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Preface and Acknowledgements 
 
This book is the product of the Second International Berlin Conference 
on Arctic issues. The Conference titled ‘Arctic Science, International 
Law and Climate Change: Legal aspects of Marine Science in the Arctic 
Ocean’ was organized in March 2011 by the German Federal Foreign 
Office together with the Finnish Foreign Ministry. It is a sequel to the 
first such Conference in 2009 organized jointly by Denmark and Nor-
way on ‘New Chances and New Responsibilities in the Arctic Region’. 
The melting of the Arctic Ocean’s ice masses is causing dramatic 
changes in the area’s natural environment, especially for Arctic fauna. 
At the same time new opportunities are opening up for resource explo-
ration and exploitation, easier or entirely new shipping routes and for 
fisheries. Since 2007 most of these issues have been discussed inten-
sively in a large number of political and scientific forums. There have 
also been documents on the Arctic published by the EU Council, the 
European Commission and the European Parliament. Numerous Arctic 
countries have formulated Arctic strategies. 
One aspect, however, which has been largely neglected in the interna-
tional discussion to date are the parameters within which marine science 
research in the Arctic Ocean is conducted. Given the current challenges, 
this is a key concern. The Arctic Ocean is both a showcase for global 
climate change and a scientific site supplying crucial data for founda-
tional research into climate change. So it is extremely important to fo-
cus not only on the economic, logistical and fisheries-related aspects of 
the Arctic but also on the role of polar scientists and the parameters 
within which they pursue their research. 
What framework does international law currently provide for Arctic 
marine science? Is it likely to change in future? Will it remain in its pre-
sent form? What are the future priorities for Arctic marine science? 
What can it tell us about climate change, what legal aspects are involved 
here? How can international cooperation on Arctic issues be strength-
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ened? How far does the common (ecological) heritage of mankind prin-
ciple shape the answers to these questions? 
Bringing together the views of prominent experts in the field of interna-
tional law, scientists, researchers and diplomats, this book will open up 
new horizons, we hope, for combating global climate change through 
unhampered marine science research in an Arctic Ocean accessible to 
all. 
We would like to express our sincere thanks to all Conference modera-
tors and contributors for their valuable input. Our colleagues from the 
Finnish Foreign Ministry did sterling work as co-organizers of the 
Conference. Special thanks go to Ambassador Hannu Halinen and Petri 
Hakkarainen for their close and excellent cooperation. Volker Rachold 
and Bernhardt Coakley contributed greatly to the conceptual design of 
the Conference. 
The support we received from five renowned academic institutions in 
Bremerhaven, Fairbanks, St. Petersburg, Heidelberg and Rovaniemi and 
their respective directors was critical to the Conference’s success. In this 
connection we would particularly like to thank Karin Lochte from the 
Alfred-Wegener-Institut für Polar- und Meeresforschung; Larry 
Hinzman from the International Arctic Research Center, Ivan Frolov 
from the Arctic and Antarctic Research Institute, Rüdiger Wolfrum 
from the Max Planck Institute for Comparative Public Law and Inter-
national Law as well as Paula Kankaanpää from the Arctic Center of the 
University of Lapland.  
The members of the Conference task force worked almost round the 
clock to make the event an organizational and academic success. Sincere 
thanks (in alphabetical order) go to Dagmar Amling, Helmut Aust, Jo-
hannes Buckow, Jan Flasche, Mario Hemmerling, Anja Jaekel, Fran-
ziska Scherff, Hannelene Schilar, Theresa Schönfeld, Hendrik Wasser-
mann, Klaus Wendelberger and Nadine Zachariadis for their enthusi-
asm and commitment. Special thanks also go to the publishing staff at 
the Max Planck Institute, in particular Christiane Philipp, for their 
dedicated work. 
 
Berlin, März 2012   Susanne Wasum-Rainer 
     Ingo Winkelmann 
     Katrin Tiroch 
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Climate Change, International Law and Arctic 
Research – Legal Aspects of Marine Research in 
the Arctic Ocean 
(Speech) 

by Guido Westerwelle∗ 
 

Commissioner, 
Under-Secretary of State,  
Excellencies, 
Ladies and gentlemen, 
Arctic issues are at present overshadowed by developments on the 
world stage, by the catastrophic events plaguing Japan and the globe, by 
the escalation of hostilities in Libya. But the Arctic is a subject that will 
be of crucial significance for the long-term survival of mankind. I 
would like to thank all our international guests who have travelled to 
Berlin to share their thoughts and opinions with us. And above all, I 
would like to thank the Finnish Ministry for Foreign Affairs, which is 
co-hosting this Conference with us. 
Ladies and gentlemen,  
Germany has for decades been involved in Arctic activities. We are 
proud of our successful research in the polar region. We are an active 
observer on the Arctic Council. But of course we respect the natural 
leadership of the Arctic Council’s full members and permanent partici-
pants, be they coastal States, non-coastal States or indigenous represen-
tatives. With this in mind, I hope you will permit me to mention three 
goals pursued by Germany’s Arctic policy.  

                                                           
∗ Member of the German Bundestag and Federal Minister for Foreign Af-

fairs. 
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The first goal is to ensure the greatest possible freedom of research. For 
several years now, the economic exploitation of the Arctic has been a 
real possibility. It must not however impede research. Research must in 
principle be open to all, because the challenges of climate change affect 
us all. It is a sad fact that all States produce emissions and so contribute 
to climate change. They can no longer be allowed to be just part of the 
problem, but must also become part of the solution. Solutions require 
the firm basis in fact provided by research. That is why we have to en-
courage the efforts of the international community so that research con-
tinues. I therefore call on all those who exercise sovereignty in the High 
North, in the Arctic Ocean, to seek research-friendly solutions. That 
means as little bureaucracy as possible. Of course, a State should know 
what research is being conducted in its territorial waters and exclusive 
economic zone, by whom, when and why. But a requirement to simply 
notify the State concerned is much more conducive to research than 
having to apply for a permit. And less freedom of research surely can-
not be in the long-term interests of the coastal States. 
The second goal is ensuring that the strictest environmental standards 
are observed. The Arctic is a unique habitat, beautiful and fragile. The 
injuries inflicted by mankind will not heal without help. This context 
also reveals the limits of the traditional concept of sovereignty, which 
views sovereignty above all as a right. This concept of sovereignty has 
long since been complemented by the idea of sovereignty as a duty. 
Perhaps there has been too much talk in the past of ‘Arctic rights’ and 
not enough of ‘Arctic duties’. It is not enough to set environmental 
standards and fishing quotas. You also have to observe them. Only then 
are partners willing to accept them. Effectively enforcing environmental 
standards is a task for the Arctic coastal States. But the Arctic Council, 
too, could become a guardian of the environment. The better able both 
the coastal States and the Arctic Council are to monitor and enforce ex-
isting standards, the more their authority as natural leaders will be ac-
cepted by other interested parties. 
The third goal of German Arctic policy is to ensure that responsibility 
is taken for any environmental damage that occurs. This means there 
must be clear rules on liability which are effectively enforced. Sensibly 
limiting the risk posed by economic activities in the Arctic and impos-
ing a clear liability on polluters is a serious policy challenge. The risk of 
being held liable for damage is the best incentive there is to stop people 
causing damage – it is in the would-be polluter’s best interests to ob-
serve the highest standards. The coastal States’ agencies are responsible 
for enforcing standards in the areas under their exclusive sovereignty. 
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But the highest standards must also apply on the high seas. That is 
where the Arctic Council must assume responsibility. 
Ladies and gentlemen,  
Preserving the common heritage of mankind must be a paramount goal 
of any policy concerning the Arctic Ocean. Looking beyond the legal 
definition of this common heritage, a heritage we fully support, we 
should all draw inspiration from the underlying idea of a common heri-
tage of mankind. A policy that builds on this idea is in the interests of 
the coastal States and serves the legitimate interest of all States in the 
preservation of this heritage and the protection of this environment. We 
are counting on cooperation with the Arctic Council in this regard. Be-
cause the Arctic is so important for all mankind, and by no means just 
for the members of the Arctic Council, it is vital that the Council does 
not close its doors, but remains open to the world. The Arctic States 
and, above all, the indigenous peoples of the Arctic, have a natural lead-
ership role to play. For they have known life in the Arctic for centuries. 
We have confidence in their knowledge. It is up to them to protect not 
just their national interests, but also the interests of the international 
community as a whole. 
Wherever our country can help, we will be glad to do so. 



The Arctic: A Test Bench for International 
Dialogue 
(Speech) 

by Maria Damanaki∗ 
 
Mr Chairman, distinguished speakers, ladies and gentlemen, 
If the rest of the world is hot from climate change, the Arctic region is 
burning. In the Arctic surface temperatures are rising twice as fast as in 
the rest of the world. Over the past decades, sea ice has been thinning 
and retreating to record lows of ice surface. The melting of the ice poses 
unprecedented ecological risks, but at the same time new opportunities 
open up for mankind in transport, trade, fisheries, oil and gas drilling. 
These opportunities make the Arctic the ‘new frontier’ in economic and 
political terms.  
This dichotomy between economic opportunities and environmental 
risks is the challenge the international community is facing today. This 
dichotomy overwhelms all actions of mankind. From the exploitation 
of resources in North Africa to the disaster in Japan there is clearly the 
same dilemma that ancient Greek tragedies faced: man against nature. 
The winner we already know. 
So the Arctic will test our ability to work together and our willingness 
to put environmental protection, sustainability and public safety first. It 
will show whether we have understood – or not – that all we have is 
one planet after all. The message I bring to you today is that it must be 
possible to reap the economic benefits opening up in the Arctic while at 
the same time preserving the environment from further damage. Let us 
not forget that the people living in the Arctic must benefit from the 
process too: their way of life, their heritage and their livelihoods are at 
stake. 

                                                           
∗ European Commissioner for Maritime Affairs and Fisheries. 
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Since 2008 we have been formulating a coherent and comprehensive 
policy to tackle the ever growing challenges of the Arctic region. Our 
purpose is threefold: Firstly, we want to bring a decisive contribution to 
preserving the Arctic region, in unison with the people of the Arctic. 
Secondly, we want to make sure that the emerging industrialization and 
exploitation of Arctic resources follow the highest environmental and 
safety standards, with fair access and treatment to European Union 
(‘EU’) citizens and businesses. Thirdly, and following logically from the 
other two, we want closer and enhanced international cooperation in 
the Arctic region.  
Our priorities and our approach are very similar to those advocated by 
the Arctic States, which undeniably have a primary responsibility. The 
competences of the Arctic coastal States, as laid down by the United 
Nations Convention on the Law of the Sea,  are undisputed. The Arctic 
Council which is the main platform to exchange knowledge and best 
practices on the region's challenges has a fundamental role to play in 
Arctic cooperation. We already attend its working groups on a case-by-
case basis and we hope to do so on a permanent basis in the future. The 
EU presence under the status of permanent observer can advantage all 
the parties. Let me show how you, by referring to our work, till now. 
Ladies and gentlemen, 
The EU is a world leader in the fight against climate change and pro-
motes environmental sustainability through reform, research and con-
crete initiatives. A successful policy to mitigate climate change will 
naturally also benefit the Arctic area and its people. A report published 
in January 2011 and funded by the EU studies the consequences of 
European activities in nine areas, such as biodiversity, transport, energy 
and climate change. It shows that our impact is significant: for example, 
24% of mercury depositions and 42% of sulphur dioxide emissions to 
the Arctic come from the Union! So, we are aware of our share of re-
sponsibility. We intend to work for environmental protection and sus-
tainable development – for example to come to good safety standards 
for polar vessels or for oil and gas exploitation.  
We want concrete projects delivering concrete results. This is why in 
the last decade the European Commission has spent € 200 million on 
Arctic research projects which focus on key areas such as sea ice retreat-

                                                           
 United Nations Convention on the Law of the Sea (concluded 10 De-

cember 1982, entered into force 16 November 1994) 1833 UNTS 397. 
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ing and thinning, rising sea levels and Arctic pollution. Let me give you 
a few examples: 
Among the projects strengthening international efforts to mitigate cli-
mate change or to adapt to the effects of climate change there are: 
- The ‘Arctic Tipping Points project’. This project is about iden-

tifying the tipping points of marine ecosystems and understanding 
what happens when those lines are crossed.  

- The ‘ice2sea project’ seeks to inform the international debate on 
climate change mitigation and the European debate on coastal ad-
aptation and sea-level defense.  

- The ‘Hermione project’ studies how deep-sea ecosystems work and 
how they can be used to produce goods and services.  

This year, we will publish a call for a large-scale project to improve our 
knowledge of the dynamic processes affecting permafrost and of the 
implications for global warming. There are also a number of recent EU 
projects that help indigenous Arctic people protect their lifestyles. For 
instance, the projects ArcRisk and CLEAR investigate the links bet-
ween climate change, contaminants, and human health and are sup-
ported by the EU with € 6 million. We have also started to study the 
impact of man’s activities on Arctic ecosystems; in the coming years we 
will have to look into the socio-economic consequences of human ac-
tivities. The European Commission is also funding observation and re-
search infrastructure in the Arctic. We support long-term measurements 
and reporting of marine data in the context of the European Marine 
Observation and Data Network; and we support the establishment of 
the Arctic component of Global Earth Observation System of Systems.  
We have funded feasibility studies for the Aurora Borealis project: an 
innovative research ice-breaker that could work all year round on Arc-
tic ice. I would like to thank the German Federal Ministry for Edu-
cation and Research for its strong support to this project. If realized, 
this major project will be emblematic of the good cooperation between 
the Arctic partners. 
The most recent building block in this domain emerged from the joint 
call ‘Ocean of Tomorrow’ and is worth € 11 million. It is called AC-
CESS, which stands for Arctic Climate Change, Economy and Society. 
It will assess and quantify the impact of climate change on the Arctic’s 
main economic sectors in the next 20 years: maritime transport, fisher-
ies, tourism and resource extraction. The output of this project will un-
derpin the strategic choices that policy makers will have to make in the 
years to come.  



Maria Damanaki 8 

A status of permanent observer for the EU to the Arctic Council would 
have several advantages; it would foster international cooperation, 
which is one of the EU’s primary objectives; it would make our work 
for the region more effective; and it would bring benefits for the Arctic 
States, because we would bring the EU experience, knowledge and re-
sources into the Council’s work. Most importantly: admitting the EU 
as permanent observer to the Arctic Council would send a clear signal 
that the Arctic States welcome investors and researchers from the EU; 
that our partners, particularly Canada and Russia, know that foreign 
investments and concerted research efforts are needed to let the region 
develop sustainably and in the interest of the Arctic people. It is the 
only way to appreciate the region’s intricate links to the rest of the 
world and tackle the very acute threats posed to our common heritage 
in modern times.  
Ladies and gentlemen,  
As members of a global community sharing a collective responsibility, 
we must find every opportunity to work together. This conference is 
one such opportunity and I wish it every success. 
Thank you. 



Arctic Science, International Law and Climate 
Change 
(Speech) 

by Jaakko Laajava∗ 
 
Excellencies, ladies and gentlemen, 
It gives me a great pleasure to address the Arctic Conference organized 
jointly by the Foreign Ministries of Germany and Finland. Finland is 
an Arctic country, with one third of our territory above the Polar Cir-
cle. And Germany is an important Arctic stakeholder, with a long-
standing participation and expertise in the region – and more precisely, 
expertise in marine science research, the main topic of our joint confer-
ence today and tomorrow. 

I. Arctic Strategy of Finland 

In the Arctic the need for a fundamental change in our approach has 
been recognized during the last few years by both the circumpolar gov-
ernments as well as researchers. What used to be viewed as a periphery 
is now becoming a center of global attention. Many nations assess and 
reassess their approaches to the region. Finland has adopted a new na-
tional Arctic Strategy  in order to face the new challenges and to seize 
the new opportunities. Our basic view is that Arctic issues should be 
dealt with within a rules-based multilateral framework with an empha-
sis on comprehensive security and environmental sustainability. All 

                                                           
∗ Undersecretary of State, Finland. 

 Finland, Prime Minister’s Office, Finland’s Strategy for the Arctic (2010), 
see also <http://www.geopoliticsnorth.org/images/stories/attachments/Finland. 
pdf> (30 June 2011). 
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Arctic and non-Arctic actors should be committed to an approach 
based on constructive cooperation, not confrontation.  
The Finnish Arctic Strategy from June 2010 is an effort to put the vari-
ous aspects regarding the Arctic in one comprehensive package and to 
provide an assessment of the challenges and the potential of the region 
from a Finnish perspective. The Strategy defines our goals in the Arctic 
region as well as the means to achieve them; it deals inter alia with the 
utilization of Finland’s Arctic know-how and research, institutional is-
sues as well as questions of regional cooperation. It also emphasizes the 
importance of environmental matters and questions related to the in-
digenous peoples.   
The opening of the Arctic Sea offers new perspectives for exploitation 
of natural resources in energy, mining and fish stocks. New sea routes 
attract both tourists and commercial transport. Finland has wide Arctic 
expertise and know-how to offer in this context. A key issue for 
Finland – and I believe for all stakeholders in the Arctic – is how to or-
ganize economic activities in the Arctic while fully taking into account 
environmental concerns and keeping the need for sustainable develop-
ment in the Arctic as the fundamental perspective. 
The utilization of the region’s natural resources requires know-how, 
caution and a sense of responsibility. Due to the fragile Arctic environ-
ment the principle of sustainable development must be respected. We 
for our part believe that education, research and application of our Arc-
tic expertise are the key to a responsible exploitation of the Arctic. 
Finland has strong traditions in winter shipping and technology, ship-
building as well in offshore industries such as oil and gas rigs and ves-
sels needed for Arctic circumstances.  

II. The Arctic Council 

Finland seeks close cooperation with all partners in the Arctic region. 
Today, when all our harbors are covered with ice, our attention is 
drawn more and more to the North and particularly to our neighbors 
Norway and Russia. We are engaged in an active dialogue with both 
countries – bilaterally and trilaterally – in order to share our expertise 
with them. As an example, let me mention that just a few weeks ago we 
launched an Arctic Partnership between Russia and Finland in St. Pe-
tersburg. 
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But the primary intergovernmental forum to deal with Arctic policies is 
the Arctic Council. Last summer Mr. Alexander Stubb, the Foreign 
Minister of Finland, presented some concrete proposals on the 
strengthening of the Arctic Council such as the establishment of a per-
manent secretariat for the Council; better burden sharing with a joint 
budget; the extension of the Council’s mandate by enhancing its politi-
cal and legal role and, finally, an improvement of its working methods 
including the role of observers.  
Interaction between Arctic and non-Arctic stakeholders and players is 
of key importance – an integrated approach requires engagement from 
all with legitimate interest in the Arctic. The eight Member States have 
concluded that the Council is the proper platform for Arctic considera-
tions. This includes the bilateral as well as multilateral cooperation be-
tween the five coastal States, on one hand, and indigenous peoples and 
observer countries, institutions and organizations on the other. The 
Arctic Council Foreign Ministers will meet in Nuuk in Greenland in 
less than two months time.  In our view a forward-looking decision on 
observers at that meeting is indispensable for the future of the Council.  
Finland has also proposed the idea of a meeting at the top level to dis-
cuss the Arctic issues. Such a first Arctic Summit, under the auspices of 
the Arctic Council, would give new direction to the Arctic cooperation 
and become a milestone in the development of the Council itself. The 
high profile of such a meeting and the attention given by the Heads of 
States and Governments of the Arctic countries could substantially 
contribute to the reaffirmation of the multilateral and rules-based ap-
proach we are witnessing in the Arctic today. The idea of an Arctic 
Summit is not new; it has been raised by researchers for many years. A 
serious consideration of the initiative gives in itself added value and 
content to this emerging region with global reach.  

III. The European Union 

The Arctic policy of the European Union (‘EU’) is evolving but to 
some extent is still a work in progress.  I am very pleased to welcome 
                                                           

 See e.g.: European Parliament, ‘Resolution on Arctic Governance’, 
P6_TA(2008)0474 (9 October 2008); Commission of the European Communi-
ties ‘Communication from the Commission to the European Parliament and the 
Council – The European Union and the Arctic Region’, COM (2008) 763 final 
(20 November 2008); see also European Commission, Maritime Affairs, ‘The 
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Commissioner Damanaki to our Conference and thank her for her 
leadership in these issues. She just outlined the actions taken by the 
Commission so far. During 2008 and 2009 we have seen indeed the Eur-
opean Commission and the European Council publish Arctic Commu-
nications and Conclusions that have laid the foundation for Arctic 
thinking within the Union. Finland will continue to assist in shaping 
the Union’s Arctic policies for the years to come. A new Communica-
tion is currently under preparation in the Commission. This will be, we 
are confident, a step again in the right direction.  
The European Parliament has consistently contributed to the formula-
tion of the EU’s Arctic policy with resolutions, statements and confer-
ences. The Parliament recently adopted a much awaited ‘Report on a 
Sustainable EU Policy for the High North’ by Michael Gahler.  Finnish 
members of the European Parliament took an active part in the prepara-
tions of the Report. I am confident that the Report will be duly noted 
in discussions within the EU institutions, including in the Commission 
when preparing its Communication.  
Based on the rapidly increasing importance of the Arctic to the EU and 
the growing need to reach out and communicate on Arctic issues both 
internally and externally, Finland has proposed the establishment of an 
EU Arctic Information Centre as a network undertaking by European 
Arctic institutes. The Centre would, on one hand, support the forma-
tion of coherent Arctic policy for the EU, and, on the other, provide a 
channel for dissemination of accurate Arctic information within and 
outside the EU. The Arctic Center at the University of Lapland in Ro-
vaniemi would, in our view, be the best location for the EU Arctic In-
formation Centre for a number of reasons, the most important being 
the strong and internationally acknowledged cross-disciplinary Arctic 
scientific research conducted in Rovaniemi. The University of Lapland 
already coordinates the activities of the existing network of Arctic Uni-
versities, known as UArctic. Furthermore, the Sami, as the only indige-
nous people in the EU, would have a best possible access to this Arctic 
location on the Polar Circle. Since the initiative is gaining ever wider 

                                                           
EU and the Arctic Region’, see <http://ec.europa.eu/maritimeaffairs/ 
arctic_overview_en.html> (30 June 2011). 

 European Parliament, ‘Report on a Sustainable EU Policy for the High 
North’, A7-0377/2010 (16 December 2010); see also European Parliament, 
‘Resolution on a Sustainable EU Policy for the High North’, P7_TA(2011)0024 
(20 January 2011). 
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support within the EU, we believe that the time for the Commission to 
move on the modalities is now.  
Another dimension of EU’s Arctic policy is the concept of the so-called 
Arctic window of the Northern Dimension policy of the EU.  Geo-
graphically, the region covered by the Northern Dimension closely co-
incides with the Barents Euro Arctic Council. Synergies can be found 
also with activities of other regional councils and cooperation struc-
tures. The newest Partnership on Transport and Logistics is particularly 
relevant in dealing with the development of transport corridors in the 
North, covering the Arctic maritime routes and rail and road connec-
tions in the Barents region. This could be the platform to extend the 
cooperation more broadly to the Arctic. 
With the emerging climate change – twice as fast as anywhere else in the 
globe – the Arctic is rapidly reaching a tipping point. Accurate in-
formation on the situation as well as assessment on measures to be 
taken is now of paramount importance. A conference like this can pro-
vide additional scientific evidence and legal advice for governments to 
make the right decisions. 
I would like to thank Minister Westerwelle and the Auswärtiges Amt 
for the excellent cooperation in the preparation of this important con-
ference. I would like to extend my warmest thanks to all presenters and 
participants. Thank you for joining us. I look forward to interesting 
and rewarding discussions here in Berlin regarding Arctic issues. 
Thank you. 

                                                           
 See European Union, External Action, ‘Regional Policies: Northern Di-

mension’, see <http://ec.europa.eu/external_relations/north_dim/index_en. 
htm> (30 June 2011). 
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The Arctic – a Sentinel for Environmental 
Processes and Effects  

by Lars-Otto Reiersen & Simon Wilson∗ 

I. Introduction 

In a speech in Murmansk, in October 1987, the then president of the 
USSR, Mikhail Gorbachev, called for international cooperation to ad-
dress pollution in the northern territories of the USSR and the border-
ing Arctic region. This environmental initiative was one of the first sig-
nals that the Cold War was coming to an end, and one of the first steps 
in a process that ultimately led to the establishment of the Arctic Coun-
cil. The first significant result of the call from the Russian president was 
a Finnish initiative in January 1989 to promote international coopera-
tion in the Arctic. This led to the arrangement of a consultative meeting 
on the protection of the Arctic environment in Rovaniemi in September 
1989. At this meeting, possibilities for environmental cooperation 
among the Arctic States were discussed and a follow-up work plan ap-
proved. Among other things, it was agreed that Canada would prepare 
a background report on persistent organic pollutants (‘POPs’) in the 
Arctic, and Norway together with the USSR would review existing na-
tional and international monitoring programs operating in the Arctic 
and present proposals for future action in this field.  Between Septem-

                                                           
∗ Arctic Monitoring and Assessment Programme (‘AMAP’), Secretariat, 

Oslo, Norway. This contribution is mainly based on the assessments presented 
by AMAP for the period 1993-2011. For more detailed information the readers 
are advised to read these reports, see <www.amap.no> (15 September 2011). 
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