of species at geothermal sites. Species
diversity and composition at warmer spots differ from colder ones and is variable due
to moisture in the soil. Next to the geothermal activity where the soil temperature is
rather high the ground is usually barren with few plant species and very little vegetation
cover. Mosses often dominate the vegetation next to these barren areas but they can
survive in the heat considerably well. Depending on the level of the ground water,
grasslands or wetlands characterized by the heat are found in the surrounding of the
mosses. Within the geothermally-influenced vegetation there are plant species that are
adapted to the heat and do not thrive in cooler soils. The results also reveal a
difference in plant composition among the study sites due to their plantgeographical
and climatic differences.
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Mapping Ecological Change in Northern
Landscapes/Seascapes: Resources, Livelihood
and Cultural Heritage in Coastal Sami Fjord
Landscapes in Finnmark

Einar Eyporsson
Norwegian Institute for Cultural Heritage Reseach, Tromse

The paper is based on a cross-disciplinary research project, Favllis; Fjords as ecosystems
and cultural - landscapes. Documentation of management-relevant knowledge from
multiple sources; biological surveys, economic history, traditional ecological knowledge
and Sami oral tradition is a challenge in the effort to broaden the knowledge-base for
coastal zone management, fisheries and aquaculture management, as well as
management of cultural landscape and biological diversity. The research requires a
broad partnership between science and local communities. By using GIS- mapping as a
tool for dissemination and presentation of results, a multi-source database is being
developed.

This kind of research evokes a number of methodological and ethical dilemmas,
concerning the relationship between the local, sami population and the scientists. Can
traditional knowledge, vital to local livelihood be presented openly in a public database,
how does scientific dissemination affect the content, legitimacy and meaning of
traditional knowledge? Documentation of traditional resource use is also a highly
politicised undertaking, considering the ongoing dispute about indigenous resource-
rights and protection of the natural basis of Sami livelihood and cultural practice.

Digital maps are a powerful tool, mapped knowledge appears as more “valid” than oral
tradition as a source on resources, traditional use and changes in the
landscape/seascapes of the fjords. By combining oral tradition and traditional
knowledge on ecological change with biological knowledge and economic history on
digital maps, a “new mode” of knowledge appears. Ecological change is however not
external to human realm, political, technological and institutional factors have a role, as
well as the conduct and practice of the local population in the fjords. This role, or the
“socio-ecological history” of the fjords is a subject to a different interpretations, also
on the local level.
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Inventorying and Large-Scale Mapping of
Protected Areas: a Case Study — the
Sestroretskoe Bog, a New Prospective Mire
Reserve Near St. Petersburg

Olga Galanina

Komarov Botanical Institute Russian Academy of Sciences, Department of Vegetation
Mapping, St. Petersburg, Russia

Complex investigations financially supported by the Committee of Natural Resources
and Environmental Protection of the Leningrad region Government were made by a
research group of different specialists from academic institutes in St. Petersburg. A
case study, Sestroretskoe bog (1279 ha), situated 30 km to the north-west from St.
Petersburg, is a well-preserved raised bog close to the Gulf of Finland.

Co-ordinates of the bog centre are 60°06' N 30°01" E. It consists of two different
clearly distinguished parts: the north-eastern one is a typical raised bog with pool and
hummock-hollows complexes; the south-western part is a cotton grass bog. Its surface
is very flat and plateau-like. Succow & Joosten (2001) had identified the Sestroretskoe
mire as a plateau-bog. Field observations were done in the summers of 2005 and 2000.
Original data such as vegetation relevés located with GPS along profiles were the basis
for aerial photo and space image interpretation and mapping. Bog vegetation was
classified according the Braun-Blanquet approach. A large-scale vegetation map, an
explanatory text, and a typological scheme of mire vegetation were prepared. The
correspondence of floristic classification units (associations) and mapping units
distinguished under the traditions of the Russian vegetation mapping school were
checked. Rare plant communities and new localities of endangered plant species were

recorded and mapped.

The study area has both historical and natural value. Archive data as well as old
topographic maps were analyzed to reconstruct the landscape changes during the last
three centuries. An estimation of biodiversity value and concrete recommendations for
establishing the reserve’s borders were prepared.

It is intended in future to make the Sestroretskoe bog a complex nature reserve, aiming
to control increasing anthropogenic pressure on bog ecosystems and to improve the
ecological situation in the artificial lake called Razliv. A special goal is to protect the
biodiversity and the unique bog habitats in vicinity of St. Petersburg. Detailed
inventories of local landscapes, flora and fauna will be published as a collective
monograph in a series of books on nature conservation areas of the St. Petersburg and
Leningrad region.
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Land Management and its Effect on Land
Degradation and Rehabilitation of Degraded
Ecosystems. Monitoring With Aerial
Photographs and Satellite Images.

Gudrun Gisladottir! & Ann-Sophie Karlsson?

IDepartment of Geography and Tourism, Faculty of Life and Environmental Sciences,
University of Iceland, 2Alta Consulting

Severe land degradation has characterized the Krisuvikurheidi heathland in southwest
Iceland for centuries. Long-term grazing has resulted in decreased biodiversity,
vegetation, and serious soil erosion and soil losses. Grazing intensity has diminished in
the area during recent decades due to traditional farming decline. Still, a large part of
the study area has degraded to the state that plant cover, soil structure, fertility, and
biotic processes which modulate climate and nutrient fluxes are lacking. Under these
conditions a relaxation of grazing will not result in natural rehabilitation of the
ecosystem and geophysical processes are dominating the system. Once the ecosystem
has been reduced to this level of degradation, restoration options are expensive and
management input has to be considerable in order to successfully reclaim the land.

The purpose of this study was to evaluate the response of the ecosystem to relaxation
of grazing and the effect of intensive land reclamation of degraded land over a 10 years
period. We compared infrared aerial photographs from 1992 and field work in 1996
with satellite images from 2003 and 2004 and field work in 2005 to map the changes.

The intensive restoration input has resulted in increased vegetative coverage and
stabilization of the soil surface. Nevertheless, soil erosion is in progress in areas where
reclamation has not taken place, despite low grazing intensity.
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Vegetation Mapping in Iceland

Gudmundur Gudjonsson
The Icelandic Institute of Natural History

Vegetation mapping in Iceland started in 1955 at the Agricultural Research Institute
(ARI). The main purpose was to determine the carrying capacity of the vegetation of
the grazing areas in the central highlands and thus provide a basis for their
management. The fieldwork was carried out with the aid of aerial photographs and the
first map was published in 1957 at a scale of 1:40.000 by Jéhannesson and
Thorsteinsson. In 1968 vegetation mapping of the lowlands was also started, with the
same main purpose.

The vegetation was classified into six main vegetation complexes: Dry land vegetation,
wetland i.e. fringes, sloping fens, level fens, aquatic vegetation and sparsely vegetated
land. The main vegetation complexes were divided into 16 orders which again are
divided into 98 sociations, the smallest units used. These units, which were developed
by the botanist Steindér Steindoérsson, are based on growth forms and dominant
species of vascular plants in the upper layers of the vegetation..

Fieldwork in vegetation mapping has now been completed of more than two thirds of
the country. The central highlands are mostly completed but more than half of the
lowland still remains. About 120 maps at the scale of 1:20.000 to 1:40.000 have been
published. For the last decade 22% of the mapped area has been digitized and updated
with the aid of new orthophotomaps along with Landsat and Spot-5 satellite images.

In 1995 the Icelandic Institute of Natural History (IINH) took over the task of
vegetation mapping in Iceland from ARI. In 1998 an overview Vegetation Map of
Iceland (1:500.000) was published by IINH. It was compiled by Gudmundur
Gudjonsson and Einar Gislason, with the aid of analog Landsat Satellite Images
(1:250.000) and based on all vegetation data available at the time.

IINH has taken part in compiling international maps of smaller scales covering the
Nordic Countries or the whole of Europe. The Vegetation Map of the Council of
Europe Member States at the scale 1:3.000.000 was published in 1979 and revised in
1987. The Map of the Physical Geographic Regions mainly based on natural vegetation
was published by the Nordic Council of Ministers in 1983. Maps of the Natural
Vegetation of Europe including Iceland were published in the year 2000 in two scales,
1:10.000.000 and 1:2.500.000. Also IIHN took part in compiling the Circumpolar Artic
Vegetation Map in scale 1: 7.500.000. Now it has been decided to proceed and extend
the Circumpolar arctic vegetation map to include the boreal area.
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The Icelandic Geographic Land Use Database

Jon Gudmundsson, Fanney Osk Gisladéttir, Hlynur Oskarsson and Elin Bjork
Jonasdottir

The Agtricultural University of Iceland

The objective of the Icelandic Geographic Land Use Database (IGLUD) is to compile
information on land use and land use change compliant to the requirements of IPCC
Guidance for National Greenhouse Gas Inventory (IPCC, 2006). The main land use
categories of the database are six: Settlements, Forest Land, Cropland, Wetland, Grassland
and Other Land. These categories are divided further into subcategories. Subdivisions of
main land use categories are either identified geographically or by relative division
within a region. Relative divisions are based on ground surveys or other additional
information like image interpretation, vegetation maps etc.

Classification of land in IGLUD is to a large extent based on previously conducted
classifications of satellite images. In addition to this, environmental indicators
(samples) are collected by ground surveys. The field data is used for estimating relative
area of land use not recognised by remote sensing or other mapping efforts. Field data
is also used for obtaining other important information, i.e. carbon stock, on the land
use classes.

Field points were clustered and systematically selected on the basis of a 500m grid.
Each point is a circle, centred on the GPS point defined, with a radius of 3 m. Multiple
variables are recorded for each spot, some pertinent for the whole area of each spot,
while others are specific for three 50*50 cm subplots within the main plot.

All data collected through the ground surveys are registered into geographical
information systems where the data is subjected to various kinds of queries which may
demonstrate land use changes.

Each sampling point will be revisited every five years. New satellite images of selected
areas will be classified and compared to previous analysis. The outcome of the image
analysis and the field data will yield information on land use changes on a country level
or for specific regions.
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Long-Term Floristic Changes in the Archipelago
Of SW Finland — 116 Islands and 70 Relevés
Resurveyed After 60 Years

Jens-Johan Hannus & Mikael von Numers
Abo Akademi University, Finland

The archipelago of SW Finland is in a process of change for several reasons. The
anthropological impacts such as changes in land use practices during the second half of
last century as well as the eutrophication of the Baltic Sea cause significant floristic
changes on the islands. A third factor with an impact on the flora is the isostatic land
upheaval coupled with natural succession.

We resurveyed a total of 116 islands in the outer archipelago in SW Finland, previously
surveyed in 1947. Further, 70 test areas (relevés), established in 1947 on these islands,
were resurveyed.

An overgrowth of the cultural landscape has occurred, and the shores have become
more productive. As a consequence of this the species richness has declined on the
large islands and increased on the small islands. The increase in number of species on
small islands is driven by a strong increase in frequency of shore species, which in turn
is induced by more productive shores. The decrease in species richness on large islands
again, is related to overgrowth of open semi natural habitats after cessation of grazing
and other agricultural practices. The results on the island scale are largely confirmed by
the results on the relevé scale. We used Ellenberg indicator values to test for changes
in the environmental conditions between the surveys. The DCA ordinations of the
relevé plant assemblages in different phytocoenosis, demonstrate the homogenization
of the vegetation and the reaction to a changing environment. This development poses
a challenge for the preservation of biodiversity on both a local and a landscape scale.
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Visual Monitoring of Landscapes
Tapio Heikkila
Ministry of the Environment, Finland

Visual monitoring of landscapes is a research project which has involved the
development of a photographic method for documenting cultural landscapes and
monitoring their changes. The method is based on systematic rephotography, with
identically composed photographs taken at specified vantage points in research sites at
certain intervals.

Landscapes in this study are approached as complex wholes which include not only the
physical terrain, but also the observations and interpretations made of landscapes by
people. The visual appearance of any landscape consists of countless views in different
directions, views that change from one moment to the next. We can acquire a good
general idea of the landscape when we record enough views by photographing them.
With the same views photographed repeatedly, we gain exact and detailed information
about changes that have taken place in the landscape.

The study began in 1996 with an initial documentation of 13 agricultural landscape
sites in different parts of Finland. The vantage points were selected from each area
based on a map survey. Photos were taken at each vantage point towards each of the
four cardinal points. Repeat documentation was performed in 2000 and 2005. In
addition, traditional rural landscapes were also photographed in 48 fresh meadows.

The photographic material has been archived using museum methods for long-term
preservation. The photographic method developed for the project can be used as a
monitoring tool in all kinds of landscape management projects. The photographic
records created with this method can be used in the planning and steering of landscape
management, in agricultural policy making and the monitoring of land use projects.

The presentation includes several pairs and sets of images on landscape changes.
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Classification of the Vegetation in Red Deer
Habitats in Norway

Arne Hjeltnes
Telemark University College; Norway

This presentation is based mainly on experiences from the project “Natural and farmed
habitat as a basis for production of red deer in Norway”. The vegetation is classified in
three areas on the west coast of Norway - totally 20 000 square kilometres. These maps
together with other databases will explain the coherence between different habitat
preferences and GPS tracking positions of red deer.

The image analysis is based on Landsat 7 and SPOT 5 satellite images. The field
observations provide a good basis for image interpretation of the most important
ecologic variables. Important variables are soil depths, nutritional soil value and water
content in the soil surface. Together with species dominance it is possible to identify
the invisible borders separating different vegetation types in a reliable way.

The image is divided in spatial objects. Every object is assigned different spectral
characteristic from the satellite image included a correction of differences in solar
llumination (“C-correction”) and geographical distance in altitude and distance from
the coastline. In the study area of the county of “Sogn og fjordane” (7 000 km?) 11 000
training objects with ground truth were used. Each of these objects was evaluated
manually against the other 11 000 objects. Basis for this examination are geological and
forest maps, field observations, satellite image-, orthophoto- and air photo
interpretations and feedback from the analysis tool “Definiens Developer”. This is the
main task of the classification work.

The map is separated in 40-50 different area types where vegetation luxuriant is a main
category. The manual check of the training objects demonstrates a good accordance
with “a ten folds cross validation” of the training samples.
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Using Topographic Variability to Sample the
Range of Biodiversity Within Landscapes
Efficiently

Gabriela Hofer!, Peter | Edwards?, Helene H Wagner3, Felix Herzog!

1Swiss Federal Research Station; Institute of Integrative Biology Swiss Federal
Institute of Technology; 3WSL, Swiss Federal Research Station for Forest, Snow and
Landscape, and Department of Biology, University of Toronto, Canada

Heterogeneity is an important driver for biodiversity at the landscape scale and is
therefore a useful parameter to improve the sampling strategy for monitoring
purposes. However, there is a lack of common, ready-to-use measures of landscape
heterogeneity over large climatic and biogeographic gradients within areas of differing
character and structure, like patch mosaic and gradient-dominated landscapes. In the
present study it was investigated whether sampling agricultural landscapes across a
gradient of topographic variability is more efficient than random sampling. Vegetation
relevées recorded within 187 1 km? landscapes from a representative national dataset in
Switzerland were used to calculate the richness of ecological plant types (ECOrichness
- derived from ecological indicator values). Landscapes belonging to the same
altitudinal belt and biogeographic region were grouped within 13 sub-regions in a
mixed regression model, and the effects of four alternative measures of topographic
variability on ECOrichness were compared. An overall increase of ECOrichness with
topographic variability was observed and supported by the consistent increase of
ECOrichness in all sub-regions (four altitudinal belts: colline, montane, sub-alpine and
alpine; seven biogeographic regions). The best model fit was determined from the
scores of a multivariate analysis integrating three topographic variables (standard
deviations of altitude, slope and solar radiation). The average nitrogen indicator value
of plant species decreased with increasing topographic variability, suggesting a shift in
the ecological spectrum of plants. It is therefore concluded that it is more efficient to
sample landscape diversity within sub-regions along a gradient of topographic
variability than randomly. As a measure of landscape heterogeneity, topographic
variability is conceptually sounder than patch heterogeneity, especially in gradient-
dominated landscapes. This approach can be easily applied because the suggested
measure of landscape heterogeneity is derived from a digital elevation model and does
not require prior mapping of habitats.
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Integrated Ground-Based and Remote Sensing
Research of the Forest-Tundra Ecotone in
Norway and NW Russia

Annika Hofgaard!, Gareth Rees?, Elena Golubeva3, Hans Tommervik!, Olga
Tutubalina’

! Norwegian Institute for Nature Research, 2 Scott Polar Research Institute, University
of Cambridge, 3 Faculty of Geography, M.V. Lomonosov Moscow State University

We present case studies from the sites of IPY projects PPS Arctic Norway and
BENEFITS within Norway and European Russia, to delineate the forest-tundra
ecotone and to detect changes in its character and location over the past few decades.
Ground-based research at the key sites included age structure analyses of tree stands,
descriptive ecological and geobotanical research, geochemical analysis of pollutants in
vegetation and soil, ground spectroradiometry and field interpretation of satellite
imagery. Remote sensing studies included airborne laser scanning of selected sites, as
well as change detection analysis of airphotos and satellite imagery (from very high to
coarse spatial resolution).

Despite the climatological significance and presumed sensitivity of the transition region
(ecotone) between the boreal forest and the northern tundra, it has not been
investigated in a comprehensive manner. There is as yet no general consensus on the
location of the circumboreal forest line, and evidence for a northward shift in this
location as a result of climate trends over the last century is inconsistent. Because of
the vast size of this ecotone, any attempt to characterize and map it with a truly
circumboreal perspective will necessarily involve the use of satellite remote sensing
data.

Preliminary results illustrate the potential of integrated ground and remote sensing data
to show advance of the forest line, infilling at the treeline, and to measure forest and
tundra structural parameters. Slight advances of the birch forest line (20-30 m in
altitude) were detected in the period since 1980s in the border area between Norway
and Sweden, and a similar advance for the birch treeline was detected since 1958 in the
central Kola Peninsula (Khibiny Mountains). The latitudinal birch forest line has
advanced by less than 0.5 km northwards in the period 1972 to 2007 in the border
areas between Norway and Russia.
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Habitat Types at Multiple Scales: Linking
Remotely Sensed Data With Field Information in
Northeast Iceland

Regina Hreinsdottir
Department of Geology and Geography, University of Iceland

The aim of this research is to correlate various vegetation indices to habitat types at
different spatial scales for the purpose of mapping of habitat types in the Icelandic
highlands. Field data used had been arranged into habitat types by classification
(TWINSPAN) and ordination (DCA) methods. Field data analysis was carried out at
three scales to measure the relationship between habitat types and vegetation indices;
general highlands, according to field measurements of habitat types in seven
highland areas, regional, according to field measurement of habitat types in one area
(the research area) and field points, according to measurements within the research
area.

Five vegetation indices, RVI, DVI, SAVI, GNDVI and NDVI were analysed to find
the best correlation to eleven habitat types. Variables measured were: total vegetation
cover, vascular plant cover, moss cover, cryptogamic crust covet, stone cover and
species richness. Of the VI's tested, NDVI, SAVI and GNDVI showed high
correlation to habitat types according to vegetation cover, vascular plants cover and
moss cover. The results indicate that remote sensing can be useful for habitat type
mapping of the highlands. However, analysis of individual field points showed high
overlapping of habitat types and suggested that they could only be divided with high
accuracy into two classes according to spectral reflectance alone, sparsely vegetated
classes and more densely vegetated classes. To improve the classification, it is necessary
to incorporate other information such as topographical and hydrological data.
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Mapping and Monitoring of Terrestrial Primary
Production and Riverine Dissolved Organic
Carbon in Iceland

Marin Ivanov Kardjilov!, Gudrun Gisladottir2? & Sigurdur Reynir Gislason?

Islandia Geomatics, Reykjavik, 2Faculty of Life and Environmental Sciences;
University of Iceland; 3Institute of Earth Sciences, University of Iceland

Rapid climate change in Iceland impacts strongly on vegetative gross and net primary
production (GPP and NPP), which conversely influence riverine dissolved organic
carbon (DOC). The average moderate resolution imaging spectroradiometer (MODIS)
derived GPP and NPP for Iceland during 2000 to 2006 was 174 ¢ C m2 yr! and 100 g
C m?2 yr, respectively. The annual average temperature increased by 1.2°C over the
first 4 years and precipitation by 15% during the first 5 years of the study. The
Icelandic vegetation responded with a one year time lag to these climate changes. The
annual riverine DOC fluxes in Iceland correlate strongly with the measured carbon
fluxes in vegetation or 0.41 g C m2 yr! for Iceland for the study period. The DOC flux
for Iceland calculated by the MODIS GPP and NPP flux correlations was 5% higher
than that calculated using the soil organic carbon (SOC) flux correlation g C m2 yr! .
These relatively low numbers are related to the sparse vegetation cover in Iceland, as
the DOC is largely derived from young and recently fixed carbon in plant litter and
upper soil horizons. The DOC fluxes are much lower than the dissolved inorganic
carbon (DIC) river fluxes which are dictated by the high weathering rate in Iceland. A
1°C change in annual average temperature resulted in a 20% increase in MODIS GPP
and MODIS NPP against a 7% increase in the riverine DOC flux. Open source
geographic information systems (GIS) are used to process, analyze and visualize the
spatial data.
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Detailed Vegetation Mapping With an Object
Oriented Approach

Leif Kastdalen!, FEinar Lieng?, & Arne Hjeltnes3

'Hedmark University College, Koppang, Norway, 2Geodatasenteret AS, Arendal,
3Telemark University College, Bo,

A common method for detailed mapping of natural vegetation is through manual
delineation and classification, with the use of aerial photos as a background. With the
last years development in aerial orthophoto production images are now acquired by
digital aerial cameras. The result is a higher spectral and radiometric quality than the
catrlier semianalogous production line. The improved image quality makes automatic
methods more promising.

We have developed a production line for mapping and monitoring mountainous
vegetation at a very high spatially detailed level using an object oriented approach and
supervised classification with algorithms from the data mining techniques. We have
compared different algorithms, and looked at the effect of sample size and the number
of predictor variables on accuracy in several areas. Maps with 11 to 44 classes are
produced with a minimum mapping unit down to one image pixel. The mapping
method is suitable for monitoring small vegetation changes. At the same time it creates
a reference database for larger “wall-to-wall” mapping with satellite data.
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Land Cover Mapping in Mountainous Areas — a
Synergetic Approach with Detailed Vegetation
Mapping
Leif Kastdalen', Einar Lieng and Arne Hjeltnes'

'Hedmark University College, Koppang, Norway; 2Geodatasenteret AS, Arendal;
3Telemark University College, Bo,

Northern mountainous landscapes are often characterised by a small scale vegetation
structure. This complex structure is difficult to map due to the level of generalization
needed. Raster based methods of classification with medium to high resolution images
are effected by the scale problem causing a high degree of sub-pixel vegetation units.
When classifying vegetation we need to focus on identifying the dominant vegetation
within the pixels precisely. Secondly, it is necessary to find a robust algorithm to handle
the mixed pixels.

We have assessed the effect on classification accuracy by sampling reference data using
tield based GPS-observations, screen based sampling of satellite images and a fuzzy
approach with sampled segments from high resolution images. These three methods of
sampling reference data are compared for land cover classification of Landsat and
SPOT images in mountainous areas in southern Norway. Further, we have tested
different classification algorithms regarding their accuracy, robustness and
generalization ability.
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A Classification Method for Mapping All-Year-
Pastures in Coastal Heathlands of Western
Norway — With Suggestions for Regional and
Local Adjustments

Eva Kittelsen

Norwegian Institute for Agricultural and Environmental Research and Institute of
biology, University of Bergen,

A classification scheme for mapping coastal heathlands in an all-year-grazing
perspective in western Norway is presented. It is based on aerial photography
interpretation and GIS, using detailed resolution and a relatively easy, low-technology
mapping method based with minimal use of fieldwork.

Eleven classes with focus on grazing value through the year were identified along a
disturbance and a moisture variable: Water bodies, Mire, Forest/shrub, Heath on moist
ground, Heath on dry ground, Overgrown heath, Bracken, Grass dominated
vegetation, Pioneer vegetation, Bare rock, and Developed areas. The minimum
polygon area and width were set to 300 m? and 2 m, respectively, giving the maps a
fairly high resolution.

With adjustments to regional and local conditions as suggested in the study, the
methods are suitable for low-technology mapping of coastal heathlands in western
Norway, and may be developed also for other regions. The high resolution chosen is
feasible for the classes used. However, map validation shows that proper
georeferencing is important, and that the two classes Heath on moist ground and Heath on
drygronnd may be difficult to distinguish in northern parts of the region.

The maps made so far have been used to relate weights in ten Old Norse sheep herds
to the available pastures. Weights were higher at localities with larger areas of Grass
dominated vegetation and Pioneer vegetation. The study signified that the relative availability
of areas with grass and pioneer vegetation during the summer is important to the
weight gain during the summer season.

Maps made with the suggested methods may also be useful for sheep farmers when
planning grazing and management on their land, and may contribute to an enhanced
understanding of the importance of using outfields in an era marked by abandonment.
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Phytogeographical Districts of Estonia and the
Informativeness of Species

Tiiu Kull, Ténu Mols & Kalevi Kull
Estonian University of Life Sciences

New phytogeographical division of Estonia is proposed on the basis of the Estonian
Flora Atlas database. Our analysis includes the occurrence data for 1201 vascular plant
species from 504 quadrats (100 km?). The cluster analysis applied uses a similarity
measure that combines the similarity of species lists and the geographical distance
between the quadrats. Since the species differ in their impact to a clusterization, we
have calculated the informativeness of each species in the context of a certain
clustering. A comparison of the maps calculated in our work with the earlier
phytogeographical maps of Estonia, we have found similarity with the
phytogeographical districts described eatlier. However, several new features are
described and the species with highest informativeness are discussed.
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Insects as Markers for Evaluation Landscape
Quality and Human Impact

Valdo Kuusemets, Isabel Isabel Diaz Forero, Ave Liivamagi, Kadri Kask and Jaan Luig
Department of Environmental Protection, Estonian University of Life Sciences

We studied diversity and abundance of butterflies, bumblebees, day-flying moths and
hoverflies in grasslands in conditions of different landscape structure and with
different human impact. 22 key areas were chosen in North-East Estonia with
grasslands situating in coastal area, in the forested landscapes, in flooded meadows to
evaluate relations between the species richness of insects with some habitat and
landscape factors. Part of study areas were situating under impact of oil-shale mining
and air pollution (dust, sulphur and nitrogen compounds, higher pH) by electrical
power plants.

Insects were caught two times a year using about one hour transect catch in the
meadow. Different landscape parameters of meadows like area, perimeter, proportion
of land cover types with different radius, several ecological indexes were calculated
using ArcGis software.

The number of butterfly and day-flying moth species were lower in the coastal zone
where open and windy landscapes appear. Slightly higher diversity of all species was in
mosaic landscape with lakes and forest patches, the presence of high percentage of
forests in the surrounding landscape seems to have a positive effect on butterfly
species richness. There is no clear relationship between patch area and the species
richness and abundance of insects. However, species density and patch area show a
decreasing non-linear relationship: the bigger the area, the smaller the number of
species per square meter.

The impact of air pollution by power stations had some negative impact to the number
of day-flying moth species, the number of butterfly species and hoverflies in these
conditions were in average level and number of bumblebee species even slightly higher.
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Abolition of Set-Aside Schemes and its Impact
on Habitat Connectivity in Denmark from 2007 -
2008

Gregor Levin & Martin Rudbeck Jepsen
National Environmental Research Institute, Aarhus University, Denmark

In Denmark, agriculture occupies 28,000 km? or 65% of the land. As a consequence,
habitats for wild species are mainly characterized by small patches, surrounded by
intensive agriculture. Due to extensive agricultural management, set-aside land can
spatially connect habitats and thus positively affect habitat connectivity, which is of
importance to the survival of wild species. In 2008 set-aside schemes were abolished,
leading to a considerable re-cultivation of former set-aside land and consequently to a
decline in the area of set-aside land from 6% of all agricultural land in 2007 to 3% in
2008. The main argument against regulations of the re-cultivation of set-aside land with
the aim to minimize declines in habitat-connectivity was that re-cultivation would
primarily occur on highly productive land at a long distance from habitats, while set-
aside land located on marginal land, close to natural habitats, would typically not be re-
cultivated. I developed an indicator aiming to measure the effect of the reduced area of
set-aside land on habitat-connectivity. For a raster-map with a resolution of 25x25
meters, the indicator combines the distance to habitats with the area percentage of set-
aside land. The indicator is scaled from 0-100, where 100 indicates the largest positive
effect on habitat connectivity, while 0 indicates no effect. Analyses show that the
halving of the area of set-aside land has led to 50% reduction of the effect of set-aside
land on habitat connectivity. This indicates that re-cultivation was not linked to
distances to natural habitats. Analyses also show that if re-cultivation had been
regulated with respect to distance to habitats, the reduction of the effect of a halving of

the area of set-aside land on habitat-connectivity could have been reduced to only
10%.
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The Vegetation Survey in Landscapes
Dominated by Agro-Ecosystems

Jaan Liira & Tsipe Aavik

Department of Botany, Institute of Ecology and Earth Sciences, University of Tartu,
Estonia

The loss of natural and semi-natural habitats and reduced connectivity between the
remaining habitats in agricultural landscapes has caused severe decrease in the
biodiversity of these ecosystems. In contemporary landscapes, field boundaries and
small islands of habitat fragments are considered as final residual habitats for
maintaining plant diversity. Such green veining elements with natural and semi-natural
vegetation sustain also environment for pollinators and predator species of agricultural
pests.

However, as the environmental conditions of such remnant habitats may seriously be
altered by agricultural pollution and mechanical disturbance, the function of
boundaries supporting biodiversity and related ecosystem services is questionable. The
major problem is adequate evaluation and monitoring their status. The aim of the
present study is: 1) to explore the vegetation of green veining habitat fragments in
agricultural landscape; 2) to estimate their role in maintenance of plant diversity; and 3)
to analyse the influence of agricultural intensification and landscape structure on the
vegetation in these habitats.

We described the vegetation of field boundaries and crop-fields in organic and
conventional farms of Tartu County in Estonia. We interviewed the farmers to specify
the agricultural land use of observed fields and field boundaries. We mapped field
boundary type and described the landscape properties around the field boundaries
within the circle of different radiuses. We applied various species classifications
(nature-quality indicators and agrotolerance) to reveal highly efficient response species
groups to disturbances in agricultural landscape. We intended to compare the results
with pan-European studies.

We found that field boundaries offered habitats to relatively many species, yet, only for
few habitat specialists. Most of the species abundant in crop-fields, i.e. mainly annual
weed and nitrophilous ruderals, are also quite common in field boundaries. However,
organic farming and certain types of habitats significantly supported the diversity of
high nature-value species.

Our results allow to conclude that for optimisation of vegetation monitoring in heavily
disturbed landscapes, such as are agro-ecosystems, the ecologically reasoned sub-
division of species is vital during survey.
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The Connectivity Between Old-Growth Forests
in the Border Zone of Finland and Republic of
Karelia, Russia

Eugene Lopatin!, Taneli Kolstrém!, Timo Hokkanen?, Andrey Gromtsev?, Alexander
Kryshen?

!Mekrijarvi Research Station, University of Joensuu, Finland; 2North Karelian
Environmental Center, Finland; 3Forest Research Institute, Karelian Research Center,
Russia

According to recent studies when the proportion of old-growth forests will decline by
more than one third, many forest species will disappear and the local extinction debt
will accumulate. Finnish forests interact with Russian forests through species dispersal
and migration, mainly across the corridors along the border. Nature conservation
policy must therefore acknowledge biogeography and the interaction between domestic
protection and international markets, which can cause exported environmental damage
to boomerang into countries with high environmental standards. It is essential to
maintain the connectivity between the existing nature conservation networks in Russia
and Finland.

In order to support the discussion among stakeholders from Russian and Finnish side
it is necessary to map and analyze the existing connectivity between old growth forests
in the Republic of Karelia and border zone of Finland. The aim of the study was to
identify the gaps in nature continuity networks at the border zone of Finland and
Republic of Karelia. The identification of the connectivity between the old growth
forests in Republic of Karelia and border zone of Finland was based on:

1. Segmentation of the mosaics covering the study area in Definiens Image
Intelligence Suite
2. Identification of the sample plots and ground truth data on the segmented
images.
3. Land cover classification of the segments using nearest neighbor classification
algorithm based on 5 features derived from future space optimization.
4. Extraction of the segments classified as a forest.
5. Age estimation of the pixels within the segments of forest using reference
sample plot method.
6. Exclusion the segments with the following attributes:
a. mean age per segment less than 60
b. maximum age per segment less than 120 years
c. number of pixels with the estimated age more than 119 years less than

50%

Within the study area 114716 polygons of old-growth forests were identified
(http://mektijoensuu.fi/gap_karelia/). The total area of high conservation value
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forests is 3.4 mln. ha, which is 73% from the total area covered by forest. From this
area 7.5% of the high conservation value forests are located in Finnish side of the
study area and 92.5 % are located in Russian side of the study area. The mean patch
size of the high conservation forests (HCVF) in Finnish side is 14.5 ha and Russian
side 33 ha. The mean age of the HCVF in Finland is 68 years and in Russia 70 years.
The HCVF in Finnish side are connected to the HCVF in Russian side located up to
65 km from the border. The HCVF in Russian side are connected to the HCVF in
Finnish side located up to 18 km from the border. The mean width of the corridors
between HCVF of Finland and Republic of Karelia is 515 m, maximum 7635 m,
minimum 1 m. The gaps between the ecosystems are presented by other land cover
classes. Most of the gaps in HCVF connectivity between Finland and Russia are
presented by anthropogenic ecosystems (clear-cuts). There is a need to develop
restoration programmes to increase the connectivity between Finnish and Russian
HCVF.
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Uncertainties in the Use of Treeline Responses
as an Indicator for Climatic Change Impacts

Jorg Loffler & Ole RoBler

Climatology and Landscape Ecology, Department of Geogrpahy, Bonn University,
Germany

Treelines are widely used as an indicator for the observation of nature response to
climatic change. One major uncertainty in analysing treeline responses to climatic
change is the global influence of non-climatic variables, first and foremost land use.
We aimed in uncoupling climatic and land use driven responses of the treeline and
assess their influence on the treeline ecosystem. An integrative approach was applied to
four treeline ecosystems in the central Norwegian Scandes stretching from oceanic to
continental zones. Dendrochronology, bitemporal aerial photo interpretation, and
reconstruction of land use intensities were applied to enable correlation and trend
statistics. We found a reestablishment of forest fragments in formerly used pastures
and slight upward-shifts of solitary trees throughout the past decades. This trend could
be connected to both land use decrease and a positive mean annual trend of air
temperatures. But, temperature increase was restricted to the winter month only and
we found neither summer temperatures nor lengths of the growing period to be
changed significantly over the past decades. Direct causal response to climatic change
could be neglected by our findings. Instead, land use change during the last century
was the major trigger for the reestablishment of forest fragments at the treeline.
Consequently, climate change impacts on the treeline cannot be found or are totally
covered by land use change impacts. Treelines in mountain areas influenced by land
use are therefore very limited in their use as an indicator for climate change responses.
Instead, shifts of alpine ecosystems and ecosystem processes show a great potential for
the analysis of climatic change responses.
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Classification and Mapping of Habitat Types in
Central Iceland

Sigurdur H. Magnuisson
Icelandic Institute of Natural History

Classification of habitat types for nature conservation and land use planning has been
ongoing in Europe for some time. In Iceland there has been an interest to follow this
line to fulfill international and national nature conservation obligations. In 1999,
habitat classification was initiated at the Icelandic Institute of Natural History. The
main purpose was to: define and describe habitat types in the Central highland (40.000
km’) of Iceland and to determine their size and distribution.

Seven areas were subjectively chosen for the study, over 6.000 km? in total area. A
vegetation map of each area was used to outline preliminary habitat types. Within these
types 393 transects (200 x 2 m) were randomly laid out for determination of floristic
composition, soil properties and several other environmental variables. Species and
environmental gradients were then analysed with ordination (DCA) and the transects
classified (TWINSPAN).

Based on these analysis 24 habitat types were described belonging to five main classes;
sparsely vegetated land (6 types), moss heathland (3 types), heathland (7 types), poor
wetland (5 types) and rich wetland (3 types). A fact sheet was prepared for each habitat
type with information on vegetation, soil characteristics, environmental variables and
geographical distribution.

A revised map of habitat types was then made for each study area based on the
vegetation maps. A habitat type map of the entire Central highland area of Iceland is in
preparation.
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Interpretation of High Resolution Digital Aerial
Photography, in a Digital 3D Environment, to
Map Vegetation Communities from a Pre-
Existing Classification (Australia)

Owen Maguire
NSW Dept of Environment & Climate Change, Australia.

Much of the State of New South Wales (NSW), west of the Great Dividing Range, is
currently lacking in vegetation mapping that is both accurate enough, and current
enough, to adequately inform conservation assessments and natural resource

management (NRM) decision making.

The aim for this project was to produce, in line with the NSW Native Vegetation
Mapping Strategy, a Vegetation Map Product Class 3 (new API with no new plots) to
Classification Level D (plant community types), and, for this map product to relate to
the Commonwealth Government’s Native Vegetation Information System (NVIS) at
Level IV/V.

These Plant Community Types were to be equivalent to those used in the biodiversity
assessment tools authorised by the NSW Government, ie the Biometric tool used in
the Property Vegetation Plan (PVP) developer. The NSW Vegetation Classification &
Assessment (VCA) Types (Benson 2009) — are used in these tools, and were also used
as the object of mapping in this project.

The project also served as a trial of approaches required to complete vegetation
mapping through aerial photo interpretation (API) of the newly available high
resolution digital aerial photography (Leica ADS-40) within a digital 3D environment
(Stereo Analyst for ArcGIS, viewed with Planar screens).

The project showed that, at very least in areas west of the NSW Great Dividing Range,
the ADS-40 imagery being flown for most of NSW, is more than adequate to map out
the NSW VCA (official Biometric) Vegetation Community Types. And that this could
be done directly from API alone, in the presence of an existing (a priori) classification,
without the need for any additional floristic data gathering or analysis. This was
previously very difficult, to impossible, as only 1:50,000 scale wet film photography
was available.

The ADS-40 imagery, at 50cm GSD (ground sampling distance) resolution, when
viewed in 3D, enabled interpreters experienced in vegetation mapping to identify each
individual canopy species, as well as shrub species, and also be able to distinguish
between what was native, or derived, grassland versus non-native pasture.

Numerous floristic and structural attributes were recorded for all polygons, which were
mapped down to a minimum size of 2 Ha and minimum woody density of 5% crown
covet.
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This approach also provided significant savings in terms of time and costs when
compared to the traditional approach of using lower resolution wet film photography
for API followed by a second stage, with additional costs, for data capture.

The important outcome of this project was that the Biometric plant community
classification, used by Catchment Management Authorities (CMAs) in the NSW PVP
Tool, can now have a spatial representation relatively quickly and cost effectively. This
was needed for creation of a CAR (Comprehensive, Adequate and Representative)
reserve system and NRM decision making in general.
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Large-Scale Mapping of Actual Vegetation in
Heterogeneous Landscape Conditions (NW
Ladoga Region, Russia)

M.A. Makarova

Laboratory of Geography and Vegetation Mapping, Komarov Botanical Institute,
St.Petersburg, Russia

The field plant cover investigations of North-West Ladoga region were carried out in
1998-2004. This territory is situated in the southern area of Baltic Crystalline Shield.
The selgas-hollow landscape NW Ladoga region is characterized by alternation granite
ridges and depressions where are occupied by bogs and lake terraces. The border
between a southern and middle taiga take place here. Many vegetation types are
characterized this region: spruce, pine, aspen, birch, grey alder boreal and nemoral
forests; willow shrubs, nanous pine-spruce-birch grasses-sphagnous, open cottongrass-
dwarf shrub-sphagnous and reedy bogs; grass-forbs, tussock grass, meadow foxtail,
dropwort, sedge meadows.

The purposes of these investigations were the inventory and vegetation mapping of
phytocoenotic diversity of the territory, estimation of present-day changes of
vegetation cover. Almost 400 phytocoenotic descriptions were made, and the map of
actual vegetation (1:25000) was compiled using GIS-technology (GeoDraw,
GeoGraph). The whole area of mapping is about 35 km?.

The main steps of original vegetation map creating are: 1) analysis of aerial
photographs, topographical, landscape maps; 2) determination of borders of forest
types of the preliminary map; 3) almost every one contour of the preliminary map was
studied for revealing of herbs, mosses and lichen diversity; 4) primary and secondary
communities are allocated in separate groups; 6) special series of vegetation
regeneration after anthropogenous impacts (fires, forest felling, drainage of bogs,
abandoned meadows and arable land with reforestration) were noted in map’s legend.

In the process of detailed study of present-day vegetation about 50 types of plant
communities and their modifications were revealed. The new regional complex
sanctuary is projected in the NW ILadoga region, therefore created actual vegetation
map and database are important for carrying out environmental monitoring,.
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Planning Changes — or Changing Plans?

Sabrina Mazzoni, Wenche Dramstad & Wendy Fjellstad
Norwegian Forest and Landscape Institute

Municipal land use planning is intended to ensure that the landscape is managed
sustainably. This planning is guided by a number of laws, rules and regulations,
administered at the national and regional level. Examples in Norway are the Land Act
aiming to protect farmland, and a national directive protecting the shoreline from
development. However, the local municipality has to provide infrastructure, housing,
recreation and work environments, as well as managing natural and cultural heritage.
Balancing all these requirements can be tricky and lead to discrepancies between
intentions at the national level and what is implemented locally.

Using current digital land use/cover (2004) maps for five municipalities in South-
Eastern Norway, we created a new digital cover reflecting land use/cover for 1984.
This allowed a comparable and quantifiable digital spatial analysis of two time periods,
without discrepancies arising from different data sources (quality, coverage, or scale
issues). A series of standard GIS analysis of change over space and time were
performed, intersecting several data themes, and quantifying combinations of changes.

We found that in some respects, local change corresponded quite well with national
aims, e.g. the total area of agricultural land converted to other uses was relatively small.
However, we also detected a series of small changes, which taken individually may not
seem too problematic, but that if projected into the future, and taken cumulatively,
could have significant negative impact on sustainability. One such example was
finding considerable number of new buildings in areas where restrictions apply.
Further, we noticed a trend of farmland abandonment, some which in subsequent
years becomes built up area. This finding underscores the need for municipalities to
consider the time scale more closely.

We suggest that municipal development may be shaped more by the cumulative effects
of many small individual plans rather than by a single long term plan for the whole
municipality. We discuss these findings in relation to the challenges of the local
authorities and consider the tools to monitor and improve the long term sustainability
of local planning decisions.
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Effects of Landscape Protection on Farm
Management and Farmers’ Income in Norway

Klaus Mittenzwei!, Gudbrand Lien!, Wendy Fjellstad?, Eva Qvren! and Wenche
Dramstad?

"Norwegian Agricultural Economics Research Institute; 2Norwegian Forest and
Landscape Institute

Protected ILandscapes (PL) are increasingly used in Norway to conserve human
modified (cultural) landscapes. In many cases the maintenance of agricultural activities
in PLs is required to preserve landscape character. Whilst research exists on land
conservation policies in general, the particular effects of PL. on management and
adjustment of the farms involved has not received attention in the literature. We
present results from a questionnaire sent to owners of agricultural land within PLs in
Norway. Whilst land owners were divided upon the effects of PLs on farm
management, the economic situation of the farm was far less affected. Furthermore,
changes in farm management after the establishment of a PL did not seem to have
been driven by the establishment of PL themselves. Most importantly, farm
management changes were related to potential options to develop the area. A statistical
model showed that PL-farms did not differ significantly from farms outside PL in the
development of their land use or animal husbandry. Our findings indicate that the
establishment of PL played a minor role as a driving force of changes in farm
management and farm income.
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Vegetation Mapping in Norway
Yngve Rekdal & Anders Bryn
Norwegian Forest and Landscape Institute

The history of vegetation mapping in Norway has a background in maps of plant
geography and forest types and the first vegetation map in Norway was published in
1937. In the years leading up to the late 1960s very few vegetation maps were made,
although there was an increase in the number of scientific studies of different plant
communities.

In the late 1960s and during the 1970s, two important programmes added new
momentum to vegetation mapping in Norway: the International Biological Programme
and the environmental impact analysis relating to the 10-year contemporary protection
of water sheds.

The Norwegian Forest and Landscape Institute developed a survey vegetation
mapping system adapted to aerial photo interpretation and fieldwork on a scale of
1:50,000. The survey system has many similarities with those used for mapping
vegetation in Sweden and Iceland.

The identification of units in the survey system is mainly based on physiognomy as it
appears from dominant species or species groups, and secondly by characteristic
species. The system has 12 main vegetation groups, with 44 vegetation types and 9
subordinate land cover types. A great deal of additional information is attached to the
vegetation types by the use of symbols. In the last two decades, each vegetation type
has been more systematically explored, characteristics have become better understood
and more details have been added.

The vegetation types were originally developed on the basis of phytosociological
systems, but are not directly in accordance with any phytosociological system or strict
classification system. They are more representative of a typographic division based on
the main ecological gradients, e.g. regional and local climate, snow cover, soil types and
nutrients, ground moisture, wind, and cultural influences. By 2009, more than 10% of
Norway (>30 000 km?) has been mapped with the survey vegetation mapping system.
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Large-Scale Vegetation Mapping is Estonia

Elle Roosaluste
Tartu University, Estonia

Vegetation mapping of the plant cover of Estonia started in 1930-ies and was
completed in 1965 when detailed overview written by prof. L.Laasimer has been
published. Based on field work of numerous botanists at first the map in scale 1: 42
000 has been drawn. Afterwards it has been generalized in scale 1: 200 000.

At the end of 1950-ies the detailed methodology for large-scale vegetation mapping has
been elaborated. The main activity was addressed to inventory of flora and vegetation
of protected areas and other naturally remarkable territories (for example islands with
diverse landscape and habitats). During 50 years numerous vegetation maps mainly in
scale 1 : 10 000 have been compiled. Parallel to appropriate mapping methodology the
adequate classification of vegetation units is needed. For large-scale mapping the
system of site types is most acceptable. In some cases even the maps of associations
have been compiled. In designation of Natura 2000 areas such kind of maps were
extremly valuable.

The value of vegetation maps is increasing in time because they reflect not only the
situation at the moment of mapping but are excellent basis for monitoring the
dynamics of plant cover. We have two examples of repeated vegetation mapping: one
representing changes in plant cover of neotectonically dynamic peninsula over 70 years
and the other of traditionally managed complex of seminatural communities over 30
years. At the first case we discovered remarkable increase of forested areas as result
both of natural and anthropogenical reasons and turnover of coastal plant
communities resulted by active coastal processes. The other investigation revealed
overgrowing of coastal grasslands by reed and decreasing the territory of wooded
meadows after stopping of management activities.
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Wooded Meadows in Estonia — from Inventories
to Analysis of Species Richness and to Setting of
Conservation Targets

Marek Sammul

Institute of Agricultural and Environmental Sciences, Estonian University of Life
Sciences

Wooded meadows are extremely species-rich and species-dense communities. They are
valued for their biodiversity and landscape, but also for their cultural, educational, and
recreational role. They also are among the most threatened ecosystems in Europe due
to quick succession to forest after abandonment. Throughout the Europe wooded
meadows have been lost since Medieval. In Fennoscandia their decrease started later
and some have remained. In Estonia, the area of wooded meadows was at its highest in
the beginning of 20" century and has since decreased in area approximately 100 times.
Thus, wooded meadows are given high importance in nature conservation and they are
included as a priority habitat into the EU Habitats Directive.

Since 1995 the inventory and mapping of wooded meadows has been carried out by
Estonian NGOs in collaboration with academic institutions. These exhaustive
inventories have compiled data on spatial distribution, ecological condition and
vegetation, which has enabled for the analysis of condition of Estonian wooded
meadows and prioritisation of individual sites for nature conservation.

The compiled data have shown that currently in Estonia about 8400 ha of wooded
meadows remain of which approximately 5800 ha are meadows with, at the least, an
intermediate conservation value. The latter is directly dependent on management of
each site. Thus far the spread of plant species which depend on wooded meadows has
changed equally to species dependent on other grassland types, but this could change
in the future as the species with high specialisation are already threatened with local
extinction. Although the preservation of some good examples of wooded meadows in
Estonia seems guaranteed, further degradation of this valuable habitat type on a
national scale is very probable.

In my talk I will present the course of inventories of Estonian wooded meadows. I will
concentrate on what has been learned from the analysis of the compiled data, how this
exhaustive data-set allows to estimate the condition of wooded meadows, to evaluate
the effectiveness of conservation measures, as well as to predict the future dynamics of
the area of wooded meadows. I will utilise the comparative data from national
monitoring of vegetation changes in wooded meadows as well as research on
development of species richness in wooded meadows in relation to effects of
abandonment and restoration, and emphasise the human impact on this valuable

habitat type.
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Managing Landscape Values in the Estonian
Agri-Environmental Schemes — Methodological
Aspects of Evaluation

Kalev Sepp!, Tambet Kikas? , Are Kaasik! & Janar Raet!

'Department of Landscape Management and Nature Conservation, Institute of
Agricultural and Environmental Sciences, Estonian University of Life Sciences; 2Agri-
environmental Monitoring Bureau, Estonian Agricultural Research Centre

In Estonia the development of the Agri-environmental Program (AEP) began in 1997
and the implementation of the AEP in pilot areas was launched in 2001. By this time, a
draft evaluation and monitoring methodologies of AEP had been elaborated. In the period
of 2001-2003 several of these indicators have been tested at two pilot areas of the AEP. The
final methodology of monitoring was worked out during an EU Phare Twinning Project
“Development of administrative capacity for monitoring and evaluation system of the
agri-environment measures” and subsequently applied in 2004 and 2007 with the study of
indicators related to landscapes: landscape structure in terms of point, linear and areal
elements and evaluation of visual appearance of farm.

We present an overview of Estonian agri-environment schemes related to landscape,
analysing criteria and driving forces as well as barriers and problems with establishing
these schemes (funds, farmer attitudes, knowledge of suitable low cost measures,
bureaucracy). Also landscape monitoring and evaluation methodology of the agri-
environment measures and first results of studies (2004-2007) of selected indicators
related to landscapes (landscape structure in terms of point, linear and areal elements
and evaluation of visual appearance of farm) is discussed.
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Rented Land or Owned Land — Implications for
Land Abandonment

Grete Stokstad
Norwegian Forest and Landscape Institute

In order to utilise new technology and provide a sufficient income, farms in Norway
are growing in size. As a consequence of this, the use of rented land in Norway has
increased steadily over time. At the same time, there is a common perception of an
increased re-growth of agricultural land. It is therefore interesting to investigate
whether the use of rented land (also is a factor that) leads to increased re-growth.

Our study atea is Northern Norway (the counties Nordland, Troms, and Finnmark),
where grass production is the main crop. We utilize land use and land cover data from
the 3Q-program, which is based on aerial photographs to document state and changes
in Norwegian agricultural landscapes. Using digitised property records and applications
for agricultural subsidies for acreage support, we have determined the status of each
field with respect to whether the property it belongs to is in use by owner, rented out,
or not in use by an active farmer. Using this, re-growth (defined as the sum of
“uncultivated grassland” and “pastures and hay meadows that may not longer be in
use”) is estimated as a function of whether the fields are in use by the owner, rented
land or not receiving any acreage support.

The result shows that there is a significant difference between owner-used and rented
land. So when previous farmers rent out their land, we may expect more re-growth.
However this is not as serious with respect to re-growth as when no active farmer is
using the property.
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The Norwegian Land Resource Accounting
System for the Outfields (AR18X18)

Geir-Harald Strand

The Norwegian Land Resource Survey, Norwegian Forest and Landscape Institute

AR18x18 is an area frame survey of land resources in Norway, methodologically linked
to the Laucas survey carried out by Eurostat (Eurostat 2003). The purpose of the survey
is to establish an unbiased and accurate land cover and land use statistic providing a
description of the state of land resources in Norway. The study will also provide a
baseline for future reports regarding changes in land resources — a national land
resource accounting system.

AR18x18 is based on Lucas (Land use/cover agricultural survey), a European area
frame survey carried out in the EU countries by Eurostat. The sampling units of Lucas
are points located on the intersections of an 18 X 18 kilometer grid mesh throughout
Europe. Each of these points is the centre of a Primary Statistical Unit (PSU) of 1500
X 600 meters. The Lucas survey is carried out on ten sample points scattered within
each PSU. The Norwegian modification of Lucas is to add a land cover survey of the
whole PSU following the NIJOS/Norwegian Forest and Landscape Institute’s system
for vegetation and land cover mapping at intermediate scale (1:20,000).

Operational experience with the AR18X18 method was gained during the first pilot
phase in 2004 and 2005. These experiences have led to adjustments improving the
method and also provided the basis for a preliminary evaluation of the method. The
overall assessment is that the Lacas survey methodology works well, while the Lucas
measurements have shortcomings regarding the definitions and detailed instructions
for how measurements should be carried out. This is in particular the case for /and use
measurements, landscape photography, natural hazgards and registration of /linear features
along transects. In AR18X18, the system is improved by adding land cover mapping of
the entire PSU. This is a necessary adjustment in order to create a practical and
functional survey addressing the needs for land resource statistics in Norway.

The AR18X18 sampling method, based on Lucas, is statistically sound and efficient.
The systematic sample strategy ensures that the sample is spread out as much as
possible, thus creating a representative replica of the population and covering
maximum variability. The simplicity of the method also leads to high flexibility.
Statistics can easily be prepared for any regional subset of the data. It is observed that
the AR18X18 easily can be extended to by densification (e.g. using a 9X9 kilometer
grid). This will improve the precision of the estimates and is in particular useful when
the goal is to provide statistics for smaller regions. Land use and land cover types that
cover very small areas will not be recorded by the land cover mapping method used in
AR18x%18. This is a question of detectability and the problem is related to the method
of measurement, although some times falsely attributed to the sampling method. The
challenge is to design appropriate observation methods to cover these features while
keeping the workload of the field crew at an acceptable level and within a realistic
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budget. Uncommon or even rare phenomena will also be detected and recorded as long
as the occurrence is spatially random. Problems arise when the spatial distribution of rare
features is autocorrelated.

In sitn assessment is an essential part of the AR18X18 methodology. Reliable land use
and land cover assessments outside the built-up and agricultural land is not possible
from aerial photo interpretation alone. We intend to carry out the AR18x18 survey on
a national scale during the next few years. Progress will depend on available resources
and no definite date has been set for the completion of the survey.
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Construction and use of a Probabilistic Model of
Landscape Regions

Geir-Harald Strand
The Norwegian Land Resource Survey, Norwegian Forest and Landscape Institute

A landscape region can be described in a map as an objective reality with crisp
boundaries but most landscapes have undetermined boundaries. The traditional
landscape map is therefore a simplification. An alternative approach is to consider
landscape classes as theoretical concepts and build a probabilistic model of the
landscape. In this model, any particular area can be affiliated with a number of
different landscape classes. The model can therefore be seen as a series of intersecting
probability surfaces. The presentation will show how such a probabilistic approach to
landscape regions can be established using binary logistic regression. The result will be
compared against the existing delineation of landscape regions in Norway. The
presentation is also aiming to discuss the complementary use of the probabilistic
landscape model and the traditional thematic map.
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Land Assessment Prior to Reclamation Work

Elin Fjola Thorarinsdottir
Soil Conservation Service of Iceland

The Soil Conservation Service in Iceland uses a classification system for land
assessment, based on both biological and physical factors. The classification system is
used to assess different features in the landscape before restoration or reclamation
work is started in new areas. The main attributes are vegetation classes, vegetation
cover, soil erosion, surface type, rock outcrop and sand on surface. Other important
factors for restoration work such as biological soil crust, vegetation key species and
potential seed banks are also mapped.

This classification serves two main purposes. One is collect information about the
status of the ecosystem prior to restoration which is a prerequisite to be able to
monitor and assess the success of the restoration work. The second is to form a base
for restoration project planning e.g. decide restoration methods, choose priority areas
etc.

The mapping is based on field work but aerial photographs or satellite images are
always used as well for interpretation and to draw boundaries between polygons.
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Mapping the Spread and Intensity of a Large
Wildfire in Iceland in 2006

Throstur Thorsteinsson!, Gudmundur Gudjonsson? & Borgthor Magnusson?

Institute of Farth Sciences, University of Iceland, Reykjavik, 2Icelandic Institute of
Natural History, Hlemmi

The largest recorded wildfire in Iceland's history raged in the sedges and shrubs of a
wetland area in western Iceland from March 30th to April 1st 2006.

The area affected by the fire was 73 km2, as measured by mapping on the ground and
satellite data; a very extensive fire for Nordic countries.

Meteorological data from the area show that no rain had fallen there in 10 days prior to
the fire, and that strong northerly winds persisted for that time.

Data from the MODIS sensors onboard TERRA and AQUA satellites indicate that
the radiative power of the fire during the first day reached a maximum of ~250 MW;
although the temporal coverage of the satellites is limited to only two passes a day.

The spatial and temporal pattern of the fire progression observed from satellites is
consistent with ground observations.

In the first 4 hours of the fire it traveled at a speed of ~1 m/s, estimated from the area

burned observed by remote sensing, and the wind speed at the time was between 10 -
12 m/s.

Mapping of biomass in the area and measurements after the fire, and estimates from
the fire radiative energy, indicate that 11500 tons of dry biomass were consumed in the
fire.

Recent reduction in livestock grazing and climate warming may have attributed to the
severity of the fire.
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Landscape Mapping — Experiences from
Hordaland, Norway

Lars A. Uttakleiv
Aurland Landscapeworks, Norway

“Aurland Landscapeworks” has throughout 2007-08 worked with a project on
establishing a full coverage of landscape types throughout the entire county of
Hordaland, Norway, on behalf of the Department of Regional Development,
Hordaland. The project is based upon the work done by the Norwegian Forest and
Landscape Institute on classifications of landscape types connected to the coast line and
fjords, from 2004. The methodology we use is “Spatial landscape mapping”, that form
the basis of the “National Reference System of landscape”, INRS, developed by the
Norwegian Forest and Landscape Institute.

NRS forms a hierarchic system consisting of landscape regions, sub regional divisions,
landscape areas and landscape types. The system was established in 2005, defining
Norway into 45 landscape regions, divided on 444 sub regional divisions. Classification
of landscape types on a detailed scale has only been done in small areas, mainly as part
of analysis of landscape values in conservation areas.

Completing the landscape mapping of Hordaland County, at a detailed scale with
landscape types, now raise methodological and practical challenges. Methodologically
such a large material of detailed landscape data, provide us the opportunity to do more
comparative and accurate analyzes in the work with classifying landscape types. Having
almost full coverage throughout the whole of a landscape region, the final result can be
more quantifiable. The result can be used in analyzing landscape patterns- and relations
based on a regional representation and correlations. This can give both practitioners
and the management authorities a more scientific, reliable material for the qualitative
evaluations of landscape values and aesthetics.

The practical challenge at present is to form a realistic work-method in handling and
conducting such a large scale mapping operation. In the end the result needs to be
presented and opened to the public, management and planning authorities in a form
and manner that meets the need for participation expressed in the European
Landscape Convention.
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More Efficient Vegetation Mapping by Image
Analysis of Digital Aerial Photos

Fredrik Wallner
The Swedish Mapping, Cadastral and Land Registration Authority

Geographic vegetation data administrated by Lantmaiteriet covers almost half of
Sweden. This data is produced by manual interpretation of analogue colour infrared
aerial photos.

A project with purpose to develop methods for producing vegetation data in less time
still with high thematic quality was carried out by Lantmiteriet in 2008. The projects
called ” More Efficient Vegetation Mapping by Image Analysis of Digital Aerial
Photos” Today all aerial photos produced by Lantmaiteriet in Sweden are captured with
digital cameras. This makes it possible to use techniques until now only applied for
satellite images.

Our experience is that it is not yet possible to achieve high quality vegetation maps by
the sole use of automatic classification methods. The purpose of the project was to
identify which parts in the production line that could be more efficient by an adequate
combination of automatic and manual methods.

A very promising method to follow up is based on segmentation of an
orthophotomosaic derived from the aerial photos. The used segmentation software
was able to process both the relevant wave-lengths and the variations of texture in the
aerial photos. A non supervised classification of the segments was carried out and then
the result of classes where manually labelled to vegetation classes. The labelling was
supported by some field experience and stereo interpretation of the same aerial photos
that where used for the classification.

Conclusions from the project are that classification based on segments makes it
possible to produce vegetation maps more efficient and to some extent even improve
the quality. Preserving high thematic quality when integrating automatic methods
demand that the production is divided into several steps where different main groups
of classes need different methods. The methods must also be adjusted to different
regions due to the variations in nature. For a more time efficient production it is
furthermore necessary to manage big orthophotomosaics and to use exciting available
data with high geometrical quality.
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Assessments of Losses of Old-growth Forest

Mats Williamson
The Swedish Mapping, Cadastral and Land Registration Authority

By using colour infrared (CIR) aerial photographs from different registrations in time it
is possible to evaluate losses of old-growth forest in a limited area of landscape.

The study consists of six different localities, two in each provinces of Virmland,
Jamtland and Norrbotten, all in the boreal zone of Sweden. The study areas varies
between 4000 and 7000 hectares in size. The time interval for the study was between
1981 and 2003, and I used aerial photographs from four photo occasions for each
locality. To be able to map the present situation (2003) I used satellite images from
2002 to make sure to include also the most recently clear-cut areas.

I started to set up criteria for old-growth forest, that are possible to determine in an
aerial photograph such heterogeneity in height and structure of the trees, occurrence of
big aspen trees, etc. By interpretation of colour infrared (CIR) aerial photographs from
the first photo registration in an analytic stereo instrument, I identified areas of old
growth forest and separated those from the managed forest. All old-growth forest
areas were delimited as polygons and downloaded in a digital database.

The next step was to identify clear-cut areas in the newer black and white photographs
that were inside the polygons of old-growth forests. By this method I could calculate
the percentage of losses of old-growth forests between each photo occasion and make
assessments of changes in areas of old-growth forest in a landscape.

During the time interval from 1981 to 2003 the losses of old growth forest varies
between 3.0% and 17.2% for the localities in Virmland and Jimtland. In Norrbotten
the losses were much higher, 32% and 35%.
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Vegetation Maps, Classification and Symbols of
Lantmateriet, Sweden.

TLars Andersson

The Swedish Mapping, Cadastral and Land Registration Authority.

Geographic vegetation data administered by Lantmiteriet covers 47 % of Sweden. For
the first vast regions, maps were produced with analogue technique and printed.
Afterwards, these maps have been digitized. Remaining regions are mapped by direct
digitizing.

Demands for details have increased. The first vegetation maps - over the alpine range -
were highly generalized for quicker progress. 9 hectares was the minimum mapped
unit, but for lakes a smaller unit was applied. In southern Sweden the minimum unit
was 0.25 hectare for main classes.

The colour and symbol scheme was developed by Margareta Ihse, but has been
adapted by Lantmiteriet to fit extended needs. Basic colours follow main classes: Blue
for water, greyscale with templates for barren substrate, light yellow plus templates for
cultivation, white and black templates for urbanized/exploited, brown for heath,
yellow for meadow, green for forest and light blue for mire. Some common symbol
principles are used in each group; brown dotted template for dry, basic colour free
from template for mesic, blue broken lines for moist and blue intact lines for wet
vegetation types. Some classes, e g mires, need special template symbols.

Supplementary information showing tree or scrub cover species, water vegetation or
tall herb layer etc, are mainly represented by suitable dotted templates.

Forest age-class cover presents clear-cuts and young reforested areas with grey,
diagonal linear template, and old forests with undulating template.

Point and line objects are represented by suitable symbols.

Four maps in addition to a classification system outline, represent vegetation mapping
of Lantmaiteriet in the poster presentation.
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Biodiversity-data — Mapping and use of Data

Ingerid Angell-Petersen
Directorate for nature management, Norway

The Norwegian government aims to stop the loss of biodiversity. In 1999 the
Norwegian Parliament decided that all municipalities should map their biological
diversity, mainly nature types. They were given some money to do this work, but it was
not enough to map the whole area. It was however a good start for many
municipalities.

In 1999 the municipalities themselves were responsible for the mapping. The result of
this was that many of them got a good ownership to the data, and that the data was
used and the localities taken care of in local management. There was however too big
difference in data-quality. From 2006 the county governors has been responsible for
the mapping of nature types in cooperation with the municipalities. More centralized
organisation and better quality assurance has increased dataquality and comparability.

From 2003 several Ministries have cooperated on a Program on Mapping and
Monitoring of Biological Diversity within the following topics: nature types, marine
nature types and species, threatened species and alien species.

The Directorate for nature management has made a manual for nature type mapping.
The manual describes 56 especially valuable nature types, and the aim is to describe
these in the areas most exposed for negative pressure. The data is stored in a database
(Naturbase - www.naturbase.no), where they can be easily found by everyone.

The nature types must be shown in different types of area plans and regulation plans,
and the municipalities and other sectors must be instructed to take care of them. We
must have distinct laws and regulations to restrict the loss of biological diversity.
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Survey Vegetation Mapping System of Norway

Michael Angeloff, Yngve Rekdal & Anders Bryn
Norwegian Forest and Landscape Institute

The Norwegian Forest and Landscape Institute has developed a survey vegetation
mapping system adapted to aerial photo interpretation and fieldwork on a scale of
1:50,000. The survey system has many similarities with those used for mapping
vegetation in Sweden and Iceland.

The vegetation types were originally developed on the basis of phytosociological
systems, but are not directly in accordance with any phytosociological system or strict
classification system. They are more representative of a typographic division based on
the main ecological gradients, e.g. regional and local climate, snow cover, soil types and
nutrients, ground moisture, wind, and cultural influences. By 2009, more than 10% of
Norway (>30 000 km?) has been mapped with the survey vegetation mapping system.

The identification of units in the survey system is mainly based on physiognomy as it
appears from dominant species or species groups, and secondly by characteristic
species. The system has 12 main vegetation groups, with 44 vegetation types and 9
subordinate land cover types. A great deal of additional information is attached to the
vegetation types by the use of symbols. In the last two decades, each vegetation type
has been more systematically explored, characteristics have become better understood
and more details have been added.

The aim of this poster is to present the most widely used vegetation classification
system for vegetation mapping in Norway the last 3 decades.
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CORINE Land Cover Classification of Iceland
for 2000 and 2006

Kolbeinn Arnason & Ingvar Matthiasson
National Land Survey of Iceland

The aim of the European Union’s CORINE Land Cover (CLC) project is to provide
up to date information on land cover at scale 1:100.000 for whole Europe. According
to the CORINE nomenclature land cover classes are grouped in a 3-level hierarchy.
The classes of the first level are: 1. Artificial surfaces, 2. Agricultural areas, 3. Forests
and semi-natural surfaces, 4. Wetlands and 5. Water bodies. These 5 first level groups
are divided into 15 land cover groups in the second level and 44 land cover classes in

the third level.

CLC classification is done by visual interpretation of satellite images with the help of
topographic maps and other ancillary data. The classification results are stored in
topological databases that are updated concurrently at regular intervals in all European
countries. The first CLC classification was implemented in 1990 and the first two
updates refer to the years 2000 and 2006 (CLC2000 and CLC2000).

Iceland joined the CORINE-programme in 2007 and CLC2006 was the first
classification to be implemented. CLC2006 was finished by the end of 2008 and is the
first land use/cover classification in a relatively large scale to be completed in the
country

The most remarkable CLC results are that 88% of the total area of Iceland are covered
by semi-natural surfaces and wetlands comprise 6,9%. The largest classes are moors
and heathland (34,8%, also containing moss and lychen covered areas), bare rock
(22,9%), sparsely vegetated areas (13,0%), glaciers (12,5%) and peat bogs (6,3%).

In April 2009 CLC2000 was finished and therewith the first land use/cover changes in
Iceland have been mapped. The paper deals with the results of CLC2006 and in
particular with the CORINE land cover changes in Iceland between 2000 and 20006.
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Interpretation and Relevance of CLC Classes in
Norway

Linda Aune-Lundberg & Eva Solbjorg Flo Heggem
The Norwegian Forest and Landscape Institute

The Norwegian CORINE land cover (CLC2000) was compiled by The Norwegian
Forest and Landscape Institute (NFLI) in 2008. The CLC2000 map was generated
automatically from a number of existing dataset using GIS-techniques for map
generalisation. The main data sources were 1) The AR5 (National land areal resource
map, scale 1:5000), 2) ARfjell (Mapping of land cover above the tree line, made from
satellite images using a semiautomatic method) and 3) N50 (digital topographic 1:50
000 map database). A final manual inspection and editing was needed to improve the
generated data.

The CLC dataset has coarse resolution. It is also using a classification system
developed in an environment very different from the Nordic. It is therefore interesting
to evaluate both content and correctness of CLC. One method is to compare CLC to
other existing sources, eg detailed vegetation maps. In relation to the detailed maps,
which already exist in Norway, how accurate are the contents in the CLC2000 map and
what is the possible use for this map? How well do the CLC classes fit the Norwegian
vegetation zones, and what are the strength and weaknesses using the highly
generalised CLC classes? In what way have the Norwegian interpreters used the CLC
classes in accordance with the technical descriptions and what kind of land cover are
included in the different classes?
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The Impacts of Coastal Squeezing on Salt-
Meadow Plant Communities in Denmark

Jesper Moeslund Eshej!2, Lars Arge?, Peder Klith Bocher3, Bettina Nygaard* & Jens-
Christian Svenning!

IDepartment of Biological Sciences, Aarhus University; 2Center for Massive Data
Algorithmics, Aarhus University; 3Faculty of Agricultural Science, Aarhus University
*National Environmental Research Institute, Aarhus University

Salt meadows are known to a hold a wide range of functions and services and are
inhabited by unique salt-tolerant plant communities. As a consequence they are
included in the EU Habitats Directive and henceforth protected by law. Predictions
from the IPCC and others demonstrate a likely sea-level rise ranging from 0.18 to 1.6
m by year 2100 relative to the current sea level. Until now little work has been
performed to elucidate the effects of a future sea level rise on salt-meadow plant
communities. Traditionally, salt meadows in Denmark are divided into four contiguous
community zones, their differentiation driven by local soil salinity. In response to a
future sea-level rise a landward migration of these communities is probable. However,
such a migration is unlikely to proceed unhindered as the upper boundaries of the
meadows typically comprise dikes or farm lands acting as barriers. Consequently, the
area between the barrier and the sea including the coastal meadows will shrink, a
phenomenon called coastal squeezing. Using a new national 1.6-m Digital Elevation
Model and data from the Danish national plant survey program we demonstrate a
significant negative correlation between elevation above sea level and the dominance
and degree of salt-tolerance in the plant communities. We show a similar positive
relationship between elevation and plant species richness. Based on this, we develop
models to predict the coverage of the four community zones in contemporary and
future salt meadows in Denmark. From these models we conclude that coastal
squeezing is expected to entail the complete loss of one or more of the coastal meadow
zones and the plants traditionally found within these. This arguably leads to loss of
biodiversity and a restructuring of the coastal meadow plant communities, which are
likely to lower the contemporary functions and services provided by the salt meadows.
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The Mapping of Drainage Ditches and Density
Analyses

Fanney O. Gisladéttir, Jon Gudmundsson & Sunna Askelsdottir.
Agricultural University of Iceland

Icelandic peatland have been drained extensively. This drainage was governmentally
subsidised and mostly done in the period 1940-1993. In the national inventory of
GHG emission the emission due to this drainage is the largest single component. The
present emission estimate is based on area as calculated from ditches length and
estimated drainage efficiency. To improve this emission estimate better geographical
information on the drained area are urgent. The Icelandic government has in its long
term climate change policy included wetland restoration as one option in reducing the
national GHG emission and in the process of post Kyoto climatic agreement,
proposed wetland restoration to be included as one of eligible land use options. In
response to this need for improved geographical information on the drainage and as
background for the wetland restoration planning, the ditches were digitized on SPOT 5
satellite images and their aerial density analysed. The results show that 26 % of ditches
are in areas which can be considered fully drained. The remaining area affected by
drainage is 93.5 % of the total drained area. Most of that land is considered
uncultivated and either abandoned or used for grazing,.
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The Recovery of Pine Forest at Tersky Coast of
the White Sea (Kola Peninsula)

Elena Golubeva, Elena Glukhova
Faculty of Geography, Moscow State University, Moscow, Russia

Our study took place at the Terskiy coast of the White Sea. More than 20 thousand
hectares of sands which are subject to erosive processes are present at the coasts of the
White Sea. One of largest sand hills is located in the mouth of the Varzuga River at
Terskiy coast. This “desert” was formed because of adverse natural factors and
economic activities. In 1980 replanting of trees at the Varzuga River coast has been
started to stabilize the coast. As a result more than 60 hectares of plantings have been
created. The aim of our research is the assessment of these pine forests established in
desert seaside ecosystems.

Study of structure and morphometric parameters of pine plantings was conducted in
test areas for forests of four different ages: plantings of 1985-2000. In each area
geobotanical descriptions were made and morphometric characteristics of the trees
were described.

At all test areas height of the trees, diameter of their trunk at root and the linear
growth of a trunk growing in groups is more than for separately standing trees of the
same age of planting. Significant differences in all parameters for trees growing in
group and separately appear when they reach 10 years of age. Specific floristic
biodiversity increases from 4 species up to 12 species.

By results of our researches we can allocate 3 stages of recovery of pine forest.

Thus our research results demonstrate high efficiency of pine plantings on sands,
presenting opportunities for solving the problem of erosion development by these
methods for the entire Terskiy coast.
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The Effect of Land Use Changes on Vegetation
of Grasslands in Estonia During the Last 50 years

Silja Kana, Merit Otsus, Marek Sammul

Estonian University of Life Sciences, Institute of Agricultural and Environmental
Sciences

This study investigates the effect land use change has had on vegetation during period
from 1950 to the beginning of 21t century on two contrasting areas. Study site at
southern Estonia is characterised as traditionally agricultural area, in northern part also
more forested areas can be found. Vegetation map from 1950's and Estonian Basic
map from the beginning of 21t century were used to characterize the changes in area
and spatial pattern of grasslands. The results of map analysis showed that the area of
grasslands has increased slightly in southern Estonia and decreased significantly in
northern part. The number of grassland patches has increased tenfold in both regions
indicating strong effects of habitat fragmentation. It is reasonable to expect that these
changes have had strong impact on distribution of various plant species and on overall
species richness of plants. We will compare the vascular plant species composition of
different grassland types from 1950's to the present vegetation composition and
indicate which species groups are most affected by changes in land use in studied
contrasting areas. We will also describe how the change in area and fragmentation of
individual sites has affected the species richness of grasslands and evaluate the
implications of our results on nature conservation planning and on habitat
management.
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Monitoring of Coastal Landscape of Estonia

Utrve Ratas!, Reimo Rivis!, Elle Roosaluste?

Institute of Ecology, Tallinn University, Estonia; ?Institute of Ecology and Earth
Sciences, Tartu University, Estonia

Estonia (45 227 km?) is located in the northwestern part of the East European Plain on
the eastern coast of the Baltic Sea. Changes in the landscape are caused both by the
inner development of the landscapes themselves and by human impact on the
landscape.

Landscape ecological analysis and historical-geographical interpretations are the main
research methodologies used for monitoring of coastal landscape. The main research
methods used are the classical ones: large-scale mapping, comparative cartographic
analysis, and the method of landscape profile. Landscape profiles are compiled with
the aim of getting a comprehensive view of the vertical cross-section of the basic
landscape units (topography, rocks and sediments, soil, vegetation, land use) and to
carry out detailed analysis of mutual relationships and processes between different
components. On the basis of the maps from different periods showing the land cover
the landscape changes are analyzed using simple comparison technique. The work is
based on fieldworks and GIS techniques. The details of coastal landscape research
differ, but in all the projects accomplished so far, the primary topic has been the
structure of landscapes and the study of their changes. Monitoring of the coastal
landscape was included into the state environmental monitoring in 1996.

The coastal areas can be divided into a narrow shore and inland areas. The shores are
directly affected by seawater, wave action and sea ice and therefore shaped by ongoing
natural processes. In the inland part of coastal landscape natural processes have
stabilized. This part has been mainly influenced by human activity. The development
trends over the last decades show a steady decrease of open landscapes, first of all
meadows, and increase of shrubberies and forests. These changes also reflect the
soclo-economic processes occurring in the society.
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Multiple-Scale Classification of Alpine
Vegetation from Optical Satellite Data in Sweden

Heather Reese, Anna Allard, Mats Nilsson & Hikan Olsson

Department of Forest Resource Management, Swedish University of Agricultural
Sciences, Umed, Sweden

The alpine environment of Sweden is important in many aspects. It is home to specific
vegetation assemblies, rare plants, threatened animal species, and it provides natural
resources and recreation for humans. Optical satellites provide a useful data source for
synoptic mapping of remote and expansive mountain areas. The mapping methods
used to classify satellite images should be robust in order to produce repeatable and
comparable maps over time. However, different satellite data sources, with their
varying characteristics, affect the properties of the final map. Alpine vegetation can
occur in rather heterogeneous mosaics, and therefore the different sensors’ spatial
resolution, among other properties, will play an important role in the final map. In this
study, satellite data from SPOT-5 (10 m), Landsat TM (25 m), and IRS-AWiFS (60 m)
sensors are used to classify alpine vegetation in a 6 000 km? area in northern Sweden.
Extensive reference data for the supervised classification are derived from the
systematic national inventory, “NILS”, in which stereo pairs of color-infrared 1:30000
scale aerial photographs are photo-interpreted and field-visited. The accuracy of the
vegetation classifications from SPOT, Landsat, and AWIiFS are compared. The
validation data are derived from an independent dataset consisting of field visits and
photo-interpretation of color-infrared 1:2000 aerial photographs.
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Role of Wind Activity in the Degradation of Soils
and Forest Opening in the Northern Portion of
the Closed Boreal Forest, Québec, Canada

André Robitaille
Ministere des Ressources naturelles et de la Faune du Québec

This study presents the impacts of wind activity following forest fires over several
thousand square kilometres in the Québec northern portion of the spruce-moss forest.
This phenomenon is not documented and compared to other regions of the world
boreal zone, wind activity in this area is unique in its intensity and progression.

Effects of wind (sand dunes and blowout) occur in many areas of the uninhabited
territory between the 51st and 53rd degree of north latitude, corresponding to the
transition between the spruce-moss forest and spruce-lichen woodlands. This finding is
a result of observations over several years of integrated ecoforest boreal mapping
(Robitaille et al., 2008). The mapping also shows huge areas composed of water-
deficient sandy soil. There are indications that increased wind activity triggered by
forest fires led to the development of sand dunes and erosion in this region. This
phenomenon has led to the loss and degradation of forest soil and has most likely
contributed to opening up forest cover over a long period of time, notably by a return
to a primary stage of soil development. According to our observations, wind activity
following forest fires is increasing in this region.

For the area under study as well as areas located further north, climate change
scenarios predict that the 800 growing degree-day isotherm could shift about 250 km
northward by 2070. In theory, this would favour the northward expansion of black
spruce forests (Gamache and Payette, 2005). In this context of climate change, we
describe the extent of wind activity to provide an overview of the situation and to
understand its evolution over time, in connection with climate. For the coming
decades, this extent of wind activity and the abundance of very dry soil could limit the
northward expansion of black spruce forests and reduce the area of productive forest
land.

Gamache, I. & Payette, S., 2005. Latitudinal response of subarctic tree lines to recent climate change in eastern Canada. Journal of
Biogeography, 32: 849-862.

Robitaille, A., Leboeuf, A., Létourneau, J.-P., Saucier, J.-P. & E., Vaillancourt, 2008. Integrated Ecoforest Mapping of the Northern Portion
of the Continuous Boreal Forest, Québec, Canada. Workshop Proceedings in press: Circum Boreal Vegetation Mapping. 3-6 November,
Helsinki, Finland.
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Integrated Ecoforest Mapping of the Boreal
Zone of Québec at scale of 1: 7 500 000

André Robitaille & Antoine Leboeuf
Ministere des Ressources naturelles et de la Faune du Québec

Boreal forest covers 71 % of Quebec area. This forest is constitued of spruce-moss
forest (412 400 km?), spruce-lichen open forest (299 000 km? and tundra forest
(217 000 km?). Vegetation mapping of this huge area is well documented for some
portions and pootrly documented for others ones. Since the late 1960s, the Ministere de
Ressources naturelles et de la Faune du Québec (MRNFQ) has periodically carried out
forest mapping activities at a scale of 1:20,000 in Québec’s forest areas in southern
portion boreal zone. Nevertheless, there is no detailed spatial information about
spruce-lichen open forests and tundra. Thus, In the early 2000s, new needs emerged
for information about forest resources for an area marking the northern portion of the
spruce-moss forest and the southern extent of the spruce-lichen forest characterized by
less dense forests and barrens. To perform the work, MRNFQ developed a new
automated mapping approaches at a scale of 1:100,000. This approach was presented
in Circum Boreal Vegetetion Mapping in 2008 at Helsinki. The paper proposes to
adapt methodology developed by the MRNFQ at a scale of 1: 7,500, 000 answering
the framework of Circum Boreal Vegetation Mapping project.

The study area used is a North-South oriented transect of 100 km by 1 200 km
covering several representatives vegetations domains. Geological, topographic and
remote sensing data have been used for mapping physical environmental variables and
vegetation. Integrating major disturbances with all of these variables completes the
integrated ecoforest map. The minimal area used was 100 km?.
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The Native Birch Woodland in the Vicinity of the

Hekla Farms, South Iceland. Changes in
Distribution and Coverage From 1987-2008.

Fridthor Sofus Sigurmundsson!”, Gudrun Gisladottir! and Hreinn Oskarsson?.

! Department of Geography and Tourism, Faculty of Life- and Environmental
Sciences, University of Iceland, Askja, 101 Reykjavik, Iceland, 2 The Hekluskogar
project, Soil Conservation Service, Gunnarsholt, 851 Hella, Iceland

During the last centuries soil erosion following constant decline in birch woodland
have left ecosystems in large parts of upper Rangarvallasysla, south Iceland, severely
degraded. Still there are important remains of scattered natural birch woodland in the
area. The area has repeatedly suffered from tephra fall from the nearby Hekla volcano.
Birch woodlands belong to the plant societies in Iceland that are most likely to survive
ash deposits from volcanoes. It is therefore important to preserve and reclaim the
birch woodlands that would reduce wind erosion and prevent volcanic ash to blow
over nearby areas. The recently established restoration project, The Hekluskdgar project,
aims to reclaim woodlands of native birch and willows that would reduce wind erosion.

The aim of this research was to map changes in birch woodland distribution and
coverage in the farming area of Hekla over a 20 years period, 1987-2008. We used
aerial photographs from the year 1987 and 20006, and ground truth measurements in
2008, and four density cover classes ( >75%, 50-75%, 25-50%, <25%). The edges of
the woodland areas were measured with a GPS, to confirm their distribution, and the
conditions of the vegetation and soil erosion were documented in the field. The results
show a total increase in both distribution (by 94.5 ha or 11.3%) and density cover of
the woodland over the past 20 years. Increased coverage was both seen on grazing
land and non grazing land in the vicinity of the birch woodland. Nevertheless, the main
reason for the net increase in coverage and distribution is preservation of woodland
from grazing, soil erosion prevention measures and recent climate warming. Still soil
erosion is active in the area, and the ecosystem is very fragile and we anticipate that
large tephra fall from an eruption in Hekla could put recovery years back.
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Seminatural Habitat Database of Estonia

Kadri Tali

Institute of Agricultural and Environmental Sciences, Estonian University of Life
Sciences

Seminatural habitats contain lion’s share of Estonian valuable landscapes and also
species  diversity. Since 1997 Estonian Seminatural Community Conservation
Association has volunteered in registering, assessing and mapping these habitats
(wooded meadows, floodplain meadows, alvars, coastal meadows). This presentation
gives overview of the range of our database, which now available also for the Estonian
Ministry of Environment. We describe the methodology of the inventories. The
database today comprises of 1118 areas of 12499,9 ha and is constantly updated and
modified.
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Classification System for Vegetation Mapping in
Iceland

Rannveig Thoroddsen
The Icelandic Institute of Natural History

The structure of plant communities in Iceland as described and defined by the botanist
Steindor Steindérsson about 50 years ago is still the basis of vegetation maps in Iceland
today. However the legend for the vegetation mapping has been slightly revised and
simplified through the years.

Steindorsson based his vegetation classification on his research conducted over several
decades and on the procedure of plant sociology, using a floristic method where the
basic floristic unit is the “association”. The association is an abstraction obtained from
a number of lists of species from selected sites or stands in the field. Steindérsson
defined a stand (grddurblettur) as “a patch where the species composition is so
homogeneously distributed that it will remain the same within the patch with respect to
plant species, their abundance and structure”.

According to plant sociology, Steindorsson organized plant communities into a
hierarchical classification from the simplest unit, which he called sociation (grddurbverfs),
to the most complex unit, in his case, order (grddurlend;).

In the process of adapting his vegetation classification for vegetation mapping
Steindo6rsson would sometimes combine for simplification the sociations (grddurbverfs)
and associations (grddursvei?) forming the basic vegetation map unit “grddurfélag.” The
English term sociation will be used to describe “grddurfélag’. The sociations are based
on growth forms and dominant and characteristic species of vascular plants in the
upper layers of the vegetation, therefore considering mosses and lichens only to a
limited degree.

Originally the classification system for vegetation mapping was classified into six main
vegetation complexes: Dry land vegetation, wetland i.e. fringes, sloping fens, level fens,
aquatic vegetation and sparsely vegetated land. The main vegetation complexes were
divided into 16 orders, which again are divided into 98 sociations, the smallest units
used. Sparsely or unvegetated land is divided according to the underlying substrate into
14 substrate types.

The poster will touch upon the basis of vegetation maps in Iceland as well as
presenting the existing version of the legend for the Icelandic vegetation maps used at
the Icelandic Institute of Natural History in more detail.
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Bank Development and Aeolian Deposition
Along the Shores of a Recent Reservoir,
Blondulon, Iceland

Olga Kolbran Vilmundardéttir!2, Borgb6r Magnuasson!, Gudrin Gisladottir?

'The Icelandic Institute of Natural History, Reykjavik; 2Department of Geography and
Tourism, and Institute of Earth Sciences, University of Iceland, Reykjavik

The formation of reservoirs leads to a range of environmental changes, leading to the
activation of geomorphologic processes along shores including bank erosion, sediment
transport and aeolian deposition. The Blondulén reservoir was formed in 1991 by
damming of the glacial river Blanda. Enlarged in 1996, it now covers 57 km? at
overflow level. Changes in shore morphology have been monitored along the reservoir
for a decade (1997-2007) by the Icelandic Institute of Natural History. The aim of this
research was to measure and describe bank erosion and aeolian deposition in context
with landscape, geomorphologic properties of banks and hydrodynamic conditions.

Bank erosion was measured at 16 locations, at one site since 1997 and at all sites from
2004—2007. The distribution of aeolian material was mapped at the monitoring sites
starting in 1998 and along the entire reservoir in 2007. Field observations, GIS analysis,
calculations of wave power and meteorological data were used to measure and describe
the erosive processes occurring along the new shores.

Wave-induced bank erosion was most rapid during the first years after impoundment
and most active at sites of high cumulative wave power with a long fetch towards the
dominant wind direction and with considerable slope. In recent years a relatively high
erosion rate has continued on fluvioglacial material under low cumulative wave power.
The sandy material provided low resistance to wave activity, creating unstable banks,
whereas banks made of glacial till were more stable.

Aeolian deposition occurred at low reservoir water levels in spring, at sites open
towards dry strong winds. Slope and aspect against wind direction restricted the
distribution. By 2008 the deposit covered 21 ha of heathland along the reservoir, with a
total volume estimated at 11 000 m3. Aeolian deposits, originating mostly from tephra
beds eroded by wave action, were thickest in heathland near the shore, with repeated
deposition in inlets of low wave energy. Reservoir water level fluctuations created
conditions for redistribution of aeolian sediments and prolonged bank stabilization.

The results indicated that aeolian deposition and wave erosion were related to changes
in water level and shore morphology. In eatly summer the water level was low and
sand that had settled in low wave energy inlets was prone to acolian reworking. During
high water levels in late summer and autumn, wave erosion picked up, especially during
storms. It is likely that the risk of aeolian deposition will continue for some time
although bank erosion has decreased greatly.
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A GIS Study to Assess Valuable Shore Habitats
Using Vegetation Data

Mats Williamson
The Swedish Mapping, Cadastral and Land Registration Authority

I have used vegetation data from Lantmiteriet (the Swedish mapping, cadastral and
land registration authority) to make assessments of the nature conservation values of
shore habitats in Arvika kommun, province of Virmland in the western part of
Sweden.

The aim of the study was to help the local authorities to find out where to propose
suitable sites for cottage areas and to limit the negative consequences for plants and
animals. The shore habitat is defined as the zone within 300 metets from the waterside
which harmonize with the Swedish rights for the public to get access to shores and
waters.

In cooperation with some ecological researchers I set up a couple of criteria to classify
the shores in two classes, high value habitats and general value habitats in perspective
of biological diversity. From the vegetation database data which contains 70 different
types of vegetation both as polygons and as point objects, and six age classes of forest.
I chose those that satisfy to the criteria for high value habitats and general value
habitats.

By using selection tools from a GIS software I could identify those polygons and point
objects of high value habitats and general value habitats from the vegetation database,
that are inside the 300 meters zone from the water and corresponds to the criteria.
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