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Why should we talk about the weather? 
We regularly remark on the weather, whether it 
is a fine day to go outside, how we are wet-
through on an icy rainy day, about the first 
snow in the autumn, or when spring arrives. 
The weather can affect our health, our ability to 
move around, or to live comfortably. For some, 
the weather can immediately affect livelihoods: 
the forest, their animals or whether or not a ski-
slope can be opened for tourists. This is 
especially the case when the weather behaves 
in ways we do not expect.  

Weather matters 

Weather has implications for access to food, 
incomes and indeed identity. Extreme weather 
makes us attentive to its power: storms 
destroying forests, flooding rivers that threaten 
to wash away bridges and roads; or extreme 

temperatures that are immediately harmful to 
exposed and vulnerable people. 

Changing global system 

The daily and weekly weather is determined by 
the conditions of the atmosphere over shorter 
periods of time. It is also linked to the regional 
climate, which in turn is shaped by large-scale 
flows of energy and the exchange of energy bet-
ween the sun, earth and outer space: the global 
climate system.  

Human actions major driver 

The earth’s climate system is changing. Unlike 
the earth’s prior history, human actions are a 
major driver of this change. The most 
prominent such action is the emission of 
greenhouse gasses from 
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activeties like the use of fossil fuels that release carbon 
dioxide, or the increasing number of cattle that produce 
methane (Intergovern-mental Panel on Climate Change 
2014). When greenhouse gas emissions exceed what 
vegetation and the oceans can absorb, the concentration 
of greenhouse gases increase in the atmosphere, where 
the greenhouse gases “trap” energy and reflect it back to 
the earth, which raises the global temperature. This in 
turn triggers other changes in the earth’s climate system. 

Higher sea levels 

Global climate change means that the system that 
controls the weather is changing. The impacts vary 
across the world. A warmer world means higher sea 
levels, for example, which would affect low-lying coast 
lines. The average temperature in the Arctic as a whole 
has increased at at least twice the rate than the global 
average (ACIA 2005) In northern Fennoscandia it is on 
average warmer and wetter nowadays than one or two 
generations ago (AMAP 2012). Thus, while climate 
change is unlikely to proceed at a uniform rate, the trend 
over a longer period of time shows the temperature and 
precipitation increasing. 

Trees on tundra 

We have been used to make daily and seasonal 
adjustments to the changes in weather for generations. 
Climate change, however, is leading us towards a new 
“normal.” It might mean that farming becomes possible 
in some places where the growing season has previously 
been too short, that different types of trees and bushes 
will germinate and grow on what once was treeless 
tundra or above the tree-line in mountain areas. It could 
mean that today’s ski-resorts will neither see enough 
regular snow nor be cold enough for producing artificial 
snow, but it could also mean that other resorts may see 
more tourists seeking different experiences. It could 
mean that destructive storms may become more 
common, and more difficult to predict.  

Talking about climate then, is at least as 
important as talking about the weather! 

Textbox 1. Climate variability 

In addition to long-term climate change, 
there are shorter term climate variations. 
This climate variability can be represented 
by periodic or intermittent changes, 
caused by phenomena such as El Niño, La 
Niña, volcanic eruptions, or other changes 
in the earth system (NASA 2013).  

A recent example of this the extremely 
cold winter experienced in Europe during 
2009-2010. During that winter, a climate 
pattern called the Arctic Oscillation had a 
more extreme influence than usual on 
weather in the northern hemisphere.   

The Arctic Oscillation entails 
‘choreographed shifts’ in air pressure, 
temperature, and the location and 
strength of the jet stream in the Arctic. 
During this particular winter it allowed 
cold Arctic air to move much further south 
along the Greenland coast, causing harsh 
weather conditions in northern Europe 
and along the northeast coast of North 
America (NASA 2013).   

The Arctic Oscillation has been a stable 
feature over a long period of time. As a 
climate process, it leads to variability in 
weather patterns independently of human 
driven climate change. However, the 
magnitude of the change it caused in 
2009-2010 was very likely exacerbated by 
global warming, especially the warming of 
the Arctic (Cohen et al. 2010; Francis and 
Vavrus 2012). 
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CClimate change in the Arctic 

Figure 2.1 

IPCC confidence scale – 

scientific evidence and 

agreement 

Source: Mastrandrea, et al 2011 

Figure 1. 

April Eurasia Snow 

Cover Extent 

Source: National Snow and 

Ice Data Centre, from 

Rutgers University Global 

Snow Laboratory 
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Since the pre-industrial period, the global mean 
temperature has risen by 0.7°C. As already mentioned, 
in the Arctic as a whole, the mean temperature has 
increased twice as fast. In the previous decade, the 
Arctic experienced the highest annual mean 
temperature on record (AMAP 2012). These 
temperature increases and other climate changes have 
had a far reaching effect on the Arctic environment, 
from snow-cover, to precipitation and vegetation, 
human and animal life.  Such environmental changes 
in Arctic in turn have consequences for the whole 
planet (Nilsson et al. 2010; Larsen et al. 2014).  

The rest of this factsheet will focus on how global 
climate change is playing out in the Barents region of 
the European Arctic, with the focus on northernmost 
Norway, Sweden and Finland. It describes 
environmental changes observed in the northern 
Fennoscandia, and how these changes are affecting 
different sectors that depend on the natural 
environment. It also looks at how these changes are 
projected to continue, and what effects this may have 
at the local level.  

Textbox 2: Uncetainty and 

probability in climate change 

The Intergovernmental Panel on Climate 
Change (IPCC) is the leading international 
body for the assessment of climate change.  
In their most recent report the IPCC has used 
very specific language to deal with levels of 
certainty and probability, which are summed 
up in the following two tables (Mastrandrea 
et al. 2011). (Figures 2.1 and 2.2) 

The greatest source of uncertainty is the 
impact of human actions and inaction. If we 
plan ahead for changes in weather patterns, 
the impacts of those changes are not likely to 
be as problematic. One example is where and 
how we decide to build infrastructure 
exposed to weather conditions. If we decide 
to reduce emission of greenhouse gases, the 
long-term climate changes will be less 
dramatic than if we simply continue with 
current practices that lead to high emission 
pathways. 

The high level of uncertainty is thus not a 
reason not to act. In fact, it is quite the 
opposite. The more uncertain we are, the 
more important it becomes to insure against 
the unexpected and to reduce uncertainty 
wherever possible. As noted in a recent 
article on uncertainty, climate science and 
risk: “in the case of the climate system, it is 
very clear that greater uncertainty will make 
things even worse. This means that we can 
never say that there is too much uncertainty 
for us to act. If you appeal to uncertainty to 
make a policy decision the legitimate 
conclusion is to increase the urgency of 
mitigation” (Nucitelli 2014; Lewandowsky et 
al. 2014). 

Since the climate is already changing, and 
rapid change is likely to continue for at least 
the next two generations, we also need to 
adapt to and prepare for uncertainty, 
through considering possible futures and 
building our capacity to respond.  Unlike 
merely coping with uncertainty, adapting to 
uncertainty means acquiring the capacity to 
adapt to changes that falls beyond the scope 
of normal variability in the environment 
(Kofinas et al. 2013).  

Figure 2.2 

IPCC likelihood scale 

Source: Mastrandrea, et al 2011 
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Observed climate 
changes in the 
European Arctic 
Observed climate changes may be direct or 
indirect, which will be further explained 
below. 

Direct impacts of climate change 
The direct impact of climate change refers to 
changes that affect physical processes and 
features such temperature, hydrological 
(water) cycles and weather events.

Temperature increase 

Both sea- and land mean surface temperatures 
are increasing in the Arctic. Average annual 
temperatures in the Arctic as a whole have 
increased by about 2°C to 3 °C since the 
1950s and in winter by up to 4 °C. In northern 
Fennoscandia the warming has been largest 
over the land areas, and greatest in the winter 
(Callaghan et al. 2013).  While there was an 
increase in mean temperatures in the northern 
in the late 1930s and 1940s, the recent 
warming is much more statistically 
significant, and its effects are not as 
geographically limited. Future warming is 
expected to become even more noticeable 
(AMAP 2012; Benestad 2008)  

Water, snow and ice melts 

The amount of annual precipitation in the 
Fennoscandian Arctic is increasing, 
especially in winter. However, snow melts 
faster and the snow season is shorter (AMAP 
2012).  In April 2014, the snow cover extent 
on land in Eurasia was the lowest it has  

Textbox 3: Predictions and projections

It is important to note the difference between 
predictions and projections when thinking about 
climate change (MacCracken 2001). 

A prediction is a statement that something will happen 
in the future, based on what is known today. A 
prediction generally does not take unexpected events 
into account. It does not, for example, take into 
account how a major volcano eruption can change the 
conditions between tomorrow and today.  For decision 
makers, a prediction is a statement about an event 
that is likely to occur no matter what they do. A 
forecast, such as a weather forecast, is based on the 
"best" prediction made by a particular entity. 
Predictions are made with a particular technique, 
using current conditions under the assumption that 
these conditions will not change significantly. 

In contrast to predictions or forecasts, a projection 
specifically allows for significant changes in the set of 
“boundary conditions” that might influence the 
prediction, creating “if this, then that” types of 
statements. Thus, a projection is a statement about 
the likelihood that something might happen in the 
future if certain conditions develop. For example, if 
greenhouse gas emissions continue to increase, the 
mean temperature of the circumpolar Arctic is highly 
likely to increase by between 8°C and 12°C by 2080 
(Larsen et al. 2014).  

How do we take potential future socio-economic 
conditions into account when making projections, 
especially when planning how best to cope with likely 
future changes? One approach is to use scenario 
methodology. The Millennium Ecosystem defined 
scenarios as “plausible and often simplified 
descriptions of how the future may develop based on 
a coherent and internally consistent set of 
assumptions about key driving forces and 
relationships”(Millennium Ecosystem Assessment 
(Program) 2005).  Broadly speaking, there are three 
types of scenario exercises that can be of use, based 
on the different types of questions one can pose about 
future socioeconomic conditions in the framework of 
climate change (Carlsen et al. 2013). They include: 

1) Predictive—What will happen?
2) Normative—How can a specific goal be reached?
3) Explorative—What can happen?
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influences the types of

organisms it supports (Larsen et al. 2014).

Textbox 4: What Arctic

There are a number of different and overlapping geographical definitions of the Arctic. Some definitions 
depend on physical features such as the northernmost extent of the treeline, the southernmost extent of 
permafrost, latitude or average temperatures. Other definitions are more socio-political.  

Figure 4.1 illustrates some of the different definitions of the Arctic. In this fact sheet, “the Arctic” refers 
to the circumpolar north. This factsheet concentrates on northern Norway, Sweden and Finland which, 
along with far north western Russia, forms the Barents region (see figure 4.2).  

 For simplicity’s sake, the term “Fennoscandian Arctic” is used throughout this factsheet, to indicate that 
the focus is on the three European countries

Figure 3. 

Observed and projected 

increase in vegetation 

period in Norrbotten’s 

Län RCP 8.5 

Source: SMHI, Klimatscenarier.

Figure 4.1 

Definitions of Arctic, Nordregio. 

Figure 4.2 

Barents Euro-Arctic
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Permafrost is thawing 

Permafrost (ground that remains at or below 0°C for 
at least two consecutive years) is an important feature 
of the Arctic environment with great impacts on 
vegetation, water flows and human infrastructure. 
The Fennoscandian Arctic typically features 
discontinuous permafrost, which is especially 
sensitive to changes in climate. Permafrost in the 
Arctic is continuing to warm and to thaw at its 
margins. The depth of the active layer, which thaws 
in the warm season, is increasing in many areas. For 
example, the active-layer thickness in the Torneträsk 
region (close to Abisko, northern Sweden) has 
increased at rates ranging from 0.7 to 1.3 cm per year 
between the early 1970s and early 2000s, with the 
fastest increases noticed in the 2000s (Åkerman and 
Johansson 2008) .  Permafrost changes the fresh 
water ecosystem, for example leading to more open 
water and changes in drainage patterns (Callaghan et 
al. 2013). 

Glaciers are retreating 

Glaciers in the Arctic are rapidly retreating 
(“melting”).  In Fennoscandia, glaciers gained mass 
(“grew”) until recently, but are now retreating at an 
increasing rate (AMAP 2012).  In Norway, for 
example, glaciers along the western coast advanced 
from the 1970s to the end of the 1990s as a result of 

Textbox 5: Arctic Amplification 

The Arctic plays a critical role in the global 
climate system. A major reason is the snow 
and ice in the region, which reflect energy back 
to space. When the snow and ice cover 
declines, less energy is reflected and more 
heat is thus absorbed. This in turn causes an 
even more rapid change melting of snow and 
ice, which further increases the amount of 
heat absorbed. These effects are an important 
part of the explanation of why the Arctic is 
warming faster than the rest of the globe. 
Arctic warming is also affecting the rest of the 
globe. Polar climate systems play an important 
role in regulating global climate systems.   

The escalation in the magnitude of change in 
the Arctic in comparison to the rest of the 
globe is called Arctic amplification. Arctic 
amplification has been especially prominent 
since the beginning of the millennium (Screen 
and Simmonds 2010). 

Moreover, what happens in the Arctic does not 
stay in the Arctic.  The Greenland ice sheet has 
contributed more than any other ice mass to 
sea-level rise over the past two decades and 
the ice sheet would likely continue to melt at 
an increased pace (Khan et al. 2014). Another 
example is the thawing of permafrost in the 
Arctic, which may lead to the release of carbon 
dioxide that are currently stored in the 
permafrost, releasing additional greenhouse 
gases to the atmosphere and thereby 
potentially affecting climate at a global scale 
(Callaghan et al. 2013). 

Photo: LM Nilsson
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high winter snowfall. Since 2000, however, 
all glaciers have been retreating along the 
coast, some more rapidly than others. 
According to some projections, 98% of 
glaciers in Norway could disappear by 2100 
(Nesje and Bakke 2008). 

Sea-ice is shrinking 

The area covered by sea-ice is shrinking. Sea-
ice extent in the circumpolar Arctic reached 
several record lows in the past decade. The 
area of summer sea ice lost since 1980s and 
2012 is equivalent to 40% of the continental 
United States (Francis and Vavrus 2012). In 
the Arctic region, the reduced sea-ice period 
has increased most in the Barents Sea (Laidre 
et al. 2015). It is not just the area that sea-ice 
in the Arctic covers that is shrinking.  Sea-ice 
is also becoming younger and thinner. Where 
older, multi-year sea ice melts, it is replaced 
by thinner ice, which melts quicker (AMAP 
2012). 

Extreme weather events 

Extreme weather events, such as rain-on-
snow events, rainstorms, blizzards and 
heatwaves are becoming increasingly 
common it the Fennoscandian Arctic and 
sub-Arctic, especially during summer 
(Rummukainen 2013).They are also 
becoming more unpredictable, both in terms 
of forecasting when these events will happen 
and how much more extreme than normal 
they are likely to be. 

Textbox 6: Ocean acidification and the 

complexities of environmental change 

A good example of how environmental changes are 
interlinked in often complex way, is ocean 
accidification. The ocean absorbs about 30 percent of 
the CO2 that is released in the atmosphere, and as 
levels of atmospheric CO2 increase, so do the levels 
absorbed into the oceans. As a result of the series of 
chemical reactions that ensue, the relative pH of the 
oceans decrease (i.e. the water becomes more acidic) 
(National Oceanic and Atmospheric Administration 
2014). 

Ocean acidification affects whole marine ecosystems, 
from plankton to fish, and because Arctic foodwebs 
tend to be shorter and simpler than elsewhere, it can 
also change more rapidly and radically than elsewhere. 
The impacts of acidification has not yet been well 
mapped in the Arctic, but its effects on the ability of 
shellfish to build their shells have been observed. It 
also disrupts the early stages of the lifecycles of many 
marine animals. Moreover some seagrasses, for 
example, thrive in more acidic conditions, changing 
the marine environment. The effects of both climate 
change and progressive ocean acidification are highly 
likely to influence marine ecosystems in the Arctic 
(AMAP 2014; Fabry et al. 2009).  

At least three factors make Arctic marine waters even 
more susceptible to acidification: colder water take up 
more carbon dioxide, as the ice retreats more of the 
surface area is exposed to direct CO2 uptake and the 
increased inflow of freshwater for rivers running into 
the ocean also lowers contribute to lowering the pH of 
the ocean (Fabry et al. 2009). Decreases in the 
seawater pH of about 0.02pH has been observed in 
the Iceland and Barents Seas since 1960 Ocean 
acidification will likely affect both commercial, 
traditional and recreational fisheries in the Barents 
Region (AMAP 2014). 

Photo: Mika Rodestål
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Indirect impacts of climate change 

Indirect impacts refer to features in the 
ecosystem that are dependent on climate 
patterns, including flora and fauna.  

Many factors matters 

While climate plays a critical role for flora and 
fauna, it is not the only factor to take into 
account. Direct impacts from human activities 
and management practices (e.g. in forestry and 
reindeer husbandry) also play an important 
role. It is therefore more difficult to single out 
the impacts from climate when trying to 
understand observed changed in the 
environment. Nevertheless some observed 
changes in flora and fauna are relevant, 
especially some overall patterns. 

Vegetation period increase 

In the past few decades, scientists and local 
residents have observed several changes to the 
vegetation patterns in the Fennoscandian 
Arctic. The length of the vegetation period has 
been increasing since the 1960s (SMHI 2014) 
(Figure 3). This also means that the flowering 
season is longer. Overall, there has been an 
increase in biomass (organic matter that has 
stored energy through the process of 
photosynthesis). Between 1982 and 2013, the 
tundra biomass has increased by 20 percent 
(Wolf and Callaghan 2007). The tree line has 
moved north and forests have become denser 

(Larsen et al. 2014). There is more tundra and 
open ground plant cover has started to 
disappear in the Scandinavian mountains (Wolf 
and Callaghan 2007). Woody vegetation has 
increased in the Arctic, often at the expense of 
herb and grass species (NorACIA 2008). 

Species disappear 

The flora and fauna of the Arctic has evolved in 
relation to the region’s past and current climate. 
When the climate changes, with time, fauna and 
flora adapt to the new conditions. However, 
rapid and large change may mean that some 
species will disappear or diminish in number 
and other become more plentiful. Species that 
have previously not been able to reproduce in 
the region may become established.  

Animal life is altered 

Human management of animals, including 
birds and insects has had a decisive impact on 
the number and composition of species in the 
Fennoscandian Arctic. Directly, humans have 
been managing animals through harvesting, 
herding, selective breeding and use of species. 
Indirectly, human settlement patterns, like 
building cities and roads, and practices such as 
deforestation also influenced animal life in the 
region.  

Moths and beetles in forests 

Along with their habitat, animal populations in 
the Fennoscandian Arctic are changing. These 
effects have been measured from insects to 
large herbivores and carnivores. There have 
been more frequent outbreaks of some type of 
moths and beetles, which could affect 
vegetation, including forests. Lemming and 
vole populations are also falling, partly because 
of climate change (Larsen et al. 2014). 

Photo: LM Nilsson
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CContinuing environmental change in the 
European Arctic and its effects 

Drivers at play 

Vulnerable economies 
There is a large amount of uncertainty about the 

timing and magnitude of change, which affects our 

ability to cope and adapt.  In spite of the complexity 

in how society responds to challenges and inevitable 

uncertainties and, it is clear that climate change 

could have major local effects, especially for 

economies which are based mostly on one sector or 

rely on climate sensitive activities that leave them 

with fewer options to adapt (Larsen et al. 2014).

Textbox 7: Computer-based 
models of climate change 

The way scientists make projections about 
future climate change is by building computer-
based models of the climate system to 
understand and predict its behavior, 
incorporating the physics and chemistry of the 
atmosphere and the oceans (WMO n.d.).  

It is, however, difficult to project future 
emissions of greenhouse gasses (which affect 
both the chemistry and physics of the climate 
system). In addition to these climate models, 
emissions scenario modeling  account for 
other human factors that influence climate, 
such as future economic, social, technological, 
and environmental conditions.  

Scientists therefore use a range of scenarios 
based on expectations about the future to 
create these models (US EPA n.d). In the long-
term, different expectations about future 
emissions make for big differences in the 
projection for climate change.  

In the shorter term, the next generation, 
climate change depends mainly on past 
emission of greenhouse gases and there is 
much more certainty. 
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climate, there is room for some climate 
adaptation. Socio-economically, most of the 
countries that form part of the European Arctic 
have strong, equitable economies, good 
infrastructure and stable governments, which 
also  makes climate change adaptation easier 
(West and Hovelsrud 2008). This does not 

mean that all regions in these countries will 
adapt equally well. The local capacity to plan 
for an uncertain future plays a role. Moreover, 
communities and individuals that directly 
depend on the sea or the land for their 
livelihoods are likely to be more directly 
affected than others. 

Reindeer herding 

Reindeer herding is tightly interwoven with the 
cultural, economic and physical features of the 
Eurasian Arctic. In the Barents region, many 
Saami, Nenets and Komi people are dependent 
on reindeer herding for their livelihood. 
Reindeer herding is also one of the key aspects 
of indigenous peoples’ cultural identification in 
the Barents region.   

Winter tourism attraction 

Moreover, reindeer play a role in the tourism 
industry and activities such as reindeer sledging 
are a major winter tourism attraction. Reindeer 
pastures and migration patterns are an 
important aspect of land-use planning in the 
Fennoscandian Arctic. Reindeer have a 
physical impact on landscapes used for pasture 
and migration. With industrialization and 

competing land uses, access to certain pastures 
has become a political question, it is affected by 
development of forests, tourism, roads, mining 
and wind power. The effects of environmental 
change on reindeer therefore affect strands of 
the very fibre of the region, although changing 
socioeconomic factors will likely have a much 
larger impact on reindeer husbandary than 
climate change, at least in the short term (Rees 
et al. 2007; Brännlund and Axelsson 2011).  

Predation is a threat 

Reindeer are very well-adapted to the extremes 
climate condition in the north, including the 
major differences between summer and the 
cold and the dark winter. Currently, a major 
threat to reindeer populations is predation. The 
taking of reindeer by bears, lynxes, wolverines 

Photo: LM Nilsson
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and golden eagles are a major determinant of 
reindeer population levels in European Arctic 
regions such as Finnmark and Finnish Lapland. 
Forestry, border closures, reindeer herding laws 
and expanding infrastructure can also 
negatively affect reindeer husbandry (ACIA 
2005; Forbes et al. 2009; Brännlund and 
Axelsson 2011). However, climate change will 
also affect reindeer in various ways. 

Ice-covered lichens 

In the winter, reindeer eat a lot of lichens, 
which are rich in carbohydrates and thus 
energy. Because of temperature increases, 
however, there are more shrubs and less lichen 
in the Arctic landscape, which potentially 
leaves the reindeer vulnerable (ACIA 2005; 
Moen 2008).  Another phenomenon that has a 

major effect on reindeer is so-called “rain on 
snow events”. When rain falls on the snow 
pack, a thin layer of ice can for a crust-layer. 
Reindeer, which are adapted to access food 
through snow but not through ice, then have to 
struggle to get to the food, and may starve to 
death unless given supplementary fodder 
(Hansen et al. 2011).  If herders are forced to 
supply the reindeer with supplementary fodder, 
it is not only an issue of costs.  

Diet related disease 

Because it often happens abruptly, the sudden 
change in diet increases the reindeer’s risk for 
disease and deaths (Länsstyrelsen Norbotten 
2012). Even so, the fodder can also preserve the 
lives of young calves (Jernsletten 2007). 

Delays in the cold season also affect the 
migratory patterns of reindeer. For example, in 
the recent past, reindeer herders from the 
Liehittäjä Sami village in northern Sweden had 
to access their winter pastures, which are 
primarily located out in the Haparanda 
archipelago, by road, rather than over ice.  

Dangerous migration 

This cost much more money and labour than 
usual. It was also dangerous for both the 
herders and other people who had to use the 
road. Moreover, the quality of the forage was 
lower (Jernsletten 2007). 

Photo: LM Nilsson
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Forestry 

Climate change can have both beneficial and 
negative effects on forestry. It  will likely 
change the forest environment, which can have 
effects from the roots up – including increased 
risk for root-rot, increased outbreaks of some 
types of insects such as bark beetles, increased 
pressure from grazers such as elks and a higher 
risk of snow breakage and wind-felled trees 
(Jansson et al. 2015).  

Increased productivity 

However, a warmer temperature and longer 
growth season favours tree growth (Statens 
offentliga utredningar (SOU) 2007). Current 
forests may not be well-adapted to warmer 
climates, but other species will be. Moreover, 
the tree-line moves north the area suitable for 
forestry increases (Statens offentliga 
utredningar (SOU) 2007). Pine and birch 
growth could be 20-40% greater by the end of 
the century than today (Länsstyrelsen 
Norbotten 2012).  

The productivity of managed forests are 
expected to increase (Jansson et al. 2015). In 

northern Finland, for example, researchers have 
observed a significant increase in the annual 
growth of forests since early 1990s and it is 
estimated that about half of the growth increase 
has been in response to climate warming 
(Kauppi et al. 2014). 

Closure of roads 

However, environmental change does not only 
affect the trees, but also other aspects of the 
forest industry. Rain on snow events and 
changed seasonal frost periods hasten the 
degradation of certain types of road surfaces 
and an excess of ice can lead to the temporary 
closure of roads (Hansen et al. 2011).  

Increased precipitation may lead to excessively 
muddy roads in plantations. This affects the 
transport of goods and raw materials – 
including timber – to the markets, which mostly 
lies outside the Arctic region.   

Photo: LM Nilsson
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Tourism 

How climate change will affect tourism in the 
Fennoscandian Arctic would be influenced on 
the different types of tourism on offer. Tourists 
seeking out the ‘last wilderness’ can increase 
(Huntington et al. 2013).  

Shorter winter season 

A warmer climate means that the summer 
season is longer, which can make more tourists 
seek sea- and lakeside holidays. On the one 
hand, skiing in low-lying areas could be 
eliminated, (Länsstyrelsen Norbotten 2012) but 
on the other hand, ski-tourists could frequent 
the Fennoscandian Arctic more as skiing 
conditions and the skiing season in central 
Europe and the Alps could become more 
unpredictable sooner than in the far north (Jord- 
och skogsbrukministeriet 2005).  

Little flexibility 

Researchers have shown that, in general, the 
tourist industry has little flexibility for 
responding dynamically to the impacts of 
climate change. Unlike individual tourists, who 
can choose among a range of travel destinations 
and adjust their behavior based on weather 
forecasts or other variables, tourism services 
and the physical infrastructure associated with 

tourist destinations tend to be fixed in space and 
time.  

Dependency on tourism 

In northern Norway, for instance, tourism 
depends largely on the attractiveness of the 
natural resource base – whether for skiing, 
hiking, or viewing (West and Hovelsrud 
2008). This makes communities that are 
dependent on tourism vulnerable to the effects 
of climate change. 
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Fishing 
While there is virtually no fishing in the central 
Arctic Ocean, some of the world’s largest 
commercial fisheries take place in oceans 
bordering the circumpolar Arctic, including the 
Barents and Norwegian seas.  Some coastal 
communities in the European Arctic are 
depended on a fishing economy. These 
fisheries often depend on a single species 
(Huntington et al. 2013).  

Difficult to predict 

There are many factors that affect fish 
migration patterns and population numbers. In 
the northern Atlantic and the Barents Sea, fish 
catches can be affected by overfishing, as well 
as changes in the ocean currents. It is difficult 
to predict exactly how a complex ecosystem 
might change as the water become warmer and 
more acidic, especially as some changes may 
be abrupt and in some cases irreversible.   

Rapidly warming oceans 

Clear is that the warming of the ocean and other 
waterbodies will affect the ecosystems in the 
Barents region (Dalpadado et al. 2012). It is 
also clear that the oceans in and around the 
Arctic are warming more rapidly than 
elsewhere on the planet. The question is more 

about how climate change will affect the 
oceans, in this case specifically the Barents and 
Norwegian seas and the northernmost part of 
the Bothnian gulf. Already, the spawning 
patterns of cold water fish species such as cod 
and herring are very likely affected by warmer 
water, which could lead to drops in the 
population (Loeng and Drinkwater 2007).  

Species disappear 

Salmonids (e.g. Atlantic salmon; brown trout; 
Arctic charr and European grayling) could 
grow faster in warmer conditions, but may also 
experience temperature stress. Moreover, some 
species could be threatened by invasive species 
better adapted to warmer water. Arctic charr, 
for example, have disappeared from many 
subarctic lakes following invasion by pike 
(Jansson et al. 2015). In ocean ecosystems, 
major changes in the distribution and density of 
species could trigger major changes, which in 
turn can affect commercial fishery either 
positively or negatively. Potentially the most 
critical impact would be the effect that 
increased primary production – such as growth 
in plankton numbers – would affect the 
ecosystems (Huntington et al. 2013; Dalpadado 
et al. 2014). 
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It is not only large commercial fisheries and the 
people dependent on the fishing industry that 
would be affected by changes in the fish stock. 
Inland fisheries may also be affected by 
changes in the fish species as warm water 
species could replace cold water species in 
some northern lakes and rivers (Statens 
offentliga utredningar (SOU) 2007).  

Recreation fishing important 

Fishing, especially fresh water fishing is an 
important recreational activity in many parts of 

northern Fennoscandia. Angling is also an 
important tourism activity (Länsstyrelsen 
Norbotten 2012). For some indigenous peoples 
in the area, for example along the 
Näätämö/Neiden and Teno/Déatnu rivers in the 
Norwegian/Finnish borderlands, salmon 
fishing carries significant cultural and spiritual 
meaning (Huntington et al. 2013). The effects 
of climate change are thus not just calculable in 
terms of economic income, and other services 
should also be taken into account. 

Berries 

Berry picking has both commercial, 
subsistence and recreational importance, for 
local residents as well as tourists (Jansson et al. 
2015). More than 50% of Finnish inhabitants 
between 18 and 65 pick berries recreationally 
(Jord- och skogsbrukministeriet 2005). Exactly 
how climate change is affecting berry 
production, and how it will affect it in the 
future, is uncertain (Jansson et al. 2015).  

Warmer and more humid climate might result 
in reduced berry production. Some berry plants 
such as blueberries might become less 

common, as temperate broadleaf forest start to 
replace coniferous forest – the latter being a 
much better blueberry habitat (SYKE 2011). 
Vulnerable to pathogens 

Changing snow cover might make berries more 
vulnerable to pathogens that cause plant 
infections, and an increase in insect outbreaks 
could also negatively affect the distribution of 
berry shrubs. However, reduced lemming 
cycles might lead to an expansion of berry 
shrubs (lemmings being berry-eaters) 
(Olofsson et al. 2012).  
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Furthermore, the success of pollination is 
important in terms of berry harvests. It is 
possible that, with climate change, the 
synchrony between pollinator activity and 
berry blossoms may decrease (SYKE 2011). In 
the future, potential summer droughts may 
affect the abundance of berry and mushroom 
harvests. 

The consumption of berries may also become 
less safe than before. As small carnivorous 
mammals become more numerous, so can the 
viruses and bacteria they carry, which may then 
infect humans who come into contact with 
berries that have been exposed to the faeces of 
these animals. The risk of infection is a 
particularly big threat to economies such as the 
berry industry and tourism (SYKE 2011).  

Mining 

The mining industry in the European Arctic is 
affected by climate change in a number of 
ways.  The mining process itself is affected by 
the amount of precipitation, especially 
regarding floods and mudslides. An even larger 
impact is where climate change impact 
infrastructure, such as roads and railways. 
Examples include increasing occurrence of 

what once was considered unusual weather 
conditions, such a such as snowfall patterns that 
increase the risk for avalanches and heavy rain 
that may cause  landslides. The diminishing 
summer sea-ice cover will likely make sea 
transport via the northern sea route easier 
(Länsstyrelsen Norbotten 2012).
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Public health 

The influence climate change could have on 
public health is closely tied to the socio-
economic and political structures in place.  As 
in other sectors, some impacts are direct and 
have to do with the ways in which the physical 
environment could change, whereas other 
impacts are of the more structural and indirect 
type.  

More pollen 

With an increase in carbon dioxide in the 
atmosphere, some trees would produce much 
more pollen, which could lead to more allergies 
and later chronic breathing problems. The 
increase in precipitation and flooding events 
could create conditions favourable for mould 
growth in homes. This indoor exposure may 
result in an increase in mould-related disorders 
and allergies (Evengård 2013). 

Animal-borne diseases 

Animal species that carry certain diseases that 
can affect humans could grow more populous. 
Indications are that milder weather and less 
snow cover, which could be linked to climate 
change, contributed to the Puumalavirus (a type 
of hantavirus) outbreak in Sweden in 2007 
(Evander and Ahlm 2009). Similarly, 
researchers have noted an increase in vole-
borne diseases such as tularemia (harpest in 
Swedish or jänisrutto in Finnish). The area in 
which ticks carrying tick-borne encephalitis 
(TBE) or Kumlingen tauti in Finnish) are 
found, is spreading northwards (Lindgren et al. 
2000). 

Snow mobile accidents 

Other health risks are also related to the 
environmental change. In Northern Finland for 
example, some snow mobile safaris have been 
moved from lakes to soil (Evengård 2013). 
Risks for avalanches and landslides could also 
increase. In the sparsely populated 
Fennoscandian Arctic, municipalities may lack 
the capacity to deal with large-scale public 
health emergencies. 
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Some communities in the circumpolar arctic is 
likely to suffer from worsening food and water 
security (for example lack of sufficient food or 
thawing permafrost leading to underground ice 
cellars becoming less efficient and damage to 
water related infrastructure). However, in 
comparison, the infrastructure and supply 

chains in northernmost Norway, Sweden and 
Finland are relatively stable. Unlike in the rest 
of the circumpolar arctic, the health indicators 
– such as mortality and quality of life - for
indigenous populations in the Fennoscandian 
Arctic are relatively equal to that of its southern 
populations (Larsen and Fondahl 2015).  
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