NILS ESS
National monitoring for assessing and valuating ecosystem
services in Fennoscandian alpine and boreal landscapes
The NILS ESS project compiles and analyzes information
from NILS (National Inventory of Landscapes in Sweden)
on ecosystem services in northern Swedish mountains and
forests. The information is made accessible and useful to
decision-makers. The project involves researchers from
different scientific disciplines and stakeholders from various sectors of the society.
There is a rich variety of ecosystem services in northern Swedish
mountains and forests. The magnificent landscapes contribute to our
well-being through beauty, recreational and spiritual values, and support unique biodiversity and contain traces of a rich cultural history.
The forest and the land produce game, fish and berries and other foods,
as well as wood, fiber, and other resources that we need. In addition,
the ecosystems store carbon, circulate nutrients and purifies water and
air.
It is all of these ecosystem services that form the basis of natural
resource and land use, such as reindeer herding and the Sami culture,
forestry, agriculture, recreation and tourism.

Landscapes sensitive to changes

Mountain and forest landscapes of northern Sweden have been affected by land use for a long time and they are sensitive to further change.
Changes in land use and climate change impact biodiversity, alpine
tree line position, and the magnificent mountain environment. Changes in land use and climate also affect the green infrastructure leading
to fragmentation of habitats and natural environments. Such changes
affect ecosystem functions and related ecosystem services.
To plan for sustainable land use and natural resource management,
decision-makers at all levels need to have access to good information
about the status of landscapes, ecosystems and ecosystem services.
They also need knowledge about how changes in landscapes affect
availability of various ecosystem services, possible scenarios and potential future threats.

sustainable management and governance, and also to improve future
environmental monitoring.
The term of the project is 2014 and 2015. It is part of the Swedish
Environmental Protection Agency’s research initiative ”The value of
ecosystem services.” There is an extensive collaboration with several
other ongoing research projects, especially ”A Monitoring-Based Decision Support Toolbox for Magnificent Mountain Landscapes” under
the Environmental Protection Agency’s research initiative ”A magnificent mountain landscape”.
When classifying and analyzing ecosystem services, NILS ESS use
CICES (The Common International Classification of Ecosystem Services).
The project’s main objectives
To evaluate terrestrial ecosystem services in the mountain area and
the boreal forest landscape using NILS and other national environmental monitoring data.
To show through two case studies how information about ecosystem
services can be used in decision-making.
Interim targets
•

Identification and quantification of selected terrestrial ecosystem services in mountain and boreal forest landscape in
northern Sweden.

•

Mapping of terrestrial ecosystem services at the local scale
and modeling of the incidence of ecosystem services over
larger geographic areas.

•

Developing opportunities to combine qualitative socio-economic information in the form of user and expert valuation
with quantitative landscape data from environmental monitoring in an ecosystem services perspective.

•

Evaluation of decision-making in the case studies, where
decisions made are based on the data and the results produced
in the project.

•

Simulation of the future supply of ecosystem services in relation to expected changes in the landscape.

•

Analyzing existing environmental monitoring systems in
terms of variables for ecosystem services, and the definition of
new and additional variables and inventory methods.

•

Testing the possibilities for automatic estimation of the
availability of ecosystem services using satellite images, aerial
photographs, and data on altitude, climate and land use.

Two case studies

NILS ESS works with two case studies. One covers the whole of
northern Sweden and is based on reindeer herding as a land use and
as a provider of ecosystem services. The second case study covers the
Swedish mountain region and is based on indicators of the environmental objective “a magnificent mountain landscape”.
Researchers from different scientific disciplines are engaged in the
project. National, regional and local stakeholders and decision-makers also participate actively. In the case studies and the project as
a whole, the methodology and direction is based on landscape data
collected in ongoing national environmental monitoring, primarily
NILS. Data from NILS is, through expert assessments, used to estimate and value ecosystem services to support decision-makers for

Case study 1

Reindeer herding as a land-use
and a carrier of ecosystem services
Reindeer husbandry plans map the
conditions and needs of reindeer
husbandry. In this way, they are a
foundation for the landscape planning of Sami villages. Reindeer husbandry plans that contain relevant
and accurate information on ecosystem services in forest and mountain
landscapes contribute to just consultation processes and informed
decision-making. The focus of this
case study is thus landscape variables
which are relevant to reindeer herding and for reindeer movements.
An example of a variable in NILS that is relevant for reindeer herding is the land coverage
of ground lichens. This variable can be used
to estimate the area of forest that has at least a
certain amount ground lichens (as an indicator) and their occurrence and distribution in a
landscape perspective (as another indicator),
which in turn is used to estimate the number
of reindeer that the landscape can provide for
(as a further indicator) – which is in effect the
amount of reindeer meat available for consumption (as a ‘provisioning’ ecosystem services) in the category provisioning ecosystem services. The idea is to, in a number of
steps, define indicators as intermediate steps
(in this example three) to quantify a certain
type of ecosystem service based on one or
more variables.
A specific part of the case study concerns cul-

The case study involves Sami communities in Vilhelmina and Jokkmokk.

tural ecosystem services and social values. In
this part, additional information about the
Sami culture and land use (such as archaeological and cultural relics, information on
migration routes, key and core areas of reindeer husbandry plans) is used to complement
NILS.
The classification of variables is done based
on experience in NILS with respect to the
variables precision and frequency in NILS
database. A literature review and expert
judgment, in which researchers from different scientific disciplines are included, is also
performed.
Expected results from the case study:
• Compilation and classification of variables in NILS and other national envi-

ronmental monitoring data corresponding to different categories and types of
ecosystem services in the mountain environment and boreal forests.
• Estimates of indicators and ecosystem
services that are relevant to reindeer
herding in Sweden and reindeer movements in the landscape.
The results can further develop reindeer husbandry plans and in this way contribute to
landscape planning and consultations within
the reindeer herding area. To ensure relevance to reindeer herders, this case study involves representatives of Sami communities
in Vilhelmina and Jokkmokk municipalities
(Vilhelmina southern, Vilhelmina northern,
Udtja, Sirges, Tuorpon and Jåhkågasska).

Reindeer herding and reindeer husbandry plans
Reindeer herding and the Sami culture is
of great importance in northern Sweden.
The reindeer herding area (i.e. the area
in Sweden where reindeer herding is allowed) covers more than half of Sweden’s
total land area.
Reindeer herding is allowed throughout
the year in the mountain region (above
the limit of montane forest) and during the
winter months also in the forests extending all the way to the Gulf of Bothnia.
Reindeer herding is allowed regardless
of who owns the land and whatever
other land use is taking place, such as
forestry and wind power. This relationship
generates a risk of conflict because other
land use affects the reindeer behavior and
access to pasture. The reindeer can also
cause damage that interferes with other
land uses, such as trampling and grazing
on tree seedlings and young forest. In

order to prevent and manage conflicts, consultations between reindeer and other land
users are held.
50 of Sweden’s 51 Sami villages currently
has the first version of a reindeer husbandry
plan prepared, in which key areas, core areas
and migration routes are indicated.
The reindeer husbandry plans are the Sami
villages’ landscape and land use plans and
are their own property. Other information
about the landscape’s assets and properties,

Lichens
are a key
resource
for reindeer
during
winter.

such as grazing quality in form of amount
of lichen, is also incorporated within the
reindeer husbandry plan. Lichens are a
key resource for reindeer during winter.
The reindeer husbandry plan also includes information on other ongoing land
use (external factors) and GPS positions
of reindeer. In Sweden, a large number
of reindeer are equipped with a GPS
transmitter that regularly sends information about the reindeer’s position. This
information allows herders to follow the
reindeer movements in real time.
The reindeer husbandry plan is used
in consultation with other stakeholders
and should contain the most accurate
information possible about the landscape
state and change. Such information is
available in NILS and other environmental
monitoring programs.

Case study 2

Ecosystem services as indicators of
a magnificent mountain landscape
Ecosystem services are mentioned in
the Swedish environmental objective
”a magnificent mountain landscape”.
The goal of case study 2 is to deliver
data from NILS and other national
environmental monitoring programs
to estimate provisioning, regulating,
supporting and cultural ecosystem
services in the mountains.
The case study is primarily based on geographical data in the NILS field inventory.
Complete field data for the entire mountain
region is available from 2003–2008 and
2009–2012, which offers a possibility to estimate changes between the two 5-year periods. Detailed field data is available for more
than 2 million square meters in the form of
some 1700 sample plots in 145 NILS-plots.
This data has been compiled and analyzed
in a report published in 2014 (Hedenäs et al
2014. Working Paper 427, SLU, Department
of Forest Resource Management). Representatives from the County Administrative
Boards of the four mountain counties have
participated in the development of this report. They have provided comments and expressed needs for which data are most interesting and relevant to regional environmental
monitoring in the mountains, which statistics
are appropriate and how the data should be
presented.
There is a long list of variables in NILS that

are present on enough plots to ensure that
it should be possible to detect changes over
time, and which can therefore be used as indicators to monitor changes in mountain environment, e.g.:
• Total canopy cover of trees, and cover
of mountain birch separately.
• Total shrub cover, and cover of junipers,
dwarf birch and some willow species or
species groups separately.
• The field layer’s total cover.
• Cover of shrub, graminoids (grass-like
plants) and herbs in some habitats for
themselves.
• Data on rivers, animals paths and vehicle tracks.
The report shows that NILS already serves as
a good basis for national and regional environmental monitoring and indicators for the
environmental objective. There are also great
opportunities to develop the environmental
monitoring in the mountain area for better
and more extensive landscape data. This can
serve as a basis for a sustainable management
of the mountain landscape.
Within NILS, photographs are taken systematically in the sample plots. For each 5 year
period, there are about 7000 photos from
around 1700 systematic points alone in the
mountain region. This material offers an opportunity to study how people perceive and
value the magnificence of the mountain landscape.

A specific part of the case study concerns
cultural ecosystem services and social values. Here, information about Sami culture
and land-use is primarily used, for example
information about ancient monuments and
cultural relics (which can be found in the
Swedish National Heritage Board’s database
“Fornsök”), and information on migration
routes, and key and core areas of reindeer
husbandry (which can be found in the reindeer husbandry plans).
Expected results from the case study:
• Compilation and classification of variables in NILS and Terrestrial habitat
monitoring (THUF) corresponding to
different categories and types of ecosystem services in alpine and sub-alpine
environments.
• Estimates of indicators and ecosystem
services that are relevant to regional environmental monitoring and to the evaluation of the environmental objective ”a
magnificent mountain landscape”.
• Formation of a basis for continued development of indicators for monitoring
changes in the mountain environment,
including both those that occur naturally
and those that are an effect of land use.
In this case study, the cooperation with representatives from the County Administrative
Boards of the four mountain counties will
continue. Information in NILS that can be
used to quantify ecosystem services will be
identified and highlighted.

The environmental
objectives
The Swedish system of environmental objectives consists of a
generational goal, 16 environmental
quality objectives and 24 milestone
targets.
The generational goal defines the
direction of the changes in society that
need to occur within one generation
if the country’s environmental quality
objectives are to be achieved.
The environmental quality objectives describe the state of the
Swedish environment for which environmental action is to result. They are
evaluated regularly.
The milestone targets define steps
on the way to achieving the environmental quality objectives and the
generational goal.

Sarvatjåhkkå in Sarek’s national park – a magnificent mountain landscape.
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The project NILS ESS compiles and analyzes the landscape data as a basis
for estimates of ecosystem services in northern Sweden mountain and forest
landscapes. The research aims in this way towards cementing ecosystem
services. The researchers in the project work in close collaboration with four
groups of experts to develop knowledge that is scientifically robust, accessible
and practical useful in decision making at various levels.

NILS
Small

Circular sample plots

- Biophysical variables e.g. vegetation,
species, soil characteristics, habitat type,
land use, disturbances and impacts

Detailed

Field inventory

1x1 km square
- Polygon, point and linear objects
- Biophysical variables, e.g. land-use,
vegetation, habitat type
- Complementary data, e.g. elevation
models

Information

Scale

Aerial photo interpretation

5x5 km square
- Aerial photo interpretation
and other remote sensing
- Complementary data, e.g.
ground and vegetation laser
elevation, satellite images,
geological and vegetation maps

National scale

631 sample units
10 geographical strata
- Elevation data (LASER)
- Satellite (LANDSAT)
- Geological maps
- Vegetation maps
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Broad

NILS – National Inventory of Landscapes in Sweden – monitors conditions and
changes in biological diversity and land use on all terrestrial habitats in Sweden.
Different inventory methods are applied, as well as inventory plots of different
size from 0,25 m2 to 25 km2 for different resolution I data compilations and
analyses. Data from NILS, data from the Swedish National Forest Inventory and
Monitoring of Terrestrial Habitats, and data from other sources such as laser
scanning, elevation models, satellite images and map layers, can be combined
and used for assessments of landscape biophysical natural resource conditions
on landscape scale.

Scientific expert group
Researchers from SLU and Umeå university
Expert group environmental monitoring
Representatives from national monitoring programs

