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Foreword

Climate change is a reality, and the effects will be increasingly apparent in the future. One of the fields where we will have to adjust our current practices in order to meet the challenges of a changing climate is in the harvesting of marine resources.

The current management regime for fish stocks is based on a combination of political objectives, scientific knowledge, and bilateral agreements between resource owners. There are, however, a number of gaps in our understanding of how climate change will affect the biology and economy of fisheries. Consequently, it is not obvious what the best possible management practice should be in the future.

The aim of the FIMAGLOW project has been to fill the knowledge gaps. What do we know today, and what new knowledge do we have to develop in order to continue the successful management of the fisheries in our region? Researchers from the Nordic countries, with backgrounds covering a range of different disciplines, have shared their knowledge and concerns regarding the new challenges in the management of Nordic fisheries through a series of FIMAGLOW workshops. This report illustrates the complexity and many aspects involved in fisheries management. The challenges are formidable, but existing management experience, combined with new research achievements, give reason for optimism and belief in our ability to cope with the changes we will have to face in our future fisheries.

The University of Tromsø has had the honour of hosting the FIMAGLOW project. Fisheries management has been a key area for the University of Tromsø since it was established in 1968, and it will continue to be a key area for us in the future. We therefore encourage our researchers to continue the important Nordic cooperation, and to continue contributing in this important area of multidisciplinary research to the benefit of us all.

 

Jarle Aarbakke

Rector, University of Tromsø


1.  Introduction

The FIMAGLOW project is a Nordic project including partners from Norway, Iceland, Denmark and Sweden. The project ran from 2008– 2010, and the aim has been to study possible drivers and impacts of global warming on Arctic fisheries. The original project idea was to initiate a process in the Nordic community of fisheries scientists to identify and prepare a common Nordic initiative on a larger interdisciplinary research program addressing fisheries management in the Arctic under climate change.

As it unfolded, it became clear that the project should be seen as a first step in that direction, rather than fulfilling the initial ambition. As is often the case in new areas of research, new work tends to reveal the vast reach of our ignorance and open up new agendas for research, rather than providing firm answers to our initial questions.

Two workshops has been held, serving to identify the relevant set of institutions and people, updating the research community on on-going research projects and initiatives in this realm, and pointing to some critical issues for further research. The material presented in the workshops is collected in this report, which hopefully then may serve as a stepping stone for further explorations of this important issue.

A web site for the FIMAGLOW program has been set up and is available at the URL: http://fimaglow.maremacentre.com. The website includes program information and tentative programs for the workshops. MaReMA Centre at Norwegian College of Fisheries Science is organizing the program, Alf Håkon Hoel and Arne Eide being the project managers.

Tromsø, 21 April 2010




	Arne Eide	Alf Håkon Hoel

	Project leader	Project leader

	University of Tromsø	Institute of Marine Research




2.  The FIMAGLOW project

By Alf Håkon Hoel, Institute of Marine Research, alf.haakon.hoel@imr.no and Ann-Christin Ese, University of Tromsø, ann.christin.ese@gmail.no

Two-thirds of the Arctic is ocean. The marine ecosystems of the Arctic provide a range of ecosystem and climate services of fundamental importance for the arctic coastal areas (ACIA 2005, Goodstein et al. 2010). While there are no commercial fisheries in the Arctic Ocean to the north of the continents, the surrounding seas are globally significant in this respect (Hoel and Vilhjamsson 2005). The effects of climate change on living marine resources in the North, and the questions this raise for resource management and dependent communities, is therefore an issue of great importance.

The overall aim of the FIMAGLOW project is to study drivers and impacts of global warming on Arctic fisheries. The project was motivated by an interest in developing a multidisciplinary, Nordic community of fisheries scientists to identify and address fisheries management issues relating to climate change. The inspiration for the work has been the fisheries chapter of the Arctic Climate Impact Assessment (ACIA 2005), where a number of climate-related challenges to the fisheries sector where identified. Prominent findings here included possible changes in migration patterns, in-migration of new species from southern latitudes, and the need to ensure that resource management regimes are robust and well functioning.

The objective for the project is to enhance our understanding on how climate change is likely to affect fisheries, and bring us closer to an understanding of potential mitigation and adaptation strategies and measures. Further the objective is to update data, methods and analysis of the fisheries chapter of the Arctic Climate Impact Assessment.

The target groups for this project are the Nordic marine research community, including researchers, research administrators and policymakers stand to gain from the project.

The primary means of work in the project has been through workshops, bringing together relevant researchers and institutions. The first workshop took place in Tromsø 31 March – 01 April 2009, the second in Stockholm 17–18 September the same year. The first workshop addressed current physical and ecological environmental situation and existing management systems in the North-Atlantic and the Arctic, the fisheries chapters in the ACIA-report, shortcomings and needs of updating, the new scenarios of the IPCC, and natural variations vs. fluctuations caused by global warming. The second workshop shifted attention to impacts of change and strategies for mitigation and adaptation. Harvest control rules, including precautionary approach and ecosystem-based management in the light of climatic change are central to this.

The project has included scientists from a number of scientific disciplines with experience from the entire North Atlantic region, particularly emphasizing the Nordic region, but the project also benefits from inputs from Russian and North American scientists.

The workshops were divided into three main issues: variability, management and socioeconomic aspects:

Variability


	Øystein Skagseth (IMR): “Observed oceanic variations – natural fluctuations or climate change.”

	Sigurd Tjelmeland (IMR): “Seeing climate change through assessment models.”

	Christian Wexels Riser (UiT): “Ecosystem dynamics and production in the Arctic.”

	Geir Odd Johansen (IMR): “Fish stock distribution in the future: the approach in FishExChange and NorExChange.”

	Geir Odd Johansen (IMR): “Expected Change in Fisheries in the Barents Sea: preliminary results on the relationship between climate and the spatial distribution of commercial fish species.”

	Bjørn Birnir: “Changes in Migration Patterns of the Capelin as an Indicator of Temperature Changes in the Arctic Ocean – Seen from an Icelandic point of view.”



Management


	Arne Eide (UiT): “On the evolution of the fisheries management and new challenges – Towards a new management paradigm?”

	Jørgen Schou Christiansen (UiT): “Challenge for Arctic marine fishes and fisheries – a few biological viewpoints.”

	Alf Håkon Hoel (UiT): “Fisheries management and climate change.”

	Arne Eide (UiT): “Fisheries management and climate change: an introduction.”

	Arne Eide (UiT): “Possible bio-economic modelling approaches to fisheries management under global warming.”

	Knut Heen and Øystein Hermansen (UiT): “Aquaculture and Global warming: The case of Salmonid Aquaculture in Norway.”

	Thorsten Bleckner (SU): “The ICES/HELCOM working group on integrated assessment of the Baltic Sea.”

	Andreas Stokseth (NMR): “Support for Nordic fisheries research – climate related activities.”



Socioeconomic aspects


	Grete Kaare Hovelsrud (CICERO): “Fisheries in the content of climate change.”

	Jan Idar Solbakken (SUC): “The ACIA process and indigenous participation.”

	Eirik Mikkelsen and Arild Buanes (NORUT): “Predicting the societal impact of the climate change on fisheries. Preliminary results from the NorAcia-project.”

	Eirik Mikkelsen and Arild Buanes (NORUT): “Climate change and fisheries in the Norwegian Arctic. Societal impacts and adaptation”

	Alf Håkon Hoel (UiT): “Arctic tipping points.”

	Anne-Sophie Crepin (Beijer Intstitute): “The Arctic tipping point project.”
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3.  Workshop I
At University of Tromsø, 31 March – 1 April 2009
3.1   On the evolution of the fisheries management and new challenges – Towards a new management paradigm?
By Arne Eide, Norwegian College of Fisheries Science, University of Tromsø, arne.eide@maremacentre.com
Going from subsistence to commercial fisheries had different consequences: labour was substituted by capital, as capital became more available, labour more expensive, and the market failure of open access to the natural resources became critical.
There has been a shift of paradigms through the evolution within fisheries management, in ways of protection, from protection of the fishery (first by protecting the fisher, later the resource base of the fishery), to protection of the nature as such. The evolution also shows different trends in managing the North Atlantic fish stock resources: from market access developing by improved infrastructure, through technological development, to different types of regulations, and eventually EEZs and other international agreements, leading up to the precautionary approach, protecting the biodiversity and the ecosystem-based management.
Despite new approaches towards protecting fisheries, fish stocks collapsed during the late 1960s. As a result of the collapse, available stock assessment methodology and theories of optimal exploitation, were introduced to fisheries management. Followed by the Convention of the Sea, the EEZs, limited entry and quota regulations were introduced in most North Atlantic commercial fisheries. The resent concept of precautionary approach management and the use of indicators as management measures, have to be understood within this framework. Indicators should however cover more than the reference points of the former approaches, also adding social and economic indicators. Furthermore, indicators may be snap-shots or reflect long term processes, and cover variability and trends. The indicators can be used in several ways; implement the precautionary approach, handle different principles and objectives, operationalise the ecosystem approach, and to include fisheries on different development stages in the same framework.
Identifying useful and necessary actions related to each possible set of indicator values is the crucial management challenge, the choice of indicators also becomes critical and good indicators are yet to be developed. A relevant control system is the fuzzy logic approach identifying management actions following each set of indicator values. Such sets may include different fisheries, ecosystem properties, social structures and economic conditions.
3.2   Fisheries in the context of climate change
By Grete Kaare Hovelsrud, CICERO, g.k.hovelsrud@cicero.uio.no
Temperature variability, ocean warming and broader environmental regime shifts are important variables when considering fisheries in the context of climate change. Studies show that spawning locations and stock distribution are partially correlated with ocean temperature changes. However there are many non-climatic factors which affect fisheries and it is essential to distinguish between these, climate variability and climate change.
The societal outcomes of anthropogenic climate change on fisheries are difficult to predict as there exists considerable variation in relative levels of social, economic and cultural fisheries dependency, both geographically and at different administrative levels. National fisheries policy, regional policy and climate mitigation and adaptation policy may generate heterogeneous outcomes in terms of local fisher and community livelihoods.
Fishers are well versed in coping with natural climatic and past regulatory variability. The pertinent question regarding the impact of anthropogenic climate change is whether fisheries, and wider social and economic policy, will impede or augment fisher adaptation strategies. Further, would such policy disproportionately affect or disadvantage one fisheries sector or actor over another, such as coastal fishers, compared to the off shore fleet. A more widely distributed and distant target fish stock is likely to require increased vessel capacity investment, both with regard to safety (rougher seas, and fishing further from shore) and gear, in order to reach deeper and a more varied catch composition. New species have already been documented by our respondents in Northern fishery areas. Investment decisions will be determined by a set of cost and utility variables, informed by broader fleet strategies, risk and uncertainty. Uncertainty may be conditioned by concern relating to the stability of management initiatives, for example catch quotas, input restrictions, as well as consumer tastes, and anthropogenic climate change.
Climate change is not recognized as a prominent concern for fishers in our case studies, as profitability and livelihood outcomes are more immediately and tangibly affected by fisheries regulation, focused on fleet profitability, efficiency and sustainable stock management, and wider social and economic dynamics. Irrespective of the recognition or not of climate change as an important variable affecting fisher’s livelihoods, fisheries policy will be influenced by evidence of climatic impact on fish stocks. Climate change mitigation policies, such as fuel taxes and pollution taxes, affect fishers directly. For the individual fisher the degree of impact is a function of vessel efficiency and distance travelled. However input taxation is likely to unevenly affect fleet profit functions, and thus impact fleet segments differently, creating relative advantages and disadvantages.
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