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Mistra-SWECIA

Mistra-SWECIA is a multidisciplinary programme that develops research-based knowledge which is used to support decisions 
about adaptation to climate change. The researchers involved in the programme study how the climate is changing, the 
effects of climate change and potential strategies for adaptation to climate change.

Mistra-SWECIA builds on expertise from several research areas, including climatology, ecosystem science, economics, 
sociology and political science, as well as close collaboration between decision-makers and others who are involved in the 
process of adaptation to climate change. 

Climate change is a reality and it is important to analyse the effects these changes will have on the environment and on 
society and investigate how we will be required to adapt our activities to the altered conditions. Mistra-SWECIA’s research 
focusses on land use and on the ways in which Swedish forests and forestry are affected by climate change and, more 
generally, how the effects of climate change are relevant to those involved in forestry, agriculture and nature conservation.
Mistra-SWECIA is funded by the Swedish Foundation for Strategic Environmental Research (Mistra).

SWECIA stands for Swedish Research Programme on Climate, Impacts and Adaptation. The programme involves SMHI (The 
Swedish Meteorological and Hydrological Institute), SEI (Stockholm Environment Institute), Lund University and Stockholm 
University. It began in 2008 and runs until 2015. SMHI is the programme host. 
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The global climate is a regional concern
Climate change has been – yet again – confirmed, as has the facts that our greenhouse gas emissions are 
the reason behind it and that we can stabilise the climate over time. These are essential  messages from 
the first part of the Intergovernmental Panel on Climate Change’s (IPCC) Fifth Assessment  Report. 

Even though we can constrain the climate change to come by reducing emissions, we cannot 
 escape the need to consider adaptation to climate change. We are already experiencing a changing 
 climate, and at least some further change is unavoidable. As these changes unfold, we will be in need 
of updated knowledge. During the past year, Mistra-SWECIA has continued to generate knowledge 
relating to adaptation to climate change in forestry. This has involved new research, exchanges with 
other research efforts, and meetings with practitioners and policy-makers. This has fostered mutual 
 learning and we have been met with great interest and engagement. The actors’ agenda is now clearly 
changing towards the ‘what’, ‘how’ and ‘when’ when it comes to adaptation, from the ‘whether’ that 
held the centre stage just a few years ago. This challenges each and every one in the research com-
munity: What kind of knowledge support can we provide? Similarly, this challenges each and every 
one in the practitioner and policy community: Which strategies are chosen, and which decisions are 
made and implemented? 

I project an exciting year during 2014 on all these fronts. The IPCC will present the  remaining 
contributions to its overall Fifth Assessment Report, which is 
bound to raise the red flag for the climate challenge. New re-
search will be laid forth and results will catalyse and enrich new 
meetings between researchers and stakeholders across borders. 
Among other arenas to look forward to are two major  conferences 
Mistra-SWECIA co-organises. One of these deals with the  latest 
developments and prospects of regional climate modelling and 
will take place in Lund in Sweden in June. The other will be 
the Third Nordic International Conference on Climate Change 
Adaptation, which will take place in Copenhagen, Denmark, in 
August. I look forward to seeing you there, if not sooner.

mARkku RummukAinen 

PRogRAMME dIRECToR MISTRA-SWECIA
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A WoRd FRoM THE CHAIR oF THE PRogRAMME BoARd:

Creative meetings
We are now in the middle of Phase 2 of the Mistra-SWECIA programme. A significant part of the 
work over this year has focused on adaptation to climate change in the area of forestry. It is not just on 
studying how climate change impacts the forest, but also how forestry practices embrace new research 
results and translate them into daily action.

In the past decade, a number of storms, wet winters and dry summers spawned a debate among 
forest owners and forestry authorities on how to adapt to new conditions. This covers many  topics 
 including monocultures, selection of trees, insect pests, and damage by vehicles, for example.  Climate 
change has given rise to openness towards new thoughts and ideas within the forest industry.  Research 
on climate adaptation is extensive, but how will that knowledge reach users?

For Mistra-SWECIA, how we find the best ways to communicate new knowledge about climate 
adaptation to the forest industry is an important question. It can be done in many different ways. 
 Already during the first phase, the programme organized a series of meetings with various focus groups 
among researchers and forest stakeholders. This approach has resulted in mutual learning through 
exchange of opinions and experiences related to climate adaptation. Another way to communicate 
knowledge on climate adaptation is through the web-based information SMHI provides, which will 
be used in meetings with forest owners. To develop different venues where new scientific findings can 

be discussed and made available is important for the climate 
adaptation of Swedish forestry. This gives rise to the need for 
creative meetings between researchers and practitioners. 

bengt HolgeRsson 

CHAIRMAn oF THE BoARd, MISTRA-SWECIA



6 Mistra-Swecia annual Report 2013

Adaptation to climate change is consistently becoming an everyday 
word. during the past few years, climate adaptation efforts have 
become more structured and resourced as well as gained a more 
prominent place on society’s agenda. winds of change are blowing, 
albeit not yet at storm strength.

text: MARkkU RUMMUkAInEn And ÅSA SjöSTRöM (gUEST AUTHoR)

adaptation to climate change 
in sweden today

Only a few years ago, rather little attention was paid to 
adaptation to climate change in Sweden. To do something 
about climate change was all about mitigation, in other 
words, reduction of emissions. Today, climate adaptation 
is high up on the agenda, which complements mitigation. 
It is not about either/or; it is about both. After all, even in 
today’s modern society, we remain exposed and vulnerable 
to extreme weather and the impacts of climate change.

the public sector responds
The Swedish climate adaptation portal was established 
quite a few years ago by a group of national authorities, 
as a resource for relevant information. The Government’s 
Commission on Climate and Vulnerability issued its final 
report in 2007, with 59 recommendations on adaptation-
related actions, such as revised legislation and tasks for 
authorities. A review of what came of these recommenda-
tions revealed in the autumn of 2012, that 34 had come 
into being. In addition, the National Knowledge Centre 
for Climate Change Adaptation was established at the 
Swedish Meteorological and Hydrological Institute in 
2012. It  collects and collates information and examples, 
organizes seminars and workshops, conveys research  results, 
and overall provides a rallying point for climate adap-
tation  efforts in Sweden. Not least, the Centre supports 
the  efforts by the County Administrative Boards, which 
have a regional coordination role in climate  adaptation.
In Sweden, climate adaptation is warranted not least by 

the prospects of changing flooding due to extreme pre-
cipitation events and a rising sea level. However, there 
is no national authority with overarching responsibility 
for these efforts. Rather, different authorities are tasked 
with implementing climate adaptation in their respective 
areas of responsibility. Today, around 30 authorities are 
engaged in building up relevant competence and know-
ledge, as well as increasing climate change preparedness. 
The regional and the local level are especially important 
in the coordination and implementation of measures.

the regional level
In 2009, the County Administrative Boards were tasked 
to regionally coordinate adaptation to climate change. 
This is not something that can be done in isolation. 
Rather, there are many linkages to their other areas of 
responsibility, including other environmental issues, 
animals, agriculture, social planning, cultural heritage, 
protection against disaster and emergency preparedness 
and civil defence, infrastructure, and housing. The Boards 
are also tasked with compiling and reporting on climate 
adaptation efforts at the municipal level, and providing 
guidance for regional and local-level action. These efforts 
are very much ongoing.

the local level
On the local level, the situation is more varied as to what 
kind of effort is underway. It is very evident that climate 
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adaptation is an active area of work in municipalities 
which have recently experienced major flooding events. 
In Sundsvall, Kristianstad and Arvika, flood protection 
infrastructure has been strengthened. Climate adaptation 
is a recognized aspect in major infrastructure projects in 
Stockholm and Gothenburg. In various coastal commu-
nities, the guidelines for how to build along the coastline 
are revised, to better take into account rising sea levels. 
For example, in Skåne in southern Sweden, the new gui-
delines say that infrastructure should not be built at a 
lower elevation than three meters above today’s mean sea 
level. How to deal with the already developed areas is also 
a matter of concern, which was clearly manifested as re-
cently as December 2013, when a major storm drove the 
sea level much above its normal level in some areas.

less white on the map
The winds of change are blowing around us as well. The 
EU is actively working on the climate issue, which en-
compasses adaptation to climate change. Already in 2007, 
a green paper on climate adaptation was issued, which was 
followed two years later with a white paper. In the spring 
of 2013, the European Commission put forth its proposal 
for a climate adaptation strategy. Its details are now being 
put into place. According to the European Environment 
Agency (EEA), several countries in Europe already have 
a national climate adaptation strategy (the countries in 
green in the figure). Somewhat surprisingly perhaps, 
Sweden is also indicated to have one, despite the fact that 
there is no document which has such a heading. Rather, 
there are a number of decisions, such as those made in 
conjunction with the government’s bills on climate and 
energy from 2009, which collectively add up to a strategy. 

AdAPTATIon To CLIMATE CHAngE In SWEdEn TodAy

Source: eeA

Indeed, rather than distinct greens or yellows on the map, 
there are a number of hues. EUROSAI (European Orga-
nisation of Supreme Audit Institutions) issued a report 
in 2012 on climate adaptation developments in nine 
European countries, Sweden was not among these. In 
many countries commissions had been set up and studies 
made. However, only three of the countries decided on 
a policy and established a strategy. When measures had 
been implemented, they were responses to experienced 
impacts, in other words, for application within today’s 
climate, not for anticipated future changes and impacts. 
The study highlighted shortcomings in national coordi-
nation and lack of cost analyses for climate impacts and 
adaptation action. This is also recognizable in the case of 
Sweden; there are calls for: more clarity in roles and re-
sponsibilities on different levels of governance and among 
the actors, more coordination, cost estimates, recom-
mendations on climate scenarios, and overall more expert 
advice and support.

implementation is what counts
A climate adaptation strategy is not equal to solutions, 
of course. Rather, solutions require informed decisions 
on measures and their implementation. In addition to 
the decisions made so far on roles and responsibilities in 
Sweden, some earmarked climate adaptation support has 
also been provided. For 2014, such support to climate 
adaptation amounts to around 100 MSEK. The effective 
resource for adaptation to climate change in Sweden is, 
however, larger. This is called ‘mainstreaming’, which 
means that climate adaptation is included in many other 
matters also on the agenda. This has benefits, as climate 
adaptation is a sectorial, regional and local issue, which 
furthermore engages authorities, cities and municipalities, 
as well as the private sector; all of whom work on many 
different issues at the same time. Adaptation to climate 
change has decisively gained a beachhead both in Sweden 
and around us, and more is underway than meets the eye 
at first glance. This is a foundation for continued efforts. k

additional readinG

eUroSAi (european organisation of Supreme Audit 

 institutions), 2012, Adaptation to climate change 

– are governments prepared? A cooperative audit.

eeA’s climate adaptation portal: 

climate-adapt.eea.europa.eu

the Swedish climate adaptation portal: 

www.klimatanpassning.se
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climate models are used to calculate how climate may evolve into 
the future. Now a totally new set of global scenarios has been 
produced. it includes new global climate models and new emission 
scenarios. Utilizing the new set of global scenarios, a large amount 
of regional climate scenarios have also been produced. these are 
now used by mistra-SweciA.

model development 
in recent years 

In its Fifth Assessment Report (AR5), the UN Intergov-
ernmental Panel on Climate Change, IPCC,  describes 
how climate models have been improved since the last 
report, AR4, which was released six years ago. In the 
Chapter ‘Evaluation of Climate Models’, it is  concluded 
that models reproduce observed continental-scale 
surface temperature patterns and trends over many 
 decades,  including the more rapid warming since the 
mid-20th century. Climate scenarios refer to the anthro-
pogenic effect on climate due to release of greenhouse 
gases. Climate models also simulate the natural internal 
 variability of the climate system due to the interaction 
between ocean and atmosphere. Such internal  variability 
may, at times, strengthen or weaken the long-term 
warming. 

observed warming 
Over shorter time periods, such as 10-15 years,  observed 
and simulated trends may differ, which is expected 
due the natural internal variability. As an example, the 
 observed reduction in the surface warming trend over the 
period from 1998 to 2012 does not necessarily coincide 
with climate models’ simulated trends for the same period. 

The reduced warming trend is estimated to have 
been caused by two comparable, in terms of size, effects. 
One is related to a reduced trend in radiative forcing 
at the top of the atmosphere primarily due to volcanic 
 eruptions and the timing of the downward phase of the 

11-year solar cycle. The other one is related to a  possible 
redistribution of heat within the ocean due to natural in-
ternal variability. As for the atmosphere, the tempera ture 
of the ocean increases with time, but the temperature 
increase is not equally distributed with depth. The cir-
culation of the ocean enforces energy exchange between 
different layers of water. Observations indicate that such 
energy exchange, or redistribution of heat, within the 
ocean can be one of the reasons for the reduced warming 
trend of the last 15 years.

our ability to simulate regional climate 
and extreme weather events has improved 
Simulated regional trends of temperature have, in 
general, lower confidence than simulated global trends, 
since the regional natural variability is relatively larger. 
Differences in trends between different regions cancel 
each other when averaged globally. However, there is 
still high confidence that regional-scale surface temper-
ature is better simulated in AR5 than at the time of the 
AR4. For example, the ability to simulate extreme cold 
and warm events has improved considerably. The ability 
of the models to simulate continental-scale patterns of 
precipitation has slightly improved. Based on multi-
model simulations, in AR5 it is concluded that there 
is high confidence that the statistics for monsoons and 
the Pacific El Niño-Southern Oscillation (ENSO) have 
improved since AR4. It is also concluded that climate 

text: PATRICk SAMUELSSon And MARkkU RUMMUkAInEn
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models now include more cloud and aerosol processes, 
and their interactions, than at the time of the AR4; 
however, there remains low confidence in the represen-
tation and quantification of these processes in models.

For Arctic summer ice extent, about one-quarter of 
the climate models show a trend as large as, or larger 
than, the trend in the observation. The majority of models 
still underestimate the negative trend, although their 
ability to simulate ice extent has improved. Since AR4, 
a number of climate models have been complemented 
with a description of the carbon cycle, and now belong 
to the group of models entitled Earth System models. 
 Simulations of global sinks and sources of carbon gen-
erally do coincide with estimates based on observations. 
The Earth System models are used for more detailed 
studies on how the carbon cycle is affected by climate 
change and how future greenhouse gas emissions are 
 related to sinks and sources in the ocean and in the eco-
systems.

new scenarios 
The new set of global scenarios is based on climate 
models that have been further developed since the AR4. 
Research groups all over the world, coordinated in the 
Climate Model Intercomparison Project 5 (CMIP5), 
have performed a large number of climate simulations. 
These simulations have utilized a new set of emissions 
scenarios for the anthropogenic climate impact (coined 
Representative Concentration Pathways, RCP). Some of 
these scenarios have been produced at the Rossby Centre, 
SMHI, with the EC-Earth model system (see earlier 
annual reports from Mistra-SWECIA). In addition, a 
new set of regional climate scenarios have been produced 
at the Rossby Centre with the regional climate model 
RCA4. Nine different CMIP5 models have been used as 
boundary conditions for RCA4. The simulations are per-
formed for a European domain, but are presented as av-
erages for different regions such as for Sweden as a whole, 
and for individual Swedish administrative counties. One 
example is given in the figure for the county of Väst-
manland. As supported by observations, the scenarios 

ModEL dEvELoPMEnT In RECEnT yEARS 

further readinG

the iPcc fifth Assessment report, climate change 2013: the Physical Science Basis. 

show warming trends for both winter and summer. The 
differences between interannual variability between the 
seasons are also obvious.

earlier and new 
The new scenarios show similar results to the earlier 
 scenarios. The larger amount of scenarios in last CMIP 
process increases the ability to describe similarities and 
uncertainties from a statistical point of view. k
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climate change impact is of particular importance in forestry 
given the long-term consequences of decisions and investments. 
forest owners need to consider risks and opportunities related to 
management concerning plant selection, thinning and final harvest. 
Process-based models can be useful.

text: FREdRIk LAgERgREn And AnnA MARIA jönSSon 

climate, decisions 
and strategies in forestry

The long-term aspect in the forestry sector is special. 
For example, the income from an investment, as in the 
 establishment of a new forest stand, is claimed after 50 
to 120 years. A wrong decision today may be of little im-
portance the first couple of years, but can have sig nificant 
negative consequences over the long term. Another aspect 
is that forests have the objective to not only give the 
owner a reasonable income, but also supply other values 
such as biodiversity, recreation and mitigation of climate 
change. Each decision has an impact on all of these util-
ities and goals. 

Weather, climate and forest management 
Climate change will affect risks as well as opportunities 
in the forest industry. Trees planted today may not be 
the best suited for the future climate. Examples of plau-
sible changes in climate and impacts are more frequent 
extreme weather events, rise of new pests, existing pests 
becoming more harmful, animal and plant species going 
extinct, but also that the forest growth will increase. In 
addition to climate and weather, the outcome depends 
on a long list of forest management decisions (see figure). 
In this context, process-based models developed in the 
Mistra-SWECIA research programme can be valuable 
tools. The use of the models is to translate climate and 

management into consequences and risks regarding areas 
such as productivity, tree defence capacity against pests, 
pest population growth rate, sensitivity to storm damage 
and forest value for biodiversity, recreation and carbon 
sequestration. The results can support decision making 
in forestry, though it is important to use them while 
keeping the uncertainty of climate projections and other 
external factors in mind. 

strategies for climate adaptation 
If a forest owner were to know exactly what the future 
would look like and all the consequences it will bring, 
adaptation of forest management such as minimizing 
risks, for example, would be an easy task. In reality this 
is not possible, but information about the probability 
for a certain change is enough to make active adaptive 
decisions. Examples of such active adaptation to climate 
are changes in species selection and length of rotation 
period. Another type of active adaptation is the short 
term adaptation to prevailing weather, like postponing a 
final harvest until the soil frost has become deep enough 
to avoid soil damage from heavy machines. 

Active strategies for climate adaptation in Swedish 
forestry have to be complemented by a readiness for 
reactive measures. An example is the need to quickly 
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the time horizon for management decisions in forestry can vary a lot. the left picture shows an example when risk for storm 

damage is given. the risk associated with opening up a relatively high forest stand after choosing whether to make a late 

thinning or not is highest directly after the decision, and will then fade out when the trees in the stand close the gaps. on 

the other hand, the risk associated with the alternative of selecting a storm-sensitive or a storm-resilient species first starts to 

increase after several years when the trees are high enough to be overturned by wind. for risks depending on climate, there is 

an additional time aspect of the climate change and its uncertainty (see figure to the right). 

within the mistra-SweciA research programme, these aspects are studied for various different decisions made with 

regards to forestry. results are implemented in an interactive tool with the intention to highlight and increase the awareness 

of climate and weather impact on forest management. in this context, there will also be an overhaul of the forest company 

holmen’s ‘guidelines for a sustainable forestry’, with the aim to raise the climate aspect in a revision of their instructions.

process and transport the damaged or infested timber 
out of the forest after a storm felling or an insect attack, 
which will be even more important when pest popula-
tions will reproduce faster in a warmer climate. Another 
strategy is proactive planning for the future. This is some-

thing a forest owner can do by management that creates 
future possibilities and spreads the risks. Additionally, the 
entire forest sector can do similarly by developing new 
plant material, methods, machinery, products and strat-
egies to handle the threat from new pests. k
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Mistra-SWECIA, the Swedish Forest Agency, and the 
Västmanland County Administrative Board arranged 
a September excursion to the woods surrounding 
Skinnskatteberg in Västmanland to discuss how climate 
change will affect Swedish forestry. The tour went to 
Spjutmossen in Surahammar, Färna Ekopark, and to 
Högfors to study difficulties with damages from vehicles 
and pests, as well as to discuss how to work preventively 
using long-term planning. 
   The excursion gathered some 50 participants repre-
senting both large and small forest owners, the insurance 
industry, academia and government. Hillevi Eriksson, 
climate expert at the Swedish Forest Agency, as well as 
being a member of Mistra-SWECIA’s Programme Board, 
was one of those who took part in the excursion. Hillevi 
explained that climate change is expected to increase 
forest production in Sweden by 25-30 percent, but that 
it also has a negative side. Risk of storm damage increases 
due to reduced frost and higher groundwater levels; fur-
thermore, insect pests will benefit from a warmer climate. 

spruce bark beetles an increasing problem 
In order to study attacks by pests, the excursion visited 
Färna Ekopark where Rune Andersson, ecologist at 
Sveaskog, showed an area where a tornado in 2007 
knocked down 10,000 cubic meters of forest. Rune told 
the participants that it took until 2010 until the area 
was attacked by the spruce bark beetle. The hot summers 

climate adaptation 
in swedish forestry

of 2011 and 2013 extended the affected area that now 
covers 20 hectares of forest. Åke Lindelöw, field entomol-
ogist at the Swedish University of Agricultural Sciences, 
said that the number of bark beetle species in Sweden is 
growing steadily, and that international trade with plants, 
wood packaging and timber helps to spread pests. 

– The ability to resist attacks by pests should be 
 researched more, Åke Lindelöw claimed. 

mistra-SweciA researchers interact with experts and practitioners 
from county councils, the Swedish forest Agency, as well as large 
and small forest owners.

‘The goal is a sustainable forestry 
that can produce a variety of 
ecosystem services.’ 

Anna-Maria Jönsson, Associate Professor 

at Lund University

text: HAnnA HoLM

The two-day excursion ended with Anna-Maria Jönsson, 
from Lund University and Mistra-SWECIA, who pre-
sented a model to describe objectives and strategies for 
risk management in silviculture. She showed how climate 
adaptation in forestry needs to be reactive, active, and 
proactive. 

– The goal is a sustainable forestry that can produce 
a variety of ecosystem services, concluded Anna-Maria 
Jönsson. k



1 5Mistra-Swecia annual Report 2013

CLIMATE AdAPTATIon In SWEdISH FoRESTRy

Attacks by spruce bark beetles in färna ekopark. many trees fell here during a tornado in 2007. 

Now an area of 20  hectares is infested with spruce bark beetles.

Since 2012, research carried out within mistra-SweciA has had a focus on issues related to climate adaptation in Swedish 

 forestry. the programme is strengthening contacts between researchers, practitioners and decision makers. oskar wall-

gren from Sei and mistra-SweciA managed the excursion to Västmanland. he believes it is important that researchers and 

others  working in the forestry sector are able to meet with each other. 

– i have a general feeling there is a desire to share experiences, says oskar wallgren. 
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‘It’s in the forest farmers’ way of thinking, to adapt all 
the time ... to really try to see what happens and do it a 
little different in various ways.’ 

Forest owner, Kronoberg County
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Adaptation is a natural part of Swedish forest management, and 
forest stakeholders perceive that they are continuously adapting 
to different weather and climate conditions, economic conditions 
and market demands. this is shown in focus group discussions with 
private forest owners and officials in Kronoberg and Västerbotten 
counties.

text: kARIn AndRé

adaptation processes 
in forestry

To increase the knowledge on how climate adaptation 
processes are enacted, there is a need to learn both from 
how different stakeholders perceive their opportunities 
to adapt, and from the experiences of ongoing decision-
making processes. Adaptation can be seen as a process 
starting from organizations’ awareness of the problem, 
gathering knowledge and information, planning and 
developing strategies and measures, and finally imple-
menting and revising. Results from focus group discus-
sions with local stakeholders in the Swedish forestry 
sector that were recently presented in the dissertation 
Climate change adaptation processes: regional and sectoral 
stakeholder perspectives, show that in practice, climate 
 adaptation is a complex process where adaptation rarely 
is introduced as a response to climate change alone. 
Several factors influence and contribute whether and how 
adaptation is implemented, such as previous experience 
of extreme weather events, positive expectations for the 
future in combination with, in part, flexible space for 
successive adaptation. These factors also influence how 
stakeholders view their adaptive capacity.

perceptions of risks and the need 
for adaptation 
The forestry sector is sensitive to, and directly affected 
by, changes in weather and climate conditions. Both the 
Government Commission on Climate and Vulnerability 

in 2007 and reports from the Forest Agency have indi-
cated a mix of positive and negative effects of climate 
change, emphasizing the need for climate adaptation 
considerations both today and in the future. 
Part of the dissertation has particularly studied how dif-
ferent stakeholders perceive their adaptive capacity re-
lated to various types of risks, including climate change 
and views on adaptation. The study shows that several 
of those risks that are expected in a changing climate 
are perceived as being problematic among forest owners 
and forest officials, for example problems with changed 
water levels, storm damage, browsing damage, spring 
frost, crushed tree tops caused by heavy snow and rutting 
caused by logging operations. At the same time, there 
are expectations that climate change may be beneficial 
for forestry both directly in terms of increased forest 
growth and indirectly as a result of an expected increased 
demand for bio fuels and use of forest based products. 
What is perceived as being most problematic in the 
future relates primarily to new and unknown insects and 
pests. All in all, there seems to be a general awareness 
of climate change, although concern and the perceived 
need for adaptation varies among forest actors. There also 
seems to be a general belief that many of the expected 
climate effects are manageable, under the right condi-
tions in the form of access to knowledge and technology, 
for example. 
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AdAPTATIon PRoCESSES In FoRESTRy

climate adaptation in forestry 
The focus group discussions also show that forest actors 
consider the question of climate adaptation as something 
new that generally has not been discussed, at least to any 
large extent, in relation to daily activities and routines. 
However, in many cases they report that  discussions have 
started within their organizations, and that the need 
for more knowledge and to follow climate adaptation 
development has gained increasing attention. Similar 
 results have been shown in many other adaptation 
studies, primarily within the public sector, emphasizing 
that the focus so far has been on these types of activities 
aiming at building adaptive capacity, such as devel-
oping organizational and institutional frameworks and 
building knowledge, in order to enable future adaptation 
measures. At the same time, the focus group discussions 
show that adaptation is seen as a natural part of forestry 
activities and that there is continuous adaptation to dif-
ferent weather and climate conditions, economic aspects, 
trends and market demands.

‘It’s in the forest farmers’ way of thinking, to adapt all the 
time … to really try to see what happens and do it a little 
different in various ways.’ (Forest owner, Kronoberg County)

‘For those of us in forestry, we’re constantly adapting to wind 
and weather, and prevailing conditions, and we have to 
manage that. We’ve tried to think, but maybe we can think 
a bit more if it gets even more difficult. One could perhaps 
reason like that.’ (Forest official, Västerbotten County)

Forest owners also discuss that they have introduced 
changes in their forestry to adapt to risks by introducing 
more tree species and by having a conscious and active 
forest management. The driving force behind these 
changes was nevertheless general risk awareness and eco-
nomic considerations rather than due to climate change. 
The storm Gudrun had for example affected forest man-
agement among forest owners in Kronoberg County 
with the aim to increase flexibility in their forestry and to 
make it possible to obtain financial revenue earlier. 

‘Forest management methods have also been adapted, at least 
by me. Before, I thought that it is probably good to have 
some old-growth forest. But now it must be felled when it is 
70–80 years old, otherwise it is high risk, and it is the same 
thing with late thinning, which you could do before; I have 
stopped doing that.’ (Forest owner, Kronoberg County)

In sum, there is a complex relationship between percep-
tions of risks, the perceived need for adaptation and the 
actor’s capacity to adapt. Even if adaptation in forestry 
is perceived as a process that takes time, forest owners 
think that there is flexibility in introducing different for-
estry measures and opportunities to successively manage 
climate-related risks. In fact, many already have expe-
rience with climate change and managing the risks that 
can be related to it, which seems to lower the concern 
for future climate change. However, there is a need to 
learn more about the processes and motivations that lay 
behind adaptation decision-making. Throughout 2014, 
Mistra-SWECIA will continue to study adaptation pro-
cesses, with a focus on synergies and conflicts between 
different strategies, as linked to different risks and chal-
lenges within forestry. This will take place through a 
wider study of how forest owners perceive risks, climate 
change, and adaptation in three Swedish regions, and will 
also include carrying out a national survey. k 

method

the results build on a qualitative study of those involved 

in climate adaptation, stakeholder perceptions of adap-

tive capacity, and whether and how stakeholder interac-

tion between actors can facilitate adaptation processes. 

these issues have been discussed in a series of focus 

group meetings with private forest owners and forest of-

ficials in Kronoberg and Västerbotten counties in 2010.

further readinG

André K (2013) Climate change adaptation processes: 

 regional and sectoral stakeholder perspectives. Linköping 

Studies in Arts and Science, no 579. Linköping University.

André K and Simonsson L (forthcoming) Stakeholder 

perceptions of adaptation space: the relevance of  direct 

experience and perceived ability to adapt to climate 

change in Sweden. manuscript.

André K and Jonsson c A (2013) Science-practice inte-

ractions linked to climate adaptation in two contexts: 

municipal planning and forestry in Sweden. Journal of 

Environmental Planning and Management.
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About 10 percent of the total land area in Sweden is pro-
tected land, such as national parks, nature reserves or 
conservation areas. One of those involved in managing 
Sweden’s protected forests is Kjell Mohlin, conservation 
manager in Jönköping County. 

– There are only rather small areas in Jönköping 
County with high conservation values, most of the 
forests are affected by production, says Kjell. 
To manage nature reserves in Jönköping, the environ-
mental protection administration therefore needs both 
to preserve land with high biodiversity, as well as restore 
other forests helping them become more diversified. 
Sometimes they completely remove planted spruce and 
start all over again. 

increasing proportion of spruce 
Kjell and his colleagues recognize clear signs that the 
climate is changing and that this change affects both an-
imals and nature in the county. 

– Previously, it was said that the linden could not 
rejuvenate here, but now we see natural regeneration of 
both linden and oak. With a milder climate, conditions 
for hardwood forests will become better at the highlands 
of Småland, says Kjell. 

Nevertheless, we continue to increase the proportion 
of spruce, which now constitutes 60 percent of the 
county’s forest composition. In the early 1900s, pine was 
as common as spruce here, now pine constitutes about 

30 percent of the forests in Jönköping County. There 
is land in the county where the forest is dominated by 
pine because of water shortages, but in the landscape 
in general, where there are favourable conditions for a 
mixed forest, spruce is dominating. According to Kjell, 
that’s because forestry favours spruce and because their 
self-seeding is best able to get through when there is a 
lot of moss or grass in the undergrowth. Climate change, 
with milder winters, has benefited both moss and grass 
and thus the spread of spruce. 

Winters without snow affects the hare 
Different species’ occurrence in the forests have also been 
affected by a milder climate. The Greylag goose, whooper 
swans and cranes, for example, have increased  significantly. 

– Also, more species of bats have established them-
selves, and we hope the black grouse will become more 
common again when our reserves contribute the more 
mixed forest that they need, says Kjell. 

Hares have been impacted both positively and nega-
tively by the milder climate. The original hares declined 
sharply in the 1990s when there were several snow-free 
winters, even though foxes, due to scabies, also  decreased 
simultaneously. Hares which are now implanted, 
however, have no difficulties finding food during snow-
free winters. 

Prospects are also good for both fallow deer and roe 
deer. Many landowners are concerned that the hooved 

mistra-SweciA has spoken to Kjell mohlin, conservation manager 
in Jönköping county. Kjell and his colleagues recognize clear signs 
that the climate is changing, and that this change affects both 
animals and nature.

text: HAnnA HoLM

conservation management 
is affected by climate change
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game will eat young seedlings, and that they prefer pine 
and hardwood. 

– In the current situation, game impact on forest 
composition, in my opinion, is negligible compared to 
the impacts of forestry, yet I understand the landowners’ 
concern. An increasing phenomenon is that during 
winter the moose eat the young planted spruce seedlings. 
This may become more common in the future, even with 
a decimated moose population, says Kjell Mohlin. 

too favourable conditions 
for spruce bark beetles 
The objective with a nature reserve governs what you can 
do to preserve and restore the forest. Previously estab-
lished reserves were often supposed to be left without any 
action. 

– As the basic material here is so unnatural, with a 
lot of spruce, we have created conditions too favourable 
for the spruce bark beetle. These reserves must be actively 
managed, says Kjell. 

During warm periods in recent years, the spruce bark 
beetles have multiplied by two generations in one season.  

– We are now more active in trying to prevent large 
populations of spruce bark beetles. We are reducing our 
brood material by debarking or removing infested trees. 
We also put out fresh spruce logs when the spruce bark 
beetles swarm. In this way, we can collect a large per-

centage of spruce bark beetles without removing the 
wood that was supposed to be left in the forest and there 
will be a minimal impact on the reserve. At one point 
we left 22,000 spruce logs which we later took out of the 
forest. If the logs are not allowed to remain too long, we 
get a fair price from the sawmill, despite the logs being 
infested by bark beetles, says Kjell. 

Kjell thinks the environmental protection adminis-
tration has had a good dialogue with other landowners 
in the area about, among other things, cooperation to 
prevent widespread infestation of bark beetles. When 
landowners are aware that the conservation management 
is actively trying to limit the spruce bark beetle, they also 
become more understanding of the need for conservation 
and nature reserves. Kjell explains that the private land-
owners he meets are often interested in knowing more 
about the consequences of climate change, but many 
are still quite conservative in terms of how they conduct 
their forestry. After heavy storms, many rejuvenate with 
spruce even in the most exposed height positions, even if 
spruce is the least preferred tree species regarding storm 
heartiness, drought and insect pests. 

– The trend is towards landowners who know less 
about practical forestry, but are more open to change. 
Therefore, it is important that forestry representatives 
embrace the impacts of climate change on forestry, says 
Kjell. k



ConSERvATIon MAnAgEMEnT IS AFFECTEd By CLIMATE CHAngE

’Previously, it was said that the linden could not rejuvenate here, but now 
we see natural regeneration of both linden and oak. With a milder climate, 
conditions for hardwood forests become better in the highlands of Småland.’ 

Kjell Molin, Conservation Manager in Jönköping County
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mistra-SweciA develops methods to communicate new knowledge 
about climate change mitigation and adaptation to stakeholders in 
the Swedish forestry sector.

text: ÅSA gERgER SWARTLIng, PATRICk SAMUELSSon, LUdvIg ISAkSSon And gUSTAv STRAndBERg

communicating climate 
change  research – experiences 
from swedish forestry

Knowledge of climate-related risks is essential for deci-
sions about forest management and reforestation. In 
Mistra-SWECIA’s first phase, an interdisciplinary re-
search methodology was developed with science-based 
stakeholder dialogues with forest owners and other pro-
fessionals in the forestry sector. The methodology com-
bines social science-based research on adaptation with 
scientific research on climate change and the expected 
impacts on Swedish forestry. Climate-related risks are 
presented in scenario-based projections and modelling of 
ecosystem services and changes in vegetation. 

The interdisciplinary research methodology increases 
the integration of perspectives from different disciplines 
and contributes to as complete a picture as possible of 
expected climate change, its effects on forests, and con-
sequences in terms of adaptation needs and actions. One 
central aim of this approach is to – with a scientifically 
informed participatory process – draw lessons from sci-
entific knowledge and determine how and to whom this 
knowledge needs to be communicated. The approach 
is expected to contribute to effective planning and de-
cision support for Swedish forest stakeholders. In the 
longer term, this experience can contribute to better ways 
to communicate research in order to improve climate 
change preparedness in forest management. 

mutual learning 
The methodology is based on a series of focus groups. 
The purpose of these meetings is to facilitate a com-
bination of informative, informal and interactive dis-
cussions on climate change, and adaptation needs and 
opportunities. In addition to providing insights into the 
participants’ perceptions of risk and decision-making 
strategies in forest management, the process promotes 
mutual learning between researchers and stakeholders. 
These meetings also contribute to the diffusion of 
knowledge about climate risks and possible adaptation 
strategies that are both relevant, in-demand, and val-
uable for current and future forest stakeholders. Through 
follow-up interviews, we have found that a large majority 
of the participants expressed about their participation in 
positive terms, saying that it promoted networking, in-
formation gathering and the exchange of opinions and 
experiences related to climate change adaptation.
One lesson learned is that climate-related research should 
be communicated in a more user-friendly and compre-
hensive way than is often the case when researchers dis-
seminate their scientific results. At the same time, it is 
important to relate to other experts as users of this re-
search and that the knowledge on climate change is 
communicated in a popular scientific style. The com-
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the form of maps and diagrams. The application con-
tains explanatory information about the results and how 
they have been calculated. The application is designed 
to inspire the user and make it easy to explore the ma-
terial beyond the user’s original framing of the problem. 
Mistra-SWECIA will benefit from the new resource 
tool for the upcoming meetings with forest stakeholders 
in the counties of Skåne, Västerbotten, Gävleborg and 
Jämtland in 2014. 

This application will contribute by clearly presenting 
predicted changes related to temperature and precipi-
tation at focus group meetings in each county and com-
paring these with projected changes in other regions and 
other parts of Europe. After these meetings, the forest 
owners can revisit the web-based application and explore 
the material further at their own pace to form a picture 
of the projected changes. Developing arenas for science-
stakeholder engagement and interactions is important 
for communication and dissemination of scientific 
knowledge that is easily accessible and yet presented in a 
well-founded manner, as part of efforts to bring new and 
deeper insight into the intricate nature of climate change 
and possible adaptation measures. This is true for both 
researchers and practitioners. k

more information can be found at:

‘framtidens klimat’ webpage at www.smhi.se

www.smhi.se/klimatdata/framtidens-klimat 

CoMMUnICATIng CLIMATE CHAngE  RESEARCH – ExPERIEnCES FRoM SWEdISH FoRESTRy

munication appears of best use in an informal and open 
discussion about climate risks and expected impacts on 
forestry, where all participants are free to put forward 
questions and comments concerning the research tools 
as well as research results and their implications. It is 
also important to keep in mind that, for the individual 
forest owners, it is primarily the local dimension of 
climate change that is relevant, although it may also be 
essential to put climate change into a broader context. 
The research has directly benefitted from the stakeholder 
meetings in terms of an increased understanding of the 
issues that forest stakeholders perceive as relevant and 
problematic. This has, consequently, led to formulation 
of new research questions and new analyses on the part 
of researchers. 

Web-based information sharing 
Mistra-SWECIA is collaborating with SMHI on a re-
search initiative aimed to further develop methods and 
technologies for communication of climate sciences to 
the wider public audience. In the second half of 2013, a 
web application was developed and launched on www.
smhi.se. The application provides comprehensive infor-
mation on climate scenarios. The purpose of the appli-
cation is to disseminate scientific and easily accessible 
information on future climate change to several potential 
user groups, professionals, researchers and the interested 
public. In the application, the user can compare climate 
trends under the assumption of different scenarios for 
greenhouse gas emissions. The results are presented in 
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A Seminar gathered researchers and forest stakeholders to discuss 
the role of research in supporting wise decisions for forestry in a 
changing climate. 

text: AnnA kRISTIAnSSon 

forestry in a 
changing climate

Researchers, governments, industry and forest stake-
holders gathered in October for a one day seminar at 
the Royal Swedish Academy of Agriculture and Forestry. 
Mistra-SWECIA’s Programme Director Markku Rum-
mukainen started the seminar with a presentation on 
the climate. Further extent of climate change depends 
mainly on three factors: the emissions of carbon  dioxide 
and other greenhouse gases, climate sensitivity, and 
how the carbon cycle is affected by climate change. For 
Sweden, climate scenarios shows that it will be warmer 
with a larger temperature increase here than globally, 
 precipitation will increase, winters will be shorter, and 
the growing season will be longer. How storms may de-
velop remains uncertain.

Adaptation measures can mitigate 
negative effects 
Hillevi Eriksson, climate expert at the Forest Agency 
and member of the Mistra-SWECIA Programme Board, 
highlighted that one of the most important tasks is to 
communicate that climate change is happening. Climate 
change contributes to higher growth, yet also to in-
creased damage risk (storm felling, bark beetles, new 
pests, drought, root rot, frost and fires) as well as negative 
effects for threatened species via increased competition. 
Furthermore, the need for well-constructed forest roads 
and techniques to avoid damage from machinery in the 

forest will increase. Continued major rejuvenation with 
spruce in areas where pine should be planted or rejuve-
nated with deciduous or mixed forests, is problematic. 
Risk of damage from game feeding is one of the reasons 
that many landowners continue to plant spruce. With 
a warmer climate, the problem of damage from game 
feeding will move north in Sweden. Adaptation measures 
that can mitigate the negative effects of climate change 
are: management of the game population, planting of 
mixed forests for reduced vulnerability to pests, devel-
opment of maintenance for increased storm strength in 
harsh wind conditions, increased maintenance of forest 
roads, and planning and new technology to prevent 
damage from machinery.
 

strategies for risk management
Mistra-SWECIA’s Anna Maria Jönsson, Associate Pro-
fessor at Lund University, gave a presentation on her re-
search concerning climate adaptation and related risks 
to forestry. By modelling how changed temperatures, 
precipitation and wind affect forest growth and risk for 
damage, you can compare different strategies to adapt 
forestry to climate change. Risk management strategies 
can be reactive, active or proactive. These three ap-
proaches are needed for a sustainable forestry. The goal 
with risk management is not to fully avoid a risk – that 
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FoRESTRy In A CHAngIng CLIMATE

is not doable – but to minimize damages difficult to 
manage once they have happened. Results of the mod-
elling of different forest management alternatives show 
large differences when it comes to future storm damages, 
felling and timber volumes. In order to obtain as good 
decision support as possible for forestry, Anna-Maria 
points to the need for a continued dialogue between 
those in research and those who take action.

When research and 
the forest industry meets
Oskar Wallgren from Mistra-SWECIA and SEI shared 
experiences of creating meetings between researchers and 
the forestry industry to discuss climate adaptation. Re-
searchers must dare to let go of the need to market them-
selves and instead put the needs in focus, said Oskar, as 
he highlighted four important approaches to utilizing 
research:

1) Understand and adapt the message for the recipient’s 
needs.

2)  Step away from the frontier – for many, the general 
knowledge is very important.

3)  Emphasize the researcher, not the results – people 
who can speak in an understandable way are needed.

4)  Focus on the message, not the logos – the rest of the 
society wants answers to questions, not knowing how 
the work is organized.

 

Göran Örlander, forest manager at Södra skog, con-
cluded the seminar by sharing his concern that we are 
looking at one issue at a time and do not see the big 
picture – what is happening in Africa and Asia and how 
does that affect our forestry in Sweden? We need an in-
ternational outlook to see how the world fits together. He 
also said that it is important that the research shows what 
the discretions are, and that the decisions you make now 
are of importance in the future. Seminar participants 
agreed that researchers and industry need to meet – we 
must learn from and listen to each other. k 

other presenters contributinG 

to the seminar:

erik Normark, holmen

Johnny de Jong, Swedish University of Agricultural 

 Sciences

håkan wallander, Lund University

Per erik Karlsson, gothenburg University and iVL

Salim Belyazid, Lund University

cecilia Akselsson, Lund University

Johan Berg, Swedish University of Agricultural Sciences

 

orGanizers:

the research programmes mistra-SweciA, Becc and 

cLeo together with the royal Swedish Academy of Agri-

culture and forestry, KSLA.

Hillevi Eriksson, climate expert at 

the Forest Agency and member of the 

Mistra-SWECIA Programme Board

’One of the main tasks is to 
communicate that climate change 
is taking place.’
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figure 1. Supply and demand when supply is not sensitive 

to price.

At best, taxes on conventional oil have only moderate positive 
effects on the climate. in contrast, taxes on coal and other fossil 
fuels with high extraction costs can be expected to significantly 
reduce emissions and hence help limit climate change, even if such 
taxes are only imposed regionally.

text: joHn HASSLER And PER kRUSELL 

optimal taxation 
of fossil fuels 

Climate change affects our welfare and a properly de-
signed economic policy can have an impact on both 
greenhouse gas emissions and technological develop-
ments, and ultimately potentially prevent large losses 
of future welfare. In order to design climate policy, we 
of course need to identify how emissions, via a changed 
climate, influences our welfare, but we also need to look 
at the channels through which different policy instru-
ments operate. In this brief report we argue that one im-
portant determinant of the efficacy of different taxes is 
how different forms of fossil fuel are supplied. 

taxes on oil 
Oil is a fossil fuel with relatively limited reserves and 
low extraction costs. The price of oil is set on the world 
market and primarily reflects demand rather than pro-
ducers’ costs. A tax on oil thus primarily affects pro-
ducers’ profits rather than the price consumers pay. 
Technological developments that reduce the demand 
for oil will affect the price, but probably without this 
having any significant impact on the output when the 
producers have large price margins. If a region, like the 
EU, increases gasoline taxes or requires cars to be more 
fuel-efficient, world market prices will fall, but global oil 
consumption will hardly change, nor will production. 
This effect is illustrated in Figure 1. A tax or new energy-
saving technology shifts demand from line D1 to D2. As 
the supply line S is constant, the equilibrium quantity 

is not affected but the price falls to a level such that the 
same quantity as before is requested. Taxes or techno-
logical development do not affect the total consumption 
in the longer term. As long as oil prices have not been 
pushed down to the level of the extraction cost, all acces-
sible oil will sooner or later be used. 

Price

Quantity
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oPTIMAL TAxATIon oF FoSSIL FUELS 

taxes on coal 
With other fossil fuels, such as coal, the situation is quite 
different. Compared to the amount of conventional oil, 
there are huge amounts of rather easily accessible coal 
and the price of coal is rather close to producers’ ex-
traction costs. As coal is relatively expensive to transport, 
most of the coal is consumed in the region where it is 
produced. Under these supply conditions, the effect of 
a carbon tax on coal is quite different from the effect of 
a tax on oil, regardless of whether the tax is introduced 
regionally or globally. When the market price is close 
to the extraction cost, there is not much room for pro-
ducers to lower their prices at unchanged production. A 
tax will therefore make some production unprofitable, 
so that both production and consumption are reduced. 
Since the coal market is not a well-functioning global 
market like the oil market, a regional tax in, say, Europe 
will therefore lower the use of coal in Europe without in-
creasing it much elsewhere. Technical developments that 
increase energy efficiency and lower the market price of 
coal could similarly make it unprofitable to mine coal. 
 

overall discussion that economic policy is incapable of af-
fecting the global consumption of conventional oil, eco-
nomic policy instruments, while coal consumption can 
be affected by carbon taxes or other policy instruments. 

potential climate impact 
The amount of carbon in the atmosphere since pre-in-
dustrial times has increased from about 600 billion tons 
to 800 billion tons. The amount of conventional oil left 
to extract is equivalent to about 200 billion tons of coal. 
The amount of accessible coal is estimated to be at least 
20 times that amount. Thus, comparatively speaking, 
coal is a much more severe threat to our climate. Policy 
measures should therefore focus on reducing the con-
sumption of coal. Supporting the development of 
alternative technologies for energy should make it un-
profitable to mine coal efficiently. Measures to influence 
the use of conventional oil and its end products, such 
as gasoline and jet fuel, are not nearly as critical for re-
ducing carbon emissions. 

new fossil fuels 
Coal and conventional oil are opposite extremes in terms 
of their respective supply structure. High oil prices, com-
bined with technological development, have led to the 
exploration of new types of fossil fuels, with a supply 
structure somewhere in between these extremes. This in-
cludes, for example, deep offshore oil, tar sands, and hy-
draulic fracturing (fracking). From a climate perspective, 
there are reasons to be concerned: these new types of fossil 
fuels involve potentially large new reserves. On the pos-
itive side, these new forms of fossil fuels are still expensive 
to extract, so their use can be curbed rather effectively if 
emissions are taxed even moderately. That is, unlike for 
conventional oil, it is likely that a combination of emis-
sions taxes and a removal of subsidies make some of these 
new techniques for extracting fossil fuel unprofitable. 
Along with measures to combat coal use, this is a prereq-
uisite for a successful climate policy for the future. k 

further readinG: 

SNS Analysis No. 14 2013, published by the centre for 

Business and Policy Studies



figure 2. Supply and demand when supply is sensitive to price.

Price

Quantity

Figure 2 illustrates a market situation where the supply 
is sensitive to the price. A tax or technological devel-
opment reduces demand (from line D1 to line D2), as 
in Figure 1, but because the range (S) is price-sensitive 
the demanded quantity decreases. We conclude from the 
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text: HAnnA HoLM

SCIEnTISTS And PoLITICIAnS In CLIMATE dIALogUE: 

international cooperation can 
mitigate climate change

the UN’s intergovernmental Panel on climate change concludes 
that the earth’s climate continues to change and that human action 
is causing this change. But the climate policy goal of limiting global 
warming to below two degrees may still be attainable, provided 
rapid and significant reduction of emissions.

’You and I, we need to change our way of life.’ 

Bengt-Anders Johansson (the Moderate Party), Vice Chairman of the Committee on Environment and Agriculture
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InTERnATIonAL CooPERATIon CAn MITIgATE CLIMATE CHAngE

The Earth’s climate is changing and human emissions of 
greenhouse gases are what is causing this change. This is 
confirmed by the Intergovernmental Panel on Climate 
Change, IPCC’s, recent review of the scientific state of 
knowledge on climate change, presented in Stockholm 
in September. The report ‘Climate Change 2013: The 
Physical Science Basis’ was discussed at a well attended 
lunch seminar Mistra-SWECIA held at the Committee 
on Environment and Agriculture in the Swedish Par-
liament on the 2nd of October. 

Markku Rummukainen, Professor of Climatology at 
Lund University, Climate Advisor at the Swedish Mete-
orological and Hydrological Institute, SMHI, and one 
of the IPCC report’s Lead Authors, began by outlining 
the report’s extensive scientific evidence that has involved 
several hundred writers and considered more than 9,000 
scientific papers. More than 1,000 scientists and experts 
have contributed to the review of the report, describing 
climate change with greater accuracy than previous IPCC 
reports could do. 

The IPCC concludes in the report that the Earth’s 
climate continues to change and that human emission 
of greenhouse gases is causing this change. The report 
emphasizes that the international climate policy goal of 
limiting global warming to below two degrees still may 
be possible, provided rapid and significant reductions of 
emissions are achieved. The alternative is ever-increasing 
climate change. 

Joakim Sonnegård, Head of Agency at the Swedish 
Fiscal Policy Council and member of the Mistra-
SWECIA Programme Board, stressed that the concen-
tration of greenhouse gases in the atmosphere is affected 
by all emissions, regardless of where emission takes place. 
We suffer not only by our own emissions, but also by 
those of others. Therefore, international cooperation to 
achieve the required emission reductions is necessary.

Matilda Ernkrans (the Social Democratic Party), 
Chair of the Committee on Environment and Agri-
culture, introduced the discussion by emphasizing that 
the IPCC has produced convincing scientific evidence. 
This was followed by questions and comments from 
committee members Jens Holm (the Left Party), Sarah 

Karlson (the Social Democratic Party), Helena Leander 
(the Green Party) and Irene Oskarsson (the Christian 
Democrats). Anita Brodén (the Liberal Party), wanted to 
know: 

– What is most important for us to remember? What 
can you do? 

Joakim Sonnegård and Markku Rummukainen 
agreed that the most effective action would be a global 
tax on carbon, but it seems difficult to reach interna-
tional agreement on such taxation. 

– We could start by eliminating subsidies for green-
house gas related activities. In Sweden we subsidize peat 
extraction and the EU is subsidizing coal mining, Joakim 
Sonnegård noted. 

Coordinating international negotiations and behav-
ioural changes among billions of people may seem distant 
and impossible to achieve. But it is also about us, here and 
now. Bengt-Anders Johansson (the Moderate Party), Vice 
Chairman of the Committee on Environment and Agri-
culture, concluded the seminar by saying: 

– You and I, we need to change our way of life. k

participatinG: 

markku rummukainen, Professor of climatology at Lund 

University, climate Advisor at the Swedish meteorolog-

ical and hydrological institute, Smhi, and Lead Author 

of the iPcc report ‘climate change 2013 : the Physical 

 Science Basis’ 

Joakim Sonnegård, head of Agency at the Swedish 

 fiscal Policy council, and member of the mistra-SweciA 

 Programme Board 

mPs from the committee on environment and Agriculture 

cissi Askwall, Secretary general at Public & Science, 

 moderator 

 

orGanizers: 

the collaborative group for research and future issues 

in the Swedish parliament in collaboration with mistra-

SweciA and Public & Science
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Programme 

management

2012

outcome

1 440 

2013

preliminary

1 230

2014

budget

1 630

2015

budget

1 660

totAL

5 960

Communication 1 080 1 470 2 210 2 130 6 900

Component I: 

regional climate 

change adaptation

climate change 

adaptation processes

2 220 4 190 4 530 2 840 13 780

regional climate modelling: high 

resolution climate projections, 

impact modelling and risk as-

sessment

2 110 1 760 3 310 2 900 10 080

Component II: 

global drivers climate-economy modelling 2 860 2 590 2 900 2 220 10 570

global climate projections        in kind from Smhi

Land use narratives 420 1 230 970 630 3 240

Component III: 

Partner-driven studies and 

synthesis

880 1 140 1 190 1 210 4 420

Total per year 11 000 13 610 16 740 13 590

Strategic reserve 1 860

Total     56 780 

ProgrAMME fundIng (SEK ’000)

from mistra 48 000 

from mistra (transferred from Phase i) 2 000 

from Smhi 4 740 

from Stockholm University 1 910

Various 150 

Total 56 780

budget                  
ProgrAM PhASE II (PErIod 2012-2015)

Mistra-SWECIA

Note 1. each amount is rounded to the nearest SeK 10,000.

Note 2. Programme management includes the Programme director, the Secretariat and the Programme Board.

Note 3. communication includes the communicator, communication activities, website, meetings and events, as well as 

 syntheses and collaborative studies.  

ProgrAMME CoSTS (SEK ’000)
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organisation     

ProgrAMME boArd

bengt holgersson, chair

bodil Aarhus Andrae, Smhi

Tim Carter, the finnish environment institute (SYKe)

Klas Eklund, SeB (resigned from the board during 2013)

hillevi Eriksson, Swedish forest Agency

Tom hedlund, Swedish environmental Protection Agency

Thomas nilsson, mistra (adj.)

gunilla Saltin, Södra

Joakim Sonnegård, the Swedish fiscal Policy council

(joined the board during 2013)

 

ProgrAMME dIrECTor

Markku rummukainen 

SECrETArIAT

Susanna bruzell, Programme coordinator

hanna holm, research communicator

Elin Löwendahl, Programme Scientific Secretary and 

deputy Programme coordinator

Anna ramm-Ericson, deputy Programme Scientific Secretary

 

MAnAgEMEnT grouP

Markku rummukainen

Susanna bruzell

John hassler

hanna holm

Jonas nycander

Patrick Samuelsson

ben Smith

Åsa gerger Swartling

oskar Wallgren / olle olsson 

SCIEnTIfIC rEfErEnCE grouP

Martin Claussen, max Planck institute for meteorology, 

hamburg, germany

Martin König, Umweltbundesamt, Austria

rik Leemans, wageningen University, the Netherlands

Sir nicholas Stern, LSe, the UK

roger Street, UKciP-oUce, the UK 

ALL PArTICIPAnTS

Alex Schmitt, institute for international economic Studies at 

Stockholm University

Anders Ahlström, department of Physical geography and 

ecosystems Science at Lund University

Anders ullerstig, rossby centre, Smhi

Anna Lewinschal, department of meteorology at 

 Stockholm University

Anna Lilja, rossby centre, Smhi 

Anna ramm-Ericson, centre for environmental and 

 climate research at Lund University

Anna Maria Jönsson, department of Physical geography 

and ecosystems Science at Lund University 

Annica Ekman, department of meteorology at Stockholm 

University  

ben Smith, department of Physical geography and 

 ecosystems Science at Lund University  

benita forsman, Stockholm environment institute, Sei

Christer Jansson, rossby centre, Smhi

Conny olovsson, institute for international economic 

 Studies at Stockholm University  

dave Murray-rust, School of geoSciences at University of 

edinburgh, the UK

david Lindstedt, rossby centre, Smhi

david Strömberg, institute for international economic 

 Studies at Stockholm University  

Elin Löwendahl, Smhi

fredrik Lagergren, department of Physical geography and 

ecosystems Science at Lund University 

georg Marthin, institute for international economic Studies 

at Stockholm University

gregor Vulturius, Stockholm environment institute, Sei

grigory nikulin, rossby centre, Smhi

gustav Engström, the Beijer institute of ecological 

 economics

hanna holm, centre for environmental and climate 

 research at Lund University

Jenny hieronymus, department of meteorology at Stock-

holm University  

Johan gars, the Beijer institute of ecological economics

John hassler, institute for international economic Studies at 

Stockholm University  

Jonas Claesson, department of meteorology at Stockholm 

University

Jonas nycander, department of meteorology at Stockholm 

University  

Josef Sigurdsson, institute for international economic 

 Studies at Stockholm University  

Karin André, Stockholm environment institute, Sei

Kristina blennow, Swedish University of Agricultural 

 Sciences

Mistra-SWECIA
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communication
SCIEnTIfIC ArTICLES

Ahlström A, Smith B, Lindström J, rummukainen m and Uvo

c B, 2013, gcm characteristics explain the majority of 

uncertainty in projected 21st century terrestrial ecosystem 

carbon balance, Biogeosciences, 10, 1517-1528 

André K, 2013, climate change adaptation processes: 

regional and sectoral stakeholder perspectives, doctoral 

thesis in water and environmental Studies, Linköping Studies 

in Arts and Science 579, Linköping University 

André K and Jonsson A c, 2013, Science-practice interac-

tions regarding climate adaptation in two Swedish contexts: 

municipal planning and forestry, Journal of Environmental 

Planning and Management, publ. online 17 december 2013, 

doi:10.10 80/09640568.2013.854717 

Blennow K and Persson e, 2013, risk management in for-

estry and Societal impacts, in gardiner B, Schuck A, Schel-

haas m-J, orazio c, Blennow K and Nicoll B (eds.) Living 

with Storm Damage to Forests, what Science can tell Us 3, 

european forest institute, 72-79 

Blennow K, Persson J, wallin A, Vareman N and Persson e,

2013, Understanding risk in forest ecosystem services: impli-

cations for effective risk management, communication and 

planning, Forestry, publ. online 26 September 2013, 

doi: 10.1093/forestry/cpt032 

claesson J and Nycander J, 2013, combined effect of global 

warming and increased co2-concentration on vegetation 

growth in water-limited conditions, Ecological Modelling, 

256, 23-30 

fang K, morris J L, Salonen J S, miller P A, renssen h, Sykes

m t and Seppä h, 2013, how robust are holocene treeline

simulations? A model–data comparison in the european 

Arctic treeline region, Journal of Quaternary Science, 28:6, 

595-604 

fisher J B, Sikka m, Sitch S, ciais P, Poulter B, galbraith d,

Lee J-e, huntingford c, Viovy N, Zeng N, Ahlström A, Lomas

m r, Levy P e, frankenberg c, Saatchi S and malhi Y, 2013,

African tropical rainforest net carbon dioxide fluxes in the

twentieth century, Philosophical Transactions of the Royal

Society B: Biological Sciences, 368:1625, 1-9 

flato g, marotzke J, Abiodun B, Braconnot P, chou S c, 

collins w, cox P, driouech f, emori S, eyring V, forest c, 

gleckler P, guilyardi e, Jakob c, Kattsov V, reason c and 

rummukainen m, in press, Evaluation of Climate Models, in 

climate change 2013: the Physical Science Basis, contribu-

tion of working group i to the fifth Assessment report of 

the intergovernmental Panel on climate change [Stocker t f, 

Qin d, Plattner g K, tignor m, Allen S K, Boschung J, Nauels 

Lars bärring, rossby centre, Smhi

Magnus benzie, Stockholm environment institute, Sei 

Marco Kupiainen, rossby centre, Smhi

Marc rounsevell, School of geoSciences at University of 

edinburgh, the UK

Markku rummukainen, Smhi and centre for environmen-

tal and climate research at Lund University

Martin Evaldsson, rossby centre, Smhi

Masayuki Kudamatsu, institute for international economic 

Studies at Stockholm University  

Mats Andersson, centre for environmental and climate 

research at Lund University  

Mats Lindeskog, department of Physical geography and 

ecosystems Science at Lund University 

Michael reiter, institute for Advanced Studies, Austria

olle olsson, Stockholm environment institute, Sei

oskar Wallgren, Stockholm environment institute, Sei

Patrick Samuelsson, rossby centre, Smhi

Paul Miller, department of Physical geography and ecosys-

tems Science at Lund University  

Per Krusell, institute for international economic Studies 

at Stockholm University  

Peter frodin, department of Physical geography and 

 ecosystems Science at Lund University  

Peter rudberg, Stockholm environment institute, Sei

Petter Lind, rossby centre, Smhi

Shiyu Wang, rossby centre, Smhi

Susanna bruzell, centre for environmental and climate 

research at Lund University  

Thorsten rogall, institute for international economic 

 Studies at Stockholm University  

Tony Smith, department of economics at Yale University, 

the US

Torsten Persson, institute for international economic 

 Studies at Stockholm University  

Victor blanco gonzález, institute of geography and the 

Lived environment at University of edinburgh, the UK

Åsa gerger Swartling, Stockholm environment institute, 

Sei and Stockholm resilience centre
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A, Xia Y, Bex V and midgley Pm (eds.)] cambridge University 

Press, cambridge, United Kingdom and New York, NY, USA 

hieronymus J and walin g, 2013, Unravelling the land 

source: an investigation of the processes contributing to the 

oceanic input of dic and alkalinity, Tellus B, 65, 19683 

iPcc, in press, Annex I: Atlas of Global and Regional Climate

Projections [van oldenborgh g J, collins m, Arblaster J m,

christensen J h, marotzke J, Power S, rummukainen m and

Zhou t (eds.)], in climate change 2013: the Physical Science

Basis, contribution of working group i to the fifth Assess-

ment report of the intergovernmental Panel on climate

change [Stocker t f, Qin d, Plattner g K, tignor m, Allen S

K, Boschung J, Nauels A, Xia Y, Bex V and midgley P m 

(eds.)] cambridge University Press, cambridge, United King-

dom and New York, NY, USA 

Jacob d, Samuelsson P et al. 2013, eUro-cordeX: new 

high resolution climate change projections for european im-

pact research, Regional Environmental Change, publ. online 

23 July 2013, doi:10.1007/s10113-013-0499-2 

Jönsson A m, Lagergren f and Smith B, 2013, forest 

management facing climate change – an ecosystem model 

analysis of adaptation strategies, Mitigation and Adaptation 

Strategies for Global Change, in press, doi: 10.1007/s11027-

013-9487-6 

Kjellström e, thejll P, rummukainen m, christensen J h,

Boberg f, christensen o B, and fox maule c, 2013, emerg-

ing regional climate change signals for europe under varying 

large-scale circulation conditions, Climate Research, 56, 

103-119 

Lewinschal A, 2013, interactions between aerosols and 

large-scale circulation systems in the atmosphere, doctoral 

thesis in Atmospheric Sciences and oceanography, Stock-

holm University 

Le Quéré c, Andres r J, Boden t, conway t, houghton r A,

house J i, marland g, Peters g P, Van der werf g r, Ahl-

ström A, Andrew r m, Bopp L, canadell J g, ciais P, doney S 

c, enright c, friedlingstein P, huntingford c, Jain A K, Jour-

dain c, Kato e, Keeling r f, Klein goldewijk K, Levis S, Levy 

P, Lomas m, Poulter B, raupach m r, Schwinger J, Sitch S, 

Stocker B d, Viovy N, Zaehle S and Zeng N, 2013, the global 

carbon budget 1959–2011, Earth System Science Data, 5, 

165-185 

Lindeskog m, Arneth A, Bondeau A, waha K, Seaquist J, 

olin S and Smith B, 2013, implications of accounting for 

land use in simulations of ecosystem carbon cycling in Africa, 

Earth System Dynamics, 4, 385-407 

marini L, Lindelöw Å, Jönsson A m, wulff S and Schroeder

L m, 2013, Population dynamics of the spruce bark beetle: a

long-term study, OIKOS, 122:12, 1768–1776 

marzano m, Blennow K and Quine c P, 2013, risk manage-

ment and risk perception – understanding the social dimen-

sions in responding to storm damage, in gardiner B, Schuck 

A, Schelhaas m-J, orazio c, Blennow K and Nicoll B (eds.) 

Living with Storm Damage to Forests, what Science can tell 

Us 3, european forest institute, 105-109 

murray-tortarolo g, Anav A, friedlingstein P, Sitch S, Piao S,

Zhu Z, Poulter B, Zaehle S, Ahlström A, Lomas m, Levis S,

Viovy N and Zeng N, 2013, evaluation of Land Surface 

models in reproducing Satellite-derived LAi over the high-

Latitude Northern hemisphere, Part i: Uncoupled dgVms, 

Remote Sensing, 5, 4819-4838 

Parmentier f J w, christensen t r, Sørensen L L, rysgaard S,

mcguire A d, miller P A and walker d A, 2013, the impact

of lower sea ice extent on Arctic greenhouse-gas exchange,

Nature Climate Change, 3, 195-202 

Piao S, Sitch S, ciais P, friedlingstein P, Peylin P, wang X, Ahl-

ström A, Anav A, canadell J g, cong N, huntingford c, Jung

m, Levis S, Levy P e, Li J, Lin X, Lomas m r, Lu m, Luo Y, ma 

Y, myneni r B, Poulter B, Sun Z, wang t, Viovy N, Zaehle 

S and Zeng N, 2013, evaluation of terrestrial carbon cycle 

models for their response to climate variability and to co2 

trends. Global Change Biology, 19:7, 2117-2132 

rummukainen m, 2013, climate change: changing means

and changing extremes, Climatic Change, 121:1, 3-13 

Seidl r, rammer w and Blennow K, 2013, Simulating wind

disturbance impacts in forest landscapes: tree-level heteroge-

neity matters, Environmental Modeling and Software, 51, 1-11 

Seneviratne S i, wilhelm m, Stanelle t, van den hurk B, 

hagemann S, Berg A, cheruy f, higgins A, meier m e, 

Brovkin V, claussen m, ducharne A, dufresne J L, findell K L, 

ghattas J, Lawrence d m, malyshev S, rummukainen m and 

Smith B, 2013, impact of soil moisture-climate feedbacks 

on cmiP5 projections: first results from the gLAce-cmiP5 

experiment, Geophysical Research Letters, 40:19, 5212-5217 

tang J, Pilesjö P, miller P A, Persson A, Yang Z, hanna e and

callaghan t V, 2013, incorporating topographic indices into

dynamic ecosystem modelling using LPJ-gUeSS, Ecohydrol-

ogy, publ. online 21 November 2013, doi:10.1002/eco.1446 

Vautard r and Nikulin g et al. 2013, the simulation of 

european heat waves from an ensemble of regional climate 

models within the eUro-cordeX project, Climate Dynamics, 

41(9-10), 2555-2575 
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Zhang w, miller P A, Smith B, wania r, Koenigk t and

döscher r, 2013, tundra shrubification and tree-line advance

amplify arctic climate warming: results from an individual-

based dynamic vegetation model, Environmental Research

Letters, 8, 034023 

PrESEnTATIonS 

130124 rummukainen m ”Klimatförändringen (inte bara

om 100 år)”, greppa Näringen, Skövde, Sweden

130204 rummukainen m twitterchatt, #climatemonday, SVt

130206 Jönsson A m ”impact modeling of trees, crops and

insect pests”, what are the ecological consequences 

of climate-driven phenological shifts?, Becc Swe-NPN 

 Symposium, Linköping, Sweden 

130207 miller P, Schurgers g, Smith B, weiss m, Le Sager P, 

Stefanescu S et al. “Vegetation dynamics and carbon Bal-

ance in the first coupled ece 2.4 - LPJg run” Joint meeting 

of the ec-earth Land Surface and  Atmospheric chemistry 

working groups, Lund, Sweden

130211 hassler J ”the fossil episode”, University

of cambridge, the UK

130214 gerger Swartling Å “Participation and learning for

climate change adaptation: A case study of the Swedish for-

estry Sector”, Sei Science forum, Stockholm, Sweden

130311 hassler J ”the fossil episode”, Uppsala University, 

Sweden 

130314 hassler J ”the fossil episode”, royal holloway Uni-

versity, the UK

130318 gerger Swartling Å ”exploring diverse knowledge 

systems for adaptation: the case of the Swedish mistra-Swe-

ciA programme”, european climate change Adaptation 

conference, hamburg, germany

130318 wallgren o ”Adaptation without borders: perspec-

tives on indirect climate impacts”, european climate change

Adaptation conference, hamburg, germany

130326 rummukainen m ”Klimatförändringarna, vår tids

ödesfråga?”, tredje rummet, malmö, Sweden

130407-12 chaudhary N, Smith B and miller P “development 

of an advanced regional climate-ecosystem model for Arctic 

applications”, egU general Assembly 2013, Vienna, Austria 

130407-12 claesson J “A vegetation sensitivity approxima-

tion for gross primary production in water limited condi-

tions”, egU general Assembly 2013, Vienna, Austria

130407-12 wang S and dieterich c “the development and

evaluation of new Smhi atmosphere-ocean-ice coupled model 

rcA4_Nemo”, egU general Assembly 2013, Vienna, Austria 

130407-12 wu m, Smith B, Schurgers g, Lindström J, 

rummukainen m and Samuelsson P, “Vegetation-climate 

feedback causes reduced precipitation in cmiP5 regional 

earth system model simulation over Africa”, egU general 

Assembly 2013, Vienna, Austria  

130410 Blennow K “climate change: Believing and Seeing

implies Adapting“, the final conference of the eU fP7

Programme models for Adaptive forest management

(motiVe), freiburg, germany

130415-19 Kupiainen m “energy estimates and weak 

Boundary procedures for LAm”, Joint 23rd ALAdiN work-

shop & hirLAm All Staff meeting, reykjavik, iceland

130416 hassler J ”the fossil episode”, crei, Pompeu fabra 

University, Barcelona, Spain

130420 rummukainen m ”Klimatförändringarna och fossil

energi”, greenpeace, Stockholm, Sweden

130423 rummukainen m ”Klimatförändringar – hur extra-

ordinär är vår tid?”, folkuniversitetet, halmstad, Sweden

130424 rummukainen m ”Klimatförändringar – hur extra-

ordinär är vår tid?”, folkuniversitetet, Lund, Sweden

130425 rummukainen m ”Klimatförändringar – hur extra-

ordinär är vår tid?”, folkuniversitetet, Växjö, Sweden

130507 rummukainen m ”Nytt i klimatforskningen inför

iPcc:s Ar5”, Naturskyddsföreningen, Stockholm, Sweden

130515 Krusell P, Session about climate change, KVA, Stock-

holm, Sweden

130522 hassler J ”the fossil episode”, european Summer

Symposium on macroeconomics, izmir, turkey

130605 André K ”Samarbete viktigt för anpassningsförmå-

gan” innovationsdialog för klimatanpassning, National 

Knowledge centre for climate adaptation at Smhi and the 

government office, Stockholm, Sweden

130607 Zhang wX, Jansson c, miller P et al. “Using a 

coupled regional climate and vegetation model to assess the 

future of Arctic terrestrial ecosystem carbon exchange”, 9th 

international carbon dioxide conference, Beijing, china

130610-14 wang S, dieterich c and döscher r  ”Simulation 

of present and future climate variability over the Baltic Sea 

area with new Smhi atmosphere-ocean-ice model rcA4_

Nemo”, 7th Study conference on BALte X, Borgholm, 

denmark 

130619 rummukainen m ”om klimatkänsligheten”, Swed-

ish environmental Protection Agency, Stockholm, Sweden

130723 hieronymus J ”the potential for sulfate reduction 

and pyrite deposition to alter the ocean-atmosphere carbon 

balance”, iAPSo conference: Knowledge for the future, 

gothenburg, Sweden

130830 hassler J and Krusell P, Session about climate 

change, eeA, gothenburg, Sweden 

130901-05 rammer w, Seidl r and Blennow K “A simula-

tion tool for assessing future wind disturbance impacts on 

forest landscapes”, climtree, Zürich, Swizerland

130902 rummukainen m ”om klimatet igår och idag; mät-

ningar och processer”, Swedish environmental Protection 
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Agency, Stockholm, Sweden  

130918 rummukainen m ”Klimatförändringarna – natur-

vetenskapliga kunskapsläget 2013”, ministry of the environ-

ment, Stockholm, Sweden

130918-19 Bärring L ”Klimatanalys för Västmanlands län”,

excursion ”Klimatanpassning av svenskt skogbruk”, Väst-

manland, Sweden

130918-19 Jönsson A m ”Anpassningsstrategier i skogs-

bruket i ett förändrat klimat”, excursion, ”Klimatanpassning 

av svenskt skogbruk”, Västmanland, Sweden 

130918-19 Lagergren f ”Klimatanpassning i skogliga 

beslut”, excursion, ”Klimatanpassning av svenskt skogbruk”, 

Västmanland, Sweden

130918-19 Vulturius g ”hur tar vi till oss och ändrar våra

beslut i förhållande till risk”, excursion, ”Klimatanpassning 

av svenskt skogbruk”, Västmanland, Sweden

130919 hassler J and Krusell P, ”Klimatet och ekonomin”,

SNS, Stockholm, Sweden

130920 André K ”Anpassningsprocesser”, tyréns kunskaps-

dagar, Stockholm, Sweden

130922 rummukainen m ”iPcc:s arbetsgrupp i: climate

change”, breakfast meeting in the Swedish parliament or-

ganized by SSeSSS, Stockholm, Sweden

130925 André K ”mistra-SweciA exkursion om klimatan-

passning i skogsbruket – några kommentarer”, Klimatan-

passning Sverige 2013, Stockholm, Sweden

130925 Bärring L, in a panel, Klimatanpassning Sverige 

2013, Stockholm, Sweden

130925 rummukainen m ”i väntan på iPcc-rapporten”,

Klimatanpassning Sverige 2013, Stockholm, Sweden

130925 rummukainen m, meeting with the Social demo-

cratic party, Stockholm, Sweden

130925 wallgren o, in a panel ”omvärldsanalys: Jorden runt 

på 30 minuter”, Klimatanpassning Sverige 2013, Stockholm, 

Sweden

130927 rummukainen m, climate chat, Swedish environ-

mental Protection Agency and Smhi

130925-27 Blennow K “Understanding the social dimension

of forest risks”, the european forest institute (efi) 20 Years

Science and Policy forum: our forests in the 21st century –

ready for risks and opportunities?, Nancy, france

130925-27 gardiner B, Schuck A, Schelhaas m-J, orazio c,

Blennow K, Nicoll B and Kamimura K “Living with storm 

damage to forests”, the european forest institute (efi) 20 

Years Science and Policy forum: our forests in the 21st cen-

tury – ready for risks and opportunities?, Nancy, france

130928 rummukainen m, ”climate change: the State of 

the Science”, iPcc, igBP, et al. Stockholm, Sweden 

130928 rummukainen m climate chat, Sydsvenskan

131001 rummukainen m ”the 2013 iPcc climate change

report”, Swedish consortium for Artificial Photosynthesis

(cAP), Uppsala, Sweden

131001 rummukainen m ”iPcc:s climate change 2013;

några reflektioner”, Naturskyddsföreningen, Stockholm, 

Sweden

131002 hassler J and Krusell P ”Klimatet och ekonomin”,

the Agency of finance, Stockholm, Sweden

131002 rummukainen m ”iPcc 2013; Vad nu?”, seminar

”Klimatet fortsätter att förändras – hur mycket och vad bör 

vi göra?” the committee on environment and Agriculture in 

the Swedish parliament, Stockholm, Sweden

131003 rummukainen m ”iPcc:s climate change 2013;

nedslag & reflektioner”, Skåne regional council, malmö, 

Sweden

131003 rummukainen m ”iPcc 2013; Nedslag & reflek-

tioner”, KriNoVA, Kristianstad, Sweden

131004 rummukainen m ”iPcc:s climate change 2013;

Nedslag & reflektioner”, det hållbara sjukhuset, malmö, 

Sweden

131010 rummukainen m ”Nytt från forskningen – modeller,

scenarier och vetenskapliga resultat iPcc 2013; en fördjupn-

ing”, Smhi, the county administrative boards and the city of 

Stockholm, Stockholm, Sweden

131011 rummukainen m ”iPcc:s climate change 2013;

Nedslag & reflektioner”, det hållbara sjukhuset, Lund, Sweden

131015 rummukainen m ”framtida förändringar i klimat-

systemet”, the Swedish meteorological Society, Stockholm, 

Sweden 

131016 Jönsson A m ”Skogsbruk i ett förändrat klimat –

hur kan vi hantera riskerna” at ”Skogsbruk i ett

förändrat klimat – hur påverkas mångfald och miljö”, KSLA,

Stockholm, Sweden

131016 rummukainen m ”framtidens klimat”, at ”Skogs-

bruk i ett förändrat klimat – hur påverkas mångfald och 

miljö”, KSLA, Stockholm, Sweden

131016 wallgren o ”forskare möter användare om klimat-

anpassning” at ”Skogsbruk i ett förändrat klimat – hur 

påverkas mångfald och miljö”, KSLA, Stockholm, Sweden

131016 rummukainen m ”climate change 2013; nedslag

& reflektioner”, greendrinks, Stockholm, Sweden

131021 rummukainen m ”climate change 2013; nedslag

& reflektioner”, Young ideas, malmö, Sweden

131021 rummukainen m ”climate change 2013; nedslag

& reflektioner”, Skåne regional council and the green party, 

Lund, Sweden

131023 rummukainen m ”climate change 2013, iPcc:s

femte rapport”, Vinddagarna, Stockholm, Sweden

131023 rummukainen m ”the 2013 iPcc climate change

report, overview and reflections”, Sida, Stockholm, Sweden

131024 rummukainen m ”climate change 2013, inte helt
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kört med klimatet, än”, gasdagarna, Båstad, Sweden  

131107 hassler J, ”climate change”, cePr, modena, italy

131108 Krusell P, round table on climate change, University

of minnesota, USA

131111-12 Bärring L “New climate scenarios – from global 

to local”, future forests-efi Nord workshop ”climate 

change and forestry in Northern europe”, Uppsala, Sweden

131111-12 Smith B, Jönsson A m and Lagergren f “eco-

system model-based assessment of adaptation alternatives 

for forestry under global change”, future forests-efi Nord 

workshop ”climate change and forestry in Northern eu-
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