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B.1 Concept and objectives, progress beyond the state-of-the-art, S/T methodology and work plan
B 1.1 Concept and project objectives

A previously largely inaccessible ocean is opening up to commercial and recreational activities. The retreat of sea ice in the Arctic Ocean promises economic benefits but at the same time reminds us of the workings of manmade climate change that is especially pronounced at high northern latitudes. Economic opportunities and environmental risks characterize the dichotomy that the Arctic nations and the global community of states face in the Arctic. Allowing the unregulated exploitation of Arctic resources, limitless development, and the consequential environmental damage to a so far relatively pristine region is not an option. Severe restrictions on commercial development and tourism, however, may also seem unrealistic considering the unprecedented opportunities which could develop with climate change. A multilateral agreement like the Antarctic Treaty is thus much less feasible for the Arctic. The Arctic is more accessible to economically important markets with respect to distance, countries have overlapping and in many cases, conflicting interests in the region and there is a large population in the Arctic that will be affected both by climate change and economic development. The interests and life circumstance of the indigenous peoples must be considered and respected in any planned development of the region. 

Clearly, the observed recent changes and those anticipated in the near future for the Arctic region demand decisive political action. However, political decisions are still hampered by the lack of necessary scientific information in all relevant fields from climate sciences, to jurisdiction and socio-economic implications. ACCESS aims at a better understanding of environmental changes in the Arctic and at quantifying the impact of climate change on macro and meso-economic levels and in key economic sectors using an integrated and trans-sectoral approach. Based on this understanding it is possible to assess the related risk and opportunities in a broader context and to provide a foundation for the sustainable development of economic activities with a minimal impact on this sensitive environment. Therefore, the general objectives of ACCESS for “Quantifying climate change impacts on economic sectors in the Arctic” are threefold:

· to improve our understanding and the predictive capacity of how Arctic climate and Arctic marine ecosystems respond to a combination of natural and anthropogenic factors

· to improve our understanding of how rapid environmental changes might affect human activity in the arctic and impact on sectors and regions 

· to evaluate which risks to humans and the environment at large will result from expected economic changes and which measures could be developed to address these risks. 

The Arctic environment in the context of climate change. 

Quantification of climate change impacts on economic sectors and the evaluation of associated risks requires a profound knowledge of the state and the expected changes of sea ice, the atmosphere and the Arctic ocean. The main aspect to be considered are  a better prediction of sea ice extent and properties as sea-ice is impacting on all domains related to human activities. Other important aspects are iceberg drift, the regional and temporal changes in weather patterns as well as in extreme weather events like polar lows.

The Arctic has experienced substantial changes in recent years. These changes are most likely caused by a combination of natural variability of the high-latitude climate system, anthropogenic changes in the radiation balance and subsequently in atmospheric and oceanic heat transports, and feedbacks of the air-sea ice-ocean coupled system triggered by a thinning Arctic sea ice cover. Most prominent among these rapid and strong changes was the minimum Arctic sea ice extent in summer 2007. It far exceeded the previous minimum observed in September 2005. There is much evidence that the rapid retreat of the summer Arctic sea-ice cover from 2005 onwards was a response to at least three decades of thinning, resulting in a cover which was unable to cope with the summer melt period, broke up and allowed increased heat absorption by near-surface water. Absorption of solar radiation in the oceanic mixed layer and later release of the heat to the atmosphere in fall significantly delays the freeze up of sea ice. This direct effect of the surface ocean mixed layer absorbing more and more solar radiation at the expense of a decreasing sea ice cover reflecting less and less solar radiation back into space, is a main factor explaining the polar amplification of global warming, enhanced bottom melting of sea ice and sea ice thinning. 

The 4th International Polar Year provided a unique opportunity to collect a large amount of key observations taken simultaneously in the atmosphere, the ocean and sea ice. The young ice (first and second year ice), was expanding surprisingly fast at the expense of the old (multi-year) ice. Mean sea-ice drift velocities increased by a factor of 2 or 3 in extreme cases. In the atmosphere, the Arctic Oscillation known as the dominant mode of sea level pressure variability in the Arctic during the 1980s and 1990s, has been replaced by a dipole characterized by a low pressure system extending over Siberia and the Aleutians and a high pressure system extending over North America and Greenland. Other Arctic cryospheric components such as Greenland ice and permafrost appeared to be largely influenced by Arctic Ocean warming and retreating sea ice. The Greenland ice melting accelerated during recent years due to a warmer coastal ice free ocean enhancing ice surges, glaciers melting and icebergs calving. The extended warming of permafrost over large regions of Siberia appeared to be correlated with sea-ice starting to melt earlier in spring and retreating more and later in summer and fall.

Climate scenarios and current climate models are unable to reproduce these recent changes in the Arctic environment. Sea ice is vanishing faster than in all coupled climate model scenario calculations. None of those calculations anticipated the 2007 drastic sea ice retreat. Models that feature sudden sea ice extent reductions put them later in the 21st century. To improve scenarios and climate models, a number of measures are necessary. In ACCESS, we will monitor the current status and changes of the Arctic sea ice to provide a baseline against which to compare projected future changes and to maintain the critical measurements that are needed to confirm and determine the trends in ocean, ice and atmospheric change. Projections and estimates of uncertainties for future developments on time scales of up to several decades will be provided by own simulations as well as from other sources. This includes regionally differentiated scenarios for the development of sea ice and its variability on interannual to sub-seasonal scale; changes in the frequency, locality, and intensity of extreme weather events; and potential changes in oceanic current systems and hydrography. Furthermore, ACCESS will develop improved scenarios for environmental changes that could result from increased economic activity in the Arctic and feed them into Earth System Models to produce enhanced climate projections as a basis for European policies and actions. These analyses will feed directly into key sectors of core Arctic activities, namely maritime transport, fisheries and oil and gas extraction.
The Marine transportation including tourism in the Arctic domain. 

For hundred of years, mariners have dreamt of an Arctic shortcut that would allow them to increase the efficiency of trade between Asia and the West. In 2009, two cargo ships navigated the Northern Sea Route, aided by the retreat of Arctic ice that scientists have linked to global warming. The two German ships (Beluga Fraternity and Beluga Foresight) left South Korea late July and completed their voyage in Rotterdam at the end of September on a route more than 7000km shorter than the Suez canal. The two ships were accompanied by nuclear Russian icebreakers as a precaution, although they encountered only scattered ice floes in the Vilkitsky Strait, the northernmost part of the route near Cape Tcheliouskine. 

There is also growing interest by the tourism industry in the Arctic waters. A German liner, the Bremen, is currently carrying thousands of passengers along the Northwest Passage through the Canadian archipelago from Europe to Alaska. The German company Hapag Loyd is in charge of chartering this German liner each summer along this route.

The main task of the proposal would be to consider all the necessary preparatory work involved for these shipping marine activities in ice-infested waters and to take into account all the climate, weather, sea-ice variables impacting on these activities in order to optimize the kind of necessary scientific, technical and operational information needed for such activities. In addition there will also be a main task dedicated to the potential impacts these shipping activities would have on the sensitive marine environment including air pollution and long range transport pollutants by the atmospheric circulation, soot and black carbon deposition on sea-ice, ocean and arctic lands, oil spill, ballasting and deballasting ships tanks in subarctic seas.

Fisheries industry. 

The Barents Sea is one of the most active fishing areas in the world. It is located in Norwegian and Russian waters. This is also one of the most dynamic areas for ocean and atmospheric circulation connecting the North Atlantic and Europe with the Arctic regions. The Norwegian Atlantic current transporting salty water masses from the subpolar gyre of the North Atlantic mixes with the Norwegian coastal current carrying fresh water masses from the Baltic Sea. The northern Barents Sea is largely influenced by Arctic currents (the East Spitsbergen current), Arctic sea-ice and icebergs originating from the Islands bordering the Barents Sea (Svalbard, Franz Josef Land, Novaya Zemlya, Svernaya Zemlya). Marine mammals are very abundant in this region and the increasing human activities creating noise and other pollution in the Barents Sea are threatening this population. In the context of climate changes in the Arctic, the Barents Sea is certainly one place where we can foresee radical changes that will affect the fish stocks. In the Arctic, physical constraints are essential for understanding the ecosystem evolution. In this proposal we will not set up another marine ecosystems model in addition to many others but rather we will carefully look at the sensitivity of these ecosystems to essential climate variables. The analysis of socio- economic aspects of fisheries industry in its reponse to Arctic climate change will be a major task for the proposal.

Resource Extraction 

 The melting of the Arctic sea ice  is increasing the accessibility of deposits of oil, natural gas and nonferrous metals on and below the seafloor. While the offshore production of minerals is still in the prototypical phase, offshore production of energy resources is widely established around the globe. I In the European Arctic, offshore energy production occurs  in the Barents Sea. 

Tapping the huge reserves in the Arctic Ocean has the potential of relieving European and global concerns regarding a secure, extensive and carbon-effective (via cross-fuel substitution), supply of energy. Nevertheless, the special conditions in the Arctic, namely low temperatures, extensive dark periods in winter, the presence of icebergs, sea ice and associated environmental risks, make the extraction of energy resources more hazardous and expensive.  Eventually, these  challenges will be addressed, and the extraction of Arctic hydrocarbons (crude oil, condensate, natural gas) will become economically viable  . It is the aim of the ACCESS project to assess the opportunities and multiple risks of resource extraction related to oil and gas in the Arctic Ocean, to highlight potential environmental pressures, provide pathways for technological, legal and institutional solutions to known problems, and to analyze the socio-economic impacts of resource extraction activity on European and world markets and societies. 

To better assess the opportunities and risks of resource extraction in the Arctic, information is needed with respect to the present and predicted meteorological and oceanographic conditions in this region.  For example, information is needed on extreme wind and wave  events in addition to knowledge of the threat of sea- ice ridges and icebergs to expensive assets and personnel. It is our objective to respond to these challenges by providing pathways that eventually lead to new concepts for offshore platforms and other equipment.

Arctic Governance

Long-term monitoring, coordination and data availability remain insufficient for Arctic research. Arctic cooperation is crucial to raise awareness and to strengthen policy input. We need to broaden the international information exchange on research projects, to facilitate coordination and to ensure open access to information from Arctic monitoring and research. 

The wide range of legislative instruments, agreements, conventions  at national and international level provide a complex, often overlapping and in some areas, conflicting, system of regulation in an area requiring special, integrated overview. ACCESS is uniquely positioned to provide this reflection process, to identify lacunae in the system and offer strategic policy options for the medium and long term future.

Prevention and mitigation concern global and trans-boundary processes with negative impacts in the Arctic such as long-range transport of pollutants by the atmosphere and ocean, ocean acidification etc.. We need to strengthen international long-term cooperation to identify areas where support for adaptation has to be provided. 

There is also a need to explore the possibility of establishing multi-sector frameworks for integrated ecosystem management including network of marine protected areas, navigational measures and rules for ensuring the sustainable exploitation of resources in the Arctic region.

All this points to the necessity of enhancing the present governance system,on the basis of reliable scientific, economic and social analyses resulting from international cooperation.

The 4th IPY, the EU IP¨Damocles and an extensive and intensive international cooperation provided a unique opportunity for all scientists from all countries interested in Arctic research to cooperate actively and successfully for a better knowledge of the Arctic regions. This effort should be maintained specially at a time when environmental changes are altering the geo-strategic dynamics of the Arctic with potential consequences for international stability calling for the development of an Arctic policy protecting and preserving the Arctic, promoting sustainable use of resources and contributing to enhanced Arctic multilateral governance. In order for the international scientific community to maintain the required high level of engagement in the Arctic, there is an urgent need for a legal framework taking into account the specificity of the Arctic regions.

ACCESS will build on work in scientific and socio-economic fields to identify how the governance system in the Arctic can be made more effective and coherent. 

Recognising the particular vulnerability of the Arctic region and its crucial importance to the world climate system, ACCESS will contribute to formulating and implementing EU actions and policies that impact on the Arctic with respect for its uniqueness, the sensitivities of ecosystems and their biodiversity as well as the needs and rights of Arctic residents, including indigenous peoples. ACCESS together with WWF (partner of ACCESS) will promote a permanent dialogue with NGOs on the state of the environment in the Arctic.

ACCESS will contribute towards assessing the state and outlook for the Arctic environment and to put forward initiatives to contribute to the SAON process (Sustainable Arctic Observing Network).

ACCESS will rely heavily on EU Arctic funded projects presenting a strong interest for ACCESS general and specific goals. 

Among these projects stands ATP (Arctic Tipping Point) addressing the impact of climate change on Arctic ecosystems. ACOBAR is a continuation of Damocles for what concerns the development and proven capabilities of new technology for ocean monitoring. In this framework a new autonomous and automatic network (the cluster) using extensively underwater acoustics for fixing and ranging and transmitting data via acoustic modems, will be capable of sending inshore ocean, sea ice and atmospheric Essential Climate Variables (ECV) in near real time. The use of a cluster at no cost for ACCESS besides logistics will be tested in order to provide important information regarding sea ice thickness distribution, surface meteorological parameters and ocean characteristics (temperature and salinity). ARCRISK is another project that will be of interest for ACCESS and vice verca. MyOcean would also be connected to ACCESS for operational services and mutual interest. In North America and following a very successful cooperation developed between Damocles and Search for Damocles, there will be a continuing interest to link ACCESS and SEARCH and ISAC (International Study for Arctic Change). The same link will be maintained with ARCTICNET (Canada). An advisory board gathering all the coordinators of these arctic projects will be set up by the steering committee of ACCESS. Due to the diversity of topics characterizing ACCESS another advisory board will be created gathering all the stakeholders participating to the ACCESS activities. These boards will meet at least once a year during the ACCESS General Assembly. On other occasions during workshops and/or summer schools, exchanges between advisory board members and ACCESS partners will mutually benefit to the participants and to the program in particular.

B 1.2 Progress beyond the state-of-the art

Climate change and the associated changes in the Arctic environment affect all human activities in the Arctic. Especially pronounced are the effects of changes in sea ice extent and properties as they are arguably the most important climate variables in terms of their impact on commercial activities like maritime transport, tourism, fisheries, and resource extraction.

Climate Change and Arctic Environment

To provide a scientific foundation for the quantification of climate change impacts on economic sectors and the evaluation of associated risks a profound knowledge on the state and expected change of sea ice, as well as atmosphere and oceans, is an essential prerequisite. This duty will be in the hands of WP1 'Climate Change and Arctic Environment'. It will rely on modelling and observational elements which are necessary to provide scientifically based optimal information of the WPs 2 – 5 which deal with the different economic sectors as well as governance issues. The different tasks will provide at the end of the project an assessment of the implications of Arctic change for shipping, fisheries and oil/gas extraction at northern high latitudes. 

A main aspect of WP1 thus concerns a better prediction of sea ice extent, thickness and concentration, as sea ice has probably the largest impact on all domains of economic activity. Other important factors are iceberg drift affecting shipping and resource extraction, as do extreme weather events such as polar lows and the increase of of low pressure systems along the northern coast of Siberia (Simmonds and Keay, 2009). Ocean changes also affect fisheries and have a feedback effect on the ice itself. Any evaluation of climate change on socio-economic aspects in the Arctic must rely on predictions of the development of Arctic climate parameters over the next decades. Existing climate models have to be analysed and evaluated with respect to their performance in the Arctic. In ACCESS, we will assess climate model results for the last 30 – 40 years (1971 – 2010) regarding the representation of sea ice, ocean, and atmospheric parameters, their seasonal and inter-annual variability, and their trends. Such an assessment has not yet been done, using the most recent climate simulation. Climate model results will recruit from the current 'Climate Model Intercomparison Project 3' (CMIP3) (Meehl et al., 2007) while more recent CMIP5 results will be used as soon as they become available. In addition, high-resolution climate model results will be available (planned for the end of 2010) from the German STORM initiative. At a high atmospheric resolution of T250 (about 50 km) and 150 vertical levels and oceanic resolution of 10 km this represents a new class of climate model with possible vast improvements in Arctic climate and climate change description as well as in the simulation of weather and extreme events. ACCESS will collaborate with existing and planned projects that aim at improved decadal predictions by taking into account the current state and trajectory of the climate system. ACCESS will evaluate relevant aspects CMIP3 and CMIP5 coupled climate scenario simulations for the next 30 years (until 2040). Downscaling simulations with the regional ocean-sea ice model NAOSIM will allow us to represent sea ice and ocean circulation details and processes that are important for environmental, economic and societal impacts of climate change but which cannot faithfully be reproduced by the global climate models. This is especially the case for the shallow shelf seas of the Eurasian Arctic but also for the exchanges between the Arctic and subpolar oceans and the coastal regions everywhere in the Arctic.

A further major goal of WP1 is to provide WPs 2- 5 with projections and estimates of uncertainties for future developments on time scales of up to several decades. This includes regionally differentiated scenarios for the development of sea ice and its variability on interannual to sub-seasonal scale over the next 30 to 50 years; changes in the frequency, locality, and intensity of extreme weather events like cyclones; potential changes in oceanic current systems and hydrography; changes in the exchanges between the Arctic Ocean and the Pacific and Atlantic oceans through various gateways; and changes in impacts on the coastal zone due to changed ice conditions, and oceanic and atmospheric flows. It is a considerable scientific challenge to evaluate the impacts of Arctic climate change on economic sectors. Many impact studies will need data of higher geographical resolution than provided directly by global climate models. However, due to the considerable sea ice uncertainty, regional downscaling of global scenarios by regional climate models or by statistical methods will be of limited value. Instead the global coupled climate and earth system model NorESM will be employed with increased resolution for selected decadal time-slices.

Arctic observational data have been gathered over the last decades, including huge activities of Russian scientists starting early in the last century, up to the most recent International Polar Year (IPY), of which DAMOCLES was a strong European component. For ACCESS the participation of observational experts who have been involved in many of these previous and in ongoing observational programs will ensure the best observational knowledge and understanding of Arctic change. WP1 of ACCESS will rely on these data and this understanding to provide the best possible information on Arctic change and variability to best serve the needs of the WPs 2 – 5. In addition to the use of existing datasets and those gathered by ongoing activities/projects, significant gaps have to be closed by focussed observational activities as part of ACCESS. A natural focus of observational data related activities as part of WP1 will be on sea ice, complemented by some essential ocean measurements. These analyses will allow ACCESS e.g. to gain information on important indicators necessary for commercial activities treated in WP 2 – 4.  

Here, another major goal of WP1 will be to provide ACCESS throughout its duration with information on the current status and changes of the Arctic sea sea ice. This is meant on one hand as a baseline against which to compare projected future changes and to maintain the critical measurements that are needed to confirm and determine the trends in ocean, ice and atmospheric change. On the other hand the current state of Arctic sea ice has been seen to be vulnerable to atmospheric and oceanic anomalies (Kauker et al., 2009). Sudden changes can occur, similar to the dramatic retreat in sea ice extent of the summer 2007 or the observed loss of old and thick ice in 2008  (Kwok et al., 2009). It will be important to document and analyse any such changes and to take advantage of them to be able to assess the possible future development of sea ice, not only in terms of its extend, but also regarding its changing properties, which are essential for the quantification and prediction of its impact on the economic sectors. Furthermore, the documentation will enable us to validate and improve models so that confidence in the forecasts of near-term and medium-term changes will be enhanced. The activities of WP1 will on the one hand focus on the Barents Sea and the Siberian shelf seas as they are the main regions of anticipated commercial activities and thus the main concern of the other WPs of ACCESS. On the other hand, Arctic-wide monitoring is also necessary because of the impact of large changes in thick ice in the western Arctic on sea ice transport, fresh water transport in the ocean (e.g. Holland et al., 200) and in the form of sea ice, and the atmospheric and oceanic conditions in the Arctic  (e.g. Gerdes, 2006). 

The modelling activities will provide technological and scientific support of Arctic governance aiming at a sustainable use of the Arctic resources. A necessary prerequisite  is the most accurate estimate of the physical state of the Arctic. It is thus essential to observe those aspects of the physical environment that are most relevant for the economic sectors dealt with in WP 2-4 in a most cost efficient way. Such questions will be systematically addressed by modelling and quantitative observational network design (Kaminski and Rayner, 2009) for which a tight interaction with observers is essential. The optimal design of a network depends on the exact definition of the target quantity, i.e. an observational network for ship routing will be different from an observational network optimized for resource extraction. The network design modelling infrastructure, developed and tested in WP1, will therefore be applied in WPs 2 and 4. For marine transportation (WP2) the sea ice conditions in the North-East and North-West-passage are relevant targets for the next decades. An optimal observation network for resource extraction, e.g. in the Shtokman gas field in the Barents Sea, (WP4) will be a prerequisite for impact minimization. In ACCESS the variational data assimilation system NAOSIMDAS will be used for the first time to evaluate candidate networks consisting of currently available and possible future remote-sensing data in conjunction with a set of in-situ observations. NAOSIMDAS will also be used to initialize hindcasts and to assess forecast skills. We will set up a continuous seasonal probabilistic forecast of ocean and sea ice conditions in the Arctic. This will support the monitoring tasks by providing hints for most useful in-situ measuring sites. This work will provide scenarios for ocean and sea ice evolutions that are consistent with available observations. The probabilistic forecasts will also be used to identify and quantify the probability of imminent sudden changes and dramatic events in the ocean-sea ice system. 

Also with respect to weather predictions an increased need for monitoring and forecasting can be foreseen with Arctic climate change allowing greater access to the region. Monitoring and forecasting capabilities set the frame for which economic activities can take place under acceptable risk. Because monitoring and forecasting capabilities affect safety, they have potential impacts on adaptation and safety management in Arctic governance. Present short-range forecasting capabilities concerning Arctic weather, ocean and sea ice conditions will be investigated with emphasis on how that affects Arctic economic activities and operations. Particular emphasis will be on numerical weather forecasting, as numerical sea ice and ocean forecasting depend strongly on that. Main gaps in the observing system will be identified. We will perform an assessment of the relative contributions of the components of the present observing system. This comprises both in situ observations and satellite observations. To aid design and assessment of the future observing systems we use observing system simulation experiments, which yield a more accurate knowledge about the impact of observations on forecasting capability. This will give a good picture of our forecasting capabilities in a changed Arctic given the known components of the future observing system as well as knowledge on how to fill gaps in a cost-efficient way.

The third major activity of WP1 concerns the impact of increased commercial activity on climate. Here we focus on air pollution in the Arctic due to increasing ship traffic, black carbon and soot deposition on snow and sea ice. To assess and possibly quantify impacts of economic changes on climate, we will evaluate how radiatively active pollutants, including short-lived ones, will drive climate change in the Arctic, e.g. reduced sea ice and snow cover and their impact on the environment. We will evaluate the impact of soot deposition in the Arctic on future climate and how transport of pollution from lower latitudes into the Arctic changes with changing climate and what impact those pollutants have on the Arctic environment. New emissions in the Arctic region due to new economic activities will be quantified and taken into account in new decadal time-slice scenario calculations. We will give a synthesis of the model simulations of substantial growth in Arctic ship traffic, with estimates of the climate impacts and their implications for policymaking. Ship emissions have the potential to significantly reduce air quality in coastal regions and lead to acidification. This will be the first integrated study giving an overall assessment of changes in pollutants and climate components. Specific studies will be performed where the overall effect of lower fuel consumption due to a shorter route between Europe and Asia, is considered. Defining indicators for comparison will be done, taking into account the various atmospheric lifetimes of the forcing agents (spanning from days to several centuries) and estimates of climate sensitivity will be performed based on results from the EU Integrated project QUANTIFY and from other published data. The calculations will provide estimates of whether emissions occurring in the Arctic region will be more harmful for climate than emissions occurring at lower latitudes and give overall estimates of climate effect of shift of activities from other regions to the Arctic.

Marine Transportation

One of the key human activities which is expected to change significantly as a consequence of climate change in the Arctic is marine transportation. Based on but progressing far beyond previous assessments in this area, ACCESS will apply a cross-sectoral approach to tackle this important topic. Key information on the expected changes in sea ice cover and properties, projections of forecasting capabilities on short-term (weather) and long-term (decadal) and requirements for observational network design will stem from WP1 and will be developed in close cooperation. One of the possible Arctic seaways, the Northern Sea Route (NSR), came into the focus of the western marine transport industry and governments in 1988, when the Russian President Gorbachev declared the NSR open for international shipping. The reason for the attraction is its 40% shorter distance between Europe and East Asia compared with the Suez Canal route as well as the possibility of shipping hydrocarbons out of the Arctic to the European market. 

Studies on the commercial, technical and environmental implications of the usage of the NSR, carried out in the 1990s including INSROP (INSROP Programme Report 1993-1998, ISBN 82-7613-358-4) and the EU-Project ARCDEV (Arcdev Final Report, 2000, WP-16, European Commission, DG-TREN, Contract No.WA-97-SC.2191) showed that, with the help of the powerful Russian atomic icebreakers Arctic shipping was technically feasible but not economically justified. Results of the ARCDEV-Expedition recommended a number of research actions in order to improve environmental, economic, and safety aspects. 

However, climate change has led to decreased ice coverage and thickness by about 50% over the last three years. But more importantly for Arctic shipping, the coverage of the very thick and strong multi-year ice has decreased by more than 50%. This process, which creates more open leads for higher velocity navigation, has implications for marine transportation and tourism in the Arctic, which will be analysed regarding the technological, economic, and environmental consequences.

The rapid changes of the ice conditions have not yet affected the shipping activity in the Arctic. One reason is that the new Arctic ice conditions require new technological solutions but developments take time. This delay is, however, favourable for combining the issues regarding development of technical transport with the proposed ACCESS-investigations on the socio-economic impact of the expected increase of Arctic Marine Transport and Tourism on the sensitive Arctic environment and how these impacts can be minimized. 

While travelling in ice infested waters the required actual power is very much depending on the existing ice condition. The conditions can vary from open water to severely deformed ice, resulting in huge differences of time needed per travelled mile. Within WP2, ACCESS will investigate the impact of climate change on navigation efficiency in the Arctic Ocean. This will be based on forecasts of future sea-ice conditions in the Arctic as well as an analysis of the ice conditions in the Arctic with respect to ice navigation in close cooperation with WP1. Historical data sets will be used to study regimes and variability of the most important sea ice parameters focussed on navigating along Arctic routes. This will included known routes as well as safe and economically feasible routes. WP2 will analyse the influence of sea ice conditions on the navigation efficiency in the Arctic under the different climate change scenarios. In addition WP2 will investigate lateral ice pressure as a function of wind and current data, a most important set of information for shipping, including even icebreakers. 

The increase of maritime transport requires the improvement of the infrastructure. The identification of the  requirements include such parameters as search and rescue, ports, communications, charting, spill response and cleanup, salvage, aids to navigation, traffic schemes, icebreakers, among others. WP2 will examine the impacts on Arctic communities of expanded Arctic marine use, focusing on identifying the priorities of the needed infrastructure and the near-term investments necessary to achieve acceptable levels of risk with the expansion of marine traffic. This includes the development of strategies to mitigate selected impacts and limit potential user conflicts in local and regional Arctic waterways which are expressed. All these results will be incorporated in the governance WP5 and will be made available to the relevant authorities in governments.

Increased shipping in the Arctic leads to air and noise pollution and increases the risk of oil spills. The use of the NSR reduces the global fuel consumption due to shorter northern shipping routes. However, emissions in the Arctic region are more harmful for the environment than emissions occurring at other latitudes. The overall effect might be positive or negative. Indicators for different environmental effects such as impacts on regional air quality and acidification in the Arctic will be investigated, which will be essential for policymakers to define future policies. 

The risk associated with the transport of heavy fuel oils in the Arctic will be investigated as well, closing a significant gap in the evaluation of environmental risks. This study will focus upon examining the environmental, social and financial implications, covering various geographical scales (e.g. pan-Arctic, coastal, sensitive areas). Also noise propagation from commercial marine transport in the Arctic environment, primarily in the Barents Sea, will be investigated in WP2. This includes the estimation of averaged noise levels and their trend in area of cetacean habitats close to commercial shipping routes. For this purpose also autonomous passive hydro-acoustic buoys for Arctic conditions will be adapted. On site experimental validation of the predicted noise levels by using long time passive acoustic bottom buoys measurements will be carried out without costs for ACCESS. Save navigation through the Arctic relies on forecasts of the coupled ocean sea-ice system along the shipping route. Such forecasts are produced by numerical forecasting systems which have to be initialised with a most accurate state of the coupled ocean sea-ice system. This initialisation is carried out via assimilation of observational data into the forecast model. It is not clear how to configure an observing system to achieve the best possible forecast skill for a shipping route. Quantitative network design  will be applied to answer this question (see WP1). 

ACCESS will provide a base for a beneficial development of increased shipping in changed Arctic ice conditions, considering risks and opportunities. It will develop supporting information for the required international cooperation and governance in the various sectors of Marine Transport and Tourism. The development of an Arctic Policy in order to combine the environmental protection of the Arctic with a sustainable use of the shipping opportunities is an issue which must be combined with the existing rules and regulations. This will be provided in close cooperation with WP5.

Tourism

Arctic tourism  has increased in the last 10 years mainly mainly due to the effect of climate change, in spite of the risk involved in navigating in Arctic waters with cruise ships. For the further development of Arctic tourism the effect of climate change on this widely spread industry branch will be estimated, which will also cover the effect on supply and demand of tourism services. ACCESS will assess and evaluate existing rules and regulations for Arctic shipping and Arctic tourism which serves as input to the governance WP (WP5).

In WP2 of ACCESS for the first time the Hamburg Tourism Model (HTM) (Hamilton et al. 2005;Mayor et al. 2010) will be used in an Arctic context to estimate the effects of climate change on tourism in the Arctic. HTM is one of three models of the supply and demand of domestic and international tourism, the only one that is maintained at a research institute, and the only one that includes the effect of climate change on the supply and demand for tourism services. HTM operates at the country level, but downscaling methods have been developed and successfully applied (Hamilton et al. 2007). For ACCESS the downscaled version will be applied.

Climate change has a number of different impacts on Arctic tourism. On the one hand, the Arctic will become more accessible. On the other hand, the Arctic may well lose some of its unique characteristics. Such threats may lead to a temporary surge in the number of tourists, who would want to experience the Arctic before it is gone. In order to capture these effects, in WP2 the generic characterisation of demand and supply of tourism services of HTM will be adjusted to reflect aspects that are particularly important to Arctic tourism (Haase et al. 2009). The new version of HTM will then be used to estimate tourist numbers, length of stay, total expenditure, consumer surplus, and producer surplus over a period of decade for a number of alternative socio-economic and climate scenarios.

To further increase the power of the HTM predictions and to further strengthen the links to the Arctic ecosystems, quantitative spatially explicit information on key ecosystem benefits, such as polar bears and whales, will be provided. Through the quantification of change in essential supporting ecosystem services, such as food availability and spawning grounds, change in the densities and spatial distribution of these key species, under the different climate change scenarios assessed in WP1, can be estimated. This will be an integrated activity of WP2 with WP5.

Fisheries

Climate change is likely to change the properties of physical and biological systems in the Arctic and hence the economic activities related to these systems. WP3 will focus on enhancing knowledge related to bioeconomic and socioeconomic aspects of fish resources and aquaculture. The contributions aim to improve the understanding of both biological responses to climate change and the corresponding human responses. Such knowledge is essential for the design of governance systems taking into consideration risks, opportunities and societal effects of climate change.

Fisheries management in the Arctic has always been challenged by biological systems characterised by significant fluctuations and poorly understood dynamics. The new concept of Harvest Control Rules (HCR) based on system indicators represents a new and promising approach towards management of such systems.  Previous model studies on the basis of IPCC’s SRES scenario B2 suggest that management constraints may have a greater impact than climate change on a highly fluctuating system (Eide, 2008). Possible effects of less predictable systems and other climate scenarios are however still unknown.

Large scale integrated bioeconomic models are complex and exhibit significant limitations. WP3 will investigate new modelling principles (through the use of cellular automata modelling techniques) which facilitate important features of the system which are poorly understood. The cellular automata model will be based on simple behavioural rules, both for biological and economic systems, and provide an efficient inclusion of the important spatial component in Arctic fisheries. Furthermore, the model will be employed to analyze impacts of climate change on the biological and economic system and by that develop knowledge relevant for the management of fish stock resources in this situation.  

Present studies provide a reasonable theoretical grasp on the important institutions involved in fisheries and aquaculture. A shortcoming is the integration of biophysical models with models of social systems. Very little is also known about how cultural aspects influence human responses to changes in the natural environment and shape their adaptive strategies, particularly to changes that are large in magnitude and rapid in their onset. WP3 will expand knowledge in these areas related to fisheries, and also focus on these issues related to aquaculture.

In addition to more direct food-web and physical links, it is likely that fisheries will experience feedback effects from climate change through both input and product markets., e.g. fuel is likely to be taxed significantly higher giving increased operating costs and “green” consumers are likely to have altered demand structures. These areas are less explored and how these effects will influence fisheries operations and sustainability is little known. WP3 will expand knowledge on these subjects  for fisheries  and thus contribute information relevant for governance.    

Aquaculture in the Arctic is dominated by salmonids along the Norwegian coast. This industry is likely to be influenced by climate change in a number of ways. Present studies have focused mainly on generalized effects and site-specific temperature effects (Lorentzen 2008). In WP3 we will review climate effects on Arctic aquaculture and establish scenarios for climate change and management responses. The Norwegian coast lies along a north-south axis with lower temperatures in the north. Climate change may thus give strong incentives for moving current sea-based aquaculture farms northwards. Within the task we will model this re-localization, productivity effects and implications for regional value adding and employment for each scenario. This model may also be helpful for management, as available sites may become a scarce factor and the effects on local ecosystems need to be evaluated.  

Knowledge on how stakeholders, primarily fishermen, respond to ecosystem changes and governance interventions are vital for predictions of socioeconomic implications of climate change and for the design of successful management interventions. Empirical studies reveal that “rational choice” might be a poor assumption for environmental problems and policy in particular, and calls for behavioural economics theory (Shogren and Taylor 2008). In WP3 experiments and behavioural theories are employed to study fishermen’s responses to climate change and to link individual behaviour to collective outcomes. Until now, few or no attempts have been made to analyze such issues within this framework.

The most sensitive Arctic marine mammals to climate change appear to be the hooded seal, polar bear, and the narwhal, primarily due to their reliance on sea ice and specialized feeding. Loss of ice will open the Arctic to new levels of shipping (WP2), oil and gas exploration (WP4), fishing, hunting, tourism, and coastal development, and will add new threats to marine mammal populations, including ship strikes, contaminants, noise and competition for prey. Mapping the current distribution of Arctic marine mammals will increase knowledge on how marine mammal utilization of Arctic shelves will change in response to a diminishing ice cover. In addition, WP3 will assess how Inuit whaling for bowhead whales is impacted by the rapid warming of the Arctic, which influences both ecosystems and livelihood, due to ice loss and the conservation status of the main prey.

Resource Extraction

To be able to provide a foundation for the sustainable development of resource extraction, with a minimal impact on the sensitive Arctic environment, research on quantification of climate change effects on the economic level have to be combined with research on risks and consequences, pollution, noise effects on marine mammals, at a technical, environmental and governance level. This is ensured and enhanced by the cross-sectoral approach taken within the WPs of ACCESS.

Existing studies of the economic impacts of extended energy supply from onshore and offshore sources have mainly focused on non-Arctic regions. The Arctic has until now only been subject to very shallow investigation from an economic point of view. In contrast to existing economic assessments, which widely rely on anecdotal evidence and speculation, ACCESS will provide a solid scientific foundation for a number of important aspects related to the impact of climate change on the economic sector of resource extraction. Explicitly, WP4 of ACCESS will incorporate up-to-date information on the present and predicted development of sea ice as provided by the climate expertise from WP1 in conjunction with other Arctic specific risks (covered within WPs 1 – 4 of ACCESS). By doing so ACCESS delivers an integrated examination of economic risks and benefits from Arctic Energy supply, including for the first time inter-linkages between economic, technological, environmental and legal aspects. With regard to impacts of Arctic resource supply on key economic indicators like terms of trade, structural change or welfare, existing work is also poorly structured. Analyses are usually limited to the potential economic impacts on the producing countries themselves and abstain from providing quantitative and attestable evidence on consumer markets. However, this information is essential when investigating the impact of resource extraction on the (world / European) economy. Based on the activities in WP4, ACCESS will provide the first global and European focused study of the possible economic impacts of Arctic energy supply. This ground-breaking inter-sectoral study takes into account not only the energy sector (meso-economic perspective), but also all relevant downstream sectors (macro-economic perspective). In order to achieve a holistic and global scope, we use a unique optimisation model of world gas markets, the MAGELAN model (Lochner and Bothe 2009).  This model allows us to quantify the transmission of Arctic gas flows in unprecedented detail. In addition the use of the global  computable general equilibrium CGE model, DART (Klepper et al. 2003),, ensures the inclusion of all relevant economic repercussions. This will enable ACCESS and to deliver an understanding of the ramifications of Arctic energy supply in unprecedented detail.

At present we do not have an understanding of how resource extraction in the Arctic could improve European energy security. ACCESS will not only enhance our understanding, but also contribute in a conceptual way to the discussion about the quantification of energy security, namely by including insights from the energy markets and transportation routes analyses.

Due to the sensitive nature of the Arctic marine environment, existing and future offshore oil and gas developments need to ensure that all possible precautions are taken into account. In addition to threatening the basic integrity of the marine environment, petroleum spills have the potential to impact other marine industries dependent upon healthy ecosystems, as well as local and indigenous user groups that rely upon the sea. WP4 will contribute significantly to the spatial planning and sensitivity mapping of the Arctic and in particular the Barents Sea and other key oil exploration areas such as the Beaufort Sea and Baffin Bay, and will specifically outline an effective approach to cross-sectoral management to ensure that sensitive areas are clearly identified, and that fisheries dependent upon a healthy marine ecosystem are considered when planning lease developments. Additionally, the project will consider the interaction of oil developments with rare and endangered marine species, and will outline best practices to ensure that critical habitat and behavioural characteristics are given consideration in the management of petroleum activities, forming a contribution to the governance option tackled in WP5.

Before oil or gas can be supplied to any market, the technology necessary for exploration and exploitation needs to be available and provide acceptable environmental impact limits.  However the changing climatic conditions we are witnessing in the Arctic means that previous design loads may not be appropriate for the future Arctic conditions. Therefore a full understanding of probable and possible Arctic climate change scenarios along with their impact on the offshore sector, including platform design different phases of environmental load scenarios etc. needs to be considered and factored into revised design load criteria for platform design and for oil transport methods (tanker export or seabed pipelines). ACCESS delivers this understanding

The design of a structure to resist a maximum ice pressure at a given return period depends on a number of parameters; these include the function of the platform of the platform as well as the risk levels (health, safety and environment) during installation, operation and removal of the offshore facilities. As a consequence, existing structure concepts need to be re-assessed with respect to realistic and informed scenarios of future ice conditions, as developed in WP1. This includes recommendation for the removal and disassembly of offshore facilities after the drilling or production phase. In order to obtain the largest economic return year-around offshore operations are favourable and it is therefore very likely that in the future complete subsea systems for production, storage, off-loading and transport of hydrocarbons will be used in the Arctic. This means that conventional above-water systems will be in the minority. These subsea systems are less vulnerable to sea ice / iceberg impact; however they do require further technical improvements. If this is to be realised new concepts and techniques need to be developed to address the changing environmental conditions of the Arctic. WP4 will address these challenges.  

Health, safety and environment aspects and procedures play a dominant role in offshore operations. Increasing offshore oil and gas activities are associated with the risk of various types of pollution, in particular by spilled oil from both operational and accidental releases. Drilling wastes during exploration, and water discharges during production are associated with the former category. Accidental oil well blowouts can occur during both exploration and production. These tend to be large volume releases with potential for huge impacts, mitigated by a low probability of occurrence. Accidents during production can also occur during loading/off-loading, due to pipeline breaks, or tanker accidents during transport. There currently exists substantial expertise in the response to spills in the open-water environment, however this is not the case when sea ice is involved (ARCOP, 2005).  We address this shortfall within WP4. Representative spill events from this range of possibilities will be identified and simulated using complex oil spill models that are tuned to the present and predicted environmental conditions. These model runs will provide environmental impact and risk data which serve as an important input to develop oil spill and prevention strategies as well as for Environmental Impact Assessments. For this reason existing contingency plans as well as oil spill recovery systems and combat methods / procedures currently used in ice free waters need to be assessed regarding their applicability for operations in ice covered regions. 

To reduce the risk for the crews operating the offshore facilities ACCESS will re-assess existing rescue and evacuation plans as well as existing rescue and evacuation equipment like craft, vessels and launching systems under the specific conditions of Arctic climate change.

Increased energy supply from onshore and offshore sources in the Arctic involves a number of activities, each of which represents a potential source of local and regional pollution in the Arctic such as volatile organic compounds (VOCs) emissions. These emissions are involved in the formation of secondary greenhouse gases, like ozone. Ozone levels are currently very low in the Arctic but increased emissions from oil/gas extraction combined with NOx emissions from shipping could lead to significant increases and potentially episodes of local air pollution. Organic aerosols may also be formed which can be deposited in the sea, on particles, or on snow/ice where they can affect surface albedo, which in turn influences the melt rate of sea ice and Arctic climate. Already today, this source is a considerable contribution to the total national emissions for some countries in northern Europe. In Norway, for example, offshore oil and gas production currently contributes as much as 30% to the country’s total VOCs. In contrast to previous studies, ACCESS will quantify the direct emissions of oil/gas extraction facilities into the atmosphere and its impact on air quality at regional and global scales. ACCESS will remedy the absence of observational data on these emissions and in-situ observations as well as the impacts of these emissions on trace gases and aerosols. In order to provide information for new modelling studies to assess the impact of these facilities on local and regional air quality, dedicated flights in the exhaust plumes in the lee of facilities off the north coast of Norway have been scheduled. This has been done only once before by NOAA in the plumes of the Alaskian facilities around Prudhoe Bay in 2008. These data will be compared with emissions data calculated for existing and future gas and oil extraction facilities in the Arctic.

Sound produced by geophysical exploration and the construction and operation of oil platforms, represents the highest intensity source of any anthropogenically generated in the sea, reaching more than 250 dB re 1 μPa at 1m from the source. These sounds can have physical, physiological and behavioural effects on the marine fauna (mammals, reptiles, fish and invertebrates), in the area of action, and at various levels depending on the distance to the sound source. These impacts can be many and varied, for example studies have shown that we could see up to 50% reduction in the abundance of fish species in areas of exploration, changes in behaviour and migratory routes of cetaceans as well as damage of various ranks, including physical injuries, in vertebrates and marine invertebrates. In addition there may be further long-term effects due to chronic sound exposure as it can affect the animals indirectly due to changes in the accessibility of their prey, which also suffer from the effects of noise pollution. This damage may significantly affect the conservation of populations of threatened species of marine life that use acoustically polluted areas as migration routes, breeding and feeding areas. Economically speaking noise pollution can have a direct impact on economic activities such as fisheries in the concerned areas. There is therefore an urgent need to provide scientific tools for prevention/suppression of the impact of these noise sources in the marine environment if we are to optimise the future development of human activities in Arctic waters. WP4 will address these questions with several activities related to the modelling, simulation and real-time monitoring of the possible effects of noise associated to oil and gas extraction on marine mammals. WP4 will also provide recommendation on how to best protect these animals.

An important aspect of resource extraction in Arctic waters is how it can be done in a sustainable way, with a minimal impact on the environment. This has safety implications with respect to the extraction structures,  as well as implications for the potential consequences if the strategy fails. To find the best solution with respect to an observational strategy which is most effective, the case of the Shtokman gas field in the Barents Sea provides a unique opportunity. This is due to the fact that ACCESS was able to win the Shtokman Development  AG as a member of the stakeholder board, and the Shtokman Development AG has agreed to a very close cooperation with regards to observational activities in the area. Thus, in close cooperation with WP1, WP4 will use the unique opportunity to provide observations on the eastern Barents Sea which are essential for the development of strategies to minimize the impact on the environment. These will nicely feed into the optimal network design activities undertaken in WP1 and applied to the Shtokman gas field in WP4.

Information on sensitive biological areas in the Arctic is a critical limiting factor in the implementation of sound management practices for the petroleum industry. WP4 will provide essential information to inform decision makers when assessing the risk of potential developments, and will provide guidance on designing operating protocols that effectively take into account impacts to sensitive environments, and also how such impacts may affect other sectors such as fisheries. Sensitivity maps produced in the course of this work package will represent an innovative and new tool for cross-sectoral decision making in the Arctic. Information gathered in WP4 will also provide a critical assessment of the interaction of industry developments with the red-listed walrus populations inhabiting the Pechoral Sea.

Governance options

A large number of agreements and legislative instruments, binding and non-binding, national and regional, multi-lateral and bilateral, contribute to the governance system currently in operation in the Arctic Ocean. These instruments range from over-arching international conventions such as the United Nations Convention on the Law of the Sea, which provides a general framework for most activities, to highly specific agreements such as those dealing with conservation of specific fish species. It is widely recognised that existing instruments are insufficient, to address all the aspects of governance required for the Arctic, and more importantly that the integrated regulation of key sectors is largely unaddressed. Attempts have been made to identify these shortfalls (Koivurova and Molenaar, 2009; The Arctic Governance Project, 2009) but no consensus has been reached on how to address specific lacunae in legislation.

The most noticeable shortfalls are that there are no institutions with the power to establish regional legislation – the Arctic Council has no regulatory powers, and UNCLOS, while a useful general instrument, has only a few articles specific to the Arctic. Several legal or guidance global frameworks exist for sectoral activities, such as IMO or MARPOL for shipping, but there are few, if any frameworks specific to Arctic Ocean maritime activities. Regional fisheries management is not unified or comprehensive, and there is no comprehensive instrument covering the particular aspects of oil and gas extractive industries in the Arctic. Above all, there is often a major gap in the requirements for compliance and enforcement. 

Coupled with this situation is the recognition that the physical effects in the Arctic which are occurring as a result of climate change, such as seasonal ice reduction, proliferation of floating ice, and increase in extreme weather conditions, will in time place additional strain on this incomplete governance system. ACCESS addresses these temporal aspects of governance requirement in the context of climate change, with a view to developing options for strategic policies supporting sustainable development of the region, the exploitation of its natural resources while protecting and preserving its environment in unison with the Arctic inhabitants, particularly indigenous peoples. 

The identification of policy options enhancing governance will be facilitated by the development of modelling tools and planning tools. We will use modelling tools that better integrate indirect effects of climate change on economic activities going through impacts on the provision of ecosystem services (Daily, 1997). Such tools will be developed based on existing models (e.g. Nordhaus and Boyer, 2000, Stern, 2007) to better incorporate the impacts on ecosystem services and the representation of the specific features characterizing the Arctic. These tools will constitute an important instrument to analyse trade-offs between activities thereby improving the ground for policy decisions in the region. We will also use planning tools, such as marine spatial planning, which can directly and effectively help public authorities and stakeholders to coordinate their action and optimise the use of marine space to benefit economic development while preserving the marine environment. ACCESS will develop  new multi-sectoral regional planning processes and tools – with a time horizon of up to thirty years. 
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B 1.3 S/T methodology and associated work plan

B 1.3.1. Overall strategy and general description
The basic structure of ACCESS is grouped around three thematic WPs which are targeting  the main economic and human activities specified in the call 'Quantification of climate change impacts on economic sectors in the Arctic' (Ocean of tomorrow). For these WPs the main concern will be the impact of Climate Change in the Arctic on human activities and the respective socio-economic sectors at a meso and macro-scale but also how these activities will potentially impact on the Arctic environment. The multi-disciplinary ACCESS approach will ensure a truly multi-sectoral partnership, including an intense interaction with stakeholders. 

Of the three thematic WPs, Workpackage (WP2) is concerned with marine transportation along the northern sea routes including tourism in the high Arctic. This will be done by a group of partners which will identify necessary actions for sustainable marine transportation and tourism in the Arctic in view of the impacts of climate change on the economic opportunities and the necessity to protect the sensitive environment. Aspects which will be dealt with are related to general questions of impacts of climate change on Arctic shipping as well as specific aspects related to economy and safety, infrastructure needs, socio-economic consequences, legal regulations and governance.

Workpackage 3 (WP3) focuses on fisheries related issues. WP3 will estimate and quantify how climate changes impact Arctic fisheries and aquaculture and the livelihood of communities and economic actors depending on these industries and how governance can support fishery industries under climate change. Specific aspects concern biological and regulatory constraints, socio-ecological feedbacks, input and output markets, exposure and social vulnerability of the sector, related national policies, marine mammals, traditional whaling, integrated ocean management and behavioural responses from economic actors.

Workpackage 4 (WP4) concerns oil and gas extraction. It will provide an assessment of the impact of economic activities related to the extraction of oil and gas in the Arctic on the economy as well as the environment. Specific aspects of this workpackage will be related to the assessment of socio-economic impacts on the European and world markets and economies, existing technology, existing rescue and evacuation crafts and vessels, risks related to oil spills, additional environmental pressure with respect to air pollution, noise effects on mammals, conservation plans, as well as legal and institutional aspects. Part of this work will deal with the Shtokman gas field in the central Barents Sea, making best use of the fact that the Shtokman consortium (Gasprom, Total and Statoil) agreed to cooperate with ACCESS.
Specific attention will be given to the expected impacts of the call with respect to the support of governance, geopolitics, ecosystem conservation and socio-economic issues. This will be provided by WP5 (Governance, sustainability and synthesis) which will synthesise the results of the WP 1-4, merging all aspects concerning border states, regulations, EEZ access, specific human activities, indigenous people geopolitical and strategic issues. This will be achieved by close coupling of the activities with the other WPs, Specific aspects will concern a critical assessment of the relevant regulatory systems and legislation regarding their strengths and weaknesses as they might respond to climate change. The specific sectors of maritime shipping, fisheries and oil and gas extraction will be assessed for shortfalls in regulation, conflict and lacunae. WP5 will provide governance options and elements of strategic policy in line with future sustainable development of the region and these resources. ACCESS is all about these three sectors and the governance related issues for the next 20 to 30 years in the context of Climate Change in the Arctic. The change is an ongoing process that started 20 to 30 years ago. WP1 is entirely devoted to deliver the best available climate data and climate change predictions in the Arctic during the next 20 to 30 years based on advanced modelling, data reanalysis and new data acquisition. Numerous partners have been involved in the FP6 project DAMOCLES, which focussed on the sea ice development in the Arctic. 
In addition to the first five workpackages, ACCESS will be equipped with a further WP6 entirely devoted to dissemination and internal communication. WP6 will be active to disseminate project results, organize workshops for and with the respective partners in the other WPs, and provide the public outreach for the project. Thus WP6 will work in two directions: external and internal. In addition to classical outreach methods e.g. dedicated workshops, summer schools, measures to improve the exploitation of knowledge and public ACCESS days will be organized. WP6 will also be responsible for the data storage of the project data. Specific actions will be taken to take care for all aspects related to exploitation of knowledge.

Finally, WP7 will contain all the management elements of ACCESS, which will ensure a smooth, productive and cost effective work of the project.  

Interaction of the WPs:
A strong, cross-sectoral interaction between the thematic workpackages 1-5 is a central issue of all partners involved in the different activities of ACCESS. The climate scenarios developed by WP1 in interaction will be driven by the necessities defined by the thematic WPs 2-5.  The sectoral work in WP 2, 3  and 4 will be linked to each other and to the WP5 by cross-sectoral research, namely regarding uncertainty and economic impact, economic development indicators, environmental risks and governance issues.

A more detailed description on the interaction between the WPs can be found in the task descriptions and at the end of each WP description.
 Risks and contingency plans

ACCESS has no higher risk than other large EU integrative projects and has well developed contingency plan to mitigate any negative impacts on the program. Risks to ACCESS can be broadly divided into (1) research cruise failure, (2) lack of coordination and delay between different WP’s, and (3) lack of international collaboration. The well integrated coordination and management structure will allow minimizing risk (2) and (3).

The main risk factors and contingency actions are listed in the table below.

It is worth noticing that the possible management risks (parties or people leaving the Consortium or the External Boards, defaulting parties, settlement of disputes, etc.) are discussed in the Consortium Agreement, the DESCA model is chosen.

Any eventual problem, as soon as arisen, will be notified to the EC Project Officer.

	Risk factor
	Contingency action

	WP1
	a. if the 2011 ice camp is aborted by bad weather or ice dynamics or equipment malfunction
	there will be a second ice camp in spring 2012 off Alaska, APLIS-2012 (to be funded from outside sources and not charged for in ACCESS) which will permit the necessary work to be completed

	
	b. if the 2012 submarine voyage fails, due to changes in planning, vehicles or equipment malfunction,
	we will depend on a full analysis of earlier datasets up to 2007, to yield the ice roughness and ridge shape characteristics required. The information will not be so up to date.

	WP2
	a. Measuring exhaust emissions from ships by air craft for one week
	Select reliable air craft company

	
	b. see WP1a
	See WP1a

	WP3
	a. Field experiments conditional on the availability of stakeholders willing to participate
	We will conduct classroom experiments instead.

	
	b. Aquaculture task dependent on the aquaculture industry’s willingness to release data
	We will use existing available data.

	WP4
	a. Analyses conditional on the approval of a particular government 
	We will focus on a different region in the Arctic where governmental approval is easier to achieve.

	
	b. see WP1b
	See WP1b

	WP5
	a. Assessment of ecosystem services dependent on information from WP1 on ice extension and quality
	We will use existing data of poorer quality

	
	b. Building a framework dependent on information from WP 2-4
	If the information is delayed we will use information on links between activities that we can retrieve from the literature to build and run the models and update the results when information becomes available.

	WP6
	No risk
	

	WP7 & WP8
	a. delay in deliverable delivery
	The Scientific and Technical Project Manager, together with the administrative Project Manager and the WP leader, will pay attention to the deliverables delivery date and remind concerned partners every 2 weeks 2 months before the dead-line. In case of further delay, the Managers will contact daily. Should the partner notify a technical problem, the WP leader will decide if it will be necessary to convene a conference call of the Steering Committee to solve the problem, or, in case of a delay beneath 3 months, only notify the delay to the Steering Committee and to the EC Project Officer. However, the Managers will always notify any delay or problem to the EC Project Officer.


   B 1.3.2. Timing of different WP s and their components

[image: image1.emf]WPs Tasks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

WP01

T01.01

T01.02

T01.03

WP02

T02.01

T02.02

T02.03

T02.04

T02.05

T02.06

T02.07

WP03

T03.01

T03.02

T03.03

T03.04

T03.05

T03.06

WP04

T04.01

T04.02

T04.03

T04.04

T04.05

T04.06

WP05

T05.01

T05.02

T05.03

T05.04

T05.05

T05.06

T05.07

T05.08

T05.09

T05.10

WP06

T06.01

T06.02

T06.03

WP07

T07.01

T07.02

T07.03


Graphical presentation of the components 

[image: image2.png]EU & Other Projects + Data Centres

WP5

Governance, Sustainable Development and Synthesis

WP2

Marine
Transportation
and Tourism

WP3

Fisheries

WP4

Resource
Extraction

WP1

Climate Change and the Arctic Environment

WP Dpissemination + WP7 Management

si1apjoyaye)s





Graphical representation of the major components of ACCESS. 
The sectoral workpackages WP2 (Marine Transport and Tourism), WP3 (Fisheries)and WP4 (Resource Extraction) are embedded in parts into WP 1 (Climate and Environment) and WP5 (G overnance, sustainable development and synthesis). This symbolizes the intense interaction with WP1 and WP5 as overarching workpackages. The principle flow of information will be such, that scientifically founded information on all relevant sea ice and climate aspects will be provided by WP1 and fed into WPs 2-5. All WPs will be feed into the overarching WP 5 to elaborate the concrete response to the expected impacts.

The intense interaction in a cross-sectoral and multi-disciplinary fashion is highlighted also by the fact that all arrows are bi-directional.At the same time the communication between the Stakeholders and external projects is expressed by arrows. 

The project WPs are binded together by the management (WP7) and will all contribute to the dissemination activities (WP6).

WT 1 List of work packages 
	Work Package No
	Work package title 
	Type of activity
	Lead participant No
	Lead participant short name
	Person-months
	Start month
	End month 

	WP1
	Climate Change and the Arctic Environment 
	RTD
	6
	AWI
	390.2
	1
	48

	WP2
	Marine Transportation and Tourism in the Arctic Domain
	RTD
	8
	J.Schwarz
	232.5
	1
	48

	WP3
	Fisheries
	RTD
	9
	Nofima
	160
	1
	48

	WP4
	Ressource Extraction
	RTD
	4
	ifW
	273
	1
	48

	WP5
	Governance, Sustainable Development and Synthesis 


	RTD
	3
	NERC
	160
	1
	48

	WP6
	Project dissemination and exploitation of knowledge
	OTHER
	1
	UPMC
	62
	1
	48

	WP7
	Management 
	MNGT
	1
	UPMC
	50
	1
	48

	WP8
	Scientific coordination
	RTD
	2
	OASys
	
	1
	48

	
	
	TOTAL
	1321.70
	
	


WT 2 List of deliverables 

	Del. no
	Deliverable name
	WP no.
	Nature
	Dissemination level
	Delivery date

	1.1.1.1
	Report on successful test of quantitative network design framework
	1
	R
	CO
	month 30

	1.2.2.1
	Assessment of the accuracy of OSI SAF ice products
	1
	R
	CO
	month 24

	1.2.3.3.
	Report on Aug/Sep 2011 melt pond statistics and thermodynamics, fed to WP1 modelling for use in predicting accelerated decay
	1
	R
	CO
	month 22

	1.2.3.5
	Report on analysed data from IMBs
	1
	R
	CO
	month 34

	1.2.3.6
	Integrate additional satellite sensors into daily ice drift map production to improve summer (melt season) accuracy
	1
	D
	CO
	month 12

	1.2.5.2
	Completed analysis on previous submarine voyages and delivery of report on single-beam thickness distributions from submarine , fed to WP1 modelling, WP2-4 for reduced ice assessment
	1
	R
	CO
	month 36

	1.2.5.3
	Report on ridge shapes and distributions for extreme value  analyses in WP2, WP4  and under-ice ecosystems in WP3
	1
	R
	CO
	month 36

	1.2.5.4


	Report on 2012AUV mission re. altimetry validation, ridge permeability analysis for oil in ice (WP4), mechanical strength of ice for design load modelling (WP2, HSVA), ridge geometry for ice ecosystem modelling (WP3)
	1
	R
	CO
	month 24

	1.2.6.1
	Monthly evolution of the FDD integrated all over the Arctic and redistributed over subarctic areas for each year.
	1
	R
	CO
	month 25

	1.2.6.2
	Report on historical analysis of change in Russian Arctic ocean conditions 1920/40 versus 1990/2010
	1
	R
	CO
	month 36

	1.2.6.3
	Regional distribution of melt onset and freeze up on an annual basis.
	1
	R
	CO
	month 28

	1.2.6.4
	Ocean variables from floats fed to WP1 modelling and WP3 fisheries. Float ice thickness fed to WP3,4 for comparison with satellite, submarine results and use in interpretation
	1
	R
	CO
	month 30

	1.2.6.5.
	Report from AARI on analysis of recent oceanographic voyages in Russian Arctic
	1
	R
	CO
	month 31

	1.2.7.1
	User guide containing quality assessment of Arctic weather station and buoy data
	1
	D
	CO
	month 12

	1.3.1.2
	Results of Arctic ocean-sea ice downscaling runs validated and
	1
	R
	CO
	month 36

	1.3.3.1
	Impact of improved model processes and data from higher resolution NorESM calculations (sea-ice and soot)
	1
	D
	CO
	month 45

	1.3.4.1.
	Report on present status of iceberg drift and deterioration modelling, and recommendations for how this service can be improved
	1
	R
	PU
	month 12



	1.3.4.2
	Report on forecast quality and assessment of state and impacts of the components of the Arctic observing system
	1
	R
	PU
	month 24

	1.3.4.4
	Future scenarios for evolution of the observing system for Arctic short-range forecasting
	1
	R
	PU
	month 42

	1.3.4.5
	Report on assessment of forecast skill
	1
	R
	CO
	month 46

	2.1.1
	Historical ice conditions and its influence on navigation on NSR
	2
	R
	CO
	month 12 

	 2.1.2
	Navigation efficiency on NSR and in difficult shipping zones as effected by Climate Change
	2
	R
	CO
	month 24

	2.1.3 
	Recent ice conditions in the Arctic + recommended navigation routes
	2
	R
	CO
	month 18

	2.1. 4 
	Assessment of current monitoring and forecasting requirements from users and international providers of services
	2
	R
	CO
	month 12

	2.1.5.
	Assessment of future monitoring and forecasting requirements based on scenarios supplied by WP1
	2
	R
	CO
	6 month after WP1 delivery

	2.1.6
	Report presenting results of ICEROUTE calculations of traveling time for different scenarios  and routes  on NSR and NWSR in past,present,and future
	2
	R
	CO
	month 36



	2.2.
	Review of rules and regulations for Arctic shipping/ recommendation for changes due to Climate Change
	2
	R
	CO
	month 15



	2.3
	Infrastructure needs according to AMSA and other investigations
	2
	R
	CO
	month 20



	2.4.1 
	Air pollution and surface deposition related to present and future Arctic shipping
	2
	R
	CO
	month 48


	2.4.2
	Calculation of fuel consumption per mile for various ship types and ice conditions in past,present and in future
	2
	R
	CO
	month 37



	2.4.3 
	Investigation of the risk associated with the transport of oil out of the Arctic
	2
	R
	CO
	month 24

	2.4.4
	  Noise propagation from commercial fishing and vessel traffic in the Arctic today and in the furure 
	2
	R
	CO
	month 25



	2.4.5
	Modelling, measuring and mitigating noise pollution in the Arctic 
	2
	R
	CO
	month 36 

	2.5.1.
	 Design and fabrication of lateral stress sensor and measuring lateral stresses in Arctic ice
	2
	R
	CO
	Month 45 



	2.5.2
	 Recommendations for the design of the future Arctic Ice Observing System for safe marine transport under changing ice conditions
	2
	R
	PU
	month 48

	2.6.1
	Socio-economic costs and benefits of Arctic transport
	2
	R
	CO
	Month 36 



	2.6.2
	Results of downscaled and adjusted HTM 1,4 model runs under various tourism scenarios of socio-economic and climate change
	2
	R
	CO
	month  48


	2.7.
	Extraction of governance related issues of Task 2 –Reports also for Task5
	2
	R
	CO
	month 24, 32, 42

	3.1.1
	Economic impacts of global warming – journal publication
	3
	O
	PU
	month 36

	3.2.1
	Climate change and Arctic aquaculture – journal publication
	3
	O
	PU
	month 36

	3.4.1 
	Economic settings, societal and cultural priorities in the fishery sector
	3
	R
	PU
	month  36 

	3.6.1
	Study on  climate change impacts and human responses for artisanal whaling
	3
	R
	PU
	month 36

	3.7.1
	Indicators for sustainable development in the arctic fisheries sector
	3
	R
	PU
	month 36

	3.4.2
	International and national fishery management, adaptation practices and strategies to climate-related changes in fisheries
	3
	R 
	PU
	month 48

	3.3.1 
	Market responses to climate change – journal publicatio
	3
	O
	PU
	month 48

	3.5.1 
	Results from field experiments in the Arctic
	3
	R
	PP
	month 48

	4.1.1
	Comprehensive report on the impact of Arctic energy supply on the European energy system and macroeconomic implications, taking into account validated and quantified economic feedback effects 


	4
	R
	PU
	month 42

	4.1.3
	Report assessing the implications of Arctic energy supply for European policies, with special consideration of the implications for a low-carbon economy in the EU and European energy security.


	4
	R
	PU
	month 48

	4.6
	Report providing information based on indicators for sustainable development
	4
	R
	PU
	Month 42

	4.2.1
	Report on existing and new fixed as well as floating offshore structure concepts regarding future ice conditions. 


	4
	R
	PU
	month 27

	4.2.2
	Report on rescue and evacuation systems
	4
	R
	PU
	month 31

	4.2.3
	Report on possible use of subsea systems under arctic conditions as well as impacts due to platform removal and decommissioning actions 


	4
	R
	PU
	month 37

	4.2.4
	Report on climate change impact on the winterization of structures in arctic regions. 


	4
	R
	PU
	month 37

	4.3.1
	State-of-the-art assessment and recommendations regarding oil spill response capabilities and technologies in ice-free and ice-covered water (detection, fate, modelling, response and recommendations)
	4
	R
	PU
	month 11

	4.3.2
	Report on the behaviour of oil types in cold water with new parameterisations for icebottom roughness and oil behaviour


	4
	R
	PU
	month 18

	4.3.3.
	Assessment of the accuracy of remotely detecting and tracking icebergs along with an evaluation of the potential risk to oil and gas extraction platforms and shipping routes
	4
	R
	PU
	month 40

	4.3.4
	Report on the model and our improved understanding of oil flow under ice (three oil types).  The scenario runs will bring an improved understanding of the impact of an oil spill in both open water and sea ice and from these suggestions to substantially enhance oil spill contingency planning will be made.  
	4
	R
	PU
	month 42

	4.3.5
	Report on recommendations on future Arctic observing system for save resource extraction (FastOpt,).
	4
	R
	PU
	month 47

	4.4.1
	Report on the compilation of available emissions of a large set of atmospheric compounds in gas/oil extraction facilities
	4
	R
	PU
	month  24

	4.4.2
	Interactive noise maps of exploration/exploitation sites
	4
	R
	PU
	month 18

	4.4.3
	Simulator of the effects of noise from oil industry operations on marine mammals 
	4
	O
	 PU
	month 24

	4.4.4
	Assessment of existing conservations plans and recommendations for adaptation for the most rare species in the area of possible oil and gas development
	4
	R
	PU
	month 24

	4.4.5
	Identification of ecologically vulnerable areas in the regions where potential oil and gas fields are as well as recommendations for protection
	4
	R
	PU
	month 24

	4.4.6
	Report on the ocean properties of the Barents Sea region including seasonal variability.
	4
	R
	PU
	month 30

	4.4.7
	Report on the design and conceptual implementation of a real-time acoustic architecture including PAM software at offshore platforms with a use-friendly interface for online access of acoustic data. This report will include a standardized protocol to measure noise and cetacean sounds in the Arctic 
	4
	R
	PP
	month 36

	4.4.8
	Report on recommendations for guidelines on safety zones and noise exposure criteria for marine mammals exposed to anthropogenic noise 
	4
	R
	PU
	month  37

	4.4.9
	Report on the impact of emissions from oil/gas wells on the atmospheric oxidizing capacity and on the methane budget
	4
	R
	PU
	month  42

	4.5
	Internal report covering potential cross-sectoral geovernance options (with WP2, 3, 5) for analysis and review by ACCESS partnership
	4
	R
	PU
	month 30

	5.1
	Analysis and synthesis of extant and developing regulatory frameworks
	5
	R
	RE
	month 12

	5.2
	Assessment of inputs regarding climate change effects and impacts on extant regulatory systems – derived from WP1, 2, 3, 4 – and overview and review of predicted stress on these systems
	5
	R
	RE
	month 18

	5.3
	Production of summary of governance options over ACCESS time period (ca 30 years)
	5
	R
	RE
	months m6, 48

	5.4
	Development of Marine Spatial Planning concept and principal framework
	5
	R
	RE
	month 12

	5.5
	Final test and delivery of Marine Spatial Planning tool
	5
	R
	RE
	month 36

	5.6
	Paper on integrated ecosystem based management in the Arctic submitted to a journal
	5
	R
	RE
	month 48

	5.7
	Report on cross-sectoral synthesis of economic, policy and governance options for sustainable development
	5
	R
	RE
	month 48

	6.1
	Dissemination  and exploitation plan review
	6
	R
	RE
	month 12, 24, 36

	6.2
	Final dissemination and exploitation plan
	6
	R
	RE
	month 45

	6.3
	Project website
	6
	O
	PU
	month 6

	6.4
	List of criteria to be used to identify the relevant actors of the three target groups
	6
	R
	RE
	month 6

	6.5
	List of participants of the target groups
	6
	R
	RE
	month 12

	6.6
	Newsletter
	6
	R
	PU
	month 12, 16, 20, 24, 28, 32, 36, 40, 44, 48

	6.7
	Summer Schools
	6
	R
	PU
	month 10, 22, 34, 46

	6.8
	Conference
	6
	R
	PU
	month 30

	6.9
	Ongoing dissemination of ACCESS results to international fora
	6
	R
	PU
	ongoing, summary delivered at months 12, 24, 36, 48

	6.10
	Marine mammal population and vocalizations on the website
	6
	O
	PU
	month 12

	6.11
	National,  European and International regulation that concern the marine mammals
	6
	R
	RE
	month 12

	6.12
	Workshops, conferences, etc. proceedings
	6
	R
	PU
	month 12, 24, 36, 45

	6.13
	Training Materials report
	6
	R
	PU
	month 12, 24, 36, 45

	6.14
	Provide marketing brochures and direct marketing tools
	6
	R
	PU
	month 18

	6.15
	Reports on engagement with industry partners and indigenous communities
	6
	R
	CO
	month 12, 24, 36, 48

	6.16
	Data management system - climate
	6
	O
	CO
	month 6

	6.17
	Data management system – non-climate
	6
	O
	CO
	month 6

	6.18
	Preparation of operational in situ measurements
	6
	O
	CO
	month 12

	7.01
	General Assembly minutes
	7
	R
	RE
	month 12,24,

36, 48

	7.02
	Gender Action Plan
	7
	R
	RE
	month 6

	8.01
	Steering Committee meeting minutes
	8
	R
	RE
	Month 7,12,19,24,31,36,43, 48

	8.02
	Stakeholders/End-users Board meeting minutes
	8
	R
	RE
	12,24,36

	8.03
	Advisory Board meeting minutes
	8
	R
	RE
	12,24,36

	8.04
	final report on the conclusions/perspectives of the External Boards about the ACCESS activities
	8
	R
	RE
	48


WT3 Work package descriptions
	Work package number 
	1
	Start date or starting event:
	1

	Work package title
	Climate Change and the Arctic Environment

	Activity Type

	RTD

	Participant number
	1
	2
	6
	7
	11
	12
	13

	Participant short name
	UPMC
	OASys
	UCAM
	AWI
	NPI
	Met.no
	FastOpt

	Person-months per participant
	66
	19
	51
	45
	51.2
	59.5
	16

	Participant number
	14
	16
	20
	24
	
	
	

	Participant short name
	SAMS
	SIO
	AARI
	CICERO
	
	
	

	Person-months per participant
	27
	15
	22.5
	18
	
	
	


	Objectives 

1. Provide the project with information on the current status and changes of the Arctic sea ice, ocean and atmosphere during the duration of the project 

2. Provide the other WPs with projections and estimates of uncertainties for future developments on time scales of up to several decades

3. Setup and testing of a framework for quantitative design of observational networks for  marine transportation and resource extraction.

4. Provision of information on changing ice properties specific to revised criteria for Arctic shipping operations, marine ecosystem mapping, offshore structure design and oil spill protection.

5. Assessment of the contribution of local and remote anthropogenic and natural sources on air pollution, acidification and climate in the Arctic

6. Evaluation of the impact of soot deposition on surface albedo and on climatic change.

7. Assessment of seasonal forecasting capabilities.




	Description of work (broken down into tasks , and role of participants

The descriptions of all sub-tasks (a-d) may refer to interlinkages with other sub-tasks, other WPs and potential input from stakeholders

Optimal Network Design

1.1.1 Building of an infrastructure for quantitative network design around the variational assimilation system NAOSIMDAS (FastOpt, OASys)

An open question is how to best use the available resources for observing the Arctic system. What is a cost efficient way to monitor the physical environment relevant for the four economic sectors? How much effort should be put, for instance, into improving remote sensing data and how much effort should be put into the improvement of in-situ observational networks?
Such questions can be only addressed by modelling and quantitative network design for which a tight interaction with “observers” is essential.

The system to be built in WP1 will be applied in WP2 and WP4 in configurations relevant for questions in the respective economic sectors. The activities in WP1 involve 

· generation of 2nd derivative (Hessian) code and Jacobian code of the coupled ocean sea ice model NAOSIM

· implementation of a framework for propagating uncertainties from observations to the control variables and then for projecting them onto the target quantities.

· Running the system for test cases

1.2.1 Monitoring ice extent using satellite data (MET.NO); 

Daily maps of Arctic-wide ice extent (concentration and ice edge), type and drift will be produced, based on automatic generation by the EUMETSAT Ocean and Sea Ice Application Facility (OSI SAF) High Latitude Processing Centre at met.no. The passive microwave satellite data used to generate these products has recently undergone reprocessing to standardize and remove inconsistencies between different satellites. This OSI SAF Reanalysis data will be used for the analysis in ACCESS.  In addition, high resolution operational analysis charts of the European Arctic sector (East Greenland to the Kara Sea),  produced by the Norwegian Ice Service at met.no will be provided. These are generated manually by experienced ice analysts interpreting all the available satellite data including Envisat ASAR and Radarsat-1/2. Gridded data from these charts are used to validate the automatic OSI SAF maps.  In ACCESS met.no will assess the accuracy of the OSI SAF Reanalysis products, covering the period 1978 – present.  Other experienced partners will contribute to optimising the interpretation of the data.

1.2.2 Monitoring ice type, particularly the extent and location of MY ice, using scatterometer (MET.NO); 

The OSI SAF processing centre also produces an ice type product. This uses passive microwave and has recently been updated to use ASCAT scatterometer data. In ACCESS work will continue to validate this new product. Again other partners will contribute towards interpreting the data.

1.2.3 Monitoring snow, sea ice thermodynamics and sea ice drift (NPI, SAMS, LOCEAN);

Sea ice thermodynamics in changed climatic conditions will be mapped over the critical area of the Russian Arctic by implanting 20 IMBs (ice mass balance buoys) over this sector, 10 in  autumn 2011 and 10 in autumn 2012. The IMBs measure snow and ice thickness and upper ocean structure, and hence show the spatial and temporal evolution of sea ice and near-surface ocean properties. The information will be supplied to WP2 for ship routing analyses and WP4 for oil exploitation analysis, as well as used in testing the WP1 models.. 10 of the buoys will be supplied by SAMS and a further 10, of a different type, by LOCEAN. 

The motion field given by the buoys will enable us to examine the role of dynamics, including transient motions, in the sea ice evolution, and also the data will be used by the WP1 OGCMs. On a coarser scale, the motion field is also given by the OSI SAF low resolution ice drift product, provided by met.no. The OSI SAF drift product will be extended to cover the summer season as it is currently not reliable from the onset of melting (May) through to the start of freezing (October). This seasonal gap in the data production is quite a serious issue for ingestion and assimilation in geophysical models, since it might strongly reduce the seasonal forecasting skills of summer sea ice conditions. METNO aims to enhance the OSI SAF sea ice drift product for reliable estimates during summer by using other satellite sensors. The new data will be applied in NAOSIMDAS (see subtask 1) and is intended as a direct input to such a system.

Melt ponds substantially alter the properties of sea ice, reducing its albedo, accelerating melting, increasing light availability under the ice for phytoplankton and altering its mechanical properties. Melt pond characteristics (area fraction, size) vary significantly between firstyear  (FY) and multiyear (MY) ice. The increasing fraction of FY ice may thus accelerate the melt due to ponding. NPI will study melt pond properties on small (cm, m) to regional scales (1-100 km), combining in situ instrumentation at ponded/not ponded neighbouring sites with aerial photography and EM bird surveys, using helicopter flights from the Lance. In situ work will measure fluxes (radiation, heat, salt) above and below the ice. Work will focus on the NE Svalbard/Barents region in August 2011 and  2012, as well as the Fram Strait region in September 2011 and 2012.

1.2.4 Improving ice thickness measurement using radar or laser altimeters. (UPMC-LOV)

The European CryoSat-2 satellite is held as the future for basin-scale sea ice thickness monitoring, transforming the radar-measured freeboard into ice thickness. This transformation is fraught with problems which have not been resolved, however. Errors centre on the effects of inhomogeneous ice type, roughness or the presence of open water within the radar footprint. In addition, the radar reflection has been shown to occur within the overlying snowpack, instead of the ice-snow interface, as assumed. These errors  will be estimated using a combination of additional satellite instruments, field measurements and modelling. We will also investigate the transformation between surface elevation and ice draft on the scale of the radar footprint using co-incident 3D maps of the underside (using AUV sonar) and above (using airborne laser). 

UPMC-LOV will re-assess Cryosat ice thickness values on a regional and seasonal basis, providing improved thickness estimates to all WPs, with appropriate error-bars. This will have a significant impact on, for instance, the modelling effort, which may otherwise attempt to match model output to inappropriately-constrained figures from the satellite.

· Monitoring ice underside topography in detail using AUVs and submarines equipped with multibeam sonar (UCAM)


The only method available to measure both the full probability density function of ice thickness and the actual three-dimensional shape of the ice underside is sonic profiling from below, notably with 3-D multibeam sonar. 2-D profiling using single-beam sonar has been done in Europe since 1971 using UK submarines, with P Wadhams (UCAM) being responsible for scientific data gathering and analysis. This yielded the first evidence of Arctic ice thinning (Wadhams, 1990). In ACCESS UCAM will complete the analysis, interpretation and databanking of all recently past (1991 - 2007) upward sonar profiles of ice draft generated by UK submarines, linking the results with a similar databank being constructed by the US Unified Sea Ice Thickness Data Record project. The ACCESS databank will be held in the European Enviropment Agency, Copenhagen.  The submarine chart records are scanned, corrected and reduced, and are used to generate statistics  of the distributions of ice draft; pressure ridge depths, spacings and slope angles;lead widths and spacings; and ice thicknesses in leads. UCAM will ensure that newly-analysed recent ice data is fed in a timely way to the modelling groups in ACCESS. A substantial addition to the dataset will be obtained in March 2013 when a UK submarine crosses the Arctic to the Beaufort Sea and back, with extensive work in the MY ice region north of Greenland and Ellesmere Island. UCAM will collect upward sonar data along the entire length of the track, and will also install a Kongsberg EM2040 multifrequency multibeam sonar to obtain high-quality 3-D imagery of the ice underside.  The multibeam sonar is vital; the mosaicking of the 3-D ice bottom structure enables the volume of oil contained by unit area of ice cover to be modelled in Monte Carlo simulations (for WP4); the extreme MY ridge dimensions (depth, slope, length) and the resulting design load to be modelled for offshore structures (WP4) and ships designed for autonomous or escorted transits (WP2); and ice roughness to be used as a variable in the estimation  of under-ice ecosystem composition (WP3).

UCAM will complement this important dataset by two ice camp experiments using a small through-ice AUV to obtain high-resolution 3-D multibeam imagery of limited regions of the underside which are covered by a careful surface programme of snow and ice properties studies.  The direct purposes are: (i) to improve our confidence (and obtain realistic error bars) in the derivation of ice thickness from freeboard as generated routinely by the CryoSat-2 altimeter (to assist WP1 task 2.4, and involving help by NPI and UPMC-LOV); (ii)  to study at high resolution the along-crest depth variability and the across-crest liquid permeability of pressure ridges, to improve the representation of ridges as an oil-confining feature in the oil spill containment model of WP4; (iii) to improve the representation of MY ridges in ice strength calculations (for structure design in WP4 and ship design in WP2), given that recent 3-D observations in 2007-8 have suggested that under conditions of faster melt MY ridges break up into individual blocks rather than retaining a continuous structure, allowing for the possibility of reduced maximum strengths; (iv) to more accurately represent the texture, i.e. small scale roughness characteristics, of the undeformed FY and MY ice as a contribution to ecosystem analysis in WP3, since under-ice plankton populations are seen to vary as a function of roughness and undeformed ice depth. .The higher resolution of a low-speed vehicle operating close to the ice enables the block structure of a ridge to be fully delineated. The experiments will be done in spring 2012 from the SATICE camp north of Ellesmere Island and in spring 2013 from the APLIS-2013 camp in the Beaufort Sea (the second to be funded from non-ACCESS sources).

1.2.6 Analysing past ocean change and present conditions (SIO, LOCEAN, AARI)

Past change

SIO will access the longest archived ocean datasets related to the ocean structure of the Arctic and sub-Arctic, particularly in the Eurasian sector. SIO will perform a comparative analysis of observed ocean and sea ice conditions during the 1920-1940 Arctic warm period and recent data to better understand how the recent warm period differs from earlier ones. This analysis contains a reconstruction of the position of the ice margin in the Barents Sea, Barents Sea water mass properties including heat content, and other physical parameters of water and sea ice of the Barents Sea. Historical data will be prepared for use by numerical models of other ACCESS WP1 partners. 

Present conditions

LOCEAN (UPMC) will deploy acoustically navigated floats which are developed as part of the EU ACOBAR FP-7 project to monitor the ocean structure under ice. This  allows ACCESS to use this new technology in an appropriate and relevant manner at minimal cost (logistic costs for deployments only). The floats are also equipped with ULS and will thus also contribute to task 2.5, monitoring ice thickness. LOCEAN (UPMC) will concentrate on the Barents Sea and the seasonal sea ice zone that is undergoing the largest variation as far as sea ice, ocean and atmosphere is concerned. LOCEAN (UPMC) will perform these investigations for ACCESS in close cooperation with modelling activities

AARI will carry out processing and analysis of oceanographic data from “Akademik Fedorov’s” 2007 and 2008 cruises and oceanographic data from manned station drifts in 2007-2009. There will be a continuation of monitoring studies along the Eurasian continental margin between Franz Joseph Land and East Siberian Sea and at manned drifting stations, including probable mooring deployments and deployments of e.g. IMBs and thermistor chains.

The 2007-2009 data will be compared with statistical analyses of collected new data to feed process modelling: heat/salt fluxes from Atlantic Water to the pycnocline/mixed layer/ice; joint analyses of satellite-based and ship-based ice data (concentration and thickness) and thermohaline data; application of bulk models, 1D mixing models and simplified process models for flux estimation and hypotheses testing; testing of parameterization of fluxes used in numerical models; and preparation of information arrays for models validation/tuning. The specific structure of the arrays chosen will be discussed with modellers on the basis of the needs of WP2-5.

1. 2.7 Mapping atmospheric circulation changes from weather stations and data buoys (MET.NO).

All available data from weather stations and data buoys over the Arctic will be quality controlled and made available to other WPs in coordination with the data management task of WP6. Met.no has its own archive of weather station data from stations in Norwegian territory, including Svalbard. These will be reprocessed to the standard data format suitable to be used in the ACCESS databank and combined with records we are able to obtain from other nations (Russia, Denmark, Canada and USA). Buoy data will be obtained from the International Arctic Buoy Programme (IABP). Some of these data will also be used in an assessment of Arctic atmospheric forecasting capabilities in subtask 3.4.

1.3.  Modelling: 

1.3.1 Climate model scenarios

1.3.1.1 Assessment of existing and upcoming climate results (CMIP3, CMIP5 and STORM) regarding recent trends and variability (AWI)

To determine the capability of current climate models we will undertake a comprehensive assessment of coupled climate model results for the last decades. We will use historical data and observational data from the project (tasks 2.1-2.7) as well as results from models constrained with observations (especially ocean-sea ice hindcasts). Climate model results will be taken from public databases (like PCMDI) and from efforts partners are involved in (like STORM). The evaluation will focus on the representation of sea ice, on near surface ocean conditions, and atmospheric parameters, their seasonal and internannual variability, and their trends. Because of the importance of extreme events for the feasibility and safety of socio-economic activities, we will asses the ability of the models to reproduce late 20th century observed variability on interannual to sub-seasonal scale over the next 30 to 50 years; changes in the frequency, locality, and intensity of extreme weather events like cyclones; potential changes in oceanic current systems and hydrography; changes in the exchanges between the Arctic Ocean and the Pacific and Atlantic oceans through various gateways; as well as changes in impacts on the coastal zone due to changed ice conditions, and oceanic and atmospheric flows.

1.3.1.2 Evaluation of future scenarios in the Arctic domain to provide parameters of importance to economic systems as input to WPs 2 – 5 (AWI).

We will analyse results of selected climate models for future scenarios. These models will also be used to provide boundary conditions of dedicated high-resolution ocean-sea models for downscaling and simulation regarding specific scenario simulations for the next decades. Besides scenario calculations, we will utilize the upcoming decadal predictions of CMIP5 to achieve estimates that also incorporate a better representation of the phase of natural long-term variability of the climate system. This is especially important on the relatively near future (two to three decades) ACCESS will focus on. 

1.3.1.3 Adaptation and application of a global earth system model (NorESM) with increased resolution for selected decadal time-slices. (met.no)

1.3.1.4 Application of dedicated high-resolution ocean-sea models for downscaling and simulation regarding  specific scenario simulations for the next decades. (AWI)

1.3.2 Scenarios and process impacts in a comprehensive earth system model (met.no)

The multi-model evaluations in task 3.1 will be supplemented and elaborated further by employing the NorESM comprehensive global earth system model, in order to address processes pertaining to the Arctic, or process descriptions which are prone to cause large uncertainties in the modelled Arctic climate. Three such items are planned to be studied in depth: increased atmospheric resolution, improved sea-ice representation, and the effects of soot aerosols. Depending on the understanding gained from 3.1, one of the items may be changed for another which may appear more interesting. 

All calculations will be made for time-slices, i.e. runs over up to five decades, partly for present-day forcing conditions and partly for selected future emission scenarios (e.g. CMIP5 RCP). Some emission data will be based on scenarios for new economic activity inside the Arctic estimated in ACCESS (WP2). The experiments will be firmly based on regular CMIP5-runs scheduled to be ready by early 2011, approximately when ACCESS should start. The climate impacts of the processes will be adequately quantified by the time-slices allowing for spin-up to avoid artificial shocks.      

1.3.3 Impacts of aerosols, greenhouse gases, contaminants in simplified models (LATMOS, CICERO)

The NorESM studies above will be complimented by a quantification of the distribution of long-lived greenhouse gases (GHGs) using the Simple Climate Model (SCM). Radiative forcing calculations due to the various climate forcing mechanisms from emissions influencing the Arctic region will be performed in a consistent way for the short-lived and long-lived gases CO2, CH4, N2O, and ozone. An analysis of several aerosol components will be considered in the calculation of the radiative forcing of the direct aerosol effect, including sulfate, organic carbon (primary and secondary), black carbon (soot), and nitrate. This work will be done together with met.no also using  the Earth System model NorESM which has a comprehensive scheme for aerosols incl interaction with clouds. We will calculate the radiative forcing of surface albedo change due to emissions of soot in the Arctic region. Spatial distribution of all the climate forcing mechanisms will be provided and sensitivity experiments on how changes in ice/snow cover impact the radiative forcing mechanisms. The work will include a detailed comparison of surface albedo of snow and ice from the model with satellite observations (MODIS, MISR, GlobAlbedo products). A detailed determination of the surface albedo and its changes is essential for the radiative forcing calculations in the Arctic region.

Inter-annual variability in pollutant transports from lower latitudes into the Arctic will be analyzed using multi-year runs of the MOZART model , the Earth System model NorESM in Oslo, and coordinated with  Oslo CTM2 activities. This task will also examine changing contributions of remote and local sources given changes in air pollution legislation (related to updates in the Convention on Long-Range Transport of Air Pollutants, CLRTAP) in source regions (Asia, Europe, North America) and possible increases in local pollution sources in the future. CO-like tracers will be used to examine the evolving contribution of different source regions. Changes in future transport patterns, possibly related to, for example changes in the North Atlantic Oscillation (NAO) will also be analysed using simulations of the Oslo CTM.

1.3.4 Monitoring and forecasting for a short time range (met.no)

This subtask will assess the forecasting capabilities on a short time range (hours to days) which is of importance for performing Arctic economic activities.  Particular emphasis will be on Numerical Weather Prediction (NWP), because weather is an important environmental factor in itself, but also because numerical sea ice and ocean forecasting depend strongly on NWP input. The analysis will be performed applying the operational NWP system of the Norwegian Meteorological Institute including a state-of-the-art variational assimilation system. This serves as an example of a system in operational use for Arctic atmospheric forecasting.

1.3.4.1 Describe present monitoring and forecasting capabilities on the above environmental factors and how these capabilities are likely to evolve in the future (met.no)

Describe present monitoring and forecasting capabilities and identify key factors limiting the monitoring and forecasting capabilities, including an assessment of the various components of the present Arctic observing system (both satellite and in situ data) 

1.3.4.2 Identify key factors limiting the monitoring and forecasting capabilities, and give recommendations for key areas to improve the capabilities (met.no)

The forecast quality and the observation impact on it will be compared to user needs, in particular those which are assessed as a part of WP2.

Propose and analyse scenarios for how forecasting capabilities are likely to evolve in the future and give recommendations for key areas to improve the capabilities. We will consider uncertainties coming from model tools and limitations in the observing system. Future observing systems scenarios will be studied in observing system simulation experiments. The aim is to give a good picture of our short-range forecasting capabilities in a changed Arctic given the known components of the future observing system as well as knowledge on how to fill gaps in a cost efficient way.

1.3.4.3 Assess iceberg forecasting capability

Iceberg forecasting capability is of importance because Arctic activities already occur in areas with occurrence of icebergs, e.g. Shtokman field in the Barents Sea; oil exploration in Baffin Bay; shipping in Greenland waters; transarctic passages. In collaboration with the Canadian Hydraulics Centre, met.no has developed a prototype iceberg trajectory model for use in the Barents Sea (Broström et al, 2009a). The forecast system has been validated with observations of icebergs and ocean current measurements (Broström et al, 2009b). Processes missing in today's forecasting system include effects of variations of ocean temperature with depth on iceberg erosion, loss of kinetic energy due to generation of internal waves, and drift and erosion of bergy bits (small icebergs calved by erosion from a large "mother" iceberg). The model uses pre-described iceberg geometries that is based on statistics from the Grand Banks and this should be adjusted to conditions for the Barents Sea (Broström et al, 2009a). In this project we will write a report that describes strengths and weaknesses of the present iceberg forecasting systems, and make a recommendation for future activities needed to make such a service more reliable and tailored for activities in the off-shore sector.

1.3.4.4 Evaluation of present monitoring and forecasting capabilities for two economic sectors (WP2 marine transport and WP4 resource extraction) (OASys, FastOpt)

NAOSIMDAS will be used to initialize ocean-sea ice hindcasts and assess forecast skills of the forward model. Starting from this initial state and using atmospheric forcing from previous years we will generate ensembles of 3 to 6 month long ocean-sea ice realizations. The ensemble will be analyzed regarding the likely range of ocean-sea ice variability and the probability of extreme events. The procedure will be repeated frequently to provide a quasi-continuous seasonal probabilistic forecast of ocean and sea ice conditions in the Arctic. 

· The assimilation system NAOSIMDAS is set up with the currently available observations system (in situ plus remote sensing) and used to estimate process parameters in the model and initialise hindcasts

· hindcasts are performed and the forecast skill assessed

Interaction of WP1 with other WPs : 

The modelling and observational programme in WP1 will predict parameters of importance to economic systems being analysed in the project and provide input to WPs 2 – 5. In particular:-

WP2 – will receive model predictions of ice extent, thickness and type in future years (10 year increments) along tracks that may be used by shipping, i.e. NE Passage, NW Passage, transpolar route, Barents Sea, E and W Greenland. Provision of latest data on present ice conditions in areas being monitored, including changes in composition of level ice (change in the location of surviving MY ice)  and frequency and depths of ridges compared with older data and climatological means; effects of these changes on seasonal trafficability of ice cover to shipping. This includes the data giving us the ability to specify the ice class now required for given routes in given seasons.

Furthermore, methodologies of network design developed in WP1 will be used in WP2 for economic applications.

WP3 – will receive data and model results on ocean structure changes in European Arctic sector  to provide data needed to estimate changes in occurrence range of certain key species and populations. Ice thickness and  extent changes for predicting changing dates of the delayed (ice-controlled) spring plankton bloom, and also to predict changes in under-ice ecosystems based on what is known of population content of different ice regimes. 

WP4 – will receive data on pressure ridge and thickness reduction rates, with predictions, to be used for producing revised (reduced) design loads for offshore structures. Design loads are based on return periods of extreme ice conditions, notably pressure ridge depth. Changing ridge frequencies and depths will have biggest effect here, but also a reduction in length of the ice-covered season (in seasonal ice zones) will change design load. Data and model predictions of revised ice regime in Barents Sea and Greenland waters will be provided specifically. Predictions of oil spill containment factors from AUV and submarine multibeam mapping work will enable modelling studies to be done of how to detect and clean up spills of different sizes.

More specifically, representative oil spill scenarios in WP4 related to seabed pipelines, tanker loading and transport, and loss of well control (blowouts) during exploration and/or production need input from WP1. The selected scenarios will be simulated under present, 10 years future and 30 years future environmental conditions. These scenarios will concentrate on probable shipping routes (linked to results from WP2) and production sites and provide an ensemble of different oil spill scenarios based around subtle changes in the forcing parameters (e.g. ocean currents, oil viscosity etc). 

Furthermore, methodologies of network design developed in WP1 will be used in WP4 for economic applications.

WP5 – Revised ice limits data will feed considerations of changed SAR needs and changed governance issues based on better access to certain parts of the Arctic that are affected by Law of the Sea disputes.

In addition, within WP1 itself, the AUV study of isostatic relationships between ice draft, freeboard and snow properties will inform the ice thicknesses supplied to other WPs based on altimeter retrievals, with realistic error bars provided as functions of time, space and ice type.


	Deliverables (brief description and month of delivery)

D1.1.1.1: Report on successful test of quantitative network design framework (FastOpt, month 26, report, CO).

D1.2.2.1: Assessment of the accuracy of OSI SAF ice type products (met.no, month 24, report, CO)

D1.2.3.3: Report on Aug/Sep 2011 melt pond statistics and thermodynamics, fed to WP1 modelling for use in predicting accelerated decay (NPI, month 22, report, CO)

D1.2.3.5: Report on analysed data from IMBs (SAMS, month 34, report, CO)

D1.2.3.6: Integrate additional satellite sensors into daily ice drift map production to improve summer (melt season) accuracy (met.no, month 12, dataset, CO)

D1.2.5.2: Completed analysis on previous submarine voyages and delivery of report on single-beam thickness distributions from submarine , fed to WP1 modelling, WP2-4 for reduced ice assessment (UCAM, month 36, report, CO)

D1.2.5.3: Report on ridge shapes and distributions for extreme value  analyses in WP2, WP4  and under-ice ecosystems in WP3 (UCAM, month 36, report, CO)

D1.2.5.4: Report on 2012 AUV mission re. altimetry validation, ridge permeability analysis for oil in ice (WP4), mechanical strength of ice for design load modelling (WP2, HSVA), ridge geometry for ice ecosystem modelling (WP3)  (UCAM, month 24, report, CO)

D1.2.6.1: Monthly evolution of the FDD integrated all over the Arctic and redistributed over subarctic areas for each year. (UPMC-LOCEAN, month 25, report, CO)

D1.2.6.2: Report on historical analysis of change in Russian Arctic ocean conditions 1920/40 versus 1990/2010 (SIO, month 36, report, CO)

D1.2.6.3: Regional distribution of melt onset and freeze up on an annual basis. (UPMC-LOCEAN, month 28, report, CO)

D1.2.6.4: Ocean variables from floats fed to WP1 modelling and WP3 fisheries. Float ice thickness fed to WP3,4 for comparison with satellite, submarine results and use in interpretation (UPMC-LOCEAN, month 30, report, CO) 

D1.2.6.5: Report from AARI on analysis of recent oceanographic voyages in Russian Arctic (AARI, month 31, report, CO)

D1.2.7.1: User guide containing quality assessment of Arctic weather station and buoy data (met.no, month 12, report, dataset, CO)

D1.3.1.2: Results of Arctcic ocean-sea ice downscaling runs validated and documented (AWI, month 36, report, CO)

D1.3.3.1: Impact of improved model processes (sea-ice and soot) (met.no, month 45, data available, CO)

D1.3.4.1: Report on present status of iceberg drift and deterioration modelling, and recommendations for how this service can be improved (met.no, month 12, report, PU).

D1.3.4.2: Report on forecast quality and assessment of state and impacts of the components of the Arctic observing system (met.no, month 24, report, PU)

D1.3.4.4: Future scenarios for evolution of the observing system for Arctic short-range forecasting (met.no, month 42, report, PU)

D1.3.4.5: Report on assessment of forecast skill (OASys, month 46, report, CO).
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	Objectives 

The objective of WP2 is to investigate and define the necessary actions for the implementation of Marine Transportation and Tourism in the Arctic in view of the impacts of the climate change on the economic opportunities and the protection of the sensitive environment. 

Specific objectives of this work package are investigations and conclusions on the following issues:

· Impact of climate change on  Arctic  Shipping 

· Rules and regulations for marine Arctic transport in view of the changing  ice conditions

· Infrastructure needs for increased shipping

· Pollution in the Arctic Ocean by increased shipping

· Improvements of safety and economy of Arctic shipping

·  Socio-Economic aspects of Arctic transport and tourism 

· Arctic shipping governance under climate change conditions




	Description of work (broken down into tasks , and role of participants

Task 2.1 Effect of Climate Change on Arctic Shipping

Task 2.1.1 Analysis of  historical sea ice data and their influence on the navigation along the Northern Sea Route  in the 20th and the beginning of the 21st century (AARI)

Task 2.1.2 Estimation of the navigation efficiency on the Northern Sea Route in past climate situations in comparison to various future scenarios under climate change (AARI)

Task 2.1.3 Variability of sea ice conditions in specific regional areas that are specifically challenging for navigation in past and future climate regimes (AARI)

Task 2.1.4 Recommendations for navigation based on present sea ice conditions along the Northern Sea Route and other navigational routes in the Arctic (AARI)

Ice conditions in the Arctic in the 20th century will be analyzed focussed on the conditions for navigation in ice infested waters. The analysis will cover natural variability as well as superposed climate change effects. For this purpose historical data sets will be used to study regimes and their variability of the most important sea ice parameters along the long-explored navigational routes and to find new perspectives (safely and economically) for navigation routes in the Arctic taking into account recent climate changes. Consequently, sea ice influence on the navigation efficiency  in the Arctic under the different scenarios of climate change will be estimated.

Task 2.1.5 Evaluation of user requirements and needs for forecasting of ice conditions (MET.NO) 

The Ice Service of MET.NO will determine from its users and international marine information service contacts what monitoring and forecasting products are requested and needed for high latitude activities, and how future climate scenarios might change these requirements. Assessment of future monitoring and forecasting requirements based on scenarios supplied by WP1 and  international efforts to standardize sea ice and iceberg information services.

Task 2.1.6 Calculation of  the travelling time needed on the North-East and North-West Passage in the past (1960-2000),  present (2000-2010) and in the years to come (HSVA)

While traveling in ice infested waters the required actual power is very much depending on the actual ice condition. The conditions can vary from open water to severe ice features resulting in huge difference of time needed per traveled mile. The aim of this task is to (1) analyse the variability of various sea-ice parameters provided by AARI (Task 2.1.1)(terms of ice formations and melting, ice thickness, ice extent, presence and positions of ice massifs, fast ice etc.) for the 20th and the beginning of the 21st century and (2) to develop scenarios of the most probable changes of the ice conditions for the future. The Routing Software, ICEROUTE, developed by the Hamburg Ship Model Basin (HSVA) and verified in different EU funded projects (ARCDEV and ARCOP) will be used to calculate the traveling time needed for a passage in arctic waters from location A to destination B. The model uses data on seaway, ice features (level ice, pressure ridges, rubble fields and pack ice), ice & snow thickness, ice strength and lateral ice pressure. Simulations will be carried out for different ship types optimized for different environmental conditions including, for example, open water, level ice, deformed ice as well as different operation areas and different time horizons. The time horizon covers the past (1960 to 2000), the present (2000 to 2010) as well as future ice data predictions (scenarios). Ship routes to be investigated are the North-East-Passage as well as the North-West-Passage, if information on ice conditions can be provided.

Task 2.2 Rules and Regulations for Marine Arctic Transport in view of the changing ice conditions

The aim of this task is to (1) review existing rules and regulations for shipping in the Arctic, (2) identify gaps and shortcomings with respect to environment impact and risk assessment  and(3) provide suggestions for adjustments and consequences from the impact of climate change. The results will be transmitted to WP5 for further use in governance actions. (HSVA, UCAM)

Task 2.3 Identification of Infra-Structure Needs (UCAM)

The impact of expanded use of the marine Arctic on Arctic communities and on the broad requirements for the marine infrastructure will be identified including the priorities of needed infrastructure and the near-term investments necessary to achieve acceptable levels of risk and safety. The AMSA information developed from a series of Town Hall meetings held in Arctic communities will be used to highlight the key concerns and opportunities expressed by the local residents. This information will be used to develop strategies to mitigate selected impacts and limit potential user conflicts in local and regional Arctic waterways.

Task 2.4 Pollution in the Arctic Ocean from increased Shipping

Task 2.4.1 Air pollution and surface deposition related to today's and future Arctic shipping  (LATMOS, University of Oslo and DLR 

The aim of this task is to quantify the impact of different types of shipping on the air quality and deposition in the Arctic. For this purpose  measurements  of the various components of the exhaust of different types of ships in the Barents Sea will be carried out by an 8-day air-craft mission. The results of these measurements will be used to improve the different simulation models and to quantify the global and regional changes resulting from different shipping activities in the distribution of ozone, black and organic carbon, sulfur dioxide and sulfates, nitrates and many other chemical species. The impact of ships on the deposition of ozone, black and organic carbon, sulfates and nitrates will be quantified. (LATMOS, University of Oslo, and DLR)

Task 2.4.2 Calculation of fuel consumption per mile for various ship types as a function of power and speed in various ice conditions in the past, at  present and in future. (HSVA) 

The routing software, ICEROUTE, will be used to calculate the fuel consumption as a function of power, ice conditions and speed for various ship types traveling on different ice routes in the Arctic. The result of this simulation is the basis for an exhaust gas emission value calculated from the actual power consumption per mile for each leg and for the total voyage. In addition to the gas emission the discharge of warm engine cooling water can be determined. Calculations will be carried out using existing data from the past (1960 to 2000), the present (2000 to 2010) and ice data as predicted (scenarios). This task is the continuation of Task 2.1.6 with respect to air pollution 

Task 2.4.3 Investigation of the decrease of ice by Arctic shipping . (WWF)

WWF will investigate the implications for increasing Arctic shipping traffic on the emission of black carbon, and the associated feedback such emissions may have on the melting of sea ice. This is an additional aspect of the impact of pollution on the ice reduction as a consequence of the increased shipping. The study will also examine the impact of potential governance mechanisms and mitigation technologies upon projected soot deposition with recommendations regarding Arctic emission regulations. Oil-spill pollution prevention and combat is being covered by WP4

Task 2.4.4 Noise propagation from commercial fishing and vessel traffic in the Arctic environment today and  in future ( SIO)

The aim of this task is to investigate noise propagation from commercial fishing and vessel traffic in the Arctic environment (primarily in the Barents Sea). This includes the estimation of averaged noise levels and its trend in area of cetacean habitats close to commercial shipping routes. SIO will upgrade autonomous passive hydro-acoustic buoys, that were used on regular base within the other seas, for Arctic conditions. (On site experimental validation of the predicted levels by using long time passive acoustic bottom buoys measurements will be carried out without making use of ACCESS funds)

Task 2.4.5 Modeling the propagation of noise from increasing ship traffic in the Arctic (UPC)

Task 2.4.6 Design, manufacture and full scale testing of a low cost autonomous buoy for recording under-ice noise from ice going ships.(UPC)

Task 2.4.7 Noise pollution in the Arctic: Mitigation procedures and policies. (UPC) 

The proposed activities of Task 2.4.5 to 2.4.7 try to understand, model and reduce the effects of noise pollution on marine mammals caused by shipping in ice covered waters. After modeling the propagation of noise from increased shipping in the Arctic, it is intended to verify these modeling results by full scale measurement of the propagation of shipping noise under ice in the surrounding of shipping routes. For these measurements an autonomous noise recording buoy for Arctic conditions will be built. A concept will be created to mitigate and minimize acoustic impacts from shipping in the Arctic and to incorporate this in the governance section. All these activities of UPC will be carried out in close cooperation with partner SIO in  Task 2.4.4. Task 2.5 Improvement of Safety and Economy of Arctic Shipping

Task 2.5.1 Measurement of  lateral stresses in Arctic ice by a purposely designed and built stress sensor buoy deployed  in the Arctic Ocean ( HSVA, SAMS)

HSVA together with SAMS will develop a buoy which will be taken to the Arctic and frozen in level or pack ice during the WP1 expedition organised by SAMS. The measured pressure data together with environmental information, temperature, wind speed and direction, current etc. and position of the buoy will be transmitted via satellite onshore. Available meteorological and oceanographic data and satellite pictures will be used to gather information on the dependence of the pressure on environmental parameters. The collected data will be used to improve the ICEROUTE- transit model. In WP1 the data will be used to benchmark the ice prediction models with respect to ice pressure.

Task 2.5.2 Design of the future Arctic Observing System for safer shipping.  (OASYS, FASTOPT) 

The objective of this task is to use quantitative network design (QND) methods to optimise forecast skill for the North-East-Passage. It builds on the QND framework (including the assimilation system NAOSIMDAS and the forecasting system) developed in WP1. The sub tasks are:

· set-up of a forecasting system for time scales of days to a few weeks 

· extending the forecasting system to predict target quantities relevant to ship routing, e.g. ice pressure on the hull along the North-East-Passage

· evaluate a set of candidate networks consisting of currently available and possible future remote-sensing data in conjunction with a set of in-situ observations for a number of potential sampling locations and times

Task 2.6 Socio-economic Impact of Arctic Transport and Tourism (ESRI)

Task 2.6.1 Socio-economic costs and benefits of Arctic transport 

The aim of this task is to (1) review the literature on the demand for marine transport to and from Europe, East Asia, the West Coast of North America, and its East Coast – and thus the potential demand for shipping in the North East Passage and the North West Passage. We will (2) distinguish between the value and the volume of transport. We will (3) conduct a meta-analysis of the price and income elasticities of intercontinental shipping, and (4) combine this with a number of long-term scenarios of economic development to construct a set of scenarios of the demand for intercontinental marine transport.

Elsewhere in the work package (Task 2.1) the effects of climate change are estimated on the transport possibilities in the northern passages. Reinterpreting as scenarios of supply, we will (5) build scenarios of the transport flows through the North West and the North East Passage. We will (6) also estimate the welfare gains (consumer surplus plus producer surplus) that result from having alternative routes to the Panama Canal / Cape Hoorn and the Suez Canal / Cape of Good Hope, as well as the lost producer surplus along the displaced shipping routes.

Task 2.6.2. Socio-economic developments of Arctic tourism 

ESRI will use the Hamburg Tourism Model (HTM) to estimate the effects of climate change on tourism in the Arctic. HTM is one of three models of the supply and demand of domestic and international tourism, the only one that includes the effect of climate change on the supply and demand for tourism services. HTM operates at the country level, but downscaling methods have been developed and successfully applied. For this project, we will use the downscaled version.

Climate change has a number of different impacts on tourism in the Arctic. On the one hand, the Arctic will become less forbidding and more accessible. On the other hand, the Arctic may well lose some of its unique characteristics. Such threats may lead to a temporary surge in the number of tourists, who would want to experience the Arctic before it is gone.

In order to capture these effects, we will (1) adjust the generic characterisation of the demand and supply of tourism services that is currently in the model to reflect aspects that are particularly important to Arctic tourism. The adjusted, downscaled version of HTM will then be used to (2) estimate tourist numbers, length of stay, total expenditure, consumer surplus, and producer surplus for the period 2010-2030 for a number of alternative socio-economic and climate scenarios. Task 2.7 Identification of Governance related issues of  maritime transport and shipping 

Task 2.7.1 Evaluation of governance related results in WP2 for consideration in WP5.
In this task all governance related issues and recommendations, which have been defined in the various tasks of WP2 will be compiled, analyzed for their immediate or longer term importance and provided for considerations in WP5  (JSC, UCAM)

Task 2.7.2 Identification of governance challenges facing Marine Transport on all potential Arctic routes 

WP2 will evaluate elements of AMSA recommendation themes with a view to how they may impact on the future use of the Arctic Ocean for trans-Arctic navigation and  voyages.  Particular attention will be devoted to the timing of future regulations from the International Maritime Organization (IMO); the potential development of an Arctic marine traffic aware system (with expansion/improvement of tracking and monitoring of Arctic marine activity); the enhancement of oil spill prevention from Arctic ships; the development of uniform governance of Arctic shipping including the possible harmonization of Arctic marine regulatory regimes; and, addressing concerns for invasive species, stack emissions of greenhouse gasses, and impacts on marine mammals.(UCAM)
Task 2.8 Indicators for a sustainable development of Marine Transport and Tourism in the Arctic

Task leader: J. Schwarz; Partner: UCAM, WWF, HSVA, SIO, UPC, DLR, AARI, ESRI, ?

Indicators will be defined, in order to evaluate their potential to influence the economy, the environmental impact and the sustainability of the Marine Transport and the Tourism in the Arctic environment as it is affected by climate change. 



	Deliverables (brief description and month of delivery)

D.2.1.1 Historical ice conditions and its influence on navigation on NSR, month 12

D.2.1.2 Navigation efficiency on NSR and in difficult shipping zones as effected by Climate Change, month 24

D.2.1.3  Recent ice conditions in the Arctic + recommended navigation routes, month 18

D.2.1.4  Assessment of current monitoring and forecasting requirements from users and international providers of services, month 12

D.2.1.5 Assessment of future monitoring and forecasting requirements based on scenarios supplied by WP1, 6 months after WP1 deliveryD.2.1.6 Report presenting results of ICEROUTE calculations of traveling time for different scenarios and routes on NSR and NWSR in past, present, and future, month 36

D.2.2. Review of rules and regulations for Arctic shipping/ recommendation for changes due to Climate Change, month 15

D.2.3
Infrastructure needs according to AMSA and other investigations, month 20

D.2.4.1 Air pollution and surface deposition related to present and future Arctic shipping, month 48 

D.2.4.2 Calculation of fuel consumption per mile for various ship types and ice conditions in past, present and in future, month 37

D.2.4.3 Investigation of the risk associated with the transport of oil out of the Arctic, month 24

D.2.4.4  Noise propagation from commercial fishing and vessel traffic in the Arctic today and in the future , month 25

D.2.4.5 Modelling, measuring and mitigating noise poluution in the Arctic, month 36

D.2.5.1. Design and fabrication of lateral stress sensor and measuring lateral stresses in Arctic ice,  month 45

D.2.5.2  Recommendations for the design of the future Arctic Ice Observing System for safe marine transport under changing ice conditions, month 48

D.2.6.1 Socio-economic costs and benefits of Arctic transport , month 36

D.2.6.2 Results of downscaled and adjusted HTM 1,4 model runs under various tourism scenarios of socio-economic and climate change, month 48

D.2.7. Extraction of governance related issues of Task 2 –Reports also for Task5, months 24-32-42
D.2.8 Indicators for sustainable  Marine Transport and Tourism in the Arctic




	Work package number 
	3
	Start date or starting event:
	1

	Work package title
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	Activity Type
	RTD
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	5
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	15
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	22
	23
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	WWF
	NOFIMA
	Beijer
	UPC
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	Objectives 

The main objective of this work package is to estimate and quantify how climate changes impact Arctic fisheries and aquaculture, and the livelihood of communities and economic actors depending of these industries. The work will focus on the fisheries, aquaculture and livelihood in the European Arctic sector, and how governance can support the fisheries industries under climate change influence. 

The specific objectives of this work package are to:

3.1 quantify and illustrate how climate changes impact the fishing activities within the Arctic environment, due to biological and regulatory constraints
3.2 review effects from climate change on aquaculture production within the Arctic, including the environmental feed-back effects on the socio-ecological system 

3.3 assess the effect from climate change on input and output markets of the Arctic industry 

3.4 evaluate the regional and local effects of climate-related environmental changes on fisheries, based on Russian and Norwegian case studies, and to estimate the exposure and the social vulnerability of commercial and subsistence fishery; 

3.5 analyse national policies relating to the legal framework of fishery, environmental legislation and national perspectives on integrated ocean management and to review how fisheries management options are influenced by climate changes

3.6 elucidate the behavioural responses from different economic actors involved in Arctic fisheries, to ecosystem changes and policy interventions as results of climate change

3.7 map the distribution of marine mammal populations in the Arctic, and assess the influence from climate, and human activity, changes on traditional whaling

3.8 develop indicators for sustainable development in the Arctic fisheries sector, by emphasising the economic development which is subject to trajectory uncertainties


	Description of work (broken down into tasks, and role of participants)

 WP3 will apply various methodological strategies – dependent of the nature of each task – in order to reveal the impact from anticipated climate changes to biomasses, economic actors, societies, governance agencies and stakeholders. .Task WP3.1: Quantification of economic effects of climate change in a fisheries system

Task leader: A. Eide (NOFIMA) partner: D. Slagstad (SINTEF F&H) and E. Henriksen (NOFIMA)

Objective 3.1 will be met by applying bioeconomic modelling of idealised fisheries, incorporating ecological system dynamics and spatial distribution. The main focus will be to evaluate the performance of different management strategies based on indicator based Harvest Control Rules (HCR). NOFIMA will by means of continuous cellular automata modelling describe Arctic ecosystems with special reference to the Barents Sea, and quantify economic effects of climatic changes. SINTEF F&H, and their SINMOD model, will provide important input to this task, taking IPCC scenarios into account and employ outputs from WP1. . The model will rely on  historical catch data and employ current knowledge on the field, suggesting that management constraints may have greater impact than the effect of climate change in highly fluctuating ecosystems like this. 
Task WP3.2: Aquaculture in the Arctic – implications from climate change

Task leaders: Ø. Hermansen (NOFIMA) and M. Troell (BEIJER), partner: P. Lewis (WWF).

Objective 3.2 will be met by a substantial and thorough assessment Arctic aquaculture. NOFIMA and BEIJER will a) map current aquaculture production within the Arctic and the regulations and government systems in place, b) review climate change effects on Arctic aquaculture, and, finally c) review the effects from Arctic aquaculture production on the larger socio-ecological system, based on an ecosystem management framework. Also task WP3.2 will build, partially, on inputs from WP1. Parallel, WWF will map the present-state Russian aquaculture infrastructure and legislative status, to quantify the anticipated production in the near time future.

Task WP3.3: Climate change effects on factor and product markets for capture fisheries 

Task leader: Ø. Hermansen, partners: J.R. Isaksen, B. Dreyer, G.S. Grundvåg and A. Iversen (all NOFIMA)

Objective 3.3 will be met by NOFIMA, who will elucidate knowledge on how climate changes will spur governmentally or consumer induced price changes in factor or product markets that will alter the activity at sea, and the catch composition of the fishing fleet. Earlier work at NOFIMA has suggested that changes in fishing activity are heavily impacted by the level of input costs in the industry, and how they change. Further, the market price of fish determines the relative attractiveness of specific species. Examples of such changes can be how increased fuel oil taxation can make some specific fisheries unprofitable or how consumer awareness on the climate friendliness of single fisheries can shift demand from one species to another. Here input from WP1 will guide the policy scenarios to be discussed.

Task WP3.4: Socio-economic impact of climate change on fishery sector

Task leader: Anna Stammler-Gossman (UoL), partner: P. Lewis (WWF)

Objective 3.4 and 3.5 will be addressed by this task. The relationship between climate change and fisheries is complex and depends on generalisations derived from case-by-case assessments of past and present. AC-UoL will evaluate what might be the regional and local effects, and responses of fisheries, to climate-related environmental changes. To do so it is needed to identify how societies negotiate with present-days changes in abundance or availability of living marine resources, changes in regional and international fishery  management strategies, market prices, and international and regional legislation. The proposed analysis will also consider the societal and cultural components of existing discourses in the fishery management, governance, and adaptive strategies. WWF will assess the impact of climate change and propose adaptation measures in relation to the sustainability and management of fisheries and aquaculture in the Russian – Norwegian Arctic. The research problems will be solved by field work in Arctic areas, in-depth interviews and data collection together with a literature review.

Task WP3.5: Eliciting behavioural responses from relevant user groups and stakeholders

Task leader: Therese Lindahl (BEIJER) partner: Anne-Sophie Crépin (BEIJER)Objective 3.6 will be met by this task. BEIJER will, by utilising experimental and empirical methods combined with theory, establish knowledge on how different stakeholders (mainly fishermen) respond to abrupt ecosystem changes and policy interventions induced by climate changes. We will also test how people react to uncertainty about these changes The advantage of experimental methods is the creation of exogenous variation in the variable of interest, allowing the establishment of causality rather than mere correlation. By addressing various commercial and subsistence (indigenous) fishermen, response differences among groups as well as individuals can be identified.

Task WP3.6: Marine mammals in the Arctic

Task leader: Michel Andre (UPC)

Objective 3.7 will be met by literature surveys and field studies carried out by UPC. Climate change will pose a variety of threats to marine mammals. While some species may adjust to changing food availability, others may be handicapped by their very specific food requirements and hunting techniques. By mapping the current distribution of the Arctic populations of marine mammals, conservation measures may be able to address the secondary effects of climate change, thereby help to understand how circulation, stratification, sea-ice dynamics, and marine mammal utilization of arctic shelves will change in response to a diminishing ice cover. Also, climate changes might alter Eskimo whaling traditions, mediating through loss of ice coverage, reduced bowhead whale biomass, other ecosystem changes or increased human activity like transportation and exploration. The aim of this task will be to identify the threats this traditional whaling is facing as well as the conservation status of their main preys, particularly the endangered bowhead whale.  UPC will also contribute to the modelling of cetacean acoustic signal propagation in WP4.

Task WP3.7: Indicators for a sustainable fisheries development in the Arctic

Task leader: A-S. Crepin (BEIJER), partners: A. Eide, J. Isaksen and Ø. Hermansen (NOFIMA), M. Troell and T. Lindahl (BEIJER), A.Stammler-Gossman (UoL), P. Lewis (WWF), M. Andre (UPC)

To reach objective 3.7, indicators for the Arctic fisheries sector will be devoloped in order to determine the impact of changes in economic activities and whether it corresponds to a sustainable development. A wide range of indicators can be idendified: some measuring changes in catch and production level (also on a regional basis), some addressing energy use, availability and dependency, while others emphasising economic development (e.g. value creation, employment and welfare). The risks for ecosystems and local communities will be addressed. To take into account uncertainties about future development, indicators will be provided for different scenarios (developed under WP1). The outcomes from this task will provide a sound basis for the integrated discussion under WP5.

Interaction of WP3 with other WPs:

WP1 

WP1 will provide scenarios for climate changes necessary for the assessments of economic impacts in the Arctic fisheries sector. WP3 will provide WP1 with data on fisheries and societal conditions in the Arctic if needed. 

WP 2 and WP 4 

WP3 will cooperate closely with both WPs to assess interactions between fisheries and other activities. In particular, within a Coastal Zone Management perspective, any interest group that seizes an area of the sea (at some point of time) excludes others from utilizing that same area. In addition, the externalities from resource extraction, transport and fisheries - in the form of pollution, noise and (in some cases) seabed habitat distruction will be taken into account when relevant. 

WP5

The outcome of WP3 will enter WP5 where the synergies from ACCESS will be evaluated. Specifically,  indicators will be provided for different scenarios (developed in cooperation with other WPs) which will provide a sound basis for the integrated discussion under WP5.


	Deliverables (brief description and month of delivery)

D3.1.1 Economic impacts of global warming on fisheries –journal publication (SINTEF F&H/NOFIMA) (month 36)D3.2.1 Climate change and Arctic aquaculture –journal publication  (NOFIMA/BEIJER) (Month 36 ) 
D3.4.1  Economic settings, societal and cultural priorities in the fishery and aquaculture sectors Past and present impact of biophysical changes on fisheries (UoL/WWF) (Month 30 ) 

D3.6.1   Climate change impacts, and human responses, affecting traditional whaling (UPC) (Month 36) 
D3.4.2  International and national fishery management, adaptation practices and strategies to climate-related changes in fisheries (UoL) (Month 48 ) 
D3.3.1  Market responses to climate change – journal publication (NOFIMA) (Month48)         


D3.5.1  Results from field experiments in the Arctic (BEIJER) (Month 48)

D.3.7.1 Indicators for sustainable development in the Arctic fisheries sector (all WP3 partners) (Month 36




	Work package number 
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	Objectives 

The main objective is to provide a detailed assessment of the impact of economic activities related to the extraction of oil and gas in the Arctic. 

Specific objectives are:

4.1 Analyzing the socio-economic impacts of resource extraction activity on European and world markets and economies;

4.2 Assessing existing technologies including (a) fixed and (b) floating structures as well as (c) subsea- systems for a safe extraction of energy resources under Arctic conditions with minimal impact on the Arctic environment, identifying technological gaps that hinder Arctic development and providing pathways for future technological development this also includes (d) the removal and de-assembling of offshore facilities as well as (e) problems related to winterization;
4.3 Assessing existing rescue and evacuation crafts or vessels and identifying requirements for adjustments to account for the special situation in the Arctic;
4.4 Assessing the risks of resource exploration, extraction and transportation in Arctic waters regarding  (a) oil spill response capabilities and technologies in ice-covered waters including contingency planning, (b) the behaviour of different types of oil and gas products in cold environment, (c) the impact of present and future oil spill scenarios for different climate change predictions and extreme event scenarios regarding the spread of oil, (d) providing recommendations for the design of an observing system tailored to a save resource extraction, (e) ice bergs;
4.5 Assessing potential environmental pressures with respect to (a) the impact of gas and oil drilling on air quality and (b) health of the environment, (c) noise pollution, (d) identification of ecologically vulnerable areas as well as (e) existing conservation plans for the most rare species in the areas of possible oil and gas development; 

4.6 Developing legal and institutional solutions to the found problems and elaboration of possible institutional and legal conflicts.

4.7 Assessing the impact on sustainable development taking into account uncertainties about the future


	Description of work (possibly broken down into tasks), and role of participants

Task 4.1 Socio-economic impacts of resource extraction 

Task 4.1.1 Assessment of non-renewable resources in the Arctic with a focus on oil and gas fields, including produced quantities, production costs and local employment effects (Task leader: K. Rehdanz (IFW), partner: J. Berger (IMPaC) and close collaboration with stakeholders) 

Task 4.1.2 Development of quantitative scenarios for the additional supply of Arctic gas and the impact on global gas flows including consequences for other gas producing regions as well as selected downstream markets (Task leader: D. Lindenberger (EWI)), partner K. Rehdanz (IFW), Task 4.1.3 Development of quantitative scenarios for the additional supply of Arctic oil and the impact on global oil flows including consequences for other oil producing regions and markets (Task leader: K. Rehdanz (IFW))

Task 4.1.4 Model based assessment of the impact of the scenarios developed under Tasks 4.1.2 and 4.1.3. on the demand for energy including changes in trade flows, exchange rates, welfare and employment with a particular focus on the EU. Analysis of the interaction of additional supply and changes in demand through iteration of different types of models (Task leader: K. Rehdanz (IFW), partner: D. Lindenberger (EWI))

Task 4.1.5 Evaluation of the impact of Arctic resource extraction on European policy objectives. One special focus will be on the implications for European security of energy supply, via the construction, and evaluation of a suitable set of indicators (Task leader: K. Rehdanz (IFW))

Objective 4.1 will be met by the economics subgroup (IfW) by framing scenarios how, where and when Arctic energy resources will be produced and delivered to which markets. Apart from varying assumptions about the development of international oil and gas markets and economies, these scenarios will be based on projections of sea ice from WP1, complemented by estimates of production costs and local employment effects depending on different technologies, as provided by IMPaC. The scenarios will be evaluated and consequences for import composition and quotas of European economies and beyond as well as European and global transport routes and modes will be determined. We will also evaluate the consequences for substitute fuels and non-energy economic sectors including distributional implications within Europe and beyond, such as implications for welfare and trade. 

Modelling work will be carried out using EWI’s global gas markets model MAGELAN and IfW`s global computable general equilibrium model (CGE) model DART. The use of both models ensures a balance between sufficient detail and necessary scope. The models will be iterated to cover and quantify repercussions between energy supply from the Arctic and according demand from European and other markets as well as between gas markets and the rest of the economy (D4.1.1 ). Furthermore, we will assess implications for Europe’s security of energy supply, constructing, using and evaluating an according set of suitable indicators and finally derive policy recommendations on European and national levels concerning all described aspects (D 4.1.2). This inter-sectoral analysis will take into account the energy sector (meso-economic perspective) but also all relevant downstream sectors (macro-economic perspective). From the found results of task 4.1, policy recommendations will be derived and directly fed into WP5.

Task 4.2 Assessment of technological issues 

(Task leader: J. Berger (IMPaC), partner: P. Jochmann (HSVA))

Task 4.2.1 Assessment of existing offshore structure concepts (including fixed and floating structures for exploration, production, storage , off-loading and transport, and land-based infrastructure) based on future ice conditions and identification of requirements for adjustment to account for the special situation in the Arctic (Task leader: P. Jochmann (HSVA), partner: J. Berger (IMPaC)) 

Task 4.2.2 Assessment of existing sub-sea systems and possible future developments including onshore infrastructure based on future ice conditions and identification of requirements for adjustment to account for the special situation in the Arctic (Task leader: J. Berger (IMPaC))

Task 4.2.3 Assessment of removal and de-assembling of offshore facilities after drilling or production phase (above-water, sub-sea, floating, fixed, exploration, production, storage and transport) based on future ice conditions and identification of requirements for adjustment to account for the special situation in the Arctic. (Task leader: J. Berger (IMPaC))    

Task 4.2.4 Assessment of climate change impact on winterization problems, guidelines and rules for offshore structures operating in Arctic regions (Task leader: P. Jochmann (HSVA))

Task 4.2.5 Assessment of existing rescue and evacuation crafts and vessels as well as suggestions for alternative concepts based on future ice conditions and identification of requirements for adjustment to account for the special situation in the Arctic. Work to be done in closed cooperation with WP2 (Task leader: J. Berger (IMPaC), partner: P. Jochmann (HSVA)) 

Objectives 4.2a-d will be achieved by comparing and assessing the current state-of-the-art of technology which can be applied for the different phases of the offshore and sub-sea field development under Arctic conditions with the future requirements following from climate change. Systems and components considered during the study work will include seismic survey, exploration drilling, production, storage, transfer and transport as well as land-based receiving plants for hydrocarbons. To assess the behaviour of offshore structures under the changing Arctic conditions various computer programs are available (e.g. ANSYS, ANSYS AQWA, PLAXIS, AUTOHYDRO, SACS) to simulate the reaction of the structure to ice and non-ice loads and to model the interaction of the structure with the seabed. Also various ice model test results are available to assess and predict the behaviour of fixed and floating offshore structures. In many cases the interaction with sea ice features (level ice, rafted ice, pressure ridges, ice bergs) will represent the dominating load scenarios. Depending on the type of structure and expected future wind, wave and current situations in the Arctic also non-ice conditions may become important for the structural integrity and overall stability of an offshore structure. The extreme ice and non-ice load scenarios will be considered for the structural design of offshore facilities while scenarios with lower probability will be important for the operation of the structures under Arctic conditions. This work task will be conducted in close cooperation with WP1.

As a major outcome of the assessment a set of matrices will be delivered providing the basis for recommendations of technical concepts and for identifying gaps in the design of offshore facilities for Arctic areas under the changing environmental conditions. This work will be conducted in close cooperation with WP1 providing information on ice extent, ice thickness, ice coverage, floe size, ridge density (no. / unit length) and occurrence of hummock and icebergs. While HSVA will concentrate on floating offshore structures IMPaC will focus on fixed structures (D4.2.1.). It is very likely that in future complete sub-sea systems for production, storage, off-loading and transport of hydrocarbons will be used in the Arctic in addition to conventional above-water systems. IMPaC will assess the existing sub-sea systems and possible future developments will be taken into consideration (. The assessment of the above technologies includes considerations regarding the removal and de-assembling of all sorts of offshore facilities after drilling or production phase by IMPaC (D 4.2.3).

Concepts for year around offshore operations in cold climate have to solve the winterization challenge. One subtask (task 4.2.4) of this WP concerns the investigation of the impact of the future Arctic climate on the winterization issues like icing/de-icing, heating of water and fuel lines, thermal expansion and stress in the selected materials, fire fighting and rescue equipment etc. Existing recommendations and guidelines with respect to winterization problems are available from different organisations like CSA, DNV and others. They will be reviewed and evaluated considering present artic environmental conditions. On the basis of this knowledge HSVA will analyse the applicability of these recommendations and guidelines in the context with climate change and predicted future artic environmental climate conditions to achieve objective 4.2e (D4.2.6). This work task will be conducted in close cooperation with WP1 and WP2.

All activities associated with exploration, production and transport of hydrocarbons in the Arctic require reliable evacuation and rescue systems for the persons on board of the different floating or fixed platforms and other offshore facilities. These evacuation and rescue systems have to work under extreme conditions as e.g. sea ice or open water conditions, under extremely low temperatures, during low visibility due to darkness, smoke, snowfall and fog. Also in case of any marine transportations including tourism in Arctic areas evacuation and rescue systems need to be available. This also applies to research or fishing vessels when they operate under ice conditions. Presently available evacuation and rescue systems have been developed primarily for non-Arctic conditions. For Arctic conditions some approaches to develop improved evacuation and rescue systems have been started. IMPaC and HSVA were involved in the development of some of these systems. Objective 4.3 will be met by assessing presently available evacuation and rescue-systems considering the future climate conditions under which evacuation and rescue operations will need to be carried out in the Arctic. Gaps will be identified and proposals will be made how to overcome shortcomings of these systems (D4.2.5). IMPaC will concentrate on evacuation systems for offshore platforms, while HSVA will focus on lifeboats and rescue equipment for vessels in cooperation with WP1, WP2 and WP3. Information on ice extent, ice thickness, ice coverage, floe size, ridge density (number/unit length) and occurrence of hummock and icebergs will come from WP1.

As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.3 Assessment of environmental risks related to resource exploration, extraction, and transportation, and contingency planning for mitigation of risk 

Task 4.3.1 Assessment and recommendations regarding oil spill response capabilities and technologies in ice-free and ice-covered waters. (Task leader: J. Wilkinson (SAMS),  partners:M. Reed (SINTEF), ) , P. Jochmann (HSVA), P. Wadhams (DAMTP), N. Hughes  (Met.no))

Objective 4.4a will be met by comprehensively reviewing the state-of-the-art technologies presently available to mitigate the environmental and socio-economic impacts of an Arctic oil spill (D4.3.1). Oil spill contingency and response strategies vary considerably between open water and a sea ice cover. The temporal and spatial variability of the Arctic sea ice cover means that we need strategies that are tuned to the appropriate ice and weather conditions at the time of a spill. This task brings together knowledge that has been amassed over many decades, including the significant review papers that have been prepared. In particular we will draw information from the recently conducted reviews by the Joint Industry Project (JIP) in which ACCESS partner SINTEF were key participants. We will cover four areas (1) detection, (2) fate, behaviour and weathering, (3) modelling and (4) response techniques / countermeasures. The final chapter of the review process will be recommendations for further technological developments, as well as suggestions on improvements to the delivery of a key (European based) Arctic oil spill contingency planning service. In addition we will suggest a programme for the development of the improvements we recommend in order for spin-off proposals to be developed. Close ties with WP2 will ensure that all issues and techniques associated with the transportation of hydrocarbons are well integrated within this review.

A thorough understanding of the environmental risks (and their limitations) related to resource exploration, extraction, and transport will allow for a better and a more comprehensive contingency planning system to be developed for the mitigation of risk. This in turn leads to a better and more responsive regulatory regimes and thus governance (WP5).

Task 4.3.2 Assessment of the behaviour of different types of oil and gas products in a cold water environment based on experiments and modelling (Task leader: J. Wilkinson (SAMS), partner: P. Daling (SINTEF) P. Wadhams (DAMTP), N.  Hughes (Met.no)) 

Objective 4.4b is tackled by aiming to understand and parameterise oil behaviour in a cold water (sea ice) environment through a series of repeatable and controllable tank experiments. At present complex oil spill models are used to assess the spread, behaviour and fate oil from a spill. For example the Oil Spill Contingency And Response model OSCAR (developed by SINTEF) uses oceanographic and atmospheric variables to compute the surface spreading, slick transport, entrainment into the water column, evaporation, emulsification and shoreline interactions to determine trajectory and fate of the oil. Such models are well established and in open-ocean conditions and given accurate wind and current input data their predictions are reasonably reliable. However modelling of oil drift in the presence of sea ice is much more uncertain. These uncertainties originate from our lack of understanding of the behaviour of oil/gas products in a cold water environment. By addressing these limitations we can better parameterise the variables that influence behaviour of oil in cold water and therefore provide more accurate simulations oil spills in ice covered seas (Task 4.3.3).

In order to achieve these ground-breaking results small scale and repeatable tests will be performed in dedicated cold room facilities ). Parameters to be monitored include: viscosity, oil density, ice bottom roughness, oil spreading rate and the influence of currents on this rate. Additional knowledge of the 3-D under ice topography of different ice types will be obtained from the Autonomous Underwater Vehicle operations of WP1.

Our tests will be performed on three relevant hydrocarbon products 

· Gas Condensate: A by product of gas extraction i.e. the Shtockman field.

· Heavy fuel oil: The type of oil that may be spilt should there be a shipping accident and 

· A medium North Sea crude: This is one of the oil types used in the JIP experiments and thus direct comparisons can be made to the large scale spills performed within the JIP project.

The experiments will be conducted in two sessions, each separated by 8 months. This separation allows for the knowledge gained from the analysis of data from the first set of experiments to be fully utilised for the benefit of the second set.  With this methodology, we expect to deliver a step change in our understanding of the behaviour of oil in a cold water environment

The task will also evaluate the possibility of determining sea ice surface roughness from satellite measurements in order that they can be related to the underside roughness as derived from AUV multibeam sonar (WP1.2.5). If successful this will provide a significant leap forward as satellite derived ice roughness would provide a realistic means of providing almost synoptic wide area coverage of ice covered areas for both detecting and assessing the flow of oil spills. This is an important parameter as the direction of the flow of oil is mainly a function of the under-ice topography (D4.3.2).

Task 4.3.3 Assessment of the impact of both present and future oil spill scenarios for different climate change, extreme event scenarios regarding the spread of oil (Task leader: M. Reed (SINTEF), partner: J. Wilkinson (SAMS) , P. Wadhams (DAMTP), N. Hughes (Met.no))

Objective 4.4c will be met by aiming to build on the results of WP4.3.2 in order to understanding the environmental consequences of an oil spill in the ‘pristine’ Arctic environment which may be large. Locally an oil spill may impact the ecosystem and the livelihoods of local communities that depend on them for a living.  Regional and global impacts may be much more substantial. Citizens, governments, NGOs, industry and policy makers will react to an Arctic spill, especially if it can not be cleaned-up quickly and efficiently. This will influence future economic activities across the Arctic. In order to provide a sound scientific foundation for our understanding of these issues and how they will change with the changing environmental conditions of the Arctic marine environment we will perform both present and future oil spill scenarios (D4.3.6). We suggest representative oil spill scenarios related to seabed pipelines, tanker loading and transport, and loss of well control (blowouts) during exploration and/or production. The selected scenarios will be simulated under present, 10 years future and 30 years future environmental conditions. These scenarios will concentrate on probable shipping routes (linked to results from WP2) and production sites. We will provide an ensemble of different oil spill scenarios based around subtle changes in the forcing parameters (e.g. ocean currents, oil viscosity etc) will be performed. This will enable the influence/sensitivity each parameter has on the temporal and spatial evolution of oil dispersal under sea ice to be determined – these are crucial steps for the synthesis of model output and will further our understanding of oil flow under ice. In addition the responses of different under-ice topographies to identical spill experiments will enable an understanding of how the under-ice topography influences oil movement.  

Operational short- to medium range forecasting capability will be provided by coupling the oil spill model to the outputs of the TOPAZ Arctic Ocean model provided by the EC GMES Marine Core Service project MyOcean (http://www.myocean.eu.org). This will create the capability to assist oil spill contingency planning within an environmental information framework already being developed by the EC. Input data for the long range forecasts will be provided form WP1. This work will be done in close collaboration with WP2, WP3 and WP5.

Task 4.3.4 Design of an observing system (Task leader: T. Kaminski (FastOpt), partner: F. Kauker (OASys))

Objective 4.4.d will be achieved via quantitative network design (QND) methods. Save extraction of resources relies on forecasts of the coupled ocean sea-ice system around the offshore platforms. Such forecasts are produced by numerical forecasting systems which have to be initialised with a most accurate state of the coupled ocean sea-ice system. This initialisation is carried out via assimilation of observational data into the forecast model. Today, it is not clear how to best configure an observing system to achieve the best possible forecast skill around a given (set of) offshore platform(s). This task applies QND methods to optimise forecast skill around the Shtokman field as a test case. It builds on the QND framework (including the assimilation system NAOSIMDAS and the forecasting system) developed in WP1. The sub tasks to be carried out in close collaboration by FastOpt and OASys are:

· setup of the forecasting system for time scales of a month to a few years and fine spatial resolution of the entire Arctic basin

· extending the model to simulate all relevant observational data types not yet handled by the assimilation system (e.g. ice mass buoys to be deployed in WP1) and adaptation of the model's derivative code

· extending the forecasting system to predict target quantities relevant to the Shtokman field, e.g. its distance to the ice edge

· evaluate a set of candidate networks consisting of currently available and possible future remote-sensing data in conjunction with a set of in situ observations e.g. acoustic floats equipped with upward looking sonar and EM-Bird measurements for a number of potential sampling locations and times (cooperation with WP1 will be pursued)

Based on these analyses (D4.3.5) recommendations on the design of a future Arctic observing system for save resource extraction are derived, feeding into WP5.

Task 4.3.5 Assessment of the potential risk from drifting ice bergs related to oil and gas extraction in ice infested water (Leader: J.-C. Gascard (UPMC), partner:N. Huges(Met.no))

Objective 4.4e aims at assessing and improving the detection of icebergs within the ice covers seas of the Arctic. For many offshore drilling and production structures, as well as ships and tankers, the major threat to their safety is not from sea ice but from icebergs. Icebergs can be 50 times thicker than level first-year ice and 25 times thicker than multi-year sea ice. Generally  icebergs are rare in the Arctic, but it is this rarity that makes them extremely dangerous. Furthermore the changing climatic conditions in the Arctic influence not only the calving rates of floating glaciers, but also the trajectories of the icebergs themselves (through changes in ocean currents and surface winds). This in turn has a major impact on the distribution of icebergs in the Arctic Ocean. For example areas that were traditionally iceberg free may begin to see icebergs drift into their waters. This is a major concern in areas of high social economic interest, i.e. offshore oil and gas extraction sites, and therefore iceberg collisions pose a serious threat to safety of personnel as well as an economic and environmental threat. It is therefore important to detect, track and predict the movement of icebergs in the Arctic in order to reduce the risk of iceberg collision. 

The detection and trajectory of icebergs in synthetic-aperture radar (SAR) imagery will be performed by Met.no through their participation in the European funded ‘MyOcean’ GMES programme. However the detection algorithms used by Met.no and others needs validation and, therefore, UMPC will deploy six GPS ‘tracker’ buoys targeted icebergs for ground truth information. This will enable direct comparisons between observations and with SAR detection and trajectory algorithms (D4.3.5). These activities will be performed in particular in the Barents Sea region of the Arctic.

This work will be done in close collaboration with WP2. As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.4 Assessment of other environmental pressures 

Task 4.4.1 Quantification of the impact of gas and oil drilling on chemical composition, regional air quality, deposition and on the distribution on radiatively active compounds in the Arctic (Task leader: C. Granier (UPMC), partner: I. Isaksen (CICERO), H. Schlager (DLR), J. Berger (IMPaC))

In order to achieve objective 4.5a the aim of this task is to (1) evaluate the emissions of different atmospheric chemical compounds at oil and gas facilities (2) use the regional and global models available in ACCESS (MOZART, CTM2, SCM, Polar-WRF) to quantify the impact of the oil/gas Arctic extraction sites on the pollution and climate at northern latitudes. 

A compilation of available data on the emissions of different atmospheric compounds by existing oil/gas extractions facilities will be performed by UPMC-LATMOS and CICERO (D4.4.1). The focus of this study will be on methane, volatile organic compounds, carbon monoxide, nitrogen oxides, black and organic carbon and sulfur compounds. The flights performed to quantify ship emissions in WP2 will also be used, if possible, to fly past existing facilities off the northern coast of Norway or other facilities in the Barents Sea in order to measure trace gas and aerosol concentrations in emission plumes downwind (DLR). This new data will also be used by UPMC-LATMOS and CICERO to estimate emissions for the future Shtokman site. The regional and global models (MOZART and NorClim) will be used by UPMC-LATMOS and CICERO, in order to determine the impact of these emissions on the oxidizing capacity of the atmosphere, i.e. the hydroxyl radical (OH) distribution, the budget of methane as well as impacts on local and regional air pollution (ozone and aerosols). 

During installation, operation and removal of fixed or floating offshore platforms and other facilities required for the oil and gas exploration, production and transport in the Arctic emissions in form of i.e. exhaust gases, light or noise will have impacts on the environment. The quantity of emission depends on a number of parameters as e.g. on the type and function of the offshore facility. The quantities of exhaust gases will be determined by IMPaC on basis of typical design data of the offshore facilities. This data will be used as input for the simulations with the chemistry-climate models. The predicted quantities of exhaust gases will be compared with measured data collected during flight performed down-stream the similar facilities (D4.4.10) 

As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.4.2 Assessment of the impact of gas and oil extraction on the health of the ocean environment (Leader: J.-C. Gascard (UPMC))

Objective 4.5b aims at identifying a baseline set of parameters and techniques that are needed the monitor the health of the ocean environment (UMPC). Before oil and gas can be extracted at any given sites, a baseline understanding of the ocean environment needs to be established. Then during the exploitation phase of the gas or oil field, the environment would need to be continuously monitored to ensure the ocean environment stays within acceptable limits. The continuous monitoring of the ocean environment can be expensive as historically is has involves both ship-time (e.g. CTD casts) and scientific personnel. Recently however there has been a shift towards the monitoring of the ocean environment using autonomous platforms. The maturing of technologies such as sea gliders with the operational experience of these instruments by the scientific community has driven a change in perception of Sea Gliders from high-risk technology towards operational instrumentation. Gliders now operate in all oceans of the world. 

Our Gliders will operate on North-South transects from the Kola Peninsula up to the northern edge of the Barents Sea in the Russian EEZ (and /or from Vardo to Svalbard in Norwegian waters). The data collected will be essentially temperature and salinity from top to bottom along transects with sea gliders and/or vertical profiles at given locations taken from ships. In addition horizontal currents will also be measured with sea gliders and/or LADCP (Lowered Acoustic Doppler Current profiler) installed on ships. Water samples will be taken in addition to the CTD casts for water mass analysis (Iodine 129 will also be sampled, in addition to Oxygen, Ph, Alkalinity; nutrients and chlorophyll). These data will be analysed and compared with the very well documented historical data base as far as the Barents sea is concerned. This will be an efficient way to control the evolution of water masses contents in this sensitive area in the context of climate change and future gas and oil extraction (D4.4.7). This ocean data set will also be used for anticipating icebergs drifts (task 4.4.1) and sea ice conditions in conjunction with weather conditions (WP1).

As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.4.3 Assessment of the impact of gas and oil drilling on marine mammals due to noise pollution including seismic surveys development of an acoustic data management architecture, installation of monitoring equipment and mitigation procedures and policies as well as recommendation for guidelines on safety zones (Task leader: M. André (UPC), partner: A. Vedenev (SIO))

Objective 4.5c will be met by investigating the effect of noise pollution on marine mammals. The negative effects caused by noise pollution can induce various levels of damage among marine mammal species and even intraspecific differences including, for example, the ability of migration at a given time as well as the use of sound in the vital activities of the different species. Some countries have implemented specific safety zones with varying radii to protect marine mammals. To better understand, how an optimal safety zone should be defined, one aim of this task is to analyse two monitoring- Safety Zones using acoustic models that account for the specific air gun arrays and site-specific environmental data for transmission loss and/or using actual acoustic measurements of the seismic source prior to the survey. The modelling of SIO includes a description of the 

seismic source (Fairfield source signature, guns array directionality, source array composition), a d

sdescription of the input site-specific environmental data (water and bottom sound speed profile with the bottom relief and sound attenuation in bottom sediments), the c3. omputation of the impulse response and transfer function for input environmental data by using a Pseudo Differential Parabolic Equation acoustic model (PDPE code) as well as the computation of the necessary size of a Monitoring-Safety Zones by pulse Transmission Loss graph (D4.4.6). The radius of a zone depends on the specific environmental conditions as well as the local species of marine mammals. Special attention will be paid to species listed in the Red Book as well as modifications necessary to account for climate change. The modelling efforts will, as a proposed test case, be carried out for the Barents Sea. This work will be done in close collaboration with WP1 delivering estimates on the range of possible climate changes of the temperature-salinity structures of water masses and shifting of the position of the ice margin of the Arctic Seas. Based on the results of the above activity, SIO will provide recommendation for defining guidelines on the implementation of safety-zones to limit the impact of noise on feeding and migrating marine mammals (D4.4.9). 

Currently, no standardized measures of noise exist. Another objective of this task is therefore to give advice on how to standardize protocols and units of measurements at an international level taking into account the problems related to measurements in underwater environments in the specific case of the Arctic (see WP3). Three activities will be carried out by UPC in close collaboration with WP2 (effects from shipping noise on marine mammals)  and WP3 (mapping of the marine mammal populations and effects of climate change on traditional whaling):

· We anticipate conducting a survey of the oil/gas exploration and exploitation in the Arctic, including a map of the potential noise contribution from the current and future exploration/exploitation sites (D4.4.2). This will also include the development of an online simulator to predict noise interactions (associated to seismic surveys, offshore platform construction and exploitation, including on site measurements) with marine mammals, i.e. their effects on the capacities of the marine mammals to find preys and orientate. This simulator will serve both governance decisions and marine mammal conservation. 

· Design of a real-time architecture for the monitoring of noise from offshore platforms and cetacean vocalizations including the development of the acoustic data management architecture (hardware and software), the development and implementation of the real-time acoustic event (artificial and biological sources) detection and classification software as well as the development of a user-friendly application for online access of the acoustic data. This task will be Arctic specific and will include software development based on on-site measurements conducted in the WP, following a standardized protocol. No installation of acoustic devices is necessary at this stage. This task implies the modelling of the cetacean acoustic signal propagation and the real-time access of the data once it is available, independently of the location. It means the design of an interface to allow future end-users (governments, scientists, public, etc.) to access it. Depending on the necessity, the access will be restricted by password or directly open (D4.4.3).

· Conceptual implementation of the real-time architecture for the monitoring of noise from offshore platforms including the virtual installation and management of a passive acoustic monitoring system in the area around a platform and a real-time connection to the platform to transmit analysis results (D4.4.8). This activity will synthesise the output of WP2 (noise from shipping) and WP3 (marine mammal population distribution.  

The output of the above activities will provide all the necessary data for best practice recommendation on marine mammals and noise to WP5. 

Task 4.4.4 Identification of ecologically vulnerable areas in the regions where potential oil and gas fields are as well as recommendations for protection (Task leader: P. Lewis (WWF))

The vulnerable nature of the Arctic ecosystem coupled with the extreme operating environment for the extractive industry call for a significant assessment of both operational hazards, and the sensitivity of the marine environment to potential spills. Some areas of the Arctic are considered to be more vulnerable to spills either due to a high concentration of wildlife, or because such areas are of integral importance to other industries such as fisheries that are reliant upon a healthy marine ecosystem. WWF will undertake sensitivity mapping to identify vulnerable areas in the Barents Sea and will also identify conflicts where spatial overlaps exist between fisheries areas and the areas of interest to the petroleum sector to achieve objective 4.5d. In addition to an assessment of biological sensitivity, the project will provide an assessment of current management plans and conservation plans for affected areas, and a discussion of governance options for future management both in the context of the Barents Sea and the broader Arctic area (D4.4.5). 

As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.4.5 Assessment of existing conservations plans and recommendations for adaptation for the most rare species in the area of possible oil and gas development (Task leader: P. Lewis (WWF))

Objective 4.5e will be reached by examining the habitat utilisation of this species in areas of interest to the petroleum sector through monitoring efforts, and will complete an analysis of conservation requirements to ensure that development does not threaten this vulnerable population (D4.4.4). Oil and gas developments in the Arctic frequently occur in areas utilised by rare or endangered species. Of particular concern is the IUCN red-listed population of Atlantic walrus that inhabit the Pechora Sea. The habitat of this population is subject to rapid oil and gas development and whilst some conservation measures are in place, there is a significant lack of information and resulting uncertainly regarding the suitability of current management practices. This task will complete the mapping of the marine mammal species that will be conducted in   by UPC.

As a result of all these activities recommendations will also be made to WP5 regarding governance issues.

Task 4.5 Provide legal and institutional solutions to the found problems (leader: L. Parson (NERC))
Objective 4.6a will be reached by critically evaluating existing regulatory instruments relevant to the Arctic Region and to mineral (especially oil and gas) extraction, and to assess whether they can sustain the variations and pressures brought to bear from climate change on the ocean environment. In addition is it to provide a governance foundation capable of supporting and sustaining human activities in the Arctic region (D4.5).  

Task 4.6 Provide information based on indicators for sustainable development (leader: K. Rehdanz (IFW), partner: C. Granier (UPMC), L. Parson (NERC), P. Lewis (WWF), J. Wilkinson (SAMS), J. Berger (IMPaC), M. André (UPC))
Objective 4.7 will be met by using indicators that are able to determine the impact of changes in economic activities in the Arctic associated with resource extraction on sustainable development. These indicators can be classified into four categories. Indicators measuring changes in pollution levels (e.g. air pollution, greenhouse gas emissions and noise), energy availability and dependency, economic development (e.g. employment, investment and welfare) as well as the associated risk for ecosystems and local communities. To take into account uncertainties about future development, these indicators will be provided for different scenarios.

Interaction of WP4 with other Wps:

WP1

Research output from WP1 on present and future Arctic climate conditions, e.g. information on sea ice extent, thickness and type, floe size distribution, ridge density and icebergs, will form the basis for a significant portion of the research activities in WP4.  The interpretation of these scenarios will allow a comprehensive and objective evaluation of the technology, oil spill potential and its impacts on the marine environment as well as the socio-economic impacts of resource extraction.  This will lead to a better understanding of the risks involved and possible solutions.

WP2

Activities associated with the transport of goods in the Arctic is a cross-cutting issue which will be investigated in both WPs. WP2 and WP4 will collaborate closely on the assessment of evacuation and rescue systems in all forms of marine transportation including fisheries vessels (WP3) as well as tourism in the Arctic. 

WP3

All activities associated with resource extraction including exploration, production and transport of hydrocarbons have the potential of increasing environmental pressures.  Within WP4 we will provide an ensemble of different oil spill scenarios based around subtle changes in the forcing parameters (supplied by WP1).  The results of these scenarios will impact all aspects of Fisheries.

WP5

In WP4 a special task (Task 4.6) identifies governance related issues of resource extraction. WP4 results will improve the scientific basis for informed public and political discussions on resource extraction, which in turn could impact governance, legislation and policy on a national and international level. The leaders of WP4 will actively participate in this work.  

Furthermore, research output from WP4 will contribute to the cross-sectoral synthesis on the impact of changes in economic activities on sustainable development based on indicators.




	Deliverables (brief description and month of delivery)

IfW

D 4.1.1: Comprehensive report on the impact of Arctic energy supply on the European energy system and macroeconomic implications, taking into account validated and quantified economic feedback effects. Month 42, Report, PU (IfW and EWI)

D 4.1.3: Report assessing the implications of Arctic energy supply for European policies, with special consideration of the implications for a low-carbon economy in the EU and European energy security. Month 48, Report, PU (IfW)

D 4.6: Report providing information based on indicators for sustainable development. Month 42, Report, PU (IfW with input from WP4 partners

IMPaC/HSVA

D4.2.1: Report on existing and new fixed as well as floating offshore structure concepts regarding future ice conditions. Month 27, Report, PU

D4.2.2: Report on rescue and evacuation systems. Month 31, Report, PU 

D4.2.3: Report on possible use of subsea systems under arctic conditions as well as impacts due to platform removal and decommissioning actions. Month 37, Report, PU

D4.2.4: Report on climate change impact on the winterization of structures in arctic regions. Month 37, Report, PU

SAMS et al.

D4.3.1:  State-of-the-art assessment and recommendations regarding oil spill response capabilities and technologies in ice-free and ice-covered water (detection, fate, modelling, response and recommendations). Month 11 Report (PU) (SAMS, SINTEF, HSVA, DAMTP, Met.no)

D4.3.2: Report on the behaviour of oil types in cold water with new parameterisations for ice bottom roughness and oil behaviour. Month 18, Final Summary Report (PU) (SAMS, SINTEF, DAMTP, Met.no)

D4.3.4: Report on the model and our improved understanding of oil flow under ice (three oil types).  The scenario runs will bring an improved understanding of the impact of an oil spill in both open water and sea ice and from these suggestions to substantially enhance oil spill contingency planning will be made. Month 42 Report (PU) (SINTEF, SAMS, DAMTP, Met.no)
Fastopt

D4.3.5: Report on recommendations on future Arctic observing system for save resource extraction Month 47, report, PU (FastOpt,Oasys).

UPMC

D4.3.3: Assessment of the accuracy of remotely detecting and tracking icebergs along with an evaluation of the potential risk to oil and gas extraction platforms and shipping routes. M40 Report (PU) (UPMC, Met.no)

D4.4.6: Report on the ocean properties of the Barents Sea region including seasonal variability. Month 30, PU (UPMC)

UPMC-LATMOS et al.

D4.4.1: Report on the compilation of available emissions of a large set of atmospheric compounds in gas/oil extraction facilities. Month 24 , Report, PU (UMPC-LATMOS, CICERO)

D4.4.09: Report on the impact of emissions from oil/gas wells on the atmospheric oxidizing capacity and on the methane budget. Month 42 , Report, PU (UMPC-LATMOS, CICERO, DLR, IMPaC)

SIO

D.4.4.8: Report on recommendations for guidelines on safety zones and noise exposure criteria for marine mammals exposed to anthropogenic noise. Month 37, Report, PU  

UPC

D.4.4.2: Interactive noise maps of exploration/exploitation sites. Month 18, Report, PP  

D.4.4.3: Simulator of the effects of noise from oil industry operations on marine mammals. Month 24, Report, PU

D.4.4.7: Report on the design and conceptual implementation of a real-time acoustic architecture including PAM software at offshore platforms with a use-friendly interface for online access of acoustic data. This report will include a standardized protocol to measure noise and cetacean sounds in the Arctic. Month 36, Report, PU

WWF

D4.4.4: Assessment of existing conservations plans and recommendations for adaptation for the most rare species in the area of possible oil and gas development. Month 24 Report, PU

D4.4.5: Identification of ecologically vulnerable areas in the regions where potential oil and gas fields are as well as recommendations for protection. Month 24 Report, PU

NERC

D4.5: Internal report covering potential cross-sectoral geovernance options (with WP2, 3, 5) for analysis and review by ACCESS partnership. Month 30 PU
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	Objectives 

The objective of WP 5 is to provide an overview of each of the sectoral components of ACCESS in respect of their relevant regulatory systems, legislation and agreements, and to critically assess the strengths and weaknesses of these systems as they might respond to a significant period of climate change. The specific sectors of maritime shipping, fisheries and oil and gas extraction will be assessed for shortfalls , conflicts and lacunae in regulations. WP5 will propose governance options and elements of strategic policy in line with future sustainable development of the region 


	Description of work 

WP5 will analyse the governance issues and evaluate the solutions most appropriate to ensuring the sustainable development of human activities in the Arctic region on the basis of the robust scientific foundation provided by the other Work-packages in ACCESS. WP5 will review regulations of fisheries, the marine transportation sector and oil and gas extraction related activities to identify gaps, shortfalls and conflicts, and evaluate potential amendments which might be required in governance over a protracted period of climate change affecting the Arctic region. WP5 will ensure that within ACCESS an appropriate balance is maintained in the appreciation of the rights, responsibilities, interests and obligations of relevant states, Arctic populations and in particular indigenous peoples and the international community. 

To create the necessary basis for action, the international information exchange on research projects must be broadened, to facilitate coordination and to ensure open access to information from Arctic monitoring and research. Arctic cooperation in research projects remains crucial to raise awareness and to strengthen policy inputs.  This is particularly needed because effective prevention and mitigation policies in the Arctic depend on the understanding of global and trans-boundary processes of both geophysical and socio-economic nature and it is necessary to establish multi-sector frameworks for integrated ecosystem management.

Policies in areas such as environment, climate change, energy, research, transport and fisheries have a direct bearing on the Arctic. Policy responses should be based on assessments using the best available scientific knowledge and understanding of the processes affecting the Arctic. 

The ACCESS programme, by focusing on three main sectors of Maritime Transport, Fisheries and Resource Extraction, will address core elements of the Arctic activity of regional and global significance, as they respond to climate change effects over a thirty-year period. This independent overview, developed from input from more than 30 research institutions, commercially interested stakeholders, non-governmental organisations, and regional peoples will allow informed strategic direction and policy choices within the EU and other interested organisations. International policy developments need to be closely followed throughout the proposal duration. 

Arctic governance is still an elusive concept, open to be interpreted in different ways in different contexts and in relation to changing priorities.

This work will lead to; (1) a better understanding of the economic and social impact of climate changes in the Arctic region; (2) a clearer assessment of the risks and opportunities in relation to climate change, and (3) their effect on legislative framework for key sectors in the region 

The work will be subdivided into the following key tasks:

Task 5.1 Overview and assessment of regulatory instruments, framed on UNCLOS, but taken so as to include all relevant binding and non-binding agreements, at various levels, as well as international multilateral and national practice and law. Particular focus will be brought to the ACCESS sectors analysed in WPs 2, 3 and 4,  and include an overview of and success of compliance with extant regulatory frameworks of Arctic Ocean users (NERC/WWF/Beijer)

The focus of the work package will be to provide a comprehensive overview and assessment of regulatory instruments, framed on UNCLOS, but taken so as to include all relevant binding and non-binding agreements, international, multilateral and national practice.

This task will develop to focus on specific existant rules and regulations,at all levels, for ACCESS sector activities, and cross-sector regional governance issues. As indicated by the sub-task framework described below,  this work will review and compare more closely existing rules, guidelines and recommendations in the economic activities studied in ACCESS ; define gaps and shortcomings with respect to environment impact and risk assessment; evaluate the impact of the Climate Change on the rules and regulations and suggest consequences., requiring comprehensive integration and interaction between work packages. It will be carried out in WP5 in close cooperation with the relevant WP expert groups
Task 5.1.1 Shipping –  Review of rules, Guidelines and Recommendations with respect to Arctic Shipping  available from different organizations and institutions from the Arctic Council member countries and IMO. (HSVA in cooperation with LB, WWF and NERC) 

Task 5.1.2 Fisheries - a Summary of extant legislation as it applies to a wide range of fisheries issues, including increased access for fishing vessels, increased potential for aquaculture, and Management of Marine Preservation Areas (MPAs). (Beijer, WWF, NERC) 

This summary will also include an assessment of the needs to improve protection and reserve area, and of competition with transport routes for fishing vessels coming from oil and gas exploitation, transport and tourism. A comparison of different policy options w.r.t. acceptance and feasibility will also be incorporated. 

Task 5.1.3 Oil and gas extraction - Synthesis of regulations as climate change provides for increased access for extraction programmes in the oil and gas industry. (NERC.WWF, SIO)

In particular as regards increased potential threat for infrastructures – pipelines, shore-based installations,assessment of extant legislation required/specific to the region: including - UNCLOS, IMO, AC, CLC, SAR, OPRC, MARPOL, SOLAS, Hazardous wastes; Management of MPAs  and planning of protection and reserve areas

Task 5.2 Identification of gaps in governance within this framework, and development of strategic options for addressing these gaps (NERC/WWF/Beijer)

This task will identify shortfalls in governance, and review options for addressing these gaps as they become stressed during the period under study in this project (ca 30 years). Furthermore the task will assess how the envisaged changes in governance requirements may affect Arctic users/stakeholders/regional bodies, with particular attention to indigenous peoples.

We recognise that there have been, and are still ongoing, a number of reviews and assessments made of Arctic governance. A range of governance options for the Arctic is presently being discussed on the international scene (Arctic Council [www.arctic-council.org]; WWF [wwf.org.uk]; and these will build on some recent recommendations, such as those of The Arctic Governance Project [www.arcticgovernance.org]; among others) WP5 will work on a parallel track with such debate, building on these extant analyses both within and beyond national jurisdiction– with a view to providing the optimum basis for EU consideration and gradual formulation of a EU Arctic policy, and allow for efficient and continued cooperation and coordination between governments and stakeholders in the region.

Work in the different sectors covered by WPs 1, 2, 3 and 4 will allow refinement of the gap analysis in governance in the sectors concerned, and to better assess options for filling those gaps. Governance will be assessed against a number of criteria, particularly 

· Attitude to the new opportunities from the expected intensification of economic activities in the Arctic 

· Awareness of associated risks, taking into account security aspects (environmental and military) but also risks of triggering tipping elements in the Arctic social-ecological systems or in the linked Arctic-rest of the world.

Developments in bilateral, multilateral or international contexts. 

· Existing initiatives in place or in development (see above)

Further analysis will be addressed to review levels of success of extant regulatory systems, following indicators such as degree of policy coherence, along with an evaluation of their effectiveness , degree of participation within the region as well as potential engagement by other concerned entities (such as, for example, the EU or those with observer status to the Arctic Council), and some assessment of compliance and enforcement/sanction requirements would be completed

While it is necessary to identify gaps in governance in the Arctic Ocean system - and to some extent this has already been started but work is by no means at an end,- identification of conflicting or stressed regulations is equally important. Furthermore, the extant system/systems need to be model-tested and this has to be performed taking into account the temporal changes – for the ACCESS project our time scale of study is for a period over the next 30 years

Task 5.3   Modelling of how areas (1) and (2) above become stressed by effects of climate change as identified from sectors of WP2. WP3 and WP4 during the ACCESS study period (30 years), (NERC/WWF/UCAM)

This task area will establish a system of strategic monitoring indicators of pressure points on regulations over period under study and beyond. The task will also evaluate the applicability of binding and non-binding, scale-specific (i.e. regional, local or global) agreements, and provide overview of, and success of compliance of Arctic Ocean users with extant regulatory frameworks.

The activities in the Arctic social-ecological system are linked to the rest of the world through a number of different feedback routes. Economic activities in the rest of the world have an impact on the Arctic activities, and in the same way climatic changes in the Arctic will inevitably impact on the world’s climate system. There is a need to maintain awareness of global coupled modelling and connections between the Arctic and other oceans (Atlantic and Pacific). Similarly, atmospheric interaction, such as air pollution and meteorological crossover, provides linkage of systems beyond the regional. There are indications that some of these feedbacks are likely to intensify in the near future due to climate change implying that the Arctic could potentially gain a more central role for monitoring and development of mitigation activities than in the rest of the world. These changes will also impact activities in the Arctic to a large extent. For these reasons there is an urgent need for a legal framework taking into account the specificity of the Arctic regions. While international governance and the regulation of the marine Arctic area is a focus for a number of recent studies by research groups (the PAME working group of the Arctic Council and WWF, to name two examples), there is no consensus on effective consolidation or modification of extant regulatory systems – nor is there agreement as to the appropriateness of the effectiveness of a single, encompassing regime for the region. Above all, there are no predictions as to how effectively the regulatory system/systems will operate over a time period which will see significant effects of climate change. There is also a need for the international scientific community to maintain the required high level of engagement in the Arctic, and this initiative is a catalyst and an attractant for additional scientific input. 

Task 5.4   Development of “instrument amendment options’, to reform and/or enhance existing legal controls as necessary, (by means of implementation agreements, for example) so as to capitalize on existing systems (NERC/WWF/UCAM)

This task will develop “instrument amendment options’ to allow enhancement of existing legal controls as necessary with time, for example, in the form of implementation agreements, so as to capitalize on existing systems. The task will base this assessment from findings derived in work packages 1-5 as well as from an assessment of the potential for provision of ecosystem services in the region and how some of them might be affected by climate change and changes in some economic activities.

Task 5.5   Assessment of how these changes in governance requirements may affect Arctic users/stakeholders/regional bodies/indigenous peoples. (NERC/WWF/UCAM)

Under this task, particular attention will be given to proposals on Arctic governance coming from important EU players such as the European Parliament and from civil society (indigenous peoples associations, NGOs,). 

Existing institutions and organizations involved in any aspect of Arctic Ocean governance will be approached and invited to participate in the assessment – the impact and significance of each of these interested parties will be carefully assessed and balanced to the projects needs, and where appropriate, views taken on whether such institutions justify reinforcement and support over the time period studies by ACCESS.

Furthermore, international policy developments need to be closely followed throughout the proposal duration, as consensus approaches to Arctic issues through cooperation with Arctic states and territories outside the EU should be a fundamental feature of EU action. To this end, it is important that governance solutions considered aim at accommodating the legitimate interests of all States involved as well as of non-State actors, recognizing that the Arctic is in not only in an environmental state change, but also in an economic state change, perceived by most states and many non-state actors mainly as increasing opportunities. There will also  be a need to take into account security aspects. Strategic importance and strong military presence in the Arctic are facts, which will have to be taken into account, as they affect research and economic activity

Task 5.6   Identification of ways and means to ensure full participation of indigenous peoples in the consideration and development of governance solutions affecting their way of living and their economic conditions and interests (WWF)

This task   aims at engaging Arctic indigenous peoples in a regular dialogue and at guaranteeing their participation in accordance with the stated EU principles on indigenous peoples rights, with a view to  ensuring the respect of their needs and rights in the formulation of rules and policies 

Task 5.7 Ecosystems services - Building a framework for integrated ecosystem based management (Beijer)

There is a recognised need to explore the possibility of establishing multi-sector frameworks for integrated ecosystem management for ensuring the sustainable exploitation of resources in the Arctic region; this requires a serious and sustained multi-disciplinary, multinational effort.. We aim at building a framework to analyse how economic activities within ACCESS and the provisioning of ecosystem services in the Arctic impact on each other. This framework will be useful to analyze the impacts of climate change in the region by focusing not only on the direct impacts on each activity but also on indirect impacts due to feedbacks from changes in the environment or in other ACCESS economic activities. By synthesizing outputs of all the other WPs1-4, through placing the results in a social ecological systems context, this task will provide a holistic scientific basis necessary for a constructive analysis of economic impact, governance and uncertainty issues and the evaluation of possible solutions to ensure the sustainable development of human activities in the Arctic Region.

Task 5.7.1: Impact of climate change on the provisioning of ecosystem services (Åsa Jansson)

The ecosystem service approach provides a framework for tracking and quantifying the effects of climate change and the impacts of the activities in individual economic sectors on the Arctic ecosystems. The approach focuses on the impacts of changes in climate and economic activities on the generation of intermediate services that generate final ecosystem service (benefits) that in turn feed into the different economic sectors. Through identifying, quantifying and comparing key intermediate and final ecosystem services or benefits the essential links between different economic sectors can be identified. We will use available knowledge about the relevant ecosystems, including existing indicators, available data and earlier studies. We will complement this knowledge with relevant outputs from WP 1-4 throughout the project. 
Task 5.7.2: Building a framework for integrated ecosystem based management (Anne-Sophie Crépin)

 The activities in the Arctic social-ecological system are linked to the rest of the world through a number of different feedback routes. We will map how the different activities seem to be connected to each other using information from WP 2-4 and from tasks 5.7.1 and 5.8. This mapping exercise is a good starting point for building ecosystem models in collaboration with WP 3 and linking them to models of the social part of the system. We will identify and to some extent quantify some links between the activities and the resulting potential economic impacts. We do not intend to exactly map and quantify all these activities and links. After a rough overview of the major links we aim to identify, which of them are the potentially most important ones for human well being. In particular we would like to focus on possible “inconvenient feedbacks” between the different activities and show more in detail for one or two of them what the dynamics involved look like and try to quantify them using comprehensive, integrated models of the feedbacks between climate, economy and ecosystems built for this purpose. This exercise will provide a meaningful synthesis and an instrument for highlighting important trade-offs. To deal with uncertainty we use a scenario approach. 

Task 5.8    Development and delivery of an integrated Marine Spatial Planning system  (NERC)

This task will provide the core requirement of a marine spatial planning (MSP) system, enabling the integrated study of information from all of the sectors under review in ACCESS, and each of the associated human activities related to and within these sectors. 

The MSP tools will be developed at the National Oceanography Centre, Southampton, where data/analyses input/output involving all partners, stakeholders and advisory groups would be managed and maintained using a variety of software. The MSP would develop as a tool with which interdisciplinary planning could be effected and made available to policy makers, and strategic levels of the EU and other appropriate and relevant bodies. The MSP will act as a coordination tool, receiving inputs from all WPs 1-4.It will also be one of the permanent core subjects of each annual general assembly, in order to ensure all partners and stakeholders can engage with the process and review the tool development annually and in a logical progression. It is also proposed that governance aspects of ACCESS will be the topic for one of the inter-General Assembly focussed group sessions (at 6, 18, 30 and 42 months respectively).

Marine spatial planning is a public process of analyzing and allocating the spatial and temporal distribution of human activities in marine areas to achieve ecological, economic, and social objectives that usually have been specified through a political process. Marine spatial planning crosses sectoral boundaries. Marine spatial planning is not an end in itself, but a practical way to create and establish a more rational use of marine space and the interactions between its uses, to balance demands for development with the need to protect the environment, and to achieve social and economic objectives in an open and planned way.

The sub-tasks identified for marine spatial planning system will include:

- The development a work plan, the definition of boundaries; definition of timeframe; setting of a series of principles to follow; the identification of goals and estimation of financial and environmental costs. (WPs 1, 2, 3, 4, 5 and 6) 

- Comprehensive application of specialised software, including ArcGIS, GMT, Fledermaus, to gather, analyse, integrate, manage and visualise data, as well as outputs of statistical analysis which directly affect the socioeconomic and environmental factors. (WP 5)

- Providing a management structure and analysis tool for the Arctic region, facilitating development of strategies of governance for the marine environment, balancing the need to exploit the marine resources in a context of sustainable development whilst at the same retaining a healthy environment so that future generations may benefit. (WPs 1, 2, 3, 4, 5 and 6)

Task 5.9   Cross-sectoral synthesis of policy and governance options for sustainable development (All WPs)

This task will bring together all of the outputs from the key sectors under study, ensuring fullest integration and consistency between the scientific base and the system(s) which will need to be implemented to ensure sustainability of development of the region and use of the natural resources over the multi-decadal (30 year) period for the ACCESS project study of climate change effects. The cross-sectoral synthesis of the analysis based on indicators for sustainable development that take into account the impact of changes in economic activities in the Arctic will be led by IfW. 

Interaction of WP5 with other Wps:

By definition WP5 will closely interact with all other WPs during the entire duration of the project. This is highlighted in more detail in each of the tasks of WP5.


Deliverables:

 D5.1: Analysis and synthesis of extant and developing regulatory frameworks (NERC, WWF, Beijer) Month 12

 D5.2: Assessment of inputs regarding climate change effects and impacts on extant regulatory systems – derived from WP1, 2, 3, 4 – and overview and review of predicted stress on these systems (NERC, WWF, Biejer) Month 18

D5.3: Production of summary of governance options over ACCESS time period (ca 30 years) (NERC/WWF/UCAM) Months 36-48

D5.4: Development of Marine Spatial Planning concept and principal framework (NERC) Month 12

D5.5: Final test and delivery of Marine Spatial Planning tool (NERC) Month 36

D5.6: Paper on integrated ecosystem based management in the Arctic submitted to a journal (Beijer) Month 48

D5.7  Report on Cross-sectoral synthesis of economic policy and governance options for sustainable development (All) Month 48

	Work package number 
	6
	Start date or starting event:
	1

	Work package title
	Project dissemination and exploitation of knowledge

	Activity Type
	MNGT

	Participant number
	1
	2
	5
	14
	15
	18
	

	Participant short name
	UPMC
	OASys
	WWF
	Met.no
	Beijer
	UPC
	

	Person-months per participant
	38
	3
	3
	12
	3
	3
	


	Objectives 

This WP will establish an effective and efficient dissemination of the project results and conclusions regarding the climate change impacts together with an exploitation of the developed knowledge, in order to reach all the concerned stakeholders in a two-ways information exchange , but also large public outreach. 

The WP6 will ensure that relevant information is available and delivered to the appropriate stakeholders in a suitable and easily accessible format. This will help the stakeholders to make decisions, set priorities and choose strategies from an informed position. In the same way, the appropriate format will be employed depending on the addressed public.The dissemination plan will be reviewed regularly (once a year) and draw together the outcomes from all WPs and stakeholders meetings. 

All the information, coming from single partners’ activities or from events organised by the consortium as a whole, will be centralised by the Project Office (UPMC), in order to guarantee an efficient collection and redistribution of the information about the realised activities.

In particular, the project website will be the most important tool to collect and circulate information, inside or outside the consortium, in the best and more appropriate way, depending on the concerned subject. To guarantee complete coverage of the dissemination activities performed by each partner even at a national level, the Project Office will contact partners regularly (every 3 months).

5 people will be mainly concerned by the coordination of the dissemination issues: the project Coordinator, the WP6 leader, the project manager, a UPMC professor experienced in public outreach and the STPM

The dissemination and exploitation plan will focus on the following two different issues: 

1. dissemination and public outreach: project results and other issues to be disseminated will be made available. The project website will be an essential aspect of this activity: by simplifying technical language and placing the science in a wider context; it will allow wider public dissemination and thus reach an effective communication of scientific outputs to non-expert stakeholders and large public. The website will also be the platform for project participants to share data and results, inside the consortium.

2. exploitation of knowledge: data management will be the principal object of this activity, that will gather all the existent data in the different project domains in order to make them available for the concerned actors via databases, data portals, etc.




	Description of work (possibly broken down into tasks), and role of participants

Task 1 – Coordination of dissemination and exploitation activities (UPMC, OASys)

· - Define and supervise the implementation of the Dissemination and Exploitation plan for the project duration and after its termination

· Collect, follow up and coordinate the dissemination of activities performed by partners and ensure that all aspects of OCEAN2010-1 regarding climate change impact scenarios are reflected in an appropriate way  Coordinate the preparation of a list of criteria to be used to identify the relevant actors of the three target groups 

· Coordinate the definition of the list of participants of the target groups: they will all be part of an open forum that will be in contact with the project through the website and a newsletter, in order to facilitate a two-ways exchange of ideas and information

· Coordinate the newsletter preparation and send to the target groups actors every six months  from the target groups participants definition

· Coordinate the organization of Summer Schools/workshops for academics researchers and students, but also for ACCESS partners
Task 2 - Dissemination and public outreach (UPMC, OASys, BEIJER, WWF, UPC)

To demonstrate the innovative side of the project and increase the public and politicians’ awareness on the project results, the project partners will disseminate the project results through dedicated sections of the official website, movies, printed materials, publications, workshops and conferences, , etc. All partners will be encouraged to realize publications and participate to international conferences.

Task 2.1 – Create, maintain and improve the ACCESS official website and newsletters

- The Project website (coordinated by UPMC) will serve as a central point for gathering, redistribution and dissemination of project-related information material. By this it will facilitate synergies in the use of dissemination material produced by partners and make it usable by others. The website will be ordered into sections providing detailed information on the different activities in the sectors of ACCESS and in addition will offer cross-sectoral results and analysis. 

Some examples are given below:

· Project website setup and maintenance (UPMC, OASys) M6

· The ACCESS website will be promoted in order to have it at the top of the list of search results and is linked on institutional web pages (NERC, WWF)

· Dedicated sections will give access to specific topics e.g. Marine mammals (UPC):  

· a data base on the distribution of Arctic marine mammal population 

· the description and sound samples of their most characteristics vocalizations

· depiction of the noise distribution from shipping and oil/gas activities.

· Access to national, European and international regulation on these mammals.

· Official electronic ACCESS newsletter as part of website activities (UPMC) (M12 to end every 6 

· months)

· Activities in new media, e.g. set up an ACCESS blog and twitter account (ESRI)

· Regularly updated video download from the site will be made available (UPMC?)

Task 2.2 - Organize large outreach conferences, workshops and sessions/panels in international conferences 

· 1st workshop on cross-sectoral ACCESS topics in BREMEN (OASys, AWI) M18

· International workshop on marine mammals of the Arctic, including all aspects of conservation in BARCELONA (UPC) M24

· 2nd workshop dedicated to cross-sectoral ACCESS activities in STOCKHOLM (BEIJER) M36

Task 2.3 – Organize conference sessions targeting stakeholders and scientists 

· International Ocean Stewardship Forum: one of the forums will be devoted to ACCESS topics (NERC)

· ACCESS meeting back-to-back with the Arctic Council (NERC) M24

· Yearly Global Dynamics and Resilience workshops: The Arctic case. A cross-sectoral approach to disseminate ACCESS results to several networks of researchers from a vast range of disciplines (BEIJER)

· Yearly Behavioural Economics and Nature Networks workshops. It will be used to disseminate the results from the experiments performed in ACCESS (BEIJER)

· ARCTIC Issues Meetings. Regular meetings once or twice a year with two other groups working on Arctic issues in the Stockholm Region led by Garry Peterson (terrestrial ecology) and Sverker Sörlin (history) (BEIJER)

· ACCESS special sessions at the EAERE annual conferences and at the next World Congress for Environmental and Resource Economists 2014 (BEIJER, IfW) M40

· Presentation of ACCESS results at the next gmec-conferences (Global Maritime Environmetal Congress) (Jschwarz, HSVA)

· ACCESS special sessions "The Ocean of Tomorrow" during the international ice conferences (HSVA, all)

· IAHR (every second year the next ones will be in 2012 and 2014) (HSVA, all)

· POAC (every second year the next ones will be in 2011 in Montreal and 2013 and 2015) (HSVA, all)

· ICETECH (every second year the next ones will be in 2012 and 2014) (HSVA, all)

· OMAE (yearly) (HSVA, all)

· Dissemination of results at policy forums and key Indigenous peoples' gatherings: Arctic Council SAO or Ministerial side event and other events at established fora (WWF)

Task 2.4 – Production of ACCESS Movies

· ACCESS Videos (3 or 5 minutes) dubbed into major regional languages (English, Russian, Norwegian) and subtitled in 3 regional Indigenous languages (Greenlandic, Inuktitut, North Saami). The 3 and five minute versions will be suitable for embedding in presentations, and web hosting (WWF)

· Realisation of a short movie (15 minutes) on the main ACCESS activities and ideas (UPMC) M36

Task 2.5 – Production and distribution of printed material

· The production and distribution of printed material on ACCESS results will be an ongoing process. Examples are given:

· Print the official ACCESS flyer (UPMC) M1Dissemination of results to other researchers, policy makers and a broader public through our experienced communication channels at the Stockholm Resilience Centre and albaeco, as well as through BEIJER annual report in September every year (BEIJER) M9, 21, 33, 45

· Contribution of articles to emerging pan-European media e.g., http://www.voxeu.org/ (ESRI)

· Special edition of WWF Arctic magazine 'The Circle', targeted publication to reach Arctic policy and political interests (WWF)WWF Project report, with executive summaries in the concerned (such as for video) major language groups (WWF)

· Brochures on results (same languages as video) for use at speaking events and other in person opportunities by project partners (WWF)

Task 2.6 – Dissemination to scholars, training

· ACCESS as developing case study in University of Southampton's MSc Masters "Marine Science, Policy and Law" module. Inclusion of ACCESS on an annual basis as a developing case study dealing with governance and UNCLOS (NERC)
· PhD courses on the economics of the environment, related to ACCESS. The courses will probably be given within the course program of the department of economics at Stockholm University (BEIJER)

· PhD courses in ecology for economists, related to ACCESS. The courses will be given within the course program of the department of economics at Göteborgs University (BEIJER) M15, 39

Task 2.7 – Press
An active press work will be part of the dissemination activities durung ACCESS. All press offices of the partners will be involved in this effort, assisted by the central WP6 leadership at UPMC. 

Examples are given:
· The ACCESS cross-sectoral approach dealing with 'Changing climate conditions in the Arctic and changed human activities' will be a key topic for the dissemination work of the AWI press office over the entire duration of ACCESS (AWI)

· Organisation of press conferences once a year (UPMC)

· NOC monthly newsletter ACCESS special edition (NERC)

Task 3 - Exploitation of knowledge (NERC, met.no)

UPMC will deal with all IPR issues in conformance with IPR initial description and all members of the consortium (see management description and Task 7.02 of WP7). 

As explained before, the Intellectual Property Rights (IPR) Manager is based at UPMC and is in charge of following up publications, licensing, patents and other exploitation of results. She will advise the Steering Committee and the General Assembly about these issues and the management of the Background. When needed, she will contact her homologues at the Partners legal offices.

The IPR and confidentiality issues have been well developed in the letter of Intent signed by all partners during the submission phase and will be developed in the Consortium Agreement from the beginning of the negotiation phase.
To support communication within the project as well as to inform external users of the data sets generated by the project a data management system will be set up. This will ensure that data generated by the project is well documented and online available (unless specifically restricted) both for internal and external users within the project period and taken care of after the project end. Two parallel, but wholly integrated data management locations are proposed – one by met.no for all climate related data and one by NERC, for all other data and records.

In situ operational data sets received through WMO GTS will be reformatted to the selected file format and made available within the data management system. All non-climate data and materials to be overseen by NERC Data Management Office, to include input/output for all non-climate sectors (Maritime Shipping and Tourism, Fisheries, Oil and Gas Extraction). Complementary and linked to the met.no, operation, this system will allow secure access via portal and/or anonymous ftp (dependent on file sizes). Options for scaled/differential access between range of partner/stakeholder/advisory board/associated organization can be implemented. Metadata links to met.no holdings will be options available.




	Deliverables (brief description and month of delivery)

D6.01 – Annual dissemination and exploitation report and plan for the following year (month 12, 24, 36, 48) – UPMC

Annual report of the dissemination and exploitation activities performed to draw together the outcomes from all partners.

D6.02 – Annual dissemination plan (month 12, 24, 36) – UPMC

Annual detailed report on the dissemination and exploitation activities planned during the following year

D6.03 - Final dissemination and exploitation plan (month 45) – UPMC 

Final version of the dissemination and exploitation plan to be applied after the end of the project.

D6.04 - List of criteria to be used to identify the relevant actors of the three target groups (month 6) – UPMC

D6.05 - List of participants of the target groups (month 12) – UPMC

D6.06 – Reports on engagement with industry partners and indigenous communities (month 12, 24, 36, 48) - WWF
D6.07 – Data management system - climate (month 6) – met.no

A data management system similar to the one set up for DAMOCLES is implemented for climate data with support for uploading, searching and exposing datasets. This is maintained during the project duration and merged into other databases and data management systems after the project ends.

D6.08 - Data management system – non-climate (month 6) – (NERC). A data management system specifically designed to handle and oversee sectoral data and inputs from WP2, 3, 4 and 5 will be established with access parameters agreed between partners/stakeholders and advisory associates. Portal and data access options will be established to enable seamless integration of all ACCESS and related materials.



	Work package number 
	7
	Start date or starting event:
	1

	Work package title
	Management

	Activity Type
	MGT

	Participant number
	1
	
	
	
	
	
	

	Participant short name
	UPMC
	
	
	
	
	
	

	Person-months per participant
	36
	
	
	
	
	
	


	Objectives 

The management functions are under the shared responsibility of (i) the Scientific Coordinator (SC), and (iv) the Administrative Coordinator (AC), who is in charge of the Project Office.

The AC will ensure that the project is implemented in conformity with the planned allocation of resources, and along the rules and procedures contractually agreed.

Furthermore, an Intellectual Property Rights (IPR) Manager (UPMC) will 

· be in charge of following up publications, licensing, patents and other exploitation of results

· advise the Steering Committee and the General Assembly about these issues and the management of the Background.
The SC will ensure that the work plan is implemented in conformity with the objectives, methods and quality standards described in the contract. The SC will be assisted by a Scientific and Technical Project Manager (STPM-OASys) and the Steering Committee.

The Steering Committee has a key role in the governance of the Consortium and thus allows a core group of contractors to 

· monitor the project, approving all reports and plans to be addressed to the EC

· 


	Description of work 

The asks undertaken within this WP are concerned with general project requirements such as leading and coordinating the project’s internal working, s, guiding the project’s external relationships, fulfilling the FP7 reporting requirements and responding to project reviews and requests from the European Commission. 

Task 1: Consortium coordination (UPMC,)
The Management Board will be in charge of:

· Review of reports to verify consistency with the project tasks.

· Monitoring of compliance by beneficiaries with their obligations under the grant agreement.

· Compilation of periodic and final reports.
· Preparation and post-processing of EC reviews.
· Attempting to resolve conflicts (if any) between partners

· Arrangement and hosting of project workshops and seminars

· Day-to-day management

· Handling financial matters, in particular payments received from the EC for European partners

· Transmitting documents and information between the consortium and the EC

· Organising

a.  the annual General Assembly (GA)

b. the 6 monthly Steering Committee meeting (every year, one of the 2 meetings is organised together with the GA)

c. teleconferences (when needed)

Task 7.2: IPR Management (UPMC)
The Intellectual Property Rights (IPR) Manager (UPMC) will be in charge of:

· Advising the General Assembly and the Steering Committee on IPR issues
· Consortium Agreement preparation and implementation 

· following up publications, licensing, patents and other exploitation of results (together with the Dissemination WP)

· Background management (when needed in contact with his homologues at the Partners legal offices)
· 


	Deliverables (brief description and month of delivery)

D7.01: General Assembly minutes (month 13, 25, 37, 48) - UPMC

D7.02: Gender Action Plan (month 6) – IfW

This plan will also take into consideration the activities proposed in the “Considerations on gender aspects” chapter that are linked to the tasks described in the WP6.


	Work package number 
	8
	Start date or starting event:
	1

	Work package title
	Scientific coordination

	Activity Type
	RTD

	Participant number
	2
	1
	4
	
	
	
	

	Participant short name
	OASys
	UPMC
	IfW
	
	
	
	

	Person-months per participant
	
	
	
	
	
	
	


	Objectives 

The main goal of the scientific coordination will be to address the dual need to:

· Ensure that the research activity can smoothly proceed along its own work plan.

· Guarantee that the integration process between the activities is effectively and efficiently implemented, and that it can concretely generate the expected added value.

The scientific coordination is under the shared responsibility of (i) the Scientific Coordinator (SC), (ii) three Scientific Co-coordinators (SCC) and (iii) a Scientific and Technical Project Manager (STPM).

The SC will ensure that the work plan is implemented in conformity with the objectives, methods and quality standards described in the contract. The SC will be assisted by a Scientific and Technical Project Manager (STPM-OASys) and the Steering Committee.

The Steering Committee has a key role in the governance of the Consortium and thus allows a core group of contractors to 

· monitor the project, approving all reports and plans to be addressed to the EC

· coordinate the links with the External Boards 

The External Boards are two:

· Stakeholders/End-users Board (SEB)
· Advisory/ Coordinators Board (ACB)


	Description of work 

Task 8.1: Consortium coordination (UPMC, Kiel, WWF, OASys)
The Scientific Coordination will be in charge of:

· Coordination of the overall scientific and technical activities

· Follow-up of the deliverables and milestones

Task 8.2: Scientific policy management (UPMC, Kiel, WWF, OASys, NERC, UCAM, NOFIMA)
The Steering Committee will be responsible for:

· advising on the overall scientific policy

· implementing the decisions of the GA

· preparing most of the decisions on which the General Assembly (GA) has to deliberate

· coordinating and integrating the activities of the WP

· assessing scientific progress against the objectives and where necessary making recommendations

· providing any call for and evaluation of new contractors, participants or partners that might be needed to finalize the project objectives

· formation of the External Boards

· coordinating the links with and the activity of the External Boards

· receiving and integrating the External Boards advice

· Gender Action Plan




	Deliverables (brief description and month of delivery)

D8.01: Steering Committee meeting minutes (month 7, 12, 19, 24, 31, 36, 43, 48) - OASys

D8.02: Stakeholders/End-users Board meeting minutes (month 12, 24, 36 and according to the work plan) – OASys

D8.03: Advisory Board meeting minutes (month 12, 24, 36) - UPMC

D8.04: final report on the conclusions/perspectives of the External Boards about the ACCESS activities (month 48) – UPMC




WT4  List of milestones
	Milestone number
	Milestone name
	Work package(s) involved
	Expected date
	Means of verification

	M1.2.1.1
	Assessment of accuracy of OSI SAF Reanalysis ice extent products
	1
	Month 12
	

	M1.2.2.1
	Assessment of accuracy of OSI SAF ice type products
	1
	Month 24
	

	M1.2.3.1
	Field instrument setup completion
	1
	Month 6
	

	M1.2.3.2
	Data collection of melt pond characteristics, properties and statistics during Cruise ICE with RV Lance north and northeast of Svalbard
	1
	Month 8
	

	M1.2.3.3
	Data collection Cruise of melt pond characteristics, properties and statistics during Cruise ICE with RV Lance Cruise to the Fram Strait
	1
	Month 9
	

	M1.2.3.4
	Field data processing (2011 data) completion
	1
	Month 15
	

	M1.2.4.1
	Implementation of improved altimeter product format with realistic error bars
	1
	Month 25
	

	M1.2.5.1
	Submarine transect of Arctic with multibeam sonar
	1
	Month 18
	

	M1.2.5.2
	First AUV experiment
	1
	Month 6 
	

	M1.2.5.3
	Second AUV experiment
	1
	Month 18
	

	M1.2.6.2
	Monitoring studies from ships and manned stations
	1
	Month 24
	

	M1.2.6.4
	Estimation of the contribution of oceanic heat on ice cover  
	1
	Month 48
	

	M1.2.6.5
	ACOBAR acoustic floats deployed under ice
	1
	Month 20
	

	M1.3.1.3
	Ocean-sea ice downscaling runs for 2010 – 2050 finished
	1
	Month 36
	

	M1.3.2.4
	High-resolution NorESM runs finished
	1
	Month 36
	

	M1.3.2.5
	NorESM-runs with improved soot and sea-ice processes
	1
	Month 48
	

	M1.3.3.3
	Forecasting system set up and tested
	1
	Month 32
	

	2.1


	Navigation efficiency on NSR effected by Climate Change
	2
	Month  36
	Internal report

	M 2.1.5


	First successful evaluation of an observational network with a target quantity relevant to the North-East-Passage (OASys,
	2
	Month 42
	

	M2.2
	Solicit user requirements
	2
	Month 6
	Report deliverable

	M 2.3
	Solicit future requirements from users based on scenarios
	2
	6 months after WP1 scenarios are delivered
	Report deliverable

	M 2.4
	Design and fabrication of lateral stress sensor
	2
	Month 15
	Internal Report

	M 2.5
	Report on the results of lateral stress sensor measurements in the Arctic
	2
	Month 30
	Report

	M 2.6
	Report on recommendations for the design of the future Arctic Ice Observing System for safe marine transport under changing ice conditions
	2
	Month 42
	Report

	M 2.7
	Design and manufacture of low cost autonomous buoy for measuring under ice noise from ice going ships
	2
	Month 12
	Internal Report



	M2.8
	Report on full scale measurements of under-ice noise from ship traffic with the manufactured buoy
	2


	Month 32


	Report



	M2.9
	Indicator Report on Marine Transportation and Tourism in the Arctic Domain
	2
	Month 36
	

	M3.1
	WP co-ordination meeting
	3
	Month 3
	

	M3.1.1
	Ecosystem model built and parameterised
	3
	Month 24
	

	M3.2.1
	Review of Arctic aquaculture, governance issues and impacts of climate change
	3
	Month 18
	

	M3.2.2
	Scenario model Arctic aquaculture economics and employment
	3
	Month 24
	

	M3.3.3
	Journal publication submitted
	3
	Month 42
	

	M3.4.1
	Field interviews finished
	3
	Month 24
	

	M3.4.2
	Report on Russian aquaculture infrastructure and legislative status
	3
	Month 30
	

	M3.5.2
	Field experiments done
	3
	Month 36
	

	M3.6.1
	Literature review and report on distribution finished
	3
	Month 36
	

	M3.7.1
	Fisheries indicator report
	3
	Month 36
	

	M4.1.1
	First Long-term prediction of ice conditions communicated from WP1 to WP4
	4
	Month 12
	

	M4.1.2
	Estimation of oil and gas production costs for different ice scenarios completed
	4
	Month 16
	

	M4.1.1
	First Long-term prediction of ice conditions communicated from WP1 to WP4
	1, 4
	Month 12
	Internal Report

	M4.1.2
	Estimation of oil and gas production costs for different ice scenarios completed
	4
	Month 16
	Internal Report

	M4.1.3
	Model iterations between MAGELAN and DART successful.
	4
	Month 40
	Internal communication

	M4.3.3.1
	Integration of new oil behaviour, ice roughness algorithms into model and testing accuracy verses tank experiments.
	4


	Month 25
	Internal communication

	M4.3.3.3.
	Completed all representative oil spill scenarios related to seabed pipelines, tanker loading and transport, and loss of well control (blowouts).
	4


	Month 39
	Internal Report

	M4.3.3.4
	Final report: Report on the model and our improved understanding of oil flow under ice.  Based on our improved understanding suggestions to substantially enhance oil spill contingency planning will be made
	4


	Month 42
	Internal Report 

	M4.3.4
	First successful evaluation of an observational network with a target quantity relevant to the Shtokman field
	4


	month 40
	Internal Report

	M4.3.5.2
	Evaluation of the comparison of in situ iceberg drift data with detection and trajectory models completed.
	4
	Month 36
	Report

	M4.4.1
	Emissions data for existing and future gas/oil extraction facilities in the Arctic (IMPAC)
	4


	Month 25
	Internal Report

	M4.4.2
	Gridded dataset, providing estimates of the emissions of the different oil/gas extraction facilities in the Arctic, with a focus on the Shtokman facility if possible
	4


	Month 24
	Internal Report

	M4.4.5
	Simulator of the effects of noise from oil industry operations on marine mammals
	4


	Month 24
	Internal communication

	M4.5
	Synthesis of regulations, agreements, legislation relating to oil and gas extraction sector. Report to carry analysis of shortfalls and evaluation of options to address these, as well end-user evaluation of current system  
	4, 5
	Month 12
	Internal Report

	M4.6
	Indicator report on resource extraction
	4,5
	Month 42 
	Internal Report

	M5.1.1
	Overview of existing regulatory instruments
	5
	Month 12
	Internal communication

	M5.2.1
	Identification of gaps in governance within this framework
	5
	Month 12
	Internal communication

	M.5.7.1 
	Integrated climate-economy- ecosystem models developped
	5
	Month 30
	Internal communication

	M.5.8.1
	Development of MSP concept and principal framework – presentation of model, and subsequent versions at General Assembly 
	5
	Months 12, 24 and 36
	Presentation

and internal communication

	M5.8.2
	Delivery of final MSP
	5
	Month 48
	

	M5.9.1

	Links between main economic activities studied in WP2-4 identified
	2-5
	Month 18
	Internal communication

	M5.9.2
	Governance as topic for inter-General Assembly Focused ACCESS meeting
	1,2,3,4,5
	Month 30
	

	M6.01
	ACCESS web-site
	6
	Month 6
	

	M6.02
	Data management system - climate and non climate
	6
	Month 6
	

	M6.03
	1st workshop on cross-sectoral ACCESS topics in BREMEN
	6
	Month 18
	Report

	M6.04
	International workshop on marine mammals of the Arctic, including all aspects of conservation in BARCELONA
	6
	Months 24
	Report

	M6.05
	2nd workshop dedicated to cross-sectoral ACCESS activities in STOCKHOLM
	6
	Month 36
	Report

	M7.01
	Kick-off meeting
	7
	Month 2
	

	M7.02
	Consortium Agreement
	7
	Month 2
	

	M8.01
	External Boards engagement
	7
	Month 6
	

	
	
	
	
	


WT 5 Tentative schedule of project reviews
WT6 Project effort by beneficiaries and work package
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WT 7 Project effort by activity type per beneficiary

WT 8 Project efforts and costs

B2 Implementation

B2.1 Management structure and procedures

This is a large research project, responding to a complex topic, with a high degree of multidisciplinarity and intensive well thought-out interactions among the different activities. Its management structure therefore must then address the dual need to:

· Ensure that all research activity is conducted and adheres to its dedicated work plan.

· Guarantee that the integration process between activities is effectively and efficiently implemented, and that it concretely generates the expected added value.

This calls for a multi-layer management structure, with precise and consistent responsibilities assigned to each layer, and with the appropriate provision to achieve a seamless integration process for all parties.  This approach has proven to be very successful in similar sized EU projects as it clearly integrates the scientific objectives and deliverables with stakeholder involvement.  This provides research results and knowledge that is accessible and available to all.  A schematic of the management system with ACCESS can be seen below.
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The management functions are under the shared responsibility of 

2. the Scientific Coordinator (SC)

3. the three Scientific Co-coordinators (SCC), 

4. a Scientific and Technical Project Manager (STPM) and 

5. the Administrative Coordinator (AC), who is in charge of the Project Office. The Administrative Coordinator, UPMC, is the Coordinator of the project. This adheres to the Coordinator definition as given by the EC Rules for Participation, Article 25. The SC is also loacated under the UPMC umbrella.

To summarize:

· The main duty of the AC is to ensure that the project is fully implemented in line with the planned allocation of resources, and along the rules and procedures contractually agreed between ACCESS and the EU.

· The main duty of the SC and SCC (helped by the STPM) is to ensure that the work plan is implemented in conformity with the objectives, methods and quality standards described in the contract.  Should legal or ethical issues arise during the programme the SC and SCC, through EU policy, will address them clearly and transparently.

The General Assembly

The General Assembly (GA) is composed of all the partners. It is chaired by the AC or one of the SC, depending on the issues to be discussed.  The GA will meet at least once a year.

1) It takes the decisions on scientific and technical management, makes propositions and gives advice on the overall scientific policy, direction and management of the project.

2) It takes all the decisions concerning the project management, namely updating of and contributions to the project tasks, budget, ownership and management of collective equipment during and after the contract etc.

The General Assembly receives advices from the Intellectual Project Rights (IPR) Manager (see below), legal counsellor at UPMC (AC), according to the Consortium Agreement and from the External Boards (see below) if needed.  The General Assembly tasks will be detailed in the Consortium Agreement.

The Management Board

The Management Board is constituted by the Scientific Coordintor, Prof. Jean-Claude Gascard (UPMC), the three scientific Co-coordinators Kathrin Redhanz (IfW), Lindsay Parson (NERC) and Patrick Lewis (WWF). In addition Michael Karcher (O.A.Sys) as a STPM and the AC via the Project Office (administrative team at UPMC) complement the management Board.

Jean-Claude Gascard is Research Director at LOCEAN, UPMC, and has a wide experience of EU contracts through numerous previous framework programmes. He is also the Coordinator of the very successful DAMOCLES project (018509, FP6 Integrated Project, Priority 6.3 “Global Change and Ecosystems”) and the SEARCH for DAMOCLES project (037111, FP6 Specific Support Action, Priority 6.3 “Global Change and Ecosystems”).

Katrin Rehdanz is an assistant professor for environmental and resource economics at the Christian-Albrechts University of Kiel associated with the Kiel Institute for the World Economy. She is leading the young researchers group “Valuing the Ocean” within the cluster of excellence initiative “The Future Ocean” funded by the German government. She has experience in managing considerable funding including EU contracts through previous framework programmes.

Patrick Lewis is the manager of the WWF Arctic Immediate Threats Programme that addresses the sustainable development of human industry in a changing Arctic. Dr Lewis has conducted extensive human impacts related science in the Australian Antarctic Territory and has published several papers examining the threat of marine invasive species in high latitude areas, in addition to publications dealing with Arctic and Antarctic conservation. He sits as the WWF representative on the Arctic Council Working groups Protection of the Arctic Ecosystem (PAME) and Emergency Prevention, Preparedness and Response (EPPR).

Lindsay Parson is Head of the Law of the Sea (UNCLOS) Research Group at the National Oceanography Centre, Southampton, UK. A marine geologist by training, as well as conducting research and teaching at NERC, now leads the expert team providing technical advice to the UK government (and a number of other non-UK states) on maritime space issues, delimitation, dispute resolution, resource evaluation and management.

Scientific and Technical Project Manager

Michael Karcher is a director of the scientific company O.A.Sys (Ocean Atmosphere Systems). He has a long standing experience in research project participation and management, including the EU funded projects DAMOCLES, SEARCH for DAMOCLES and ArcRisk and a number of national and international projects. He is co-leading the international Arctic/Subarctic Ocean Flux Study (ASOF).

The STPM, Michael Karcher (OASys), role in the consortium ACCESS consortium is to:

(1) Assist the Scientific Coordinators to follow up the implementation of the project according to the work plan, 

(2) Organise dissemination activities and workshops, 

(3) Ensure deliverables are accurate and deliverd on time,

(4) Provide synthetic reports for the EU and other stakeholders 

(5) Ensure the scientific information on the project website is accurate and up-to-date..

Administrative Coordinator

The Administrative Coordinator, UPMC, assures the link with the European Commission (Project Officer), the day-to-day management of the project, the budget reception and sharing etc according to the EC Rules for Participation, Article 25, Coordinator. The administrative personnel of UPMC allocated to the project are: 1 full time manager, Laetitia Nitkiewicz, and 5 permanent personnel, when needed (1 supporting manager, 1 legal counsellor, 2 financial officers, 1 secretary). This administrative personnel has a wide experience of EU contracts through previous and actual work programmes, i.e. UPMC coordinated the cited projects DAMOCLES and SEARCH for DAMOCLES and Laetitia Nitkiewicz is the DAMOCLES project manager. UPMC will use a web management platform to help him in his management tasks, this will enable the Project Office to provide professional and efficient project management. 

The Intellectual Property Rights

The Intellectual Property Rights (IPR) Manager is based at UPMC and is in charge of following up publications, licensing, patents and other exploitation of results. She will advise the Steering Committee (see below) and the General Assembly about these issues and the management of the Background. When needed, she will contact her homologues at the Partners legal offices.

The IPR and confidentiality issues have been well developed in the letter of Intent signed by all partners during the submission phase and will be developed in the Consortium Agreement from the beginning of the negotiation phase.

To summarise, the Management Board activities are: 

· Day-to-day management

· Coordination of the overall scientific and technical activities

· Follow-up of the deliverables and milestones

· Handling financial matters, in particular payments received from the EC for European partners

· Transmitting documents and information between the consortium and the EC

· Consortium Agreement preparation and implementation (under the supervision of the IPR Manager)

Work Packages (WP)

The ACCESS 
activities are organized in 7 WP, which are sub-divided in tasks. Each WP has a leader who is responsible for the coordination of the work assigned to a WP, and a co-leader. The WP leaders will report to the Steering Committee. The co-leaders help the leader and can join the Steering Committee when and if needed.

The table below lists the names of the WP leaders and co-leaders.

	WP
	Leaders & Co-leaders
	Institutions
	WP
	Leaders & Co-leaders
	Institutions

	1
	Rüdiger Gerdes
	AWI
	5
	Lindsay Parson 
	NERC

	
	Peter Wadhams
	UCAM
	
	Adele Airoldi
	UCAM

	2
	Joachim Schwarz 
	J.Schwarz
	6
	Elena Billi-Rizza
	UPMC

	
	Lawson Brigham
	UCAM
	
	Oystein Godoy
	Met.no

	3
	John Isaksen
	NOFIMA
	7
	Laetitia Nitkiewicz
	UPMC

	
	Anne-Sophie Crepin
	BEIJER
	8
	Michael Karcher
	OASys

	4
	Katrin Rehdanz
	IfW
	

	
	Jeremy Wilkinson 
	SAMS
	


	
	
	
	


The Steering Committee 

The Steering Committee is composed of the Scientific Coordinators, the Scientific and Technical Project Manager (STPM) and the Work Packages (WP) leaders. It is chaired by the Scientific Coordinators and is convened at twice a year, with additional ad hoc meeting available when and if needed.

It is the executive body responsible for 

· Preparing the decisions on which the General Assembly (GA) deliberates

· Implementing the decisions of the GA

· Advising on the overall scientific policy

· Coordinating and integrating the activities of the WP

· Assessing scientific progress against the objectives and where necessary making recommendations

· Providing calls for the evaluation of new contractors, participants or partners that might be needed to finalise the project’s objectives

· Receiving advice and recommendations from the External Boards and IPR Manager.

· Gender issues

The Steering Committee has a key role in the governance of the Consortium and thus allows a core group of contractors to monitor the project, approving all reports and plans to be addressed to the EC (notably the Annual Management and Activity Report).

External boards

The high degree of multidisciplinarity of this project combined with the will to solve real problems has lead ACCESS to establish two external boards.  These Boards will assure synergy and build close link to Stakeholders / End-users. The External Boards participants are listed in the “Consortium as a whole” chapter.

Stakeholders/End-users Board (SEB): this Board will be constituted by end-users and other stakeholders (industrial, academic and governmental) that will benefit from the project’s results.  The consortium deems it to be very important to continuously inform the key actors on the advancement of the project. In addition the Board can advise the consortium on practical solution for any problems the project encounters.. This Board ensures that the project is realized in close connections with the the main actors working in the fields associated, or impacted on, the results of the project.

Advisory/ Coordinators Board (ACB): this Board will be constituted by experts and Scientific Coordinators working in the Arctic domain.  They will advise the consortium and assure a wide and varied communication of our results.  In addition ACCESS participants will build links with other Arctic based programmes thus ensuring a cross-feeding of results. This board will assess the progress of the project and provide advice on new directions and opportunities for innovation in order to ensure the relevance of the project’s results to actual policy formulation needs. Common activities between the identified other RTD projects, funded by the European Commission and others, could be foreseen where appropriate. Such project interaction is intended to be formalised through the exchange of major scientific and technical deliverables as well as through common 1/dissemination activities, 2/summer schools, 3/indicators (see the “Dissemination and/or exploitation of project results” chapter).

The External Boards are consulted at least once a year using mainly e-mail and teleconference in order to reduce the project costs, but some representatives will be invited to join some WP or General Assembly meetings, if useful.

Communication policy

The Communication Policy we intend to develop in the framework of this project aims to keep all the partners and the EC fully informed about the project status, but also to communicate with a larger public. This activity will be based on the successful communication policy of DAMOCLES, i.e. a dedicated website with an Intranet accessible only to members, news events and other dissemination activities. Any official document, presentation, papers and publications and information that could be of interest for any of the partners will be attached in the Intranet and they will be invited to check it periodically. 

The Administrative Coordinator will ensure the website is up to date and will work closely with the Scientific and Technical Project Manager (STPM) to follow up recommendations. 

A real dissemination and/or exploitation of project results policy is established: this issue is treated in more details in the “Dissemination and/or exploitation of project results” chapter.
B 2.2 Beneficiaries
P.1 Université Pierre et Marie Curie (UPMC)

The Laboratoire d’Océanographie et du Climat: Expérimentation et Approche Numérique (LOCEAN) is part of the reknown Pierre et Marie Curie University (UPMC) based in Paris, France. UPMC represents 5000 permanent staff members and 20000 students. LOCEAN is a research laboratory of 80 scientists, engineers and administrative staff. It is a leading laboratory in France for studying world-wide general oceanic circulation and physical oceanic processes based on observations and numerical modelling. In the past, studies have been conducted at all latitudes, equatorial and tropical, mid-latitudes and Polar Regions as well. LOCEAN has been involved in international programs such as TOGA, WOCE, JGOFS and IGBP. Most of LOCEAN senior scientists have been engaged as PIs and/or coordinators in several European Union projects of the 3rd, 4th, 5th, 6th and 7th framework programs. LOCEAN has been deeply involved in the past in deep convection studies in the Mediterranean Sea and the Greenland Sea. Currently LOCEAN is investing a lot of efforts into developing new autonomous observational techniques to be used world-wide in situ as well as remotely from space.

Tasks attributed: 1) Artcic data reanalysis (ERA interim). Validation of winter index for predicting Arctic sea ice retreat in summer 2) Sea ice thickness distribution in the Arctic prenial sea ice north of Canada and Greenland 3) Sea ice and icebergs drifts in the Northern Barents Sea 4)Kola Peninsula to cental Barents sea section for monitoring physical and biogeochemical tracers of the Atlantic inflow toward the Arctic. 5) Leader of WP6 Dissemination and WP7 Management.
Short profile of the staff members who will be undertaking the work:

Jean-Claude Gascard, Senior scientist at CNRS (Centre National de la Recherche Scientifique) and coordinator of the Damocles Integrated Project (2005-2010) and Search for Damocles SSA (2006-2010), he also participates in the European projects ATP and ACoBAR. Jean-Claude Gascard started working in polar oceanography in 1976 in the Labrador Sea in cooperation with the Bedford Institute of Oceanography (Dartmouth, Canada) and contributed to the Marginal Ice Zone international Experiment (MIZEX) in 1983-1984. He has contributed to several major polar programs funded by the European Union such as the European Subpolar Ocean Program (ESOP 1 and ESOP 2) from 1993 until 1998, MAIA (Monitoring the Atlantic Inflow towards the Arctic) from 2000 until 2002 and ASOF (Arctic- Subarctic Ocean Fluxes) which started in 2003 and ended in 2005. He is past chairman of the Arctic Ocean Sciences Board (AOSB) and was member of the IASC steering committee in charge of the preparation of the International Conference for Arctic Research Program ICARP II in 2005. He was convenor of a polar session dedicated to Pan-Arctic long term variability at the European Geophysical Union (EGU) General Assembly in 2003, 2004 and 2005.His main interest concerns the interactions between subtropical and polar water masses leading to the formation of deep and abyssal waters (deep convection), thermohaline circulation, air-sea-ice interactions and the implication of the Arctic Ocean in Climate variability and Global Changes.

Elena Billi-Rizza is responsible for the environment EU projects at UPMC. She participates to the French working groups on this domain and to the management of about 40 EC contracts involving UPMC. She has been working in European projects since FP4. She is the managers of SEARCH for DAMOCLES project and collaborated to the management of DAMOCLES. She also collaborateswith the UPMC Culture and Communication departments for some outreach events linked to the EC priority “Science in Society” and local events.

Laetitia Nitkiewicz is the DAMOCLES project manager. She has also taken care of the dissemination activities in Damocles in cooperation with Tara and the communication services of UPMC: organization of the Damocles exhibition in Le Grand Palais, Paris in Nov. 2008, screening of Tara movie in Brussels followed by a debate with the public in Nov.2009, among others. Between 2002 and 2004, she worked in the Chinese News Agency, Xinhua, as a journalist and contributed to reports for Reporters Without Borders.
Publications

Gascard J.-C., A.J. Watson, M.-J. Messias, K.A. Olsson, T. Johannessen and K. Simonsen (2002). Long-lived vortices as a mode of deep ventilation in the Greenland Sea. Nature, Vol 416, 4 April 2002, pp 525-527.

Gascard J.-C., G. Raisbeck, S. Sequeira, F. Yiou and K.A. Mork (2004). The Norwegian Atlantic current in the Lofoten basin inferred from hydrological and tracer data (Iodine 129) and its interaction with the Norwegian Coastal current. Geophysical Research Letters, 14 january 2004.

Gascard J.-C, M. Doble, P. Wadhams, and 23 others, Exploring Arctic Transpolar Drift During Dramatic Sea Ice Retreat, EOS, Transactions, American Geophysical Union, Vol.89, No.3, 15 January 2008, Pages 21-22.

Harpaintner J. J.-C. Gascard and P.M. Haugan (2001). Ice production and brines formation in Storfjorden. Journal of Geophysical Research, Vol 106,  C7, 14001-14013.

The LATMOS (Laboratoire Atmospheres, Milieux, Observations Spatiales) has a long experience in the study of dynamical, radiative and chemical processes in the Earth and planetary atmospheres using combined experimental and theoretical approaches, including various observation systems. The laboratory is also part of the Institute Pierre Simon Laplace (IPSL) which plays a leading role in chemistry-climate research at national and international level. The LATMOS has considerable expertise in the field of atmospheric chemistry and aerosol research, ranging from development and application of trajectory, regional and global chemistry models, assimilation, analysis of airborne and satellite data, and study of chemistry-climate interactions. It is supported by the Centre National d’Etudes Spatiales (CNES) as one of the leading laboratory for the development and exploitation of satellite-borne atmospheric remote sensors.

Tasks attributed: WP1: Key factors affecting climate and transport of pollutants in the Arctic; WP2: Air pollution and surface deposition related to arctic shipping; WP3: Air pollution and climate impact related to Arctic gas/oil extraction; WP5: Local and remote pollution impacts on Arctic air quality and climate

Previous experience relevant to those tasks: K. Law has a long experience in numerical modelling and analysis of observations from campaigns. She is a coordinator of International Polar Year (IPY) project POLARCAT on the study of long-range transport of pollutants to the Arctic. C. Granier has a long experience in the development and evaluation of surface emissions inventories and she is the co-chair of the GEIA (Global Emissions Inventory Activity) international project. She has been working for the past 5 years on the impact of ships emissions on the chemistry of the atmosphere, more particularly in polar regions. 

Short profile of the staff members who will be undertaking the work:

Dr. Claire Granier is a “Directeur de Recherche” at LATMOS/IPSL in Paris. She has over 25 years research experience in atmospheric sciences. For the past 20 years, she has worked on the development of three-dimensional global chemistry-transport models which have been used for the study of the composition of the lower atmosphere and its evolution. She is the co-coordinator of the GEIA (Global Emissions Inventory Activity) project of the AIMES/IBGP program.  She has coordinating the activities on emissions within the ACCENT European Network of Excellence for the past five years. Since 2005, she is the Deputy Coodinator of the MACC (Monitoring Atmospheric Composition and Climate) FP7 Integrated Project. She is a member of the steering committee of the AIMES/IGBP Project. She is author or co-author of more than 60 peer-reviewed scientific papers.  

Dr. Kathy Law is a CNRS Directeur of Research at the LATMOS/IPSL since 2003. She has 20 years experience in atmospheric science working on numerical modelling, data analysis, campaigns related to atmospheric trace gases, long-range transport etc. and is author of more than 55 peer-reviewed scientific papers. She is co-chair of International Global Atmospheric Chemistry (IGAC), member of IGAC and IGBP SCs and has previously been the IGAC representative on SPARC SSG and member of Commission for Atmospheric Chemistry and Global Pollution (CACGP) (1998-2006). She is a coordinator of International Polar Year (IPY) project POLARCAT on the study of long-range transport of pollutants to the Arctic. She is a PI on EU FP6 funded projects SCOUT-O3, AMMA, GEMS and FP7 CITYZEN. She was PI on many past EU/nationally funded projects (e.g. MOZAIC, TACIA, MAXOX, POET, EXPORT) including coordinator of French ITOP (Intercontinental Transport of Ozone and its Precursors) project contribution to IGAC-ITCT and ICARTT. She has been co-author, contributor and reviewer of numerous international assessments organised by WMO/UNEP, IPCC, IGAC.

Relevant publications: 

Granier, C., U. Niemeier, J.H. Jungclaus, L. Emmons, P. Hess, J.F. Lamarque, S. Walters, et G. Brasseur, Ozone pollution from future ship traffic in the Arctic northern passages.Geophysical Research Letters.2006.33.L13807, 2006.

Kim, S.-W., A. Heckel, G. J. Frost, A. Richter, J. Gleason, J. P. Burrows, S. McKeen, E.-Y. Hsie, C. Granier and M. Trainer, NO2 columns in the western U.S. observed from space and simulated by a regional chemistry model and their implications for NOx emissions, 114, D11301, doi:10.1029/2008JD011343, 2009.

P.S. Monks, C.  Granier, S.  Fuzzi, A.  Stohl, et al., Atmospheric Composition Change – Global and Regional Air Quality, Atmospheric Environment, doi:10.1016/j.atmosenv.2009.08.021, Vol. 43, 33, 5268-5350, 2009.

Isaksen, I.S.A., Granier, C., Myhre, G., Berntsen, T.K., et al., Atmospheric composition change: Climate–Chemistry interactions, Atmospheric Environment, 43, 5351–5414, 2009.

Real, E., E., K.S. Law, H.Schlager, A. Roiger, H. Huntreiser, J. Methven, M. Cain, J. Holloway, J.A. Neuman, T. Ryerson, F. Flocke, J. de Gouw, E. Atlas, S. Donelly and D. Parrish, Lagrangian analysis of low level anthropogenic plume processing across the North Atlantic, Atmos. Chem. Phys, 8, 7509-7554, 2008.

The Laboratoire d’Océanographie de Villefranche (UPMC-LOV)

The Laboratoire d’Océanographie de Villefranche (LOV) is one of three institutions making up the Observatoire Océanologique de Villefranche-sur-Mer (OOV), a leading centre for multidisciplinary oceanographic research in France. There has been a marine research laboratory at this site since 1882, initially run by the St. Petersburg Academy of Sciences and with French control since 1931, making this one of the oldest marine research stations in the world. LOV comprises 5 research teams with 130 research personnel including 35 PhD level scientists from a variety of disciplines in oceanography: biology, biogeochemistry, geochemistry, and physics, and 25 PhD students. LOV is world-renowned for oceanographic research and its scientists are involved in programmes at the national, European and international level.

Tasks attributed: 

WP1: Understanding the relation between satellite altimeter freeboard and ice thickness.

Previous experience relevant to those tasks: 

The task builds on experience gained during the DAMOCLES project, where top and bottom surfaces of sea ice were imaged co-incidently for the first time using AUV-mounted upward-looking sonar and overflights by an airborne scanning laser profilometer and helicopter-borne electromagnetic induction systems. This work itself built on previous experience measuring ice draft using AUV sonar, first with the Maridan Martin in 2002, then with Autosub in 2004 (Wadhams et al., 2004b, 2006). 

Short profile of the staff members who will be undertaking the work:

Dr. Martin Doble has over 12 years experience in sea ice research and has become one of Europe’s most experienced sea ice researchers, having carried out 12 field experiments in the Arctic and Antarctic, all but one as Lead Scientist with responsibility for the project in hand. He is a Category-1 PI for the Envisat RA-2 Radar Altimeter full mission archive (ESA project C1P.7228). His research has focused on the measurement of sea ice thickness, both directly (using upward-looking AUV-mounted sonar) and indirectly, exploiting the alteration of wave propagation by an ice cover. His previous work has demonstrated the combination of scientific, technical and practical skills required for the proposed work. 

Relevant publications: 

Doble, M.J., Skourup, H., Hutchings, J., Forsberg, R., Wadhams, P. (2010). The relation between sea ice freeboard and draft in the Beaufort Sea: results from high resolution mapping using AUV sonar and a scanning laser profilometer. Submitted to GRL. 

Doble, M.J., Forrest, A.L., Wadhams, P. and B.E. Laval (2009). Through-ice AUV deployment: operational and technical experience from two seasons of Arctic fieldwork. Cold Reg. Sci & Tech. 56, 90-97

Wadhams, P. & M.J. Doble (2008). Digital terrain mapping of the underside of sea ice from a small AUV, Geophys. Res. Lett. 35, L01501, doi:10.1029/2007GL031921 

J. Hutchings, C. Geiger, A. Roberts, J. Richter-Menge, M. Doble, R. Forsberg, K. Giles, C. Haas, S. Hendriks, C. Khambhamettu, S. Laxon, T. Martin, M. Pruis, M. Thomas, P. Wadhams, J. Zwally (2008) Exploring the role of ice dynamics in the sea ice mass balance. Eos, Trans. Amer. Geophys. U. 89(50), 515-516

P.2 O.A.Sys. – Ocean Atmosphere Systems GmbH (OASys)

The scientific company O.A.Sys-Ocean Atmosphere Systems GmbH (www.oasys-research.de) works with a wide range of numerical and analytical tools in the field of earth system modelling. The three senior scientists in the OASys team each have more than fifteen years of experience in numerical modelling and analysis of parts of the climate system gained as research in renowned scientific institutions like the Max-Planck-Institute for meteorology, Hamburg, the Alfred Wegener Institute for Polar and Marine Research, the GKSS Research Centre, Geesthacht and the University of Hamburg and OASys GmbH.

Main tasks attributed: In ACCESS OASys will  work on the quantitative network design, developing schemes on how to set up efficient observational networks needed for better forecasts in Marine transportation and in oil and gas exploration activities. This work will contribute to WP1, 2 and 4. In addition OASys will be involved in the consortium management in providing the Scientific and Technical Project Manager (STPM).

Previous experience relevant to those tasks: OASys is partner in several national and international projects. Among them is the EU funded FP6 IP DAMOCLES (Developing Arctic Modeling and Observing Capabilities for Long-term Environmental Studies) where it is concerned with state estimation and adjoint sensitivity analysis with respect to the Arctic sea ice and AOMIP (the Arctic Model Intercmparison Project) in which OASys plays a key role. Presently OASys is participating in the FP7 EU Project ARCRISK (Impacts on health in the Arctic and Europe owing to climate-induced changes in contaminant cycling). Also, O.A.Sys is co-coordinator of the FP6 EU-SSA "SEARCH for DAMOCLES" where it helps to coordinate IPY related activities of  SEARCH in the US and DAMOCLES in the EU. 

Short profile of the staff members who will be undertaking the work 

Dr. Michael Karcher is a physical oceanographer with a focus on numerical modelling of high-latitude coupled ice-ocean systems.  Together with the Arctic modelling team at AWI, he and OASys participate in the multi-national Arctic Model Intercomparison Project (AOMIP). Michael Karcher is active in the data assimilation with NAOSIMDAS and the impact assessment studies in the EU project DAMOCLES and pollutant transport studies in the EU project ARCRISK. He also is co-chairing the international Arctic Subarctic Ocean Flux Study (ASOF)

Dr. Frank Kauker is a physicist with a focus on numerical modeling of high-latitude coupled ice-ocean systems and the statistical analysis of climate data. He and OASys participate in the multi-national Arctic Model Intercomparison Project (AOMIP). Frank Kauker is active in the data assimilation with NAOSIMDAS in the EU project DAMOCLES and acts on behalf of OASys as STPM in the 6th FP SSA ‘SEARCHforDAMOCLES’. He has been responsible for the contribution of OASys and DAMOCLES to the SEARCH/S4D Sea Ice outlooks 2008 and 2009. 

Relevant publications: 

Kauker, F, Kaminski, T, Karcher, M, Giering, R, Gerdes, R, and Vossbeck, M (2009)., Adjoint analysis of the 2007 all time Arctic sea-ice minimum, Geophysical Research Letters 36(L03707)

Karcher, M, Gerdes, R, Kauker, F, and Köberle, C (2003)., Arctic warming: Evolution and spreading of the 1990s warm event in the Nordic seas and the Arctic Ocean, J. Geophys. Res. 108(C2).

Kauker, F, Gerdes, R, Karcher, M, Kaminski, T, Giering, R,Vossbeck, M, Sea ice outlook(SIO) 2009–AWI/FastOpt/OASys contribution, June1,2009,http://www.arcus.org/SEARCH/seaiceoutlook/index.php
Kauker, F, Koeberle, C, Gerdes, R, and Karcher, M (2008). Modeling the 20th century Arctic Ocean/Sea ice system: Reconstruction of surface forcing, Journal of Geophysical Research-Oceans 113(C9).

Karcher, M, Gerdes, R, and Kauker, F (2008). Long-term variability of Atlantic water inflow to the Northern Seas: insights from model experiments In: Arctic-Subarctic Ocean Fluxes: Defining the role of the Northern Seas in Climate, edited by B. Dickson, J. Meincke and P. Rhines. Springer, chapter 5, pages 111-130.

P.3. Natural Environment Research Council represented by National Oceanography Centre Southampton (NERC)
NERC is the UK's main agency for funding and managing research, training and knowledge exchange in the environmental sciences. The National Oceanography Centre, Southampton (NOCS; www.noc.soton.ac.uk) was established in 1995 as a collaborative centre between the Natural Environment Research Council and the University of Southampton. NOCS is the UK’s focus for oceanography and represents an unparalleled investment in marine and earth sciences and technology in the UK. Its key scientific mission is to deliver scientific excellence and understanding of the earth and its oceans as a dynamic interdisciplinary system. NOCS has a long and successful track record of involvement in projects funded by the European Commission, having been involved in more than 30 previous and current EC contracts and has co-ordinated several of these, including the highly successful FP6 HERMES and FP7 HERMIONE projects. 

The Law of the Sea (UNCLOS) Group at NOCS is commissioned by the UK government to carry out research on the delineation of the continental shelf areas of the UK mainland and overseas territories. The Group also provides technical advisory services and support to other coastal states on issues related to the continental shelf maritime space, marine resource exploration and exploitation as well as maritime governance and policy.

Main tasks in ACCESS and relevant experience: The NOCS team will assist with co-ordination of ACCESS, will lead WP5 and participate in WP4.The UNCLOS Group delivers independent, high-quality scientific advice on territorial sovereignty, marine scientific research, resource management, and the preservation of the marine environment. Much of this advice focuses on continental shelf and margin settings, where demand for both living and non-living resources pushes exploration and exploitation into increasingly deeper waters. Specific issues include: advice on the limits of the legal UK continental shelf; support for technical negotiations with neighbouring coastal states on overlapping territorial claims; and advice to the UN International Seabed Authority relating to the deep seabed beyond national jurisdiction. The Group has a number of highly experienced research staff, many of whom have had direct experience of preparation, submission and defence of cases to the Commission on the Limits of the Continental Shelf. While a core group of staff work full-time on UNCLOS issues, other staff with expertise in geophysics, seafloor surveying and benthic biology, are able to provide independent, policy-relevant advice on deep-sea biodiversity, bio-prospecting, bio-harvesting and marine environmental protection.

Short profile of the staff members undertaking the work and publications:
Dr Lindsay Parson is Head of UNCLOS Group at the National Oceanography Centre, Southampton. A marine geologist by training, he conducts research and teaching at NOCS and also leads the expert team providing technical advice to the UK government (and a number of other non-UK states) on maritime space issues, delimitation, dispute resolution, resource evaluation and management, and marine policy.

Dr Rosemary Edwards is a Senior Geophysicist at NOCS, and is a technical advisor to the UK government on continental shelf issues (UNCLOS Article 76). Dr Edwards has worked on numerous research projects funded by the hydrocarbon industry, and works closely with seismic acquisition companies, government departments and other academic groups.

Mr Alan Evans is a Marine Geoscientist and one of the key members of UNCLOS Group at NOCS. He is a technical advisor to the UK’s Foreign & Commonwealth Office and the Department of Trade & Industry on UNCLOS Article 76 continental shelf issues and leads the UNCLOS software and spatial planning areas.

Carleton, C., Shipman, S., Monahan, D. and Parson, L.M. 2000. The practical realisation of the Continental Shelf Limit. In: Cook, P. and Carleton, C. (Eds) Continental Shelf Limits – The Scientific and Legal Interface. Oxford Press. Pp 268-281

Murton, B.J., Parson, L.M., Hunter, P. and Miles, P.R. 2001. Global Non-Living Resources on the Extended Continental Shelf: Prospects at the year 2000. Proceedings of the meeting on “Non-living marine resources beyond 200 nautical miles” – International Seabed Authority Technical Report No. 1. 65pp, 40 Tables, 25 Figures

Parson, L.M. 2010. Non-living resources of the continental shelf beyond 200 nautical miles: Consideration of the Implementation of Article 82 of the United Nations Convention on the Law of the Sea. International Seabed Authority Technical Report No. 5 - In press.

Edwards, R.A. 1998. Integration of seismic reflection, physical properties and downhole logging data. Proc. ODP, Scientific Results, 159, 225-240.

P.4 The Kiel Institute for the World Economy (IfW)

The Kiel Institute for the World Economy (IfW) at the University of Kiel is an international centre for economic policy research and documentation. The Institute’s main activities are economic research, economic policy consulting, and the documentation and provision of information about international economic relations. Activities in the research area “The Environment and Natural Resources” focus on the allocation of environmental and natural resources. We investigate the factors influencing the increasing scarcity of natural resources. Moreover, we assess their impact on the allocation of production factors and on the changes they bring to the world economy. The research focuses especially on the evaluation of international and national aspects of environmental policy measures leading to proposals for a rational and efficient use of environmental policy instruments. The IfW has a long tradition in environmental-economic modeling. In particular, computable general equilibrium (CGE) models have been used for more than two decades, analyzing issues such as stabilization and structural adjustments programs in developing countries, environmental taxes and, in the last 10 years, climate policy. In the late 1990ies the group developed the DART model that is especially designed for the analysis of international climate policies.

The research area has been and is at present engaged in several projects funded by the European Commission, by the German Research Foundation DFG and by various German federal ministries. It is in particular part of the large interdisciplinary Kiel Cluster of Excellence “The Future Ocean”, The target of this inter-disciplinary group is to jointly investigate climate and ocean change, to re-evaluate the opportunities and risks of global change for the oceans and develop a sustainable system of resource management of the world’s oceans and marine resources. Since 2007 the research area has been awarded two grants under the 7th European Framework Programme, POEM and PASHMINA. 

Main Tasks: Within WP4 of ACCESS, IfW will contribute by assessing the direct and indirect impacts of additional Arctic energy supply on European and World energy markets as well as economies as a whole. This includes the development of meaningful scenarios, based on findings of other partners within and outside WP4 as well as the evaluation of those scenarios with respect to meso- and macroeconomic key indicators. IfW will furthermore assess the energy security implications of additional Arctic energy supply for the EU. 

Short profile of the staff members who will be undertaking the work 

Gernot Klepper is a senior researcher at the IfW with a long experience in environmental economic research and the speaker of the Kiel Earth Institute. He holds an M.S. in Economics from the University of Heidelberg, and a Ph.D. from the University of Kentucky. His main areas of research are Climate Change and Climate Policies, Environmental Policy Instruments, Sustainable Development, Alternative Energy Sources and Global Environmental Problems. He is Chairman of the German National Committee on Global Change Research (NKGCF) and a member of the Scientific Committee of the International Human Dimensions Programme (IHDP).

Katrin Rehdanz is an assistant professor for environmental and resource economics at the Christian-Albrechts University of Kiel associated with the Kiel Institute for the World Economy. She holds a diploma and a PhD in economics from the University of Hamburg. Her main areas of research are environmental and climate policies research, global environmental problems, sustainable development, energy economics, computable general equilibrium modeling. She is leading the young researchers group “Valuing the Ocean” within the cluster of excellence initiative “The Future Ocean” funded by the German government.

Sonja Peterson is Head of the Research Area “The Environment and natural resources” at the IfW. She holds an MA in economics from the University of Colorado at Boulder and a diploma in Mathematical Economics from the University of Hamburg as well as a Ph.D. in Agricultural Economics from the University of Kiel. Her main research interests are international climate policy and computable general equilibrium modeling.

Relevant recent publications: 

- Petrick, S., K. Rehdanz and R.S.J. Tol (2010): The Impact of Temperature Changes on Energy Consumption 21 pp., mimeo.

- Rehdanz, K. (2007): Determinants of Residential Space Heating Expenditures in Germany. Energy Economics, 29 167-182

- Klepper, G. and S. Peterson (2006): Marginal Abatement Cost Curves in General Equilibrium: the Influence of World Energy Prices. Resource and Energy Economics 28(1) 1-23.

P.5 WWF International Arctic Programme

The WWF International Arctic Programme, based in Oslo, Norway, brings together specialists in climate change, governance, arctic species, fishing, shipping, oil and gas and communications. They help lead a further international team spread across WWF national offices that brings in expertise in these and other areas. WWF is the only international NGO with a programme dedicated to the Arctic. We have offices in all of the arctic countries except Iceland, and we run and support field programs in addition to our work on arctic policy. In additional to a global network engaged with Arctic science and conservation, WWF is an Observer on the Arctic Council and has a long history of engagement with the international Arctic science and policy community.  

Main tasks attributed: The WWF International Arctic Programme is co-leader of WP5 and will contribute through a synthesis of the outcomes of all work packages to ensure that governance findings and outputs adequately address the cross-sectoral issues that are a key dilemma facing governance in a changing Arctic. Furthermore, WWF will contribute specifically to other work packages including conservation issues associated with increasing shipping in the Arctic (WP2), threats to sensitive areas and species associated with expanding petroleum extraction (WP4), conflicts between hydrocarbon extraction and fisheries (WP3) and dissemination activities (WP6).  

Previous experience relevant to those tasks: The WWF international Arctic Programme is a leader in science based conservation in the Arctic. In addition to producing key publications dealing with climate change, biodiversity conservation and sustainable development in the Arctic, WWF is an observer on several key international policy forums including the Arctic Council and the International Maritime Organisation (IMO). WWFs work has been formative in a range of conservation measures in Arctic countries at various levels from protected areas creation to management plans for entire Arctic sea areas.  

Short profile of the staff members who will be undertaking the work:

Dr. Patrick N Lewis manages the WWF Arctic Immediate Threats Programme that addresses the sustainable development of human industry in a changing Arctic. Dr Lewis has conducted extensive human impacts related science in the Australian Antarctic Territory and has published several papers examining the threat of marine invasive species in high latitude areas, in addition to publications dealing with Arctic and Antarctic conservation. He sits as the WWF representative on the Arctic Council Working groups Protection of the Arctic Ecosystem (PAME) and Emergency Prevention, Preparedness and Response (EPPR).  

Dr. Tatiana Saksina, a Russian national, is Arctic Governance Officer at the WWF International Arctic Programme. She leads WWF's work to promote the closure of the Arctic governance gaps, protection and preservation of the Arctic Ocean and sustainable ecosystem-based management of its resources. In this capacity she leads WWF's efforts on improvements to the arctic governance and regulatory regime.

Before joining WWF, Dr. Saksina has been working for the Russian Academy of Sciences as a Senior Legal Adviser responsible for marine policies. She holds a Ph.D. degree in International Law from the Moscow State Institute of International Relations and an LL.M. degree in International Maritime Law from the IMO International Maritime Law Institute. She specializes in the Law of the Sea. Dr. Saksina has several publications on the Law of the Sea issues.

Relevant publications: 

Sommerkorn, M. and Hassol, S.J. (eds.) Arctic Climate Feedbacks: Global Implications. WWF International Arctic Programme, Oslo, 2009. 97pp.  ISBN: 978-2-940443-00-0

Sommerkorn, M. and Hamilton, N.T.M (eds.) Arctic Climate Impact Science – an Update since ACIA. WWF International Arctic Programme, Oslo, 2008. 114 pp. ISBN 978-2-880585-289-4

Climate Policy Background Paper. http://www.panda.org/about_our_earth/all_publications/?151042/A-Closing-Window-of-Opportunity---Global-Greenhouse-Reality-2008 

The impact of climate change on the Russian Arctic: analysis and paths to solving the problem. WWF-Russia – Moscow, 2008. – 28 pages.

Illegal Fishing in Arctic waters. Catch of today - Gone tomorrow? - WWF International Arctic Programme, Oslo, Norway. 2008, 52 pages

Oil Spill Response and Challenges in Arctic Waters. WWF International Arctic Programme, Oslo, Norway. 2008, 30 pages.

The Barents Sea Ecoregion: a biodiversity Assessment. WWF, Oslo, Norway. 200, 151 pages.

P.6 University of Cambridge (UCAM-DAMTP)

The Department of Applied Mathematics and Theoretical Physics (DAMTP) carries out research of world class excellence in many areas of theoretical physics which include oceanography, atmosphere-ocean dynamics, theoretical and experimental fluid dynamics, computational dynamics, wave theory, quantum computing, high-energy physics, elementary particles, quantum field theory, astrophysics and cosmology. Such research has developed over more than 300 years through the great traditions of scientists such as Newton, Larmor, Rayleigh, Eddington and Dirac, and, in fluid dynamics, Stokes, G I Taylor, Lighthill, Gill and Batchelor. The Polar Ocean Physics Group is led by Peter Wadhams, the UK’s most experienced sea ice scientist, with 40 years of research in sea ice and ocean processes in the Arctic and the Antarctic. The current main topics of research in the group are sea ice properties, dynamics and distributions (thickness and concentration), and the role of sea ice and polar oceans in climate change. DAMTP possesses a state of the art fluid dynamics laboratory and a set of cold rooms.

DAMTP role and contribution to ACCESS: (1) Leader of WP1, based on long experience of measuring sea ice thickness and topography in the Arctic Basin. (2) Organiser of field experiment to use AUV in joint studies with airborne systems to validate altimeter algorithms and supply input on high-resolution under-ice ridge structure to WP2,3,4. (3) Organiser of data gathering on submarine transect of Arctic Ocean to collect multibeam sonar data. (4) Via work of Lawson Brigham, to offer support to shipping analyses in WP2. (5) Via work of Adele Airoldi, to offer support to governance analyses in WP5.

Short profiles of staff members: Peter Wadhams, Professor of Ocean Physics (research leader), has published on dynamics and thermodynamics of sea ice, sea ice thickness, waves in ice, icebergs, ocean convection and kindred topics. He has led 42 research expeditions to the polar seas and has worked extensively from Arctic submarines, most recently HMS Tireless (2007) using multibeam sonar to measure ice topography. He was a pioneer in the use of AUVs under sea ice, with successful missions using Maridan, Autosub II and Gavia (2002-2008) vehicles. He was coordinator of the EU FP5 GreenICE and CONVECTION projects and is currently in the EU FP6 DAMOCLES and on the Scientific Committee of the European Environment Agency. He was winner of the 1990 Italgas Prize for Environmental Sciences. 

Dr Joao Rodrigues (research associate), after a PhD in particle physics, has worked for the Polar Ocean Physics group since 2002. His research has included the thickness distribution of sea ice, from submarine and AUV data; the suppression of oceanic convection by sea ice retreat; changes in sea ice occurrence in the Russian Arctic; and the use of impulse radar for ice thickness determination. Current projects include the use of flexural gravity waves as a means of determining basin-scale ice thickness by wave dispersion measured by tiltmeters, and the interpretation of AUV multibeam sonar data in relation to surface truth.

Nick Toberg, research associate, is an expert in the use of multibeam sonar data from submarines and AUVs, and was responsible for the logistics of the group’s experiments from Arctic ice camps in 2007 and 2008. He is experienced in all aspects of the Group’s work, and has helped design much of our recent equipment, including wave buoys and tiltmeter buoy systems.

Dr. Lawson W. Brigham is Distinguished Professor of Geography & Arctic Policy at the University of Alaska Fairbanks.  He is also a Visiting Researcher at the Department of Applied Mathematics & Theoretical Physics (DAMTP) where he is working on Arctic issues.  Dr. Brigham was Deputy Director of the U.S. Arctic Research Commission.  His research interests include Arctic marine transport, the Russian marime Arctic, ice navigation, remote sensing of sea ice, polar geopolitics, and Arctic & Antarctic climate change. 
Adele Airoldi: During her career inside the Secretariat of the EU Council of Ministers (1981-2004), she worked on a variety of policy questions (research, health,resources,etc…). After her retirement in 2004, she has co-operated on an ad hoc basis with Greenland’s Representation in Brussels (attending ACIA in 2004 and advising in the negotiations of the Community-Greenland partnership agreement in 2006) and with the Danish Polar Center (preparation of ICARP II in 2005).  In  2008, she wrote on commission by the Nordic Council of Ministers the report “The European Union and the Arctic – Policies and actions” ,  used as the background document for the Conference “Common concern for the Arctic” held in Ilulissat in September 2008. 
Publications : Wadhams, P.  and G. Amanatidis, eds. (2007). Arctic Sea Ice Thickness: Past, Present and Future.  European Commission, Climate Change & Natural Hazards Srs., EUR22416, 409pp. (book)

Wadhams, P.  (2007) et al. Planet Earth We Have a Problem – Feedback Dynamics and the Acceleration of Climate Change. UK House of Commons, All Party Parliamentary Committee on Climate Change, 128pp (book).

Wadhams, P.  2000. Ice in the Ocean. Taylor and Francis, New York,. 368pp. (book)

P.7 Alfred Wegener Institute for Polar and Marine Research (AWI)

The Alfred Wegener Institute for Polar and Marine Research (AWI) is Germany's leading institute for polar and marine research. The Institute’s research mission is to improve the understanding of ocean-ice-atmosphere interactions, the animal and plant kingdoms of the Arctic and Antarctic, and the evolution of the polar continents and seas. Given the major role played by these regions within the Earth’s climate system, global change is a central focus of the research effort at AWI. AWI researchers conduct surveys and numerical simulations related to oceanic circulation, transport of substances and energy in the polar seas and the polar atmosphere, and to the influence of these processes on the global climate system. AWI coordinates polar research in Germany and provides both the necessary equipment and the essential logistic back up for polar expeditions. It operates research vessels, airplanes, and land stations in the Arctic and Antarctic. The AWI has 780 employees and a total budget of 100 million Euro in 2005. 

Main tasks attributed: The Alfred Wegener Institute for Polar and Marine Research is co-leader of WP1 and will contribute with an assessment of existing and upcoming climate scenario calculations regarding the future development of ocean, sea ice, and near surface atmosphere in the Arctic domain. Furthermore, AWI will conduct dedicated high-resolution ocean-sea ice model calculations to downscale climate model results for sensitive regions like the Canadian Archipelago and the Siberian shelf seas. In collaboration with OASys, AWI will set up a system for probabilistic seasonal ocean-sea ice forecasts based on the NAOSIM/NAOSIMDAS model system.

Previous experience relevant to those tasks: The AWI group has long-term experience in Arctic ocean-sea ice modeling, in climate modeling, in assessing climate model results, as well as in remote sensing and in-situ observation of sea ice properties. As partner in the EU FP7 projects DAMOCLES and ArkRisk, the group is working on hindcast simulations of the Arctic ocean-sea ice system and on downscaling climate model results to the Arctic. AWI has taken part in the sea ice outlook of Search for DAMOCLES with probabilitstic forecasts of summer sea ice extent in the Arctic.

Short profile of the staff members who will be undertaking the work:

Dr. Rüdiger Gerdes is a senior scientist in AWI’s climate sciences division and professor of oceanography at Jacobs University Bremen. He is the head of the sea ice physics section at AWI. He has been PI in several EU projects (VEINS, ASOF-N, CONVECTION, DAMOCLES, Intas NORDIC SEAS) and German national projects, including STORM, High-resolution community climate change simulations. He is also PI in the Arctic Ocean Model Intercomparison Project and a long time member of the CLIVAR working group on ocean model development. Prof. Gerdes is co-editor of a recent AGU monograph on “The Nordic Seas: An Integrated Perspective” and has authored or co-authored more than 60 papers in the peer-review literature. He has over 20 years of experience in ocean, sea ice, and coupled modelling. The AWI model hierarchy NAOSIM was developed in his working group.

Relevant publications: 

Gerdes, R., Köberle, C. (2007).Comparison of Arctic sea ice thickness variability in IPCC Climate of the 20th Century experiments and in ocean-sea ice hindcasts, Journal of Geophysical Research, 112, C04S01., doi:10.1029/2006JC003616

Gerdes, R., Karcher, M., Köberle, C., Fieg, K. (2008) Simulating the long term variability of liquid freshwater export from the Arctic Ocean, The Role of the Northern Seas in Climate, Editors: B. Dickson, J. Meincke and P. Rhines, Springer, Dordrecht, 405-426.

de Steur, L., Hansen, E., Gerdes, R., Karcher, M., Fahrbach, E., Holfort, J. (2009). Freshwater Fluxes in the East Greenland Current: A decade of observations, Geophysical Research Letters, 36, L23611., doi:10.1029/2009GL041278.

Fieg, K., R.Gerdes, E. Fahrbach (2009) Simulation of oceanic volume transports through Fram Strait 1995-2004 (Ocean Dynamics, in press)

Kauker, F., T. Kaminski, M. Karcher, R. Giering, R. Gerdes, and M. Voßbeck (2009) Adjoint analysis of the 2007 all time Arctic sea-ice minimum, Geophys. Res. Lett., 36, L03707,doi:10.1029/2008GL036323.

P.8 JS Consultant (J.Schwarz)

JS-Consultant is a private Consultant for Arctic Engineering since 2001. 

Registered under 62023 at Local Administration of D-22927 Grosshansdorf

Main Tasks attributed: 

1. Leader of WP 2, Marine Transportation and Tourism in the Arctic Domain

2. Partner in Task 5, Arctic Governance

Previous experience relevant to those tasks:

J. Schwarz has been Director for Ice and Environmental Technology at the Hamburg Ship Modal Basin from 1974 until 2001. In this position he was in leading positions in  the following EU-projects:

1. INCATS – WA-96-CA 1073;   DGVI-E3. Coordinator

2. ARCDEV –WA-97-SC.2191; Arctic Demonstration and Exploratory Voyage    (initiator and leader of WP16 ; Overall evaluation and definition of R&D needs)

3. LOLEIF- MAS3-CT-97-0098. Coordinator. Validation of  Low Level Ice Forces on Vertical Structures

4. STRICE- EVG1-CT-2000-00024.Coordinator.  Measurements on Structures in Ice

5. STANDICE – TREN/04/FP6/S07.31041/503721.  Coordinator

Besides these EU-Projects  J. Schwarz has been the scientific leader of seven icebreaker expeditions  (POLARSTERN and others) in the Arctic, sponored by the German Government 

Short profile of the staff members who will be undertaking the work:

Joachim Schwarz has studied  Civil Engineering/Hydraulics at the Technical University of Hannover, where he received 1970 the Dr.-Ing.- degree with the dissertation on „Ice Forces on Structures“. In the same year he accepted an invitation from the University of Iowa, Iowa City, USA to continue studies on ice for three years as Adjunct Professor. Meanwhile the Hamburg Ship Model Basin (HSVA) had built an ice model basin (30m x 6m) and established an Ice Engineering Department, of which J. Schwarz 1974 became the director.                                                     

J. Schwarz war the scientific leader of 7 icebreaker expeditions to Arctic regions, and member of the 1st German Antarctic expedition in 1979/80. He organized two International Ice Conferences in Hamburg (1984 IAHR and 1993 POAC) and had built the new large ice model basin in 1984, which some years later became a Large Scale Facility of the EU. In 2001 he retired and is working since then as Ice Technology Consultant. As such he is representing Germany in an ISO-Working Group on Standardizing Offshore Structures in Arctic and other Cold Regions. Since 2006 J. Schwarz is the Co-leader of the „German-Russian Working Group Northern Sea Route“. He received the IAHR- Ice Research and Engineering Award 2005 and in 2006 the Federal Cross of Merrit of Germany.

P.9 Nofima Marin AS (Nofima)

Nofima Marin (Marine) is a business oriented research group working in research and development for the aquaculture and fisheries industry, with it’s main office in Tromsø. Total turnover in 2008: € 33.480.000. Number of Employees: 262 (of which 162 scientific). 

Nofima Marked provides economic analyses, consumer research, foresight analyses, market analysis and strategic consultancy. It is located in Tromsø with 28 employees.

Main tasks attributed: Nofima Marin will be (co-)responsible for carrying out different tasks under WP 3: Fisheries: Task 3.1 Quantification of economic effects of climate change in a fisheries system, Task 3.2 Aquaculture in the Arctic - implications from climate change, Task 3.3 Climate change effects on factor and product markets for fisheries and aquaculture  

Previous experience relevant to those tasks: 

Arne Eide is one of two project leaders in the project Fisheries Management under Global Warming (FIMAGLOW, see http://fimaglow.maremacentre.com). He has also participated in in the EU-programmes BASIC, BALANCE and CEVIS (terminated) and ATP (running). John Isaksen and Øystein Hermansen recently fulfilled an evaluation for the Norwegian Ministry of Fisheries on the potential effects from a withdrawal of the mineral oil tax reimbursement scheme for the Norwegian fishing fleet. 

Short profile of the staff members who will be undertaking the work:

Arne Eide (dr. philos), external scientific advisor Nofima Marked, Tromsø (associate professor in economics at Norwegian College of Fishery Science, University of Tromsø since 1998) .He is also responsible of the international Master programme in Fisheries Management (IFM). He has more than 40 publications as first author. He has participated in the EU-programmes BASIC, BALANCE and CEVIS (terminated) and ATP (running).

Edgar Henriksen (M.Sc.),has been working as consultant in several consultancy companies in fishery for more than 20 years. Since 2007 he is working as a scientist for Nofima. His research is focused on the bioeconomy and the impact of management structures on the regulation of fish stocks.

Øystein Hermansen (M.Sc.), got his Masters degree in fisheries science from the Norwegian College of Fisheries Science in 2002. After a few years as a researcher in the University of Tromso, he is working as a scientist in Nofima since 2006 where he became an expert in behavioural patterns in fisheries and evaluation of fisheries management instruments.

John Isaksen, (PhD) has been working as a researcher in NOFIMA since 1998. His research interests are the industry specific challenges in the seafood value chain. More specifically, he has been studying the interaction between actors in the value chain (catch, production and marketing) as well as the influence of regulatory interventions.

Relevant publications: 

Isaksen, JR and Ø Hermansen (2009) Reimbursement of mineral oil tax in the Norwegian fishing fleet, (in Norwegian). Report no. 9, Nofima Marked, Tromsø

Eide, A (2009) Economic Principles: An Economic Perspective on Fishing. In KL Cochrane & SM Garcia (eds) A Fishery Manager’s Guidebook. Wiley-Blackwell Publishing. 30 pg. 

Eide, A (2008). An integrated study of possible economic effects of global warming on the Barents Sea cod fisheries.  Climatic Change (DOI 10.1007/s10584-007-9338-0)

Eide, A (2007). Economic impacts of global warming: The case of the Barents Sea fisheries. Natural Resource Modeling, 20(2): 199-221

Eide, A and K Heen (2002). Economic impacts of global warming. A study of the fishing industry in North Norway. Fisheries Research, 56(3), pp. 261-274

Eide, A and O Flåten (1998) Bioeconomic Multispecies Models of the Barents Sea Fisheries. In Rødseth, T (ed) Models for Multispecies Management, Physica-Verlag, New York, pp.141-172

P.10 Hamburgische Schiffbau-Versuchsanstalt GmbH (HSVA)

The Hamburgische Schiffbau-Versuchsanstalt GmbH (HSVA) is a private self-supporting, non-profit research organisation. The main task is to advise the maritime industry (world-wide) in the fields of hydrodynamics and ice technology (ships, structures). HSVA is especially experienced in computer fluid dynamics computations (CFD), waterborne transport systems and in model test experiments in open water and in ice. HSVA has 86 employees.HSVA has established an Ice Technology Department in 1974, when a second generation ice model basin (30 m long / 6 m wide) became operational. In 1984 a third generation ice model basin was inaugurated, which is today with its 78 m length, 10 m width and 2.5 m/5.0 m depth one of the largest in the world. In 1990 the small ice test basin was rebuilt to an Arctic Environmental Test Basin. This facility with its installations (e.g. wave maker) is unique world-wide and allows environmental research under arctic conditions. In 1995 HSVA’s ice and environmental test facilities became a Large Scale Facility (ARCTECLAB) within the EU TMR-Program. This contract was continued in the period 2000 to 2010 by the HYDRALAB I, II and III projects. With the quality of the ice testing facilities and its scientific staff HSVA belongs today to the leading ice engineering research institutes in the world.

Previous relevant experiences: The Ice and Offshore Department of HSVA was involved in numerous projects concerning hull form optimization and design regarding vessels operating in ice covered waters as well as the design and testing of marine structures in ice infested waters.  Different types of vessels, such as icebreakers, research vessels, cargo ships, supply vessels etc., were optimized by HSVA staff with respect to icebreaking performance, ice clearing ability and propeller efficiency. Of special concern for this proposed project was HSVA’s participation in the European funded projects ARCDEV, ARCtic Demonstration and Exploratory Voyage, and ARCOP, ARCtic Operational Platform. Both projects were dealing with environmental friendly and safe ship operations in Arctic regions. Within these projects HSVA was concentrating on the topics: ice navigation, ice routing, environmental protection, as well as oil recovery and combat systems, risk assessment and compilation of requirements for contingency plans.

Multi-leg platforms, fixed or moored drilling and production units as well as artificial islands were investigated by HSVA researchers in model and full scale. During the last two years HSVA was strongly involved in model test investigations with respect to the development of the Shtokman Gas Field in the Barents Sea. Full scale measurements were carried out on a jacket platform in the Bohai Bay, PR China, and ice forces were determined on the Lighthouse Norströmsgrund in the Gulf of Bothnia. The latter one was funded by the EU within the 5th Framework Programme. During several expeditions in artic and sub-artic regions HSVA gathered ridge profile data, which can be of special importance to this proposed project. Rescue vehicles for platforms operating in ice infested waters were tested in HSVA’s facilities and HSVA scientists were involved in the development of the icebreaking emergency evacuation craft, IBEEC, for the North Caspian Sea. HSVA was involved in the design and development of different types of oil recovery systems, which were investigated at low temperatures in HSVA’s Arctic Environmental Test Basin.  

HSVA’s activities in the proposed project will be coordinated by the head of the department, Dipl.- Ing. Peter Jochmann.

Peter Jochmann is the Head of the Ice & Offshore Department at HSVA. He is since 1977 with HSVA and has long year experience in ice force determination both in the model basin and the field. Peter Jochmann was project leader of numerous model test projects and several field campaigns. 

Dr. Karl-Heinz Rupp is a senior scientist in the Ice and Offshore Department at HSVA. Dr. Rupp has a PhD in Naval Architecture and holds a German Master License for all ships. He has expertise in ship hull form design as well as ice navigation and ice routing. Dr. Rupp was project manager in innumerable projects in the model basin and the field. 

Jens-Holger Hellmann is a senior scientist in the Ice and Offshore Department at HSVA. Mr. Hellmann has a Diploma in Naval Architecture. He has expertise in ship hull form design and propulsion systems for ice going vessels. Jens Hellmann was project manager in innumerable projects in the model basin and supervised several full scale trials in Arctic regions.

Karl-Ulrich Evers is a senior scientist in the Ice and Offshore Department at HSVA and has his Diploma in Civil Engineering. He has expertise in cold region technology and ice engineering. Karl-Ulrich Evers main area of research is hydraulics civil engineering and ice mechanics.

P.11 Norwegian Polar Institute, Tromsø, Norway (NPI)

The Norwegian Polar Institute is a Norwegian governmental institute under the Norwegian Ministry of Environment. The Norwegian Polar Institute is Norway's central institution for research, environmental monitoring and mapping of the Polar Regions. The Institute is the Norwegian authorities' adviser and supplier of knowledge, and contributes to the best possible administration of Norwegian polar areas. The Norwegian Polar Institute has about 150 employees. The research department in the Norwegian Polar Institute consists of the sections Polar Climate, Ecotoxicology, Biodiversity and Geo-Mapping. In Polar Climate, fields as glaciology, sea ice oceanography and marine geology are included.

Main tasks attributed: WP1. Sea ice surface energy balance, melt ponds, snow and ice properties, oceanography, freshwater balance.

Previous experience relevant to those tasks: NPI is working and has been working in various research and management projects that are related to ACCESS, for example DAMOCLES, iAOOS, SWIPA, NorClim, Black Carbon effects on Albedo, AMORA. Longterm monitoring studies in the Arctic and on Svalbard. Permanent research bases, other logistical facilities and a research ship (RV Lance). Competence in research, environmental management and polar logistics.

Short profile of the staff members who will be undertaking the work:

Dr. Sebastian Gerland, research scientist, sea ice and climate. Sea ice and snow optical properties, sea ice and snow thickness changes, freezing and melting of sea ice, cryosphere assessments and reviews.

Dr. Mats Granskog, research scientist, sea ice and oceanography. Physical properties of sea ice and snow, melting and freezing, small scale processes in sea ice, sea ice – ocean interaction, tracer studies.

Dr. Edmond Hansen, research scientist, oceanography. Freshwater fluxes through Fram Strait, sea ice thickness, sea ice – ocean interaction from shelf to deep sea.

Dr. Christina A. Pedersen, research scientist, snow and atmosphere. Snow and sea ice optical properties, effect of black carbon on snow albedo, melt pond parameterizations in GCMs

Relevant publications: 

Forsström, S., Ström, J., Pedersen, C.A., Isaksson, E. and Gerland, S. (2009): Elemental carbon distribution in Svalbard snow. Journal of Geophysical Research, Atmosphere. 114, D19112, doi:10.1029/2008JD011480.

Gascard, J.C., and 31 others, among them S. Gerland and M. Nicolaus (2008): Exploring Arctic transpolar drift during dramatic sea ice retreat. Eos Transactions, American Geophysical Union, Vol. 89 (3), 15 January 2008, pp.21-22.

Gerland, S., and 12 others (2007). Ice in the Sea. Chapter 5 of Global Outlook for Ice and Snow. UN Environment Program (UNEP), pp. 63-96.

Gerland, S., Renner, A.H.H., Godtliebsen, F., Divine, D., & Løyning, T.B. (2008): Decrease of sea ice thickness at Hopen, Barents Sea, during 1966-2007. Geophysical Research Letters. Vol. 35, L06501, doi: 10.1029/2007GL032716.

Granskog, M. A.,T. Vihma, R. Pirazzini and B. Cheng. 2006. Superimposed ice formation and surface energy fluxes on sea ice during the spring melt-freeze period in the Baltic Sea, Journal of Glaciology, 62(176), 119-127.

Pedersen, C.A.,  E. Roeckner, M. Luthje and J.-G. Winther. A New Sea Ice Albedo Parameterization including Melt Ponds for ECHAM5 GCM. Journal of Geophysical Research., 114, D08101, doi:101029/2008JD010440, 2009.

Pedersen, C.A., R. Hall, S. Gerland, A. H. Sivertsen and T. Svenøe. Advanced Airborne Profiling over Fram Strait Sea Ice. Cold Regions Science and Technology, 55: 23-32, 2009.

Scharien, R.K., J. Yackel, M. Granskog and and B.G. Else. 2007. Coincident high resolution optical-SAR image analysis for surface albedo estimation of first-year sea ice during summer melt. Remote Sensing of Environment, 111, 160-171.

Spreen, G., S. Kern, D. Stammer, and E. Hansen (2009), Fram Strait sea ice volume export estimated between 2003 and 2008 from satellite data, Geophys. Res. Lett., 36, L19502, doi:10.1029/2009GL039591.

P.12 Norwegian Meteorological Institute (met.no)

The Norwegian Meteorological Institute (met.no) was founded in 1866 and is a governmental agency. met.no has 420 employees in addition to about 600 observers including staff at the Arctic stations Bjørnøya, Hopen and Jan Mayen. The main office is in Oslo with regional offices in Tromsø and Bergen. The institute operates the 24/7/365. met.no is responsible for the public weather service in Norway, covering both civilian and military purposes. The institute provides information that supports public authorities, businesses and the general public to safeguard life and property, and societal planning and environmental protection. This includes operational forecasting for North Atlantic and Arctic areas. R&D at met.no is supported directly by the government and by projects from research councils, EU, ESA, EUMETSAT and others. 

met.no R&D is related to operational numerical modeling. Atmospheric, oceanographic and sea-ice forecasting is continuously improved. In situ and remote sensing observations and data assimilation techniques are used in the work on forecast modeling. Considerable R&D is also centred on environmental models (air pollutants, oil spills, etc.). In recent years development and running of a full-scale global Earth System Model (NorESM) is done as a part of a national initiative. Climate research thus includes global scenario calculations, as well as downscaling to finer resolution over Norway and adjacent seas using regional climate models and statistical-empirical techniques. Research is carried out in collaboration with national and international research institutions.

met.no represents Norway in many international conventions (WMO, ECMWF, EUMETSAT). The institute educates PhD's and hosts postdocs on a regular basis thanks to its close collaboration with, and proximity to, the University of Oslo through CIENS (Oslo Centre for Interdisciplinary Environmental and Social Research). The Norwegian Ice Service is part of met.no's Forecasting Division for Northern Norway in Tromsø. The Ice Service provides daily (working day, Monday-Friday) ice charts for the European sector of the Arctic, with an emphasis on Spitsbergen (Svalbard) which is covered in detail using SAR. The analysts study the current conditions primarily from satellite data and provide ice charts, ice-edge information and an overview of sea surface temperatures.

Main tasks attributed: met.no will demonstrate monitoring tools for the Arctic environment, assess environmental forecasting capabilities in support of Arctic operations, and provide and adapt Arctic climate scenarios.

Short profile of the staff members who will be undertaking the work

Prof. Trond Iversen is Assistant Research Director at met.no and Adjunct Professor at University pf Oslo. His research history from 1979 onwards within Fluid Earth dynamics and physics is broad, and includes many aspects of numerical weather prediction, modelling atmospheric dispersion and transport of pollutants, short-range predictability and probabilistic forecasting, modelling aerosol physics and chemistry and their interactions with climate in global climate models, and regional climate modelling. He is project manager for probabilistic forecasting in the HIRLAM consortium, former leader and present member of the SRNWP Expert Team on ensemble prediction under EUMETNET, member of the ECMWF SAC, and PI for the development of NorESM (Norwegian Earth System Model as a national resource under the virtual “Norwegian Climate Centre”

Nick Hughes is Leader of the Norwegian Ice Service based in Tromsø and is responsible for the daily operation of the Ice Service and for project management including the development of new data processing algorithms and information services.  Hughes has 12 years experience in Arctic and Antarctic research with 13 field campaigns including the UK Royal Navy expeditions of HMS Tireless in 2004 and 2007. In previous EC projects he was responsible for management of the remote sensing algorithm development in EUROCLIM (2001-5) and IRIS (2003-5).  He is Norway’s representative on the WMO JCOMM Expert Team on Sea Ice.

Harald Schyberg is Senior Scientist in the Remote Sensing Section of the R&D department. Fields of expertise comprise use of satellite observations in data assimilation for numerical weather prediction (NWP) and for extraction of sea surface and sea ice information as well as observation impact studies in NWP. Member of ESA ADM (Atmospheric Dynamic Mission) Science Advisory Group, SRNWP (the Short-Range Numerical Weather Prediction programme of the European meteorological services) Expert Team on Data Assimilation and EUCOS (EUMETNET Composite Observing System) Science Advisory Team.

P.13. FastOpt GmbH (FastOpt)

FastOpt is a company founded at Hamburg in February 2000 by Drs. Ralf Giering and Thomas Kaminski. Both are experts in inverse modelling, data assimilation, quantitative network design and Automatic Differentiation (AD) and are working full time as senior consultants. Staff includes further consultants, Michael Voßbeck and Dr. Simon Blessing, working full time. FastOpt specialises in two lines of business: First, they provide AD tools. Second, they carry out scientific projects for/with their customers. Their customers/partners include agencies and research institutes such as NASA-GSFC, NASA-JPL, the NOAA, Harvard University, the Max-Planck-Institutes in Hamburg and Jena, or the MIT as well a industrial companies such as The Boeing Company, Renault Formula 1, or Volkswagen AG. FastOpt are experienced in seting up and operating advanced inverse modelling/assimilation systems for various components of the Earth System. 

Main tasks attributed: FastOpt will be working on variational assimilation and quantitative design of observational networks.

Previous experience relevant to those tasks: FastOpt have set up and operated a number of variational data assimilation systems. Together with AWI and OASys FastOpt have worked on variational assimilation into a coupled ocean-sea ice model within the FP6 IP DAMOCLES. Within the FP6 I3 IMECC they set up a network design tool around a terrestrial assimilation system. 

Short profile of the staff members who will be undertaking the work:

Dr. Ralf Giering is a managing director and co-owner of FastOpt. He has been working in oceanographic data assimilation (DA) for almost 20 years. He took a key role in building a number DA systems. He has developed compiler tools for automatic generation of adjoint models, for which he was awarded the Max-Planck-Society's Heinz-Billing Price. 

Dr. Thomas Kaminski is a managing director and co-owner of FastOpt. He is an expert in the set up and operation of DA and observational network design systems. Dr. Kaminski worked on methodological aspects of DA and network design. He leads the DA task within DAMOCLES and the quantitative network design activity within IMECC. He is contributing author to the IPCC TAR and won, together with Dr. Giering, the NASA group achievement award for generating the adjoint of GMAO's general circulation model.

Michael Voßbeck is a mathematician and with FastOpt since 2002. He is an expert in adjoint code generation and development of automatic differentiation software.

Dr. Simon Blessing is an atmospheric scientist and with FastOpt since 2007. He is an expert in set up and operation of data assimilation systems. 

Relevant publications: 

F. Kauker, T. Kaminski, M. Karcher, R. Giering, R. Gerdes, and M. Voßbeck. Adjoint analysis of the 2007 all time arctic sea-ice minimum. Geophysical Research Letters, 2009.

T. Kaminski and P. J. Rayner. Assimilation and network design. In H. Dolman, A. Freibauer, and R. Valentini, editors, Observing the continental scale Greenhouse Gas Balance of Europe, Ecological Studies, chapter 3, pages 33-52. Springer-Verlag, New York, 2008.

T. Kaminski, S. Blessing, R. Giering, M. Scholze, and M. Voßbeck. Testing the use of adjoints for estimation of GCM parameters on climate time-scales. Meteorol. Z., 16(6):643-652, 2007. 

Kaminski, T. and Heimann, M., Inverse Modeling of carbon dioxide, Science,  294, 5541, 2001.

Giering, R., and T. Kaminski. Recipes for Adjoint Code Construction. ACM Trans. Math. Software, 24(4):437-474, 1998. (208 times cited in ISI/447 times cited on Google Scholar) 

P.14 Scottish Association for Marine Science (SAMS)

The Scottish Association for Marine Science (SAMS) is one of the oldest oceanographic research organizations in the world, and is the leading marine research and education institution in Scotland. The central aims of SAMS, which is a NERC Collaborative Centre, are to undertake long-term and fundamental strategic research, to contribute to and support the national and international marine science community, and to underpin the societal and educational needs of the UK and the wider community.  Arctic marine science and technology innovation are key missions of SAMS.  SAMS consists of approximately 130 academic and technical staff and about 30 affiliated Phd students.  SAMS is the sole UK institution whose core focus is the Arctic and is full partner in the Marine Laboratory at Ny Alesund, Svalbard.  SAMS is experienced in large multi-disciplinary programmes.

Wilkinson is head of the Sea Ice Group and Ivanov is a senior member of the Marine Physics Group.

Main tasks attributed: SAMS will participate in the observational programme of WP1 as well as the modelling of the flow of oil under sea ice (WP2).  

Previous experience relevant to those tasks: SAMS is presently at the leading-edge of oil-spill modelling under sea ice through the development of an under-ice oil trajectory model based around the bona fide 3-D shape of the under-ice of sea ice.  SAMS are one of the world-leaders in the development of scientific equipment of sea ice research.  Over the past 5 years we have developed and deployed over 30 platforms including automatic weather stations, drifting buoys, tilt-meters and sea ice mass balance buoys

Short profile of the staff members who will be undertaking the work:

Jeremy Wilkinson has studied climate related processes in the polar oceans such as sea ice dynamics and thermodynamics, deep convection and water mass modification in the polar seas for almost 15 years.  His expertise also extends through a broad range of techniques, from the remote sensing and in-situ monitoring of sea ice, through to the modelling of oil spills under sea ice.  He has participated in over 20 polar field expeditions and his observational work has been performed on many different platforms, including, ship, helicopter, aeroplane, and ice camps.  He has substantial experience in large EU funded multidisciplinary programmes e.g. ESOP-1, ESOP-2, CONVECTION, SITHOS and works to a high scientific standard.  Over the past few years he has published widely in high impact journal. He is presently PI on the 47 partner EU funded DAMOCLES programme and was co-ordinator of the 20 partner EU funded RECARO programme. Wilkinson is head of the Sea Ice Group at SAMS.  

Vladimir Ivanov has worked in the field of polar oceanography since 1990. He participated in 11 Arctic expeditions onboard of Russian, German and Norwegian ships. He has additional experience in sea ice research and buoy deployment and analysis. His overall research interests are the water masses and circulation in the Arctic Ocean. In particular his research is focused on Atlantic water transformation in the Arctic Ocean and its heat influence on the mixed layer and ice, water mass transformation due to shelf-basin exchange, dense water formation and cascading. He has 23 publications in peer reviewed journals.  

Recent relevant publications: 

Ivanov V.V., + 8 others I.V., Seasonal Variability in Atlantic Water off Spitsbergen, 2009, Deep Sea Research I, 56, 1-14

Wilkinson, J.P.+15 others  (2009), Ice tank experiments highlight changes in sea ice types, Eos Trans. AGU, 90(10), doi:10.1029/2009EO100002. (Featured Nature: http://www.nature.com/news/2009/090323/full/news.2009.183.html)

Lenn, Y. D., V. Ivanov, +10 others , 2009, Vertical mixing at intermediate depths in the Arctic boundary current, Geophys. Res. Lett., 36, L05601, doi:10.1029/2008GL036792

Polyakov I.V.,  , V.V. Ivanov,  + 8 others, Variability of the Arctic freshwater content over the last 100 years, 2008, J.of Climate, 21, 364-384

Gascard, J.-C.,Wilkinson. J and 24 others (2008). Exploring Arctic transpolar drift during dramatic sea ice retreat. EOS, 89 (15 Jan. 2008), p. 21-22

Wilkinson, J. P., P. Wadhams, and N. E. Hughes (2007), Modelling the spread of oil under fast sea ice using three-dimensional multibeam sonar data, Geophys. Res. Lett., 34, L22506, doi:10.1029/2007GL031754.  (Feature article published in the popular scientific journal New Scientist. Date: 14/12/07, Issue No:2634)

P.15. The Beijer Institute of Ecological Economics, Royal Swedish Academy of Sciences

The Beijer Institute of Ecological Economics is an international research institute under the auspices of the Royal Swedish Academy of Sciences. Its major objective is to carry out research and stimulate cooperation between scientists, university departments, research centers and institutes to promote a deeper understanding of the interplay between ecological systems and social and economic development. 

Main tasks attributed: Main contributions in WP 3 and 5, minor contribution to 4.

Previous experience relevant to those tasks: The Beijer Institute has produced world leading science at the frontier between economics and ecology, with focus among other aspects on complex adaptive social- ecological systems, global change, tipping points in natural systems and their implications for economic systems and ecosystem services. The institute’s research emphasizes the role that living systems at different scales play in social and economic development and how to govern and manage for resilience in integrated social-ecological systems. The institute also disposes of a large network of well-established researchers and fellows who support the mission of the institute.

Short profile of the staff members who will be undertaking the work 

Anne-Sophie Crépin, Project leader, PhD in economics, Deputy Director of the Institute. Works on resources with complex dynamics and threshold. Lead author of the chapter Polar Systems in the Millennium Ecosystem Assessment. Project leader and member of the steering committee for the 7th Framework EU project Arctic Tipping points (ATP) and co-director of the Beijer research program Global dynamics and resilience in the face of multiple shocks.

Scott Barrett, Lenfest Professor of Natural Resource Economics at the School of International and Public Affairs and The Earth Institute at Columbia University, works on game theoretical analysis of climate change treaties. 

Gustav Engström, PhD student in economics focuses on climate economy modelling and sustainability.

Carl Folke, Professor in natural resource management, Director of the Beijer Institute, Science Director of the Stockholm Resilience Centre, has extensive experience in transdisciplinary collaboration between natural and social scientists, and has worked with ecosystem dynamics and services as well as the social and economic dimension of ecosystem management.

Michael Hoel, Professor of Economics at the University of Oslo focusing among other issues on environmental and resource economics and international agreements

Åsa Jansson, PhD in natural resources management has specialised in quantification the provision of ecosystem services in many different kinds of ecosystems.

Therese Lindahl, PhD in economics, focuses on behavioral aspects of natural resource management, where she employs both theoretical and experimental methods. She is the Co-director of the newly created Behavioral Economics and Nature Network (BENN) of leading international scholars. 

Max Troell, Associate professor in systems ecology, co-theme leader “Governance and ecosystem management of coastal and marine systems” at the Stockholm Resilience Centre. Research focus on resource needs and environmental problems associated with aquaculture. 

Aart de Zeeuw, Professor in economics and Science director of the Tilburg Sustainability Center, Netherlands, adviser to the Netherlands Environmental Assessment Agency, works among other issues on the stability of international environmental agreements. He is part of the ATP project. 

Relevant publications

Barrett, Scott, 2003, Environment and Statecraft: The Strategy of Environmental Treaty Making, Oxford.

Chapin, Berman, Callaghan, Convey, Crépin, Danell, Ducklow, Forbes, Kofinas, McGuire, Nuttall, Virginia, Young, Zimov, Christensen, Godduhn, Wall, and Christoph Zockler, 2005, Polar Systems, Chapter 26 in Millenium Ecosystem Assessment, Ecosystems and Human Well-Being: Current State and Trends, Vol 1.

Crépin, 2007, Using Fast and Slow Processes to Manage Resources with Thresholds, Environmental and Resource Economics, 36:191-213.

Walker, Barrett, Polasky, Galaz, Folke, Engström, Ackerman, Arrow, Carpenter, Chopra, Daily, Ehrlich, Hughes, Kautsky, Levin, Mäler, Shogren, Vincent, Xepapadeas, de Zeeuw, Looming global-scale failures and missing institutions, Science, vol 325:1345-1346 (2009)

De Zeeuw, 2008, Dynamic effects on the stability of international environmental agreements, Journal of Environmental Economics and Management, 55, 2, 163-174.
P.16. P.P. Shirshov Institute of Oceanology of Russian Academy of Sciences (SIO-RAS) 

P.P.Shirshov Institute of Oceanology of the Russian Academy of Sciences (SIO RAS) is the oldest and the largest Russian research centre in the field of oceanology. The Institute was established in 1946.Its  main objectives lie in a complex study of the World Ocean and the Russian seas based on the idea of entirety of physical, chemical, biological and geological processes observed in them, laying scientific foundations for forecasting the Earth’s climate variability, rational use of marine resources and safeguarding ecological security in the interests of stable development of mankind. Today, SIO-RAS is an ensemble of 1,300 employees of various disciplines. It affiliates the Atlantic Department in Kaliningrad, the Southern Department in Gelendjik, a branch in St.-Petersburg, the North-Western Department in Arkhangelsk and the Caspian branch in Astrakhan (www.ocean.ru/eng/).

The Polar oceanography group of SIO RAS was established in 2004 to concentrate IPY related activity of institute. Group members participate annually in marine field experiments in Arctic and Antarctic on drifting ice and ships. Arctic data archaeology activity is one of the group’s tasks as well.

Main tasks attributed:

Reconstruction of the position of the ice margin and water characteristics within the Barents Sea for the period of first Arctic warming 1920-1940 on a base of information containing in numerous of old Russian reports, papers and books; comparison of physical maritime parameters first and modern Arctic warming;

Previous experience relevant to those tasks:

TAPEX 1994 (TransArctic Acoustic Propagation Experiment) and ACOUS 1998-2000 (Arctic Climate Observation using Underwater Sound); PAICEX 2007-2010 (Pan Arctic Ice Experiment); FP6 EC DAMOCLES( Developing Arctic Modeling and Observing Capabilities for Long-term Environment Studies) 2005-2010; GODAR (Global Data Archeology) project 2002 -2004 and 2008 – 2010.

Short profile of the staff members who will be undertaking the work:

Dr. Sergey Pisarev, head of polar oceanography group, expertise - large-and meso scale oceanographic process in the Arctic Ocean, short-period variations of the Ocean Climate in the Arctic, multidisciplinary oceanographic measurements from the ships and ice platforms, oceanographic data processing.

Vadim Fedulov and Maria Pisareva, students of oceanographic department of Moscow State University now and PhD student of SIO RAS in 2011; expertise – oceanographic data processing and analyses, Arctic oceanography.

Relevant publications: 

Pisarev S. (2008) “Characteristics of water masses of the Amundsen Basin in 2007-2008. The changes started in 1990th are continued”. In Polar region of the Earth ed. by akad. Kotliakov. Moscow, RAS publishers, pp.228-254 (in Russian)

Schauer, U., Rudels, B., Karcher, M., Fer, I., Harms, I., Pisarev, S., Skogseth, R., Björk, G., Winsor, P., Haugan, P. (2004). “Ocean convection in Arctic shelf polynyas”. Proceedings of ACSYS Final Science Conference "Progress in Understanding the Arctic Climate System: The ACSYS Decade and Beyond", 11-14 November 2003, AARI St. Petersburg, Russia. WCRP-118(CD), WMO/TD No. 1232. September 2004. 

E. G. Morozov and, S.V. Pisarev (2004), “Internal Waves and Polynya Formation in the Laptev Sea”, Doklady Earth Sciences, v.398, No.7, pp. 983-987. 

E. G. Morozov , S.V. Pisarev , V. G. Neiman , and S. Yu. Erofeeva (2003). “Internal Tidal Waves in the Barents Sea”, Doklady Earth Sciences, v.393, N8, pp. 1124-1127. 

The Ocean  Noise  laboratory of P.P.Shirshov Institute of Oceanology of the Russian Academy of Sciences (SIO RAS) has been founded in 1978 by academician L. Brekhovskikh. Early models of Autonomous Bottom Buoys have been designed and manufactured by request of the USSR Navy and served for their scientific researches. Today experimental researches of the laboratory are related mainly to academic tasks and ecological monitoring of noise in ocean.

Main tasks attributed: 

Modeling of the noise propagation in shallow water of Arctic environment. Estimation of acoustic impact on marine mammals from ships traffic, pulse signals of seismic survey, and industrial noise at offshore oil/gas platform construction and exploitation.

Previous experience relevant to those tasks  :

Development of criteria, methods and equipments for real time acoustic monitoring  of anthropogenic noise impact on sea mammal, in particular on an endangered   Western Gray Whales population off Sakhalin island. Expedition activity on real time acoustic monitoring of the industrial noise on Sakhalin shelf.

Short profile of the staff members who will be undertaking the work

Dr. Alexander Vedenev, Head of Ocean Noise Laboratory, expertise - Noise criteria for Marin mammal, Acoustic modelling of noise propagation in shallow water. Construction of the autonomous bottom buoys with satellite transmitting of acquired data to Internet.

Dr. Constantine Avilov, Senior scientist, expertise - Large experience in developments   of the algorithms, CDPE/PDPE computer cod and modeling of sound propagation in shallow water of Arctic area.

Relevant publications: 

Vedenev, А. I. 2007. Acoustic monitoring of endangered GW feeding area near oil and gas activity off Sakhalin island: New techniques and noise exposure criteria, 21 Annual Conference of the Europe citation Society, p. 27-28, Donostia – San Sebastian, Spain

Vedenev, A. I., Avilov, C.  2008. Model Prediction of a Size of Monitoring Safety Zones for Endangered Western Gray Whales Feeding Area During Forthcoming 2008-2009 Seismic Surveys off Sakhalin Island. 22nd Annual Conference of the European Cetacean Society, p. 93-94, Egmond aan Zee, Netherlands  

Vedenev, A. I., Nowacek,  D.P. 2009. Development and application of noise exposure criteria for gray whale monitoring off Sakhalin Island, Russia. 23 Annual Conference of the European Cetacean Society, p. 89-90, Istanbul, Turkey 

Avilov, C., Vedenev, A. I. 2009. About adequacy of a numerical estimation of the acoustic fields level at seismic survey in shallow water environments. Ocean Acoustics, Proceedings of the 12  Brekhovskih’s conference, p.17-19, Moscow, Nayka, GEOS

Vedenev, A. I., Ivanov, V.N., Kochetov, O.Y. 2009.  Autonomous hydro acoustic stations for the control of an industrial noise levels and signals of seismic survey on the sea shelf. Ocean Acoustics, Proceedings of the 12   Brekhovskih’s conference, p.361-364, Moscow, Nayka, GEOS

Vedenev, A. I. 2009. Criteria and results of acoustic monitoring of gray whale feeding area near pipeline construction at the sea shelf. Ocean Acoustics, Proceedings of the 12  Brekhovskih’s conference, p. 228-233, Moscow, Nayka, GEOS

P.17 IMPaC Offshore Engineering GmbH (Impac)

IMPaC Offshore Engineering, Hamburg specializes in engineering & design services to the upstream oil & gas industry and the construction industry for maritime projects. The independent company with limited liability is privately owned. Since more than 25 years IMPaC contributes to international projects. The services comprise concept development and feasibility studies, front end engineering design and detail design, procurement of equipment & services, construction & installation management. The multi-discipline project teams work in a state-of-the-art hard- & software environment.

Main tasks attributed: 

IMPaC will contribute to the study by assessing technical concepts for the exploration, production and transport of oil and gas under Arctic conditions. The expected climate changes will have impact on existing concepts presently in use or under discussion for Arctic areas. IMPaC will also contribute to the subjects socio-economic impacts and risks related to resource extraction under Arctic conditions.

Previous experience relevant to those tasks: 

Since more than 20 years IMPaC is working as engineering consultant for projects related to sea ice problems. The experience covers both fixed and floating structures as platforms, jackets, artificial islands, grounded barges, ice resistant sponsons, wellhead protection structures, ice barrier barges, jack-ups. The primary investigations focus on interaction of structures and ice, and HSE aspects especially the evacuation of personnel.

IMPaC worked for projects and is presently involved in projects located in the North Caspian Sea, Barents Sea, North Sea, Baltic Sea, Bohai Bay. IMPaC also contributed with its experience to the development of ISO 19906 - Arctic Offshore Structures by leading the Working Group responsible for developing design regulations for Arctic Steel Structures.'.

Short profile of the staff members who will be undertaking the work:

Joachim Berger: He is Technical Advisor and Advisor to the Board of IMPaC Offshore Engineering in Hamburg. He studied Civil and Coastal engineering at the Technical University in Hannover. Since 1979 he is continuously involved in platform design and other design issues related to the development of oil and gas fields in particular for Arctic and sub-Arctic areas.

Sven Hoog (PhD): Since 2004 he is Project Manager for Naval and other Marine Systems for IMPaC Offshore Engineering. He studied Naval Architecture and Ocean Engineering at the Technical University of Berlin, where he also received his Doctoral degree in ocean engineering. He is involved in numerous projects for the oil and gas industry, the scope ranging from developments for floating drilling structures, (offshore) LNG transfer systems to production control systems for ultra-deepwater. He is head of the department ‘civil, structural and naval’ at IMPaC and he leads the research activities.

Relevant publications: 

Hoog, S., Koch, H., Huhn, R., Frohne, C., Homann, J., Clauss, G.F., Sprenger, F., Testa, D.: LNG Transfer in Harsh Environments - Introduction of a New Concept, Offshore Technology Conference, OTC-19866-PP, Houston, Texas, May 2009

Berger, J.: Ice Protection Structures, Schiff & Hafen, June 2008

Evers, K.-U., Weihrauch, A.: Design and Model Testing of Ice Barriers for the Protection of Offshore Structures in Shallow Waters during Winter, 17th International Symposium on Ice, June 2004

P.18 Technical University of Catalonia (UPC)

The Universitat Politècnica de Catalunya (UPC) is a public institution dedicated to higher education and research that specializes in the fields of architecture, science and engineering. The UPC develops an intense activity aimed at transferring technology and knowledge to private companies and to society in innovation, research and technical development.

The Laboratory of Applied Bioacoustics (LAB) of the UPC holds expertise in: Signal Modelling and Analysis; 3D Numerical simulations; Acoustic Propagation Model & Acoustic Target Model; Biosonar and Communication Mechanisms; Control of Marine Noise Pollution; Measurement and monitoring of anthropogenic sound sources; Development of passive techniques to explore the ocean Assessment of noise pollution effects on marine organisms; Automatic identification and classification of biological and anthropogenic sound sources; Tracking of marine mammals with passive techniques and Ambient Noise Imaging; Ethical and Legal Aspects of Marine Mammal Research; Cross-disciplinary approach to help creating policies towards underwater anthropogenic noise control.

Main tasks attributed: Activity 1: shipping routes in the Arctic & monitoring of noise radiated by ships; Activity 2: Marine mammals in the Arctic. Interaction and effects of the Arctic anthropogenic noise with identified marine mammal populations ; Activity 3: scientifice and public outreach ; Activity 4: seismic surveys and oil/gas exploration and exploitation in the Arctic; Activity 5: Design of the real-time architecture for the monitoring of noise from offshore platforms ; Activity 6: noise pollution in the Arctic : mitigation procedures and policies; Activity 7 : Implementation of the real-time architecture for the monitoring of noise from offshore platforms 

Previous experience relevant to those tasks: The LAB-UPC brings a variety of expertise in underwater acoustics, bioacoustics and marine mammal science.

Short profile of some of the staff members who will be undertaking the work:

Michel André is a Professor at the Technical University of Catalonia (UPC) and the Director of the Laboratory of Applied Bioacoustics (LAB). He is an Engineer in Biotechnologies graduated from the Institut National des Sciences Appliquées, INSA, Toulouse, France; He holds a Master degree in Bioquemistry and Animal Physiology from the Université Paul Sabatier de Toulouse, France; His PhD Dissertation that he defended at the Universidad de Las Palmas de Gran Canaria was on sperm whale 

acoustics and noise pollution. 

Mike van der Schaar obtained a master degree in applied mathematics at the University of Delft in 2002, specialising in algebraic encoding and especially cryptography. Since 2008 he works on the design and implementation of a system for real-time detection and identification of sound sources for the LIDO project (Listening to the Deep-Ocean Environment), part of the European Sea Floor Observatory (ESONET) Network.

Serge Zaugg  is a research associate of the LAB. He holds a Master in ecology at the Swiss Federal Institute of Science in Zürich (ETHZ) and a Postgraduate master in statistics at the University of Neuchâtel. At the LAB he develops methods for the processing and automatic classification of hydrophone recordings. The aim is to automatically detect biological signals (e.g. cetacean’s clicks or whistles) and anthropogenic signals (e.g. shipping, drilling) in large data series.  

Publications:

M. Van der Schaar, E. Delory, J. van der Weide, C. Kamminga, J.C. Goold, N. Jaquet and M. André “A comparison of model and non-model based time-frequency transforms for sperm whale click classification” Journal of the Marine Biological Association of the United Kingdom vol 87, issue 1, 27-34, 2007

André, M., Johansson, A.T., Delory, E. and van der Schaar “Foraging on Squids: the Sperm Whale Mid-Range Sonar” Journal of the Marine Biological Association of the United Kingdom. 2007

Evans, P.G.H., Pierce, G.J., 

André, M. “Twenty years of marine mammal research in Europe.” Journal of the marine Biological Association of the United Kingdom vol 87, issue 1, 1-4 2007 


André, M., E. Delory, E, Degollada,  J.M. Alonso, J. del Rio, M. van der Schaar, J.V. Castell and M. Morell “Identifying Cetacean Hearing Impairment at Stranding Sites. “Aquatic Mammals 33(1), 100-109, 2007

P.19 Deutsches Zentrum fuer Luft- und Raumfahrt e.V. – Institut für Physik der Atmosphäre (DLR-IPA) 

The Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR) is the German national research establishment for aeronautics, astronautics, and energy technology within the Helmholtz-Gemeinschaft der Forschungszentren (HGF).

The Institut für Physik der Atmosphäre (DLR-IPA) has long-term experience in in-situ airborne measurements of chemical species, aerosols, and meteorological quantities, large-scale modeling of atmospheric dynamics and chemistry, radiative transfer modeling, development and application of tools for passive and active remote-sensing. DLR-IPA has many years experience in co-ordinating international research projects (e.g. ATTICA, ECATS, METRIC, QUANTIFY, TROCCINOX) and participated in numerous national and international research projects, including many EC funded projects (e.g. PARTEMIS, SCOUT-O3, AMMA, IAGOS, EUCAARI, RECONCILE, SHIVA).

Tasks attributed: 

Experimental investigations on emissions of shipping and oil/gas extraction at northern high latitudes and their regional impact. This will include measurements of emission factors and analysis of dispersion and transformation of the primary pollutants for Arctic summer conditions. 

Previous experience relevant to those tasks: 

DLR-IPA has extended experience in measurements and characterisation of emissions from aircraft and ship engines. In the frame of the recent EU-IP QUANTIFY aircraft measurements in the exhaust plume of dedicated source ships and in shipping corridors were performed successfully.       

Short profile of the staff members who will be undertaking the work:

Hans Schlager is the head of the DLR-IPA department “Atmospheric Trace Species” since 1991. His experiences cover atmospheric physics and chemistry, development of airborne instruments, in situ trace gas measurements from balloons, rockets, and aircraft, as well as coordination of field campaigns. He participates presently in the IAGOS and CARIBIC projects and coordinates the airborne measurements in the new EU projects RECONCILE and SHIVA. He is author of more than 120 publications in peer-reviewed journals.

Andreas Petzold is leading the aerosol research group at DLR-IPA. He has more than 15 years experience in experimental aerosol research focusing on combustion aerosol, aerosol optical properties, measurement techniques, and atmospheric variability and distribution of aerosols. He has published more than 80 articles in peer-reviewed journals. At present, he coordinates projects on particle emissions from shipping (BIOCLEAN), aviation (SAMPLE), and a field experiment on the aviation impact on cirrus (ML-CIRRUS).

Selected most relevant recent publications

Eyring, V., I. S. A. Isaksen, T. Berntsen, W. J. Collins, J. J. Corbett, O. Endresen, R. G. Grainger, J. Moldanova, H. Schlager, and D. S. Stevenson, Transport impacts on atmosphere and climate: Shipping, Atm. Env., doi:10.1016/j.atmosenv.2009.04.059, 2009.

Engvall, A.-C., J. Ström, P. Tunved, R. Krejci, H. Schlager, A. Minikin. The Arctic radiative effect of an aged, internally-mixed aerosol originating from lower-latitude biomass burning, Tellus  B, 61 (4), 677, 2009.

Huntrieser, H., H. Schlager, Air Pollution Export from and Import to Europe: Experimental Evidence. In: Stohl, A. [Ed]: The Handbook of Environmental Chemistry, Air Pollution: Intercontinental Transport of Air Pollution, 4, Springer-Verlag, Heidelberg, S. 69 - 98, ISBN 3-540-20563-2, 2004.

Petzold, A.; J. Hasselbach, P. Lauer, R. Baumann, K. Franke, C. Gurk, H. Schlager, E. Weingartner(2008): Experimental studies on particle emissions from cruising ship, their characteristic properties, transformation and atmospheric lifetime in the marine boundary layer. Atmospheric Chemistry and Physics, 8, S. 2387 – 2403

Real E., K. S. Law, H. Schlager, et al.: Lagrangian analysis of low altitude anthropogenic plume processing across the North Atlantic, Atmos. Chem. Phys., 8, 7737-7754, 2008.

P.20 Arctic and Antarctic Research Institute (AARI)

The AARI is the leading Russian institution in the Polar Regions. AARI performs the complex investigations in the Arctic and Antarctic in the field of oceanography, physics of ice ocean, and in- land water, meteorology, ocean/air interaction, geophysics, sea ice studies, glaciology, polar geography, hydrochemistry, hydrology of river mounts and water resources, ecology, interaction of the ship's hull and other engineering constructions with ice, polar medicine. The AARI has comprehensive scientific, technical and informational resources and high-skilled scientific staff. The activity of the AARI is based on the large data sets on ice, ocean, atmosphere, geophysical and other processes, which have been collected since the early 20th century. The AARI is well-known in the world that allows it to mutually cooperate with the centers and institutions of the USA, Canada, Norway, Germany etc. and participate in the international projects, expeditions, symposia, working groups, committees and commissions engaged in the investigations of the Polar Regions 

Three AARI departments will contribute to the WP1 and WP2 of ACCESS proposal. Their area of expertise related to proposal activities ids the following. Oceanography department: (i) studies of the Arctic Ocean water masses origin and transformation; (ii) study of the Arctic Ocean circulation. Ocean-air interaction department: (i) field studies of the exchange processes in the ocean-ice-atmosphere system; (ii) model studies of sub-grid scale processes affecting climate variations. Sea Ice Regime and Forecasts department: (i) study of sea ice extent variability and sea ice conditions forecast for the future; (ii) development of methods of optimal using of ice information for operational support of navigation in the freezing seas.

Main tasks attributed: WP1: (i) Statistical and process-model analyses of contemporary oceanographic data (AARI IPY expeditions) in conjunction with historical data; (ii) Monitoring studies along the Eurasian continental margin and at manned drifting stations, including mooring deployments. WP2: (i) Estimation of navigation efficiency on along the Northern Seas Route during XX and beginning of the XXI centuries up to 2010 (terms if the non-icebreaking navigation); (ii) Analyses of variability of sea-ice conditions in the areas those are difficult for navigation during XX and beginning of the XXI centuries.

Previous experience relevant to those tasks: The project members have a long-standing research experience in the study of climatic changes in the Arctic. They participated in several international projects such as Greenland Sea (1990-1996), ACSYS (1994-2003), INSROP, ARCDEV, NABOS (2002-2009), DAMOCLES (2005-2009), and in international scientific endeavours during the International Polar Year (2007-2009). Within the recent 5 years project participants published about 80 scientific papers including 3 scientific monographs. Their scientific results are permanently presented at the world wide International conferences related to their research area.  

Short profile of the staff members who will be undertaking the work:

Dr. I. Ashik is the leader of the AARI team, head of the oceanography department. Scientific expertise: oceanographic regime of the Arctic Ocean, ocean currents, level variations in the Arctic seas, numerical modelling of ice and ocean, development of forecast methods of currents ice drift and sea level variation

Dr. V. Sokolov is the head of the AARI Arctic expeditions. Scientific expertise: oceanographic regime of the Arctic Ocean, logistical support of research studies in the Arctic Ocean, including manned drifting stations, mooring operations

Dr. S. Pryamikov is the head of the AARI international office. Scientific expertise: water masses in the Arctic Ocean, international cooperation in science and logistics

Dr. L. Timokhov is the main research scientist. Scientific expertise: oceanographic regime of the Arctic Ocean, water masses, ocean currents, statistical data analysis of ice and ocean, climate variability

Dr. B. Ivanov is the head of Ocean-air interaction laboratory. Scientific expertise: energy and mass exchange at the ocean-ice-air interface, dynamics of boundary layers in the ocean and atmosphere 

Prof., Dr. Z. Gudkovich – leading research scientist in the AARI. Scientific expertise: ice cover dynamic, ice forecasts, climate variability.

Dr. V. Karklin – leading research scientist in the AARI. Scientific expertise: external influences on the hydrometeorological conditions, ice forecasts, climate variability.

Dr. S. Frolov – leader of the Ice navigation laboratory Scientific sea ice cover as a navigational environment, modelling the vessel’s motion in the sea ice, informational support of the navigation in the Arctic Seas and the Arctic Basin.

P.21. The Economic and Social Research Institute (ESRI)

The Economic and Social Research Institute (ESRI) was founded in 1960. ESRI research has made a vital contribution to the Irish national debate on economic and social issues, including environment and energy, over the past 40 years. The ESRI enjoys full academic independence and has a statutory obligation to publish all research results. The fundamental aim of the ESRI is to bring the latest thinking in economics and the social sciences to the actual and potential problems of Irish society. The ESRI’s goals are academic excellence, objectivity, relevance to policy, and widespread dissemination of results. The Standing Committee for the Social Sciences of the European Science Foundation, in its submission to the European Commission on future policy towards the European Research Area, cites the ESRI as one of six "internationally renowned centres for advanced research in the social sciences" in Europe. The ESRI is widely recognised as the foremost research institute in applied economics in Ireland, and indeed economics in general (Ruane and Tol, 2007, Economic and Social Review 38). IDEAS/RePEc includes the ESRI in its Top 20 Economic Think Tanks in the world. The ESRI’s publications are widely cited by policy makers.

Main tasks attributed: Socio-economic aspects of Arctic Transport and Tourism, Socio-economic costs and benefits of Arctic Transport (or Shipping), Socio-economic developments of Arctic Tourism

Previous experience relevant to those tasks: As demonstrated by the publication list below, the ESRI has a long-standing experience with the methods required for the tasks (scenarios, meta-analysis, and partial and general equilibrium analysis) and with the fields of application (socio-economic impacts of climate change, international trade, transport, tourism).

Short profile of the staff members who will be undertaking the work:

Richard S.J. Tol is a Research Professor at the Economic and Social Research Institute, Dublin; and the Professor of the Economics of Climate Change, Institute for Environmental Studies and Department of Spatial Economics, Vrije Universiteit, Amsterdam, the Netherlands. Formerly, he was the Michael Otto Professor of Sustainability and Global Change at Hamburg University and an Adjunct Professor, Department of Engineering and Public Policy, Carnegie Mellon University, Pittsburgh, PA, USA. He received an M.Sc. in econometrics (1992) and a Ph.D. in economics (1997) from the Vrije Universiteit Amsterdam. He has had visiting appointments at the Canadian Centre for Climate Research, University of Victoria, British Colombia, and the Centre for Social and Economic Research on the Global Environment, University College London, and the Princeton Environmental Institute and the Department of Economics, Princeton University. He is ranked among the top 200 economists in the world, and has 162 publications in learned journals (with 108 co-authors), 3 books, 5 major reports, 37 book chapters, and many minor publications. He specialises in the economics of energy, environment, and climate, and is interested in integrated assessment modelling. He is an editor for Energy Economics, and an associate editor of Economics. He is advisor and referee of national and international policy and research. He is an author (contributing, lead, principal and convening) of Working Groups I, II and III of the Intergovernmental Panel on Climate Change, shared winner of the Nobel Peace Prize for 2007; an author and editor of the UNEP Handbook on Methods for Climate Change Impact Assessment and Adaptation Strategies; and a GTAP Research Fellow. He is actively involved in the European Climate Forum, the European Forum on Integrated Environmental Assessment, and the Energy Modeling Forum.

Relevant publications: 

Berrittella, M., A. Bigano, R. Roson and R.S.J. Tol (2006), ‘A General Equilibrium Analysis of Climate Change Impacts on Tourism’, Tourism Management, 27 (5), 913-924.

Bigano, A., J.M. Hamilton and R.S.J. Tol (2006), ‘The Impact of Climate on Holiday Destination Choice’, Climatic Change, 76 (3-4), 389-406.

Bigano, A., J.M. Hamilton, M.A. Lau, R.S.J. Tol and Y. Zhou (2007), ‘A Global Database of Domestic and International Tourist Numbers at National and Subnational Level’, International Journal of Tourism Research, 9, 147-174.

Hamilton, J.M., D.J. Maddison and R.S.J. Tol (2005), ‘The Effects of Climate Change on International Tourism’, Climate Research, 29, 255-268.

Hamilton, J.M. and R.S.J. Tol (2007), ‘The Impact of Climate Change on Tourism in Germany, the UK, and Ireland: A Simulation Study’, Regional Environmental Change, 7 (3), 161-172.

Kuik, O.J., L. Brander and R.S.J. Tol (2009), ‘Marginal Abatement Costs of Greenhouse Gas Emissions: A Meta-Analysis’, Energy Policy, 37 (4), 1395-1403.

Link, P.M. and R.S.J. Tol (2009), ‘Economic Impacts on Key Barents Sea Fisheries Arising from Changes in the Strenght of the Atlantic Thermohaline Circulation’, Global Environmental Change, 19, 422-433.

P.22. Arctic Centre, University of Lapland (UoL)

The Arctic Centre is Finland’s national institute for Arctic expertise. The multidisciplinary research centre is based at the University of Lapland. The researcher team (around 40 scientists) working at the Arctic Centre, combine perspectives from natural and social sciences in order to understand societal and environmental changes in the Northern regions. The research also contributes to Finland’s arctic policy with the goal of a sustainable future. Research focuses on three main themes: Sustainable development, global change and environmental and minority laws.

Presentation of the department: The sustainable development research group draws on perspectives from social sciences in order to address international environmental politics, human dimensions of climate change, community adaptation and vulnerability to climatic and social changes as well as social impact assessments of industrial developments. The regionally oriented research also focuses on the national and regional relevance of climate change, the concept of the North in politics, economics and culture, indigenous and local knowledge and mobility and viability in industrial, northern communities. The group participates in three IPY, pan-Arctic initiatives: DAMOCLES (Developing Arctic Modelling and Observing Capabilities for Long-term Environmental Studies), CAVIAR (Community Adaptation and Vulnerability in Arctic Region), and BOREAS: Histories from the North, Environments, Movements, and Narratives. 

Task attributed: In WP3 : assess past, present and potential implications of climate variability for the fisheries. Within the context of vulnerability we will evaluate where impacts on fishery have greatest social and economic significance. The consideration of societal and cultural components in responses to changes that are associated with climate change can greatly contribute to understanding of existing discourses in the fishery management and governance, and factors encouraging development of planning frameworks in the fishery. This study can serve the theoretical thoughts about possible ways of coupling the global to the national and regional, and ways of integrating models of biogeophysical systems with those of social systems. 

Previous relevant experiences: In 2006 – 2007. Research on human dimension of climate change: Coastal fishery of the Barents region. (Case studies: Kola Peninsula, Murmansk region, Russia and Finnmark, Northern Norway, DAMOCLES ((Developing Arctic Modelling and Observing Capabilities for Long-term Environmental Studies). In 2007 – 2010: Research on community vulnerability and adaptation to climate change (Case studies: Nenets Autonomous District (North West Russia) and Republic of Sakha Yakutia (North East Siberia, Russia), CAVIAR (Community Adaptation and Vulnerability in the Arctic regions)

Anna Stammler-Gossmann

· 1995 - PhD. social anthropology, University of Cologne (Germany) 

· 1995 – 2003 Research projects: Social, economic and political processes in the Russian North, Institute for East European Studies, University of Cologne, Germany

· 2004 – 2005 December – June. Visiting scholar, Research: Indigenous studies, Scott Polar Research Institute, Cambridge, UK

· 2009, January – July. Visiting scholar, Research: Community adaptation and vulnerability studies, Tohoku University, Japan

· 2005 – 2010 Research projects: sustainable development in the North, climate change and northern communities; fishery and climate change, Arctic Centre, University of Lapland, Finland

Publications:

2007. The challenge of human dimensions in climate change research. Polar environment and climate: The challenges. European research in the context of the International Polar Year. Cardinal, D., Lipiatou, E. (eds.) Brussels: EU, pp. 154-156

2010 (forthcoming). Book chapter ‘Translating’ vulnerability and adaptation at the community level in the Russian North. Hovelsrud, G.K., Smit, B. (eds.) Community adaptation and vulnerability in the Arctic region. 

2010 (forthcoming). Coastal economies and climate change in the Barents region (Case studies: Northern Norway and North West Russia) Arctic & Antarctic International Journal of Circumpolar Sociocultural Issues 5.

P.23 SINTEF Fiskeri og havbruk (SINTEF FH)

SINTEF is a multidisciplinary organisation that finds intelligent, profitable solutions for the public and private sectors' needs based on research and development in technology, the natural sciences, medicine and the social sciences. The SINTEF Group is structured into six strategic areas and is Scandinavia's largest independent research organisation. There are about 1800 employees of whom around 85% are R&D personnel.

SINTEF collaborates closely with the Norwegian University of Science and Technology (NTNU) and the University of Oslo (University of Oslo). Personnel from NTNU work on SINTEF projects, while SINTEF staff teaches at NTNU. The SINTEF-NTNU community involves the widespread joint use of laboratories and equipment. A similar program of cooperation is being developed with the Faculty of Mathematics and Natural Sciences at the University of Oslo.

SINTEF Fiskeri og Havbruk AS (SINTEF FH) is one of the institutes in SINTEF. SFH is owned by SINTEF by 97% and is a part of the strategic area SINTEF Marine. The institute comprises five main research sections in the fields of Processing Technology, Fisheries Technology, Aqua​culture Technology, Marine Resource Technology and International Projects & Consulting. SFH possesses a wide range of expertise and know how in exploiting renewable marine resources. As we enter 2010 there are about 115 employees and the turnover in 2008 was NOK 117 million. SFH has participated in many European Framework Programs both in FP5, FP6 (e.g. ICOS, TASC, OMEX, BASIS, BALANCE) and FP7 (ATP). 

Main task attributed :Contributor to WP 3 and WP 4. Carry out environmental modeling to be in Fisheries economic models and oil effect models

Experience relevant to above tasks: SFH has long experience in development and use of 3D coupled numerical hydrodynamic and biological models through projects funded by EU and the Norwegian Research Council. Most of the projects have been in connection with the Arctic.

Short profile of the staff members

Dag Slagstad is a Chief Scientist with long experience in developing 3D coupled models of hydrodynamic-ice-marine ecology. The focus has especially been on Barents Sea region.

Ingrid Ellingsen is a Scientist which is experienced in running and development of 3D coupled models.

Relevant publications

Ellingsen, I.H., Slagstad, D., & Sundfjord, A. (2009) Modification of water masses in the Barents Sea and its coupling to ice dynamics: a model study. Ocean Dynamics. DOI 10.1007/s10236-009-0230-5.

Ellingsen, I.H., Dalpadado, P., Slagstad, D., & Loeng, H. (2008) Impact of climatic change on the biological production in the Barents Sea. Climatic Change, 87, 155-175.

Slagstad, D. & McClimans, T. A. (2005). Modeling the ecosystem dynamics of the Barents Sea including the marginal ice zone: I. Physical and chemical oceanography. Journal of Marine Systems, 58 (1-2), 1-18.

Slagstad, D. & Tande, K. (2007). Structure and resilience of overwintering habitats of Calanus finmarchicus in the Eastern Norwegian Sea. Deep-Sea Research II, 54, 2702-2715.

Wassmann, P., Slagstad, D., Riser, C. W. & Reigstad, M. (2006). Modelling the ecosystem dynamics of the Barents Sea including the marginal ice zone:  II. Carbon flux and interannual variability. Journal of Marine Systems, 59 (1-2), 1-24.

Slagstad, D. & Wassmann, P. (2001). Modelling the 3-D carbon flux across the Iberian margin during the upwelling season in 1998. Progress in Oceanography, 51 (2-4), 467-497.

P.24 Center for International Climate and Environmental Research - (CICERO) 

CICERO is a research institution affiliated with the University of Oslo. CICERO participates in a broad network of research communities and decision- makers, both nationally and internationally. With expertise in both the natural and the social sciences, it conducts interdisciplinary research on a wide range of environmental issues. CICERO’s five main areas of research are (1) Atmospheric and climatic effects of emissions and emissions reductions (2) Impacts on human health and environment of air pollution, (3) Impacts of climate change: vulnerability, adaptation and costs, (4) Climate agreements: design, implementation and costs, and (5) Climate policy: Instruments for national implementation. EU projects in which CICERO has participated include METRIC, APMoSPHERE, ENSEMBLES, DAMOCLES, ADAM and MOSUS. Recent projects that focus on the transport sector are the EU FP6 SSA ATTICA and IP QUANTIFY. CICERO also leads or participates in several projects with national funding.

Tasks attributed: Calculation of chemical and climate responses due to new activities in the Arctic.

Previous experience relevant to those tasks: M. Isaksen was responsible (together with Veronica Eyring, 2009, Atm. Environment) for writing the assessment report on composition and climate impact of ship emissions in the Attica project, with broad coverage of both climate and air quality impact. Furthermore, he was the WP leader in the QUANTIFY project on global scale impact of the transport sector (ACP paper on comparison of the impact of from different subsectors includin ship traffic, Hoor et al, 2009). He was also the WP leader of the network project ACCENT on global chemical modeling, and main author of the climate-chemistry assessment article (Atm. Environment; Isaksen et al., 2009) with ship traffic as one focal point. WP leader on Norwegian project on impact of ship emissions at northern latitudes, focus on air quality and RF.

Prof. Ivar S.A. Isaksen is professor in meteorology at the University of Oslo. He has 30 years of experience in research and teaching in atmospheric sciences. He has published more than 120 peer reviewed papers. Research emphasis is on modelling of ozone depletion, changes in greenhouse gas concentrations and the impact of man made emissions of pollutants on regional and global scales. He has coordinated several EU projects dealing with the impact of aircraft emissions, and is currently participating in the projects QUANTIFY, ECATS and ATTICA dealing with studies and assessments of aircraft emissions. He has been lead author of IPCC climate and WMO/UNEP ozone assessments. He is currently president of the International Ozone Commision (IO3C). He has obtained the National Oceanographic and Administration (NOAA) Award for outstanding scientific achievement and the Norwegian Ministry of Environment award for Environmental Research. 

Dr. Jan Sigurd Fuglestvedt is a research director at CICERO. He holds a PhD degree in atmospheric chemistry. He has published more than 30 peer reviewed papers, and participated in several EU projects including QUANTIFY and ATTICA. His main research activities have been in numerical modelling of atmospheric chemistry and aerosol processes. He has also been extensively involved in development of metrics for comparing emissions of different climate agents. 

Dr. Gunnar Myhre is a senior research fellow at CICERO with a PhD in meteorology from the University of Oslo. His major research areas include atmospheric radiative transfer and radiative forcing of climate change. He has been a lead author of the chapter on radiative forcing in the IPCC TAR and lead author for the chapter on atmospheric constituents and radiative forcing in IPCC AR4. Dr. Myhre is author of more than 75 peer-reviewed scientific papers. 

Dr. Stig B. Dalsøren is a senior research fellow at CICERO. He holds a PhD degree in meteorology. He has published 10 peer reviewed papers, and participated in the EU projects POET, RETRO and HYMN. His main research activities have been in numerical modeling of pollution and chemical active greenhouse gases like methane and ozone. The main topics have been changes in oxidation capacity, effects from emissions in the transport sector and emission changes in Asia. 

Relevant publications

Isaksen, I. S. A., C. Granier, G. Myhre, T. Berntsen, S. B. Dalsøren, M. Gauss, Z. Klimont, R. Benestad, and 23 others, 2009. Atmospheric Composition Change: Climate-Chemistry interaction. Atmospheric Environment, 43 (33): pp. 5138-5192.

Fuglestvedt, J. S., K. P. Shine, J. Cook, T. Berntsen, D. Lee, A. Stenke, R. B. Skeie, G. Velders and I. 

Waitz, 2009. Transport Impacts on Atmosphere and Climate: Metrics. Atmospheric Environment

Berntsen, T. and J. S. Fuglestvedt, 2008. Global temperature responses to current emissions from the transport sectors. Proceedings of the National Academy of Sciences (PNAS), 105 (49): 19154-19159.

Myhre, G., 2009. Consistency between satellite-derived and modelled estimates of the direct aerosol effect. Science, 325: pp. 187-190.

P.25. Stiftelsen SINTEF, SINTEF MET

SINTEF is a private, non-profit research foundation with headquarters in Trondheim, Norway and a secondary office in Oslo. With 2200 employees, SINTEF is the largest independent research organisation in Scandinavia, and one of the largest in Europe. SINTEF seeks intelligent solutions for public and private sector needs based on research and development in technology, medicine, and the natural and social sciences. SINTEF collaborates closely with the Norwegian University of Science and Technology (NTNU) and the University of Oslo (University of Oslo). Personnel from NTNU work on SINTEF projects, while SINTEF staff teaches at NTNU. The SINTEF-NTNU community involves the widespread joint use of laboratories and equipment. 

SINTEF Marine Environmental Technology (SINTEF MET) is a division in the Materials and Chemistry Institute in SINTEF. The division is a national and international leader in research and development related to oil spill fates, effects, response, weathering of oil at sea, and numerical simulation tools for oil spill decision support. SINTEF MET has just completed a 3-year, 7 million Euro R&D Joint Industry Program focussed on response to oil spills in Arctic conditions. A related 6-year on-going program focuses on the behaviour, biological effects, and development of response strategies for oil spills in coastal Arctic environments. 

SINTEF MET has participated in several European Framework Programs, including ARCOP (Arctic Operations Platform) and SPREEX (Spill Response Experience and Research for Preparedness) 

Main task attributed : Contributor to WP 4. Carry out environmental environmental risk analysis for potential releases of oil in Arctic conditions.

Experience relevant to above tasks

MET has long experience in development and use of 3D coupled numerical hydrodynamic and biological models through projects funded by industry, the EU and the Norwegian Research Council. Many of the projects have been in connection with the Arctic.

Short profile of the staff members

Dr. Mark Reed is a Senior Scientist and Research Manager with over 30 years’ experience in development of software for decision support in oil spill fates, effects, environmental risk and response strategy analyses.

Per Daling, Ivar Singsaas, and Per-Johan Brandvik are Senior Scientists specializing in hydrocarbon chemistry, fate and behavior related to marine oil spills at sea and ice-covered water. They have been responsible for development of a protocol for laboratory weathering to simulate weathering of spilled oil at sea This protocol is now internationally recognized and widely adopted. They have also been involved in testing and development of oil spill response countermeasures for use in Arctic and ice-covered area including mechanical recovery, oil spill dispersants and in-situ burning

Relevant publications

Singsaas, I., Rye, H., Frost, T, Smit, Garpestad, Bakke,Veiga, Buffagni, Follum, Johnsen, Moltu,  Reed, 2008. Development of a Risk-Based Environmental Management Tool for Drilling Discharges. Summary of a Four-Year Project. SETAC Integrated Environmental Assessment and Management — Volume 4, Number 2—pp. 171–176. 

Reed, M. and J. Price, Guest Editors. (2006). Selected Papers from the 2004 International Marine Environmental Modeling Seminar, Washington, DC. Estuarine Coastal and Shelf Science, Elsevier. Vol 70, Issue 4, pp 523- 710.

Reed, M., M. H. Emilsen, B. Hetland, Ø. Johansen, S. Buffington and B. Høverstad (2006). Numerical model for estimation of pipeline oil spill volumes. Environmental Modelling & Software. Volume 21, “Progress in Marine Environmental Modelling”, Issue 2, Pages 178-189 

Reed, M., Guest Editor (2006). Selected papers from the Sixth International Marine Environmental Modelling Seminar (IMEMS 2002). Environmental Modelling and Software, Elsevier. Volume 21, “Progress in Marine Environmental Modelling”, Issue 2, Pages 135-282

Price, J. M., M. Reed, M. Howard, W. Johnsen, Z. Ji, C. Marshall, N. Guinasso, G. Rainey, 2006. Preliminary Assessment of an Oil Spill Trajectory Model Using Satellite-tracked Oil Spill Simulating Drifters. Environmental Modelling and Software, Elsevier. Volume 21, “Progress in Marine Environmental Modelling”, Issue 2, Pages 258-270.

Reed, M., P. S. Daling, A. Lewis, M. K. Ditlevsen, B. Brørs , J. Clark , D. Aurand, 2004. Modelling of dispersant application to oil spills in shallow coastal waters. Environmental Modelling and Software. Elsevier. 19 (7-8): 681 – 690.

Reed,M., and R. LaBelle, 2004. Guest Editors.  Environmental Modelling and Software, Special Issue. Selected Papers from the 2001 International Marine Environmental Modelling Seminar. Vol 19, Nr. 7-8, 2004. 

P.26. Institute of Energy Economics (EWI)

The Institute of Energy Economics at the University of Cologne (EWI) carries out education,

research and consultancy activities in all areas of energy economics and energy policy. The institute is affiliated to the University of Cologne. The institute's research and consulting activities include sector specific energy industry studies, modelling of European as well as global energy markets, institutional and regulatory issues, outlooks of short, medium- and long-term price development, integration of energy markets in the EU and energy-environment interactions. EWI also maintains versatile, complex models designed for quantitative analysis of problems relating to energy policy and environmental policy.

 

Service in ACCESS: Within ACCESS’ WP4, EWI will provide irreplaceable model support regarding the diffusion of market shocks from newly introduced Arctic natural gas into European and world markets. EWI’s global natural gas market model MAGELAN will be used to calculate various quantitative scenarios for the additional supply of Arctic gas and the impact on global gas flows including consequences for other gas producing regions as well as selected downstream markets (development of shares in the global gas market, shift of trade flows). MAGELAN is one of the few existing models that represent all relevant production and consumption nodes of natural gas as well as the relevant transport routes, including both pipeline based transport and LNG transport.

Short profile of the staff members who will be undertaking the work: 

PD Dr. Dietmar Lindenberger is a lecturer of Energy Economics at the University of Cologne and Director Applied Research of the Institute of Energy Economics at the University of Cologne (EWI). He has more than 15 years of experience in research and consulting for private and public entities, including the European Commission, State- and Federal level ministries in Germany, national and international utilities, various international research institutions and other public clients as well as industry associations. Dr. Lindenberger holds a PhD in Economics from the University of Karlsruhe.

Stefan Lochner is a research associate and senior consultant at EWI. He works as a gas market expert and has performed consulting projects for a wide range of clients in several European countries, including ERGEG, Électricité de France (EdF), RWE, Essent and others. These projects usually focused around model-based analyses of the European gas infrastructure and the development of global natural gas supply. He holds a degree in Economics from the University of Warwick (UK) and Dresden University of Technology (Germany).

Jan Richter is a research associate and consultant at EWI. He studied mathematics and economics at the University of Münster (Germany). His field of interest is modelling energy markets where he focusses on natural gas and electricity. He has conducted several studies for industry partners as well as NGOs and the German government. 

Relevant recent publications:

-Lochner, S. and J. Richter (2010): The impact of Recent Gas Market Development on Long-Term Projections for Global Gas Supply. Zeitschrift für Energiewirtschaft, 34 (1), pp. 61-69.

- Lochner, S. and D. Bothe (2009): The development of natural gas supply costs to Europe, the US and Japan in a globalizing gas market - Model-based analysis until 2030. Energy Policy, 37 (4) pp. 1518-1528.

- Seeliger, A. (2006): Development of Global Gas Supply until 2030: A model-based Projection of Global Production, Transport and International Trade as well as an Analysis of Import Costs of Selected Countries. (Diss.) 

B2.3 Consortium as a whole

The ACCESS consortium is composed of 25 partners coming from 8 member states of the European Union: Germany, Norway, United Kingdom, France, Finland, Sweden, Ireland and Spain, as well as the Russian Federation.

The consortium has been chosen as to best cover the enormous spectrum of competence required for answering the call on 'Quantification of climate change impacts on economic sectors in the Arctic'. 

It encompasses expertise on economy, governance, marine transportation, oil and gas extraction, fisheries, socio-economy  and tourism, plus a number of environmental and climate science disciplines (glaciology, forecasting, atmosphere physics and chemistry, oceanography).

The respective partners do not only represent key players in these fields of expertise, but also have a long-standing experience in EU projects as well as national and international projects. They have experience in the necessary application and development of methods to reach the objectives of the project.

A number of  partners are renowned academic institutions including the UniversityPierre et Marie Curie with its three laboratories LOCEAN, LATMOS and LOV, the Natural Environment Research Council represented by National Oceanography Centre Southampton, the Kiel Institute for the World Economy, the University of Cambridge, the Alfred Wegener Institute for Polar and Marine Research, the research group Nofima Marin,  the Norwegian Polar Institute, the Scottish Association for Marine Science,the Beijer Institute of Ecological Economics at the Royal Swedish Academy of Sciences, the Norwegian Meteoro logical Institute, the P.P. Shirshov Institute of Oceanology of the Russian Academy of Sciences, the Technical University of Catalonia,  the Deutsches Zentrum fuer Luft- und Raumfahrt, the Arctic and Antarctic Research Institute,  the Arctic Centre at the University of Lapland,  SINTEF Fiskeri og havbruk,  the  Center for International Climate and Environmental Research, and the research foundation Stiftelsen SINTEF.

The consortium has six SME partners: FastOpt, HSVA, Impac, Joachim Schwarz, ESRI and OASys. These cover a broad range from software solutions for science and industry, ice technology (ships, structures), engineering and design for oil and gas industry, Shipping consultancy, advanced research in the social sciences , and high latitude ice-ocean science. 

One of the partners is the  WWF International Arctic Programme, the only international NGO with a programme dedicated to the Arctic. 


The wide ranging expertise and integration of ACCESS partners is documented by the following table listing all ACCESS related projects in which ACCESS partners are involved,

FP 7 and other EU Projects activ in 2011ff 

	Project acronym and full project name
	FP
	ACCESS partn.
	Objectives
	Cooperation/Synergy potential

	ACCENT-Plus
	FP7
	UPMC/CNRS

	The  aim of the ACCENT-Plus project is to bring together the atmospheric science community engaged in global change and air pollution studies.
	Synergies regarding air pollution in the Arctic.

	ACOBAR, Acoustic Technology for Observing the interior of the Ocean
	FP7
	UPMC
	Develop a system for environmental monitoring of the interior of the Arctic Ocean by assimilation of data obtained with acoustical methods including tomography, data transmission from underwater platforms, communication and navigation of floats and gliders under the ice-cover.
	Synergies for Ocean data access and development of observational network design

	ANTARES Collaboration (European Consortium, FP6)
	FP6
	UPC
	Detection and Observation of Neutrinos at deep-sea observatories
	Use of the acoustic data management develop and implemented in ANTARES

	ARcRISK
	FP7
	OASys AWI
	Impacts on health in the Arctic and Europe owing to climate-induced changes in contaminant cycling
	Evaluation of climate scenarios for the Arctic

	ATP, Artic Tipping Point
	FP7
	UPMC, BEIJER SINTEF UCAM
	Identify the elements of the Arctic marine ecosystem likely to show abrupt changes in response to climate change, and establish the levels of the corresponding climate drivers inducing regime shift in those tipping elements. Determine the effect of crossing those thresholds for the Arctic marine ecosystems, and the associated risks and opportunities for economic activities dependent on the marine ecosystem of the European Arctic.

 
	Synergies regarding Fisheries related ecosystem modelling and indicators

	CITYZEN, megaCITY - Zoom for the ENvironment 
	FP7
	UPMC
	Determine air pollution distribution and change in and around hotspots over the last decade from extensive satellite and in-situ observations, employ a series of different scale models in order to analyze the impacts of air pollution hot spots on regional and global air quality including potential future changes for various climate scenarios 
	Synergies regarding air pollution aspects of industrial activities in the Arctic

	ClimateCost
	FP7
	ESRI
	ClimateCost estimates the economic implications of climate policy and climate change

	ClimateCost provides the wider economic context for ACCESS, while ACCESS provides specific estimates for impacts that are missing from ClimateCost. 


	EcoFishMan 

Ecosystem-based Responsive Fisheries Management in Europe 
	FP7
	NOFIMA
	Identify and evaluate a set of indicators for the outcome targets of result-based fisheries management. 
	Synergy potential regarding identification and evaluation fisheries inidcators

	ECO2,  Sub-seabed CO2 Storage: Impact on Marine Ecosystems
	FP7
	IfW
	The ECO2 project sets out to assess the risks associated with storage of CO2 below the seabed.
	Synergy regarding the assessment of risk related to changes in economic activities in the marine environment.

	EPOCA, European Project on OCean Acidification  
	FP7
	NERC, AWI, SAMS
	Advance our understanding of the biological, ecological, biogeochemical, and societal implications of ocean acidification 
	Synergies for Ecosystem related work

	ESONET, European Sea-Floor Observatories Network of Excellence
	FP6
	UPC
	Standardization of geophysics/oceanographic/environment measurements from underwater observatories
	Use of the standards

	EuroSITES, European Deep ocean observatory Network
	FP7
	NERC
	Integrate and enhance existing European open-ocean observational capacity. It will produce a more reliable ocean observatory network with common funding streams and data management systems. Enhancement of the development of more sophisticated sensors to measure more complex properties of the oceans. 
	Synergies for Ocean data access and development of observational network design

	Ice2Sea
	FP6
	AWI
	Estimate the future contribution of continental ice melting,  including ice caps in Svalbard and Greenland’s ice sheet,  to sea level rise
	Evaluation of climate scenarios

	ICEWIN Innovative icebreaking concept for winter navigation
	FP7
	
	Benefits to be obtained in service of icebreaking assistance, logistics and  oil transport w.r. to emissions and risks by a) new technological solutions (capable of breaking a sufficient ice channel for overwide merchant vessels)   and b) developing  a new type of agreement system, utilizing icebreaking capability of independently ice-going merchant vessels
	Synergy potential in the field of risk reduction and transport economy

	LIDO, Listening to the Deep Ocean Environment
	FP6
	UPC
	To develop a real-time acoustic data management architecture to study the interactions between artificial and biological sound sources (marine mammals)
	Synergy to implement acoustic buoys for the detection, classification and tracking of cetaceans  

	MACC (Monitoring Atmospheric Composition and Climate) 
	FP7
	UPMC, met.no
	 
	Synergy in monitoring air pollution and the composition of the Arctic atmosphere

	MYOCEAN
	FP7 
	NERC, met.no
	The implementation project of the GMES Marine Core Service, aiming at deploying the first concerted and integrated pan-European capacity for Ocean Monitoring and Forecasting
	Synergy in developing operational monitoring and forecasting capabilities for Arctic sea ice and ocean.

	PASHMINA, Paradigm Shifts Modelling and Innovative Approaches
	FP7
	IfW
	The PASHMINA project will address global changes in a long term time perspective (2030 – 2050), in particular making a firstdevelopment of tools – new generations of models and indicators – with enhanced capabilities to take into account the interaction between the economy and the environment, paradigm shifts in the energy-transport-environment nexus and the land-use and territorial functions
	Synergy regarding development of indicators for sustainable development in a CGE modeling framework.

	POEM, Multiple pathways analysis of emerging economies in a post-Kyoto regime
	FP7
	IfW
	In the POEM project, implications of different international climate regimes for emerging economies will be evaluated with the help of a multi-model system.
	Synergy regarding development of scenarios for environmental policy analyses as well as assessment of policy implications.

	RECONCILE, Reconciliation of essential process parameters for an enhanced predictability of arctic stratospheric ozone loss and its climate interactions
	FP7
	DLR
	RECONCILE aims at perfecting our understanding of polar stratospheric ozone depletion by addressing the major uncertainties including a quantitative understanding of the chemistry and heterogeneous processes leading to polar ozone depletion. Based on results of laboratory and field measurements improved parameterisations will be incorporated into a Chemistry Climate Model (CCM) to generate more reliable predictions for the future evolution of the ozone layer in a changing climate

	Synergy regarding the sensitivities of future  stratospheric ozone loss on climate change in the Arctic. 

	SAFEWIN – Safety Winter Navigation in Dynamic Ice
	FP7
	
	Increase safety and efficiency of winter navigation, esp. larger-size tankers: a) Development of methods to predict compression in ice operationally 

b) Development of quantities to describe ship progress and loading in ice (obtained from ice dynamics predictions).

c) Verification of accuracy and applicability of ship-scale quantities  by icebreaker and tanker trials

d)Development of operational procedure to describe ice compression to be broadcasted to shipping

e) Apply ice compression forecasting procedure to Arctic waters for exploration and production facilities.

	Synergy potential for evaluation of safety and economy of Arctic Shipping (WP2) and  Offshore-Oil/Gas activities (WP4). 

	SATICE: Arctic Ocean Sea-ice and Ocean Circulation Changes Using

Satellite Methods
	EU: ESF
	AWI,

SAMS,

UCAM

	SATICE will estimate spatiotemporal variations of ocean dynamic topography in the Arctic Ocean, ocean circulation, ocean tides, sea-ice freeboard heights, ice thickness and ice mass balance.

	Synergy potential for evaluation model accuracy (WP1).

	SHIVA, Stratospheric ozone: Halogen Impacts in a Varying Atmosphere
	FP7
	DLR
	The aim of SHIVA is to investigate the role of short-lived, naturally produced halocarbons in stratospheric ozone chemistry by field measurements of corresponding emissions and their transport and transformation, and simulations using global chemistry-transport models     

	Synergy in understanding of the transport of short-lived species into the polar region

	SILENV, Ships oriented Innovative soLutions to Eliminate Noise and Vibrations 
	FP7
	UPC
	 Measuring and modeling the radiated noise from shipping to reduce its impact on the environement
	Synergy with the use of the propagation models of underwater radiated noise from shipping

	THOR
	FP7
	UPMC, SAMS
	Establish an operational system to monitor and forecast the development of the North Atlantic thermohaline circulation to 2025 and assess its stability and the risk of a breakdown in a changing climate.
	Evaluation of climate scenarios


FP5 and FP6 projects finished in 2011ff
	Project acronym and full project name
	FP
	ACCESS partners
	Objectives/Benefit for ACCESS

	ACCENT, Atmospheric Composition Change, the European Network of Excellence
	EU FP6
	UPMC, CICERO
	On global chemical modeling

	ADAM, Adaptation and Mitigation Strategies: Supporting European climate policy
 
	EU FP6
	CICERO
	 

	ATTICA, European Assessment of the Transport Impacts on Climate Change and Ozone Depletion 
	EU FP6
	DLR, CICERO
	 

	CEVIS, Comparative Evaluations of Innovative Solutions in European fisheries management 
	EU FP6
	Arne Eide
	 

	DAMOCLES: Developing Arctic Modelling and Observing Capabilities for Long-term Environmental studies
	EU FP6
	UPMC, OASys, UCAM, AWI, met.no, FastOpt, SAMS, SIO, AARI, UoL, CICERO, NPI
	The aim of DAMOCLES is to observe, understand and quantify climate changes in the Arctic and the impacts this might have on the environment and on human activities, both regionally and globally.

	ECATS, Environmentally Compatible Air Transport System 
	EU FP6
	DLR
	 

	EMSO, European Multidisciplinary Seafloor Observatory
	EU FP6
	NERC
	 

	ENSEMBLE, ENSEMBLE-based Predictions of Climate Changes and their Impacts 
	EU FP 6
	CICERO
	 

	ESONET, European Sea-floor Observatories Network 
	EU FP6
	UPC, NERC
	 

	EUCAARI :European Integrated project on Aerosol Cloud Climate and Air Quality interactions 
	EU FP6
	DLR
	 

	EUROCLIM, European Climate Change Monitoring and Prediction System
	EU FP6
	NPI, met.no, UCAM
	 

	EuroSITES, European Deep ocean observatory Network
	EU FP7
	NERC
	 

	GEMS, Global and Regional Earth-System Monitoring using Satellite and In-Situ Data 
	EU FP6
	UPMC
	 

	HERMES, Hotspot Ecosystem Research on the Margins of European Seas
	EU FP6
	NERC
	 

	HYMN, HYdrogen, Methane and Nitrous oxide: Trend variability, budgets and interactions with the biosphere 
	EU FP6
	CICERO
	 

	I3 IMECC, Infrastructure for Measurements of the European Carbon Cycle
	EU FP6
	FastOpt
	The IMECC project aims to build the infrastructure for a coordinated, calibrated and accessible dataset for characterizing the carbon balance of Europe

	IRIS, Ice Ridging Information for decision making in Shipping operations
	EU FP6
	NPI, UCAM
	 

	LIDO Listening to the Deep-Ocean Environment,  an ESONET Demonstration Mission
	EU FP6
	UPC
	the design and implementation of a system for real-time detection and identification of sound sources 

	PARTEMIS, Measurement and Predictions of the EMISsion of aerosols and gaseous precursors from gas turbine engines
	EU
	DLR
	 

	POET
	EU FP
	CICERO
	 

	QUANTIFY, Quantifying the Climate Impact of Global and European transport Systems 
	EU FP6
	DLR, CICERO
	 

	RECARO, Understanding the impact of a REduced ice Cover in the ARctic Ocean 
	EU
	SAMS, UCAM, NPI
	This multidisciplinary programme, which involves 20 partners from 10 European countries, Japan and the USA, aimed to quantify the changes in the oceanographic structure within the Arctic Ocean due to a reducing ice cover. This was achieved through a series of large scale ice-tank experiments.  Results from this programme may be of use to ACCESS WP1.

	RETRO, REanalysis of the TROpospheric chemical composition over the past 40 years
	EU FP5
	CICERO
	 

	SCOUT-O3, Stratospheric-Climate Links with Emphasis on the Upper Troposphere and Lower Stratosphere
	EU FP6
	UPMC, DLR
	 

	SEARCH for DAMOCLES
	EU-USA FP6
	AWI, CICERO, met.no, UPMC, OASys (subc)
	SEARCH for DAMOCLES is a joint initiative designed to bridge two independent Artic research programs, SEARCH (USA) and DAMOCLES (EU).

	SPREEX, Spill Response Experience and Research for Preparedness
	EU FP6
	SINTEF
	 

	STANDICE, Standardization of Ice Forces on Offshore Structures Design
	EU FP6
	J.Schwarz
	The objective of STANDICE was to have the European Subarctic ice conditions being considered in the ISO-Standard 19906 “Arctic Offshore Structures” (original title). For this purpose STANDICE partners  re-analyzed and  provided results of earlier EU-ice projects (LOLEIF and STRICE) for the development of the new ISO- Standard 19906, which is relevant for ACCESS WP4


National and international projects and programmes
	Project acronym and full project name
	(Funding) agency
	ACCESS partners
	Comments

	AMORA
	Research Council of Norway
	NPI, AWI
	Norwegian-Chinese collaboration on sea ice physics related work. There are also partners in it from Germany, Finland and the USA

	Arctic Marine Shipping Assessment (AMSA)
	Arctic States
	UCAM
	Comprehensive assessment of current and future Arctic marine activity.

	AOMIP (Arctic Model Intercomparion Project)
	NSF
	OaSys, AWI
	An international project to intercompare and mprove Arctic ice and ocean models

	ArcAct
	Norway
	CICERO
	Dealing with with ship emissions

	ArcOD,  Arctic Ocean Diversity 
	 
	NERC
	An international collaborative effort to inventory biodiversity in the Arctic sea ice, water column and sea floor

	BENN, Behavourial Economics and Nature Network 
	 
	BEIJER
	 

	BIOCLEAN
	 
	DLR
	on particle emissions from shipping

	Black carbon effects on Albedo
	 
	NPI
	 

	BORAS : Histories from the North, Environments, Movement and Narratives
	 
	UoL
	 

	CARIBIC, Civil Aircraft for the Regulation of the Atmosphere Based on an Instrument Container
	
	DLR
	CARIBIC is an innovative scientific project to study and monitor important chemical and physical processes in the Earth´s atmosphere. Detailed and extensive measurements are made during long distance flights.

	CAVIAR, Community Adaptation and Vulnerability in Arctic region
	 
	UoL
	 

	COMARGE,  Continental Margin Ecosystems
	 
	NERC
	International project

	Cryosat-2
	EU: ESA
	SAMS
	PI on Cryosat-2 data as well as participant in ESA's CalVal programme

	European Climate Forum
	 
	ESRI
	 

	European Forum on Integrated Environmental Assessment
	 
	ESRI
	 

	FIMAGLOW, Fisheries Management under Global Warming 
	Nordic program 
	Nofima
	Effects of climate change on fisheries in the arctic region of the Nordic countries

	Fram Strait Ocean and Sea Ice Monitoring of the Norwegian Polar Institute 
	 
	NPI
	Longterm project

	From the Deep to the Judgements of the Crowds, OCEAN 2.0 
	CANARIE, University of Victoria, Canada
	UPC
	 

	GEIA (Global Emissions Inventory Activity)
	 
	UPMC
	 

	GEOENGENEERING
	Germany
	IfW
	Assesses chances and risks of geoengeneering to influence global warming from an economics point of view.

	GLOSS, Global Sea Level Observing System 
	 
	AARI
	 

	GODAR, Global data Archeology
	2002-2004  and 2008-2010
	SIO
	 

	High-resolution community climate change simulations 
	Germany
	AWI
	 

	HIRLAM
	 
	met.no
	 

	HYDRALAB I,II and III
	 
	HSVA
	 

	IAGOS
	
	DLR
	 

	iAOOS
	Research council of Norway.
	NPI, met.no
	IPY project 

	ICARTT
	 
	UPMC
	 

	ICE: Inuit Climate Experiment  
	 UK (NERC)   
	SAMS
	Project to demonstrate the feasibility of. an operational system for measuring ice thickness that can be mounted on an Inuit sledges.

	ICE-Fluxes (Center for ice, climate and ecosystem at the NPI). 
	Norway
	NPI
	Project dealing with the fluxes between atmosphere, sea ice and ocean in the Arctic.

	IGAC-ITCT
	 
	UPMC
	 

	IRO, ice routing optimization
	BMWi (GER)
	AWI, FastOpt, HSVA, J.Schwarz, OASys
	Arctic ice ship-routing optimization

	ISO 19906 - Arctic Offshore Structures
	 
	IMPaC
	Development of Regulation of Artic Offshore Structures

	ISUP Integrated Systems for Underwater Production of Hydrocarbons
	Germany
	IMPaC
	Development of certain major components for underwater production of hydrocarbons

	JIP Oil in Ice 
	2006 - 2010 
	SINTEF
	Joint industry R&D program on oil spill contingency for Arcti and Ice-covered waters

	JIPCoastal Oil Spill 
	2007 - 2012 
	SINTEF
	Joint industry R&D program to document possible consequences in case of oil spills close to the coast

	Kashagan Field Development
	Industry
	IMPaC
	Oil field development in the shallow waters of the North Caspian Sea.

	MAR-ECO
	 
	NERC
	International exploratory study of the animals inhabiting the northern mid-Atlantic.

	MATRA (Maritime Transport system for the Arctic) WP5 Offshore Structures in Ice
	Germany
	IMPaC
	Ice barriers and ice resistent exploration platforms

	ML-CIRRUS
	 
	DLR
	Field experiment on the aviation impact on cirrus

	NABOS
	2002-09
	AARI
	 

	NAMI
	Norway
	CICERO
	dealing with climate/air quality processes in the Arctic

	NEPTUNE & VENUS 
	University of Victoria, Canada
	UPC
	 

	NorClim
	Research council of Norway.
	NPI, met.no
	Improvement of climate modelling, with the NorESM as the central GCM

	PAICEX PanArctic Ice Experiment
	 (2007-2010)
	SIO
	 

	POLARCAT
	 
	UPMC
	On the study of long-range transport of pollutants to the Arctic

	SAMPLE
	 
	DLR
	On particle emissions from aviation

	SATICE: Arctic Ocean Sea-ice and Ocean Circulation Changes Using Satellite Methods
	EU: ESF
	SAMS
	SATICE will estimate spatio-temporal variations of ocean dynamic topography in the Arctic Ocean, ocean circulation, ocean tides, sea-ice freeboard heights, ice thickness and ice mass balance.

	SEA ICE OUTLOOK
	NSF (USA)
	OASys
	The SEARCH Sea Ice Outlook is an international effort to provide a community-wide summary of the expected September arctic sea ice minimum.

	Social Cost of Carbon
	US EPA
	ESRI
	Impact of climate change

	STORM
	Germany
	AWI
	 

	SWIPA, Sea, Water, Ice and Permafrost in the Arctic
	Arctic Council ‘Cryosphere Project’ in Cooperation with IASC, CliC and IPY
	NPI, UoL
	The objectives of the project are to provide the Arctic Council with timely, up-to-date, and synthesized scientific knowledge about the present status, processes, trends, and future consequences of changes in Arctic sea ice, melting of the Greenland ice sheet, and changes in Arctic snow cover, permafrost, mountain glaciers and ice caps, and related hydrological conditions in the Arctic

	The Energy Modeling Forum
	 
	ESRI, IfW
	 

	The Future Ocean
	Germany
	IfW
	The Kiel Cluster of Excellence "Future Ocean" comprises researchers from a large variety of professions to jointly investigate climate and ocean change, to re-evaluate the opportunities and risks of global change for the oceans and develop a sustainable system of resource management of the world’s oceans and marine resources. 

	WCRP, World Climate Research Programm of WMO
	 
	AARI
	 


B.2.3.1 Sub-contracting:

A/ Partner 1: Université Pierre et Marie Curie (UPMC)

UPMC dissemination subcontracting

In WP6-Dissemination and exploitation of knowledge, UPMC, the WP leader, will have to host, build and maintain the ACCESS web-site. We estimate a cost of about 10 000€ to build the web-site, based on our experience. In any case, according to UPMC and EC rules, the public market rules will be respected.

An additional cost of 20 000€ is estimated for paying a UPMC consultant for some specific dissemination activities: this person will take charge of “translating” science language into another form more adequate to large public outreach.
In WP7: management: UPMC, the WP leader, will have to subcontract the following service: management software access and coaching
Subcontractor: VITAMIB SARL (BUROCLUB, 29, Boulevard des Alpes, 38246 MEYLAN CEDEX, FRANCE). The VITAMIB Company has established its technical skills within the field of Open Source information technologies, communication and multimedia dedicated to the management of programmes, projects and networks financially supported by the European Commission.

Cost: 45,000 € 

Cost: 80,000 €
B/ Partner 6 : The Chancellor, masters and Scholars of the University of Cambridge (UCAM )

The subcontracting is mainly for rental and installation, from Kongsberg, of a multibeam sonar on a submarine; and rental and mobilisation, from WHOI, of an AUV for an ice camp experiment. 

Cost: 240,000€

The activities of Adele Airoldi (WP5 co-leader) and Lawson Brigham (WP2 co-leader) will be funded by UCAM (115,000€ in total).

Adele Airoldi and Lawson Brigham are very well known experts in the respective scientific domains, as it is well detailed thereafter.

Their personnel costs are included in the subcontracting activities, because they are UCAM usual consultants and their contract with UCAM belongs to the category “contract for provision of charges” which is a subcontracting activity. All the intellectual property rights issues, together with any issue linked to confidentiality and the precise role of these consultants in ACCESS, will be taken into account in the contract between UCAM and Adele Airoldi and Lawson Brigham.

A copy of the contracts will be attached to the first Management report of ACCESS to the EC.
Dr. Lawson W. Brigham is Distinguished Professor of Geography & Arctic Policy at the University of Alaska Fairbanks.  He is also a Visiting Researcher at the Department of Applied Mathematics & Theoretical Physics (DAMTP) where he is working with the Ocean Physics group on Arctic issues.  During 2005-09 he was chair of the Arctic Council's Arctic Marine Shipping Assessment (AMSA) and vice chair of the Council's working group on Protection of the Arctic Marine Environment (PAME).  A career U.S. Coast Guard officer (1970-95), he was captain of a polar icebreaker on voyages to the Arctic and Antarctic.  Dr. Brigham was Deputy Director of the U.S. Arctic Research Commission and has served as a researcher at Woods Hole Oceanographic Institution and the U.S. Naval Postgraduate School.  His research interests include Arctic marine transport, the Russian marime Arctic, ice navigation, remote sensing of sea ice, polar geopolitics, and Arctic & Antarctic climate change.  Captain Brigham received his PhD from Cambridge University in the UK.
In ACCESS project, Dr Brighma will be the co-leader of the WP2. 

Adele Airoldi: During her career inside the Secretariat of the EU Council of Ministers (1981-2004), she worked on a variety of policy questions, including research, health and consumer protection. From 1984 to 2000, she worked for the Secretariat’s Environment Directorate General as the official responsible for internal Community legislation in many specific subjects, as well as for EU participation in a number of international fora (Rio 1992, Montreal Protocol, CITES, the Climate Change Convention from the very beginning to the adoption of the Kyoto Protocol). She was seconded from the Council Secretariat for six weeks to assist the Danish Government and the Greenland Administration in the organisation of the 2002 Ilulissat Conference. 

After her retirement in 2004, she has co-operated on an ad hoc basis with Greenland’s Representation in Brussels (attending ACIA in 2004 and advising in the negotiations of the Community-Greenland partnership agreement in 2006) and with the Danish Polar Center (preparation of ICARP II in 2005).

 In  2008, she wrote on commission by the Nordic Council of Ministers the report “The European Union and the Arctic – Policies and actions” ,  used as the background document for the Conference “Common concern for the Arctic” held in Ilulissat in September 2008. 

 For the purposes of the project, on the basis of her knowledge and experience, as well as of her continuing inside contacts with the EU system, including the European Parliament, she will concentrate on analyzing aspects of the emerging policy and governance Arctic state-changes with particular attention to the EU-Arctic interface.
C/ Partner 10 :  The Hamburgische Schiffbau-Versuchsanstalt (HSVA)

WP2 Development and fabrication of lateral stress sensor: HSVA has to subcontract the fabrication of the sensor. HSVA's workshops are not able to handle workparts of this size 
Bernd und Heino Grimm GmbH  Bergstücken 8 22113 Oststeinbeck Germany ,  Cost: 8,000€

WP2 Oil spill prevention and combat: HSVA will subcontract the cleaning of the basin after finishing the oil spill test in the environmental test basin. 

Cost : 10,000€ 
WP2 Ice Route Optimization: The software ICEROUTE needs statistically prepared ice and environmental data; this data have to be purchased.

Cost : 10,000€
D/ Partner 22:  Arctic Centre University of Lapland (UoL)

Subcontractor: Marine Informatics Company, Murmansk, Russia 

The Marine Informatics Company specialises in the supply of innovative, reliable, cost-effective solutions and data processing for the Russian fishing fleet as well as the installation of on-board information and analytical computer systems. Established in 1993, this research and production company bases its activities on its database of the biology of commercial species and hydro-meteorological characteristics of fishing grounds. There are also based on the experiences of fishing in several basins since the 1960s.

The Marine Informatics Company offers a range of products and services including: The recommendation of high biological productivity zones, the forecasting of fishing conditions, comparative analysis of fleet activities in selected areas, analysis of the temperature regime, the evaluation of fishing grounds and the estimation of commercial species’ biomass using data of operational hydro-acoustics; the mapping and interpretation of integrated data to solve operational tasks of fishery management.  

Service from Marine Informatics Company: 

- Providing of available data: activities of all Russian trawlers (within the last 25 years), spatial changes 

- Providing of maps, tables and graphs (geographical trawlers activities, technological capacities, size, time, intensity, catch)

- All characteristics can be illustrated on the base of long-term temperature/ice and other dynamics in Norwegian and Barents Seas

- Risk assessment (impact of Stockman field: loss of fishing grounds due extraction activities) 

Cost: 60,000€

B2.3.2 External boards: stakeholders and advisory boards
STAKEHOLDERS BOARD

	N°
	name
	description
	Country
	Contact person

	1
	ATMOMFLOT
	Service base for nuclear icebreakers
	RU
	Mikhail Belkin

	2
	BP
	Wide interest in the Arctic and Arctic Ocean region, active operations in Sakhalin, Alaska, Beaufort Sea. Developing operation in Arctic margins to be in extraction mode within 10 years
	
	Rob Finney, Advisor - Environment BP

	3
	GOIA
	Greenland Oil Industry Association (comprising DONG E&P Grønland A/S, Esso Exploration Greenland Ltd, Chevron Greenland Exploration A/S, Husky Oil Operations Ltd, Capricorn Greenland Exploration Ltd. (Cairn Energy PLC), PA Resources AB and Nunaoil A/S)
	
	Arne Rosenkrands, MD of Dong Energy

	4
	Hurtigruten
	Shipping Company
	NO
	Kjetil Bones Larsen

	5
	ICC
	Inuit Circumpolar Council
	DK/GL
	Aqqaluk Lynge

	6
	IMO
	International Maritime Organisation
	
	

	7
	LLOYD's Register
	Risk management organization
	UK
	

	8
	North Norwegian Vessel Owner Association
	Fishing Vessel Owners Association, dept. Tromsø
	NO
	Tor-Are Vasskin

	9
	OGP
	International Association of Oil & Gas producers (with its ACTF-Arctic Coordination Task Force). OGP includes NunaOil, Shtokman, Dong Energy (Chair of GOIA) and BP, among other Arctic operators
	
	NatalieScarimbolo

	10
	Royal Greenland Sisimiut
	Fisheries expert
	DK/GL
	Vivi Høy

	11
	Sami Council Parliament
	
	DK/GL
	Gunn-Britt Retter

	12
	Shtokman Development AG
	Joint venture established in 2008 for financing, design, construction and operation of the first phase Shtokman gas condensate field development. 

Participation: OAO "Gazprom" (Russie), Total S.A. (France), StatoilHydro ASA (Norway)


	
	Herve Madeo

	13
	TUNING
	Tunu (i.e. East Greenlandic) In coming Agency Greenland
	DK/GL
	Robert Peroni

	14
	VDR
	Ship-owners Association
	DE
	Daniel Hosseus

	15
	YASAVEI - ssociation of Nenets people
	Nenets Autonomous District
	RU
	Vladislav Peskov


ADVISORY BOARD

For the best possible support of ACCESS by large research projects and important institutions we identified candidates for each thematic area. During the first 6 months of the project, the steering committee will finalize this list.

Ecosystem 
ATP (EU FP7 Arctic Tipping Points, Paul Wassmann co-ordinator) 

Pollution 
AMAP (including EU FP7 ArcRisk, Lars-Otto Reiersen co-ordinator) 

Economy 
London School of Economics and Political Science, (Grantham Research Institute on Climate Change and the Environment, Sam Fankhauser) 

Shipping 
Northern Sea Route Commison (Noncommercial Partnership of the Coordination of Northern Sea Route Usage, Russia, Captn Vladimir Mikhailichenko, Executive Director)

Interdisciplinary 
SEARCH (Study of Environmental Arctic Change USA) 
ArcticNet Canada 
AOSB (Arctic Ocean Science Board) 

Socio-economy 
ISER (Institute of Social and Economic Research, University of Alaska) 

Climate 
MyOcean (EU-FP7 Project) 
Fisheries 
Norwegian Fisheries College (Claire Armstrong, resource economist) 
Governance 
Arctic Council 


B2.4 Resources to be committed

The ACCESS research, covering very different but strictly interconnected subjects, according to the EC call requires high level of funding for the involved personnel and with regard to running costs, in particular transport field measurements, field and laboratory research in remote and partly ice covered regions. The details per category and per partner are given in the table below. The requested budget is explained in the following text.
From a total budget of about 14 878 000€, the consortium requests 10 997 000€. The RTD total budget is 14 127 000€ and the requested one is 10 246 500€. The remaining budget concerns dissemination (WP6) and project management (WP7). The RTD budget covers the activities from WP1 to WP5.
The personnel costs stand for about the 50% (about 6 950 000 €): they include Ph.D. students, engineers, post docs and permanent scientists for a total amount of 1206 person*month (pm), corresponding to the minimum the consortium can use to do the described activities. A number of participants have specifically offered to contribute additional staff time to the execution of their work.

While the 39% of the budget is related to indirect costs, the remaining 11% is allocated to consumables, equipments, travels, subcontracting and other costs.
Consumables will cost about 472 000€. The most important expenditures in this category are:

· 141 480€, SAMS (WP1,2,4): consumables associated with the construction of the ten  IMBs as well as shipping and other small miscellaneous items.
· 170 000€, UPMC-LOCEAN (WP1, 4): sea-gliders and ITP for in-situ measurements

Equipment costs are related to small equipments for all the concerned partners but NPI, that requests 49 591€ (WP1): 1 set of 3 Trios Ramses ACC rad. sensors (incl. interface, cables), 2 Kipp and Zonen CMP21 Pyranometers, snow fork moisture meter, se-up with dataloggers/PCs, poles, camera etc.

Travel activities are quite homogenously distributed among the partners and the WPs. They correspond to: 1/ travel to the project meetings, 2/ attendance of conferences, schools and workshops, 3/ travel funds for field operations.

· Other costs are required only for few partners’ specific activities:

· 38 070€, BEIJER (WP3): field work linked expenditures

· 165 000€, DLR (WP2): campaign linked expenditures

· 130 000, NPI (WP1): 1 day ship-time, helicopter hours, field compensation and publication costs

· 40 000€, UPMC-LOCEAN (WP1, 4): field work material transportation

Subcontracting costs, corresponding to a total of 659 200€, are described in the related chapter in this proposal.

The costs of the remaining WPs, 6 and 7, are equal to 715 000€ equally distributed among the two WPs.

The WP6 activities are divided into two categories: dissemination (about 180 000€) and data management (about 165 000€). The dissemination expenditures are devoted to: 1/ web-site construction and maintenance, 2/ personnel cost for the described activities follow up (newsletter, exhibitions, communicating science to general public, etc.), 3/ organization of events (exhibitions, summer schools, workshops, conferences, etc.). All the partners involved in this WP uses to communicate science to different actors, as explained in the Dissemination and exploitation of knowledge chapter, and agreed to contribute to the execution of their work with additional staff time.

The data management activities costs cover: 1/ online and backup of data repository storage of 1.5TB for project lifetime and archive period of 10 years, 2/ a server running the data management system during the project life time and providing access to metadata and data for users external to met.no, 3/ implementing the required software (METAMOD) and adding project brand to web-site, 4/ user support preparing data for input to data management system (personnel costs), 5/ maintenance of hardware (servers and disks) and network needed to serve the data.
The management activities of WP7 cost about 370 000€ and concern the personnel costs and travels of the Coordinator and the Co-coordinators, together with the travel expenditures of the project manager. No salary is required for the project manager: Laetitia Nitkiewicz is UPMC permanent personnel and her working time is one of UPMC contributions to the project. The budget for meetings organization (General Assemblies, including the kick-off meeting, and Steering Committees) and to convene External Board members is also in this WP.
It is worth noticing that number of participants has specifically offered to contribute additional staff time and resources to the execution of their work. 

B3 Impact

B3.1 Strategic impact
In its December 2009 conclusions on Arctic issues, the EU Council approved the three main policy objectives proposed by the Commission in its 2008 communication on the European Union and the Arctic region:  

Protecting and preserving the Arctic in unison with its population;

Promoting sustainable use of natural resources;

Contributing to enhanced governance in the Arctic through implementation of relevant agreements, frameworks and arrangements, and their further development.

The  Council sets out the basis on which a gradual formulation of an EU policy on Arctic issues should be founded, inter alia, the formulation and implementation of EU actions and policies that impact on the Arctic with respect for its unique characteristics, in particular the sensitivities of ecosystems and their biodiversity and the needs and rights of Arctic residents. It further highlights the need for responsible, sustainable and cautious action in view of new possibilities for transport, natural resource extraction and other entrepreneurial activities linked to melting sea ice and other climate change effects.

ACCESS aims at contributing to the fulfilment of these tasks, in the framework of the systemic research approach advocated.

The basis for this work, providing a scientific foundation for subsequent action, will be a focused modelling and observational programme predicting environmental parameters of critical importance to the economic sectors being analysed in the project. This will provide essential input to the other core work packages of the project which will assess the impact of changes not only on the economic level but on the environmental level as well.

Information will be provided on the current status and changes of the Arctic sea ice, ocean and atmosphere during the duration of the project, establishing a baseline against which to compare projected future changes and allowing to confirm and determine the trends in those changes with some confidence. Projections and estimates of uncertainties for future developments on time scales of up to several decades will also be provided. Such projections and estimates will serve as the basis for a determination of prospects in the main economic sectors considered. For example, in Arctic shipping, model predictions of atmospheric and oceanic conditions, ice extent and ice properties in future years along anticipated shipping tracks will be developed. For fisheries, changes in the occurrence range of certain key species and populations will be assessed. For resource extraction, the evaluation of the risk associated with ice patterns and extreme weather condition, including revised design loads for offshore structures, will be significant for the determination of the competitiveness of resource extraction from an economic point of view. Additionally, the impact of increased commercial activity on climate will be analysed, particularly air pollution in the Arctic due to increasing ship traffic as well as gas and oil drilling from offshore facilities, black carbon and soot deposition on snow and sea ice.

With regards to marine shipping and arctic tourism, these are key human activities which are expected to develop significantly as a consequence of climate change in the Arctic. The decrease in coverage of the very thick and strong multi-year ice has led to increased economic interest in the region. The route between Europe and East Asia is 40% shorter compared with the Suez Canal route. In addition, there is the possibility of shipping hydrocarbons out of the Arctic to the European market which is economically very attractive. As the Arctic becomes more accessible, also Arctic tourism will be affected. However, the change in climate also poses a threat to the unique characteristics and might increase the number of tourists only temporarily. To tackle these important topics ACCESS will progress far beyond previous assessments in this area by applying an interdisciplinary and cross-sectoral analysis of relevant factors which bear on the tourism industry.

The rapid changes of the ice conditions have not yet affected the shipping activity in the Arctic. One reason is that the new Arctic ice conditions require new technological solutions regarding infrastructure including the identification of the requirements such as search and rescue, ports, communications, charting, spill response and cleanup, salvage, aids to navigation, traffic schemes, icebreakers - and significant developments inevitably take time. This delay is, however, favorable for combining the issues regarding development of technical transport with the proposed investigations within ACCESS on the socio-economic impact of the expected increase of Arctic Marine Transport and Tourism on the sensitive Arctic environment and how these impacts can be minimized. 

Impacts that will be examined include those on Arctic communities by the expansion of use of the Arctic marine environment, sensu latu. This includes the development of strategies to mitigate selected impacts and limit potential user conflicts in local and regional Arctic waterways. Increased shipping in the Arctic leads to air and noise pollution as well as heightens the risk of oil spills. Indicators for different environmental effects such as impacts on regional air quality and acidification in the Arctic will be investigated as well as noise pollution from increased traffic. Another reason for concern is the risk associated with the transport of heavy fuel oils in the Arctic.  This particular study will focus upon examining the environmental, social and financial implications, covering various geographical scales (e.g. pan-Arctic, coastal, sensitive areas). All these analyses are carried out to contribute to sustainable development in the region and to assess opportunities as well as risks. The information will be essential for policymakers to define future policies. 

As regards fisheries, climate change will spur government- or consumer-induced price changes in factor or product markets that will alter both the activity at sea and the catch composition of the fishing fleet.  Regulations can make some specific fisheries unprofitable. Also consumer awareness on the climate friendliness of single fisheries can shift demand from one species to another. The focus of the study on the assessment of the different activities’ impacts on the Arctic environment in general, with a particular focus on protecting marine biodiversity, will provide essential foundations for developing human activities in the region in a sustainable way. This will be achieved through the quantification of economic effects of climate change in a fisheries system through consequence analyses of combinations of different climate change scenarios and management regimes. ACCESS will also extend knowledge about climate change effects on aqua​culture in the Arctic, aiming at  better understanding  the link between climate and productivity in aquaculture, assessing the potential for farming of other species in the area, and modeling the impact on the industry’s economic performance, taking into account relocalization of existing farms and productivity changes. Regional employment impacts will be studied within this model as well. ACCESS will further evaluate the implications of climate change on the markets for input factors and final products, both in the case of fisheries (how fuel oil and fish prices will be influenced by climate change, and how behaviour in fisheries and economic performance will be affected) and in the case of aquaculture (how feed availability and prices are likely to be influenced by climate change, fish farmers responses and economic implications). Knowledge thus acquired will be valuable for individual industry participants, and will help to develop management regimes that utilise opportunities created and minimise the risk of large negative shocks. The results of the work on fisheries will be key inputs for work on governance and on the building of an integrated framework to promote sustainable management of fisheries in the Arctic, taking account of links with the rest of the world. Our aim is to provide the governing institutions, including the EU, with a foundation for sustainable fisheries management by identifying management options that minimize the risk and negative impacts of global warming. Furthermore, the study will contribute to the improvement of long-term management of ecosystems and ultimately to the formulation of optimal policies for the Arctic region.

With regard to oil and gas extraction industries, an interdisciplinary approach including not only ecological and environmental but also economic, technological and legal issues will ensure an integrated assessment of climate change impacts and the conditions under which resource extraction is possible and sustainable. The models and techniques applied in ACCESS will ensure an as precise as possible quantification of the effects of human activity in the Arctic, again both on environmental and on anthropogenic systems. The economic prospects in the course of melting Arctic ice and climate change will be explored not only with a local focus, but on a European and, in part, a global scale by application of, and iterations within a number of models. By this means, not only direct meso- and macro-economic effects will be covered, but also feedback effects from the interaction of other economic sectors on the energy system. Local employment effects and economic effects on the Arctic countries will be assessed, providing insights in the induced impact on local societies. Since the possible geopolitical implications of producing resources in the Arctic are immense, especially with regard to energy security, ACCESS will study possible changes in energy import dependence. The potential environmental impacts will be evaluated, with the assessment including, among others, oil spill response, the impact on marine mammals, possible air pollution from production facilities and risks from decommissioning installed equipment. To provide the foundations for a sustainable extraction of resources in the arctic and to minimization human impacts, ACCESS will suggest a number of recommendations with regard to applicable technologies, policy actions like the declaration of protection areas as well as legal implications thereof. 

The projections and estimates mentioned above will thus contribute to quantifying climate change impacts at macro and meso-economic levels in key economic sectors in the Arctic. 

For governance in the Arctic, the availability of a multisectoral analysis regarding the regulation options for Arctic regions and activities would provide the potential for local, regional and international regulatory systems to be integrated appropriately, and potentially developed into an efficient legislative system. For policymakers and all stakeholders in the region to be able to access and assess these options, is of enormous significance.  The ACCESS generation of a marine spatial planning system for specific representative regions and sub-regions of the Arctic will allow these potential governance and policy models to be appraised and impacts evaluated more efficiently. The research foundation provided by the three main sector studies will provide the framework on which the increase in human activities and the sustainable development of resources of all types can be progressed. 

Elements of governance from each of the sectors under study will be brought together allowing integration and consolidation of interests, rights and responsibilities. The stages through which this is reached will involve pan-European research of the legislative status quo, the examination of the ways in which the different instruments should, or could work together, and the assimilation of these existing parts with proposed amendments and reform options.

B3.2 Plan for the use and dissemination of foreground
As explained before, the main objective of the project is to assess and quantify climate change impacts on economy for key sectors (maritime transport, fisheries, tourism and resource extraction) and on how these sectors could affect the Arctic environment, including climate feedbacks. Consequently, it is extremely important to establish an effective and efficient dissemination of the project results and conclusions together with an exploitation of the developed knowledge, in order to reach all the concerned stakeholders in a two-ways information exchange. 

The dissemination and exploitation plan will ensure that relevant information is available and delivered to the appropriate stakeholders in a suitable and easily accessible format. This will help the stakeholders to make decisions, set priorities and choose strategies from an informed position.
The dissemination plan will be reviewed regularly (once a year) and draw together the outcomes from all WPs and stakeholders meetings.

The dissemination and exploitation plan will focus on the following two different issues: 

1. dissemination and public outreach: project results and other issues to be disseminated will be available. The project website will be an essential aspect of this activity: by simplifying technical language and placing the science in a wider context; it will allow wider public dissemination and thus reach an effective communication of scientific outputs to non-expert stakeholders and large public. The website will also be the platform for project participants to share data and results, inside the consortium.
2. exploitation of knowledge: data management will be the principal object of this activity, that will gather all the existent data in the different project domains in order to make them available for the concerned actors via databases, data portals, etc.
We give below:

· features that will guide our dissemination/exploitation detailed plan:

· Target groups

· Messages

· Indicators

· a table presenting:

· target groups description,

· strategy to approach the targets with maximum effectiveness and efficiency
· feedbacks

· impact

· management of knowledge

· further exploitation beyond the project duration

[image: image4]
Target groups

The consortium identified 4 target groups for dissemination/exploitation of the project results:

1. industrial stakeholders: strategies and recommendations for the sustainable management of the marine environment and marine key resources in the arctic region must be fully explained to stakeholders to maximize understanding and the likelihood of implementation. This is fundamental to the success of the European Arctic Policy, the EU Marine Strategy, the future European Maritime Policy and associated policies;
2. academic stakeholders: international academic community and research actors can also be interested in the ACCESS results and will be associated to the project in order to establish a large, well structured network of exploitation/communication;
3. policy makers: since the ACCESS activity is closely associated with the objectives of the international climate change and sustainable development priorities, a close dialogue to inform these parties of the ACCESS results relevant to their policies and discussions will be maintained. Many outputs of ACCESS will be directly relevant to policy makers both within the EU, within individual Arctic States and within international fora (e.g. Arctic Council, IMO, etc.);
4. society (large public & education): much of the output will also be of direct relevance to general society, this is why large public and all levels of education (from school pupils to university students) will be approached with the appropriated tools.

Some of those actors have already been identified and are part of the Stakeholders Board (see “Management structure and procedures” and “Consortium as a whole”-“Stakeholders board” chapters) but the actors’ list will be finalized within the first year of the project, according to the defined indicators (see below).

These groups will also operate as high-level dissemination channels. In addition, the ACCESS dissemination will also take advantage of the numerous contacts the partners have within European and international networks, e.g. ArcticNet, etc., and European and national projects (see table in the “Consortium as a whole” chapter) that will aid to disseminate the results to the scientific, politic, and socio-economic stakeholders.

Messages

The objects of the ACCESS dissemination/exploitation plan are: 1/ supporting policy frameworks, public outreach, education, links to publications, events and web sites that are important for the ACCESS objectives; 2 / project results, models, databases. 
The consortium will employ specialized personnel in order to adapt the messages to the identified target groups.

The strategy to efficiently reach the identified target groups (with alternative communication tools) is described in the Dissemination Table.
Indicators

1. The list of criteria to be used to identify the relevant actors of the three target groups to be contacted will be delivered during the first 6 months (D6.04, month 6); 

2. the list of participants of the target groups will be delivered during the first year of the project (D6.05, month 12): they will all be part of a kind of open forum that will be in contact with the project through the website and a newsletter, in order to facilitate a two-ways exchange of ideas and information (D6.06, months 12, 16, 20, 24, 28, 32, 36, 40, 44, 48); 

3. the External Boards (Advisory and Stakeholders/End Users Boards) will also advise the consortium about this issue and will prepare a report once a year (D7.08 and 7.09).

Dissemination Table: actors and strategy

	Target groups
	Description of the target group
	Strategy to approach the target with the maximum effectiveness and efficiency

	Industrial stakeholders
	1) Stakeholders/End Users Board: created inside the management structure to well reply to industrial needs; this Board will be consulted regularly (see the management chapter)

2) other stakeholders: stakeholders potentially interested in the ACCESS results, divided into the following categories: 

a/ Offshore oil and gas industry

b/ Fisheries and aquaculture

c/ Arctic Shipping companies

d/ Security and surveillance companies

e/ Tourism actors
	1) newsletter

2) invitation to the ACCESS General Assembly

3) presentations by key ACCESS representatives at selected international WP sector fora (e.g., for WP4,  International AAPG oil and gas venue)

4) video-linkage to other relevant sector meetings will be offered

	Academic stakeholders
	International academic community and research actors interested in the ACCESS results, associated to the project to establish a large, well structured network of exploitation of the ACCESS results. The following categories are concerned: 

a/ operational weather and ocean forecasting centres

b/ marine institutes

c/ climate research institutes

d/ Universities with departments in the concerned domains
	1) Conferences organisation and participation

a/ ACCESS conferences

b/ Arctic Frontiers Conference Series

c/ Arctic Science Summit Week

d/ ARCTICNET

e/ SEARCH

f/ international conferences in the ACCESS domains (AGU, EGU...)

2) Publications in scientific journals

3) relevant material into lecture packs for University Environmental / Economics/Law courses
4) Summer Schools

	Policy makers


	1) International organisations interested in ACCESS results:

a/ European Commission

b/ European Environment Agency

c/ United Nations Environment Program

2) States of the Arctic region

3) national environmental authorities

4) regional conventions

a/ Arctic Council

b/ Nordic Council of Ministers

c/ Inuit Circumpolar Conference

d/ Sami parliament
5) regional networks

6) NGOs


	1) Brochures and newsletter
2) short articles targeted to decision-makers, practitioners and other stakeholders (e.g. policy briefs)

3) handbook and recommendations for policy makers

4) thematic conferences and workshops for special interest groups


	Society 
	1) Schools

2) Large public

	1) Brochures
2) students workshops

3) targeted material for education, targeted to secondary level where it can complement national teaching curricula
4) educational cruises, thematic for special interest groups

5) young students visits and adapted conferences
6) thematic conferences and workshops for special interest groups
7) comics and cartoons,

8) news and information distributed over social networks such as Facebook, Myspace, Google Earth and YouTube

9) optimise Google and other search engine linkages, getting ACCESS to the first line or two
10) live streaming of the formal parts (presentations, etc) of consortia meetings/conferences/public events, etc

11) international press office links and releases

12) proposed special reportage to international environmental or economic popular publication (e.g., Economist, Nat Geographic, etc.)


Feedbacks

The ACCESS consortium is connected with other projects consortia, thanks to the Advisory board constituted by the coordinators of most of the projects concerning the Arctic region (ATP, ARKRISK, THOR, etc.) and partners related projects (see “Consortium as a whole” chapter). This will allow ACCESS to organise common activities/ joint outreach initiatives together with the other consortia and consequently, to benefit of this synergic effect and take advantage from the successful experience of the cited projects. These joint initiatives will allow the consortia to gather the optimal funding and to reach the largest public for higher profile exposures and events (cinema projections, cruises, etc.).

ACCESS will also take advantage of the large experience gained thanks to the numerous outreach activities developed in the frame of the DAMOCLES and SEARCH for DAMOCLES (S4D) projects, in which some of the ACCESS partners and the Coordinator have been working. We list below just some of the most important events organised by DAMOCLES and S4D: 

· DAMOCLES/S4D Symposium in Brussels (November 2009), convening scientists, European Commission personnels (Mrs Manuela Soares and Mrs Elisabeth Lipiatou), politicians (M. Michel Rocard), journalists (for a 1 hour press conference), large public (cinema projection of the TARA/DAMOCLES movie at a Brussels cinema gathering 450 people, DVD diffusion thanks also to the TARA group and the EC Communication service)

· The European City of Sciences, Paris, (November 2008): this event, devoted to large public was organized in “Le Grand Palais” in Paris by the French Ministry of Research, The DAMOCLES’ space entitled “The Arctic, sentinel of the climate” was dedicated to make the general public understand the key role the Arctic has in the planetary climate system and as indicator of climate change, due to sensitivity of Polar Regions to change. The following animations were organized: experiments with schools’ pupils around the greenhouse effect, reflected light/radiation (albedo), albedo of different elements: leaves, water, sand, crushed ice; activities based on a 3D puzzle of the poles, exhibition of instruments used in the Arctic for measurements... More than 42000 visitors came to this event.

· Schools (UPMC, AWI): programs in some schools linked with Damocles/ Tara thematics- presentation of the results to the pupils’ studies in a conference at the end of the school year to some Damocles scientists

· Summer Schools have been organised (once a year) to reach an academic public and disseminate DAMOCLES partners results but also competencies.

· An interactive and dynamic exhibition, organised by the International Polar Foundation has been realised and intended for a wide public: easily transportable, it was shown in different EU cities.

· Newspapers, radio, television
Since this DAMOCLES experience, 2 points in particular will be retained and easily applied in the ACCESS framework:

1. Summer Schools for students and researchers but also to disseminate among the partners the ACCESS consortium knowledge, concerning such different domains

2. for large public outreach activities (exhibitions, conferences, etc.), schools’ pupils will be considerably involved, because of

a. the importance to motivate these fellows to scientific research, girls in particular (see “gender issues” chapter), showing also other aspects of research and

b. realise a more efficient communication, the large public approaching more easily school pupils than professors.

Exploitation of project knowledge

Data management will be the principal object of this activity that will gather all the existent data in the different project domains in order to make them available for the concerned actors via databases, data portals, etc.

Data management within ACCESS is based upon the data management system set up for the FP6 project DAMOCLES. The public end of this system is available at http://damocles.met.no/data_management/. The data management system will hold and provide online access to data and information submitted by project members and will ensure that all data are well documented and available in a standard format. A well managed data management system provides the project memory and acts as the project hub by link data providers and data users within the project, as well as offering a public presentation of the data collected by the project.
The data management system receives data from all project partners generating data. For the data management system to work properly, these data has to be documented both for potential users but equally important for management (handling the datasets). Within DAMOCLES this was solved using a standardized file format for submission of data. The file format selected was NetCDF/CF with additional metadata elements to ensure proper management. NetCDF/CF is a self describing file format which is supported by many scientific tools. The data management system will have a user interface including a test functionality for uploading data sets. Metadata (e.g. who measured, what, where and when along with any use or distribution restrictions on the data) are extracted from the uploaded data sets and data sets are made online available through a search engine. The search engine can also communicate with other computers using a machine interface (OAI-PMH) and the metadata profile of the International Polar Year. This interface may also be used to expose metadata through Global Change Master Directory. Communication between the data management system and data providers/users will be provided through internet using the protocols FTP, HTTP and OpeNDAP. All metadata should available immediately.

Data management is however not only about managing datasets during the project, but also about managing them after the project. The data management system set up will host model data for at least 10years after the project ends, in situ observations longer.

Management of knowledge

Furthermore, the consortium will ensure the protection of knowledge and other IPR issues when needed. 
General Assembly (GA), with one representative for each partner (see Management description) will have the overall responsibility for management of Intellectual Property Rights (IPR) issues.
The GA will be counselled by an IPR Manager (see Management description).
The GA will define the exploitable results from the project, clarify ownership and use right of the results, and formulate the IPR items in the Consortium Agreement.

If needed the IPR agreements can be changed by the GA during the course of the project. In addition to ownership of results, IPR management will also include coordination of dissemination and exploitation activities as well as publications and presentations of project results.

When the dissemination and exploitation plan is updated annually, formulations of IPR agreements can be updated if needed at any time.

B4 Ethical Issues

The ACCESS project will adhere to the ethical rules described in the Guide for Applicants. The proposed research raises no sensitive ethical questions related to animals, human beings, human biological samples, personal data and genetic information. 

. Possible effects of scientific packages emitting, light (including lasers), or high energy acoustic will be evaluated for their impacts on marine organisms in accordance with the laws of littoral states, and international agreements. 

In all these cases, the rules and recommendations of international bodies such as IUCN and ICES will be strictly followed. During fieldwork the disturbance to species and habitats will be restricted to the minimum required. For marine protected areas, permission for fieldwork will be requested where necessary.

Marine Mammals

There is no ethical issue in the project concerning marine mammals. On the contrary, the project aims at determining the possible impact of noise sources on their environment, behavior and skills to orientate and navigate in the Arctic. 

European Cetacean Society (European Association gathering the 500 European scientists who study marine mammals) has created an ethical committee in 2004 (Science and Ethics Committee). This committee is, amongst other tasks, in charge of elaborating Best Practices in Marine Mammal Research. The president of this Committee, Michel André, is a partner of ACCESS (UPC). He will therefore act as an adviser to the project.

Social science

In the proposed work of the social science part, the ethical guidelines of IASSA (International Arctic Social Sciences Association) and AAA (American Anthropological Association) will be applied. Any informational data will be used only after prior and informed consent of the persons responsible for the information. These ethical guidelines will be followed even in cases where legislation in the local area of research does not exist for this particular sphere or does not require special action. 

In cases where individuals or groups provide information of a confidential nature, their anonymity must be guaranteed in both the original use of data and in its deposition for future use. Research on humans should only be undertaken in a manner that respects their privacy and dignity. Subject to the requirements for anonymity, publications should always refer to the informed consent of participants and give credit to those contributing to the research project. Specific information gathered about economic data from governmental agencies or private enterprises can be especially sensitive and may require additional reassurances to informants and those closely connected to them.  
A special attention should be paid to a set of ethical principles for conducting social science field work in the Arctic. Research in areas,  with  local population necessarily requires a certain code of ethics with an emphasis on respect of local cultural traditions and values, acknowledgment of the principle of cultural property, presentation of the research to local community and sharing of the research results. While there is a vast range of informal interactions, encounters, observations and ‘participations’ involved in this form of research, it is to be noted that the research in small localities or organisations, where institutions or persons could be identified easily, should be conducted with appropriate confidentiality and anonymity. These particular ethical concerns include also mapping, video-taping and photographing. The overall principle of socio-economic research is to benefit society and minimise social harm. 
The experience in this field of Anna Stammler-Gossmann, UoL, (see her CV in partners’ description chapter) is a guarantee for the respect of the described rules and procedures.
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B5. Gender aspects

The coordinator in cooperation with leaders from each partner institution is responsible to oversee promotion of gender equality in the project.

All participant institutions are equal opportunity employers, and will follow up "the gender mainstreaming strategy by which each policy areas, including that of research, must contribute to promoting gender equality" as the Commission has adopted. The ACCESS consortium is composed by ¼ women project (co-ordination, steering committee, WP leaders and WP co-leaders). The female researchers are involved at all levels within the project: in the 7 WPs, ACCESS has a female co-coordinator, 3 WP are led and 2 co-led by females.

Therefore, the low representation of women at senior level in natural sciences (27% according to the She Figures 2009), which prevented gender equality in the number of involved scientists, is counterbalanced in the ACCESS project by the high degree of their responsibilities. Indeed, the ACCESS project advocates the conception of equality between men and women, according to which men and women should no longer be treated separately from decision-making, but simultaneously as an integrated part of the decision-making process.

The project will keep a strong focus on the promotion of research carriers for female scientist through a Gender Action Plan (D7.13), which deals with matters like recruitment and training, care of single parent's children to facilitate participation in cruises and courses etc. The plan will be delivered as a project deliverable at month 6 (D7.13).

The consortium has identified that women's participation in sciences has been hindered by practical issues such as availability and costs of child care, during fieldwork and cruises. Therefore, the Gender Action Plan will develop a system for financial support to women and men with children, participating in fieldwork and cruises.

The project will also cover aspects like:

- promoting gender equality in recruitment (as reported by statistical indicators from the European Commission, proportion of women in research start to decrease at the PhD level. Therefore, particular attention will be given by all partners to promote female candidacies for positions created for the project.)

- promote participation of women in courses, seminars and conferences

- promote selection of working hours convenient for mothers

- inviting women to scientific/organizing committees

These provisions are to be interpreted as good practices since they facilitate women’s employment but also as logical and essential measures to re-balance women’s and men’s opportunities. In this sense, these actions are crucial in facilitating women’s professional careers.

Furthermore, female scientists and Ph. D. students will take part in the promotion of the project and the project results towards both scientific communities and for example towards the other important groups as children and undergraduate students. This last activity is very important for changing the low representation of women within science, but also to raise the general interest of science among young people. Thus, among the dissemination activities (see Dissemination chapter), the project plans initiatives in schools to raise girls ‘awareness of sciences’. Indeed, it is necessary to go to schools and present examples of women who have succeeded in scientific jobs in research in order to prove that “it is possible, it exists”. The project could be presented to promote jobs in research without putting forward the gender aspect. However, the presentation would be made solely by female researchers and scientists. The idea is that by proceeding in such a way it will become more natural that women are associated with scientific jobs. 
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