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OSPAR and Contracting Party opportunities to address the impacts and causes of climate change and ocean acidification 

Scientists and governments agree overwhelmingly – that climate change is a serious global threat that needs an urgent global response. The Intergovernmental Panel on Climate Change (IPCC) concludes that much more evidence has accumulated over the past five years to indicate that changes in many physical and biological systems are linked to anthropogenic warming
. With improved technology and data collection, we are now better able to predict likely emissions scenarios linked to anticipated economic growth, and to a certain extent the ecological and sociological consequences associated with particular patterns of development.  What is also clear is that the ecological changes which follow from the physical forcing may not be consistent with traditional expectations of the natural environment, and in particular the resources we hope to take from it.
Greenhouse gas emissions and resulting impacts

In Europe, the latest available emissions data from the European Environment Agency (EEA)
 puts the European Union (EU-25)
 total greenhouse gas (GHG) emissions at almost 5Gt CO2 equivalents in 2004 – about 12% of all global GHG emissions. Energy-related CO2 emissions account for 82% of these
. In the EU-25, the largest share of all GHG emissions come from electricity and steam production (33%), transport (19% – its share has grown by 20% since 1990), industry (14%), and households (10%). Non-energy related and non-CO2 emissions account for 18% of all emissions (e.g. land use). The EU-15
 is little more than a tenth of the way towards achieving the 8 % emissions reduction from base-year level required by 2008-2012 under the Kyoto Protocol
.Past policies in cutting non-CO2 emissions such as from waste or the agricultural sector have been much more successful than cutting carbon from fossil fuels. We do not yet fully understand the emissions from shipping, yet initial studies have estimated that global annual emissions from shipping range between 600-800 million tonnes of CO2, or 5% of the global CO2 emissions – and could rise by as much as 75% in the next 20years
.
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European Science Foundation: Marine Board (2007)

Oceanographic changes seen in the north-east Atlantic seem to be on a scale not previously recorded. For example: increase in sea temperatures; freshening at both the surface and deep water; changes in circulation and formation of deeper waters; and the strength of North Atlantic Oscillation and shelf pole-ward flow being out of phase
., These observations are a real cause for concern, as north-east Atlantic oceanographic conditions play a key role in the climate of Europe.
To adequately protect the oceans, reducing CO2 emissions is important for two primary reasons: to limit both global warming and ocean acidification. Climate change and ocean acidification are two of the most serious examples of global environmental change linked to CO2 emissions. Absorption of CO2 into the marine environment has lowered the average pH of the oceans by about 0.1 units from pre-industrial (1750) levels
. Nearly half of anthropogenic CO2 (burning fossil fuels and cement manufacture) has already been absorbed by the surfaces of our seas over the same period
. In the UK, the Royal Society
 acknowledges that the pH of our oceans is reducing in a manner that is unprecedented, and that even current levels of acidification are irreversible within our lifetime. It is predicted that within this century, the oceans may become more acidic than in the past 20 million years. OSPAR’s own studies have shown that elevated atmospheric CO2 concentrations influence ocean carbon chemistry with implications for increased acidity and reduced concentration of carbonate ions
. Both of these resultant situations have severe consequences for the marine environment, not least than for carbonate shelled-organisms unable to survive without the carbonate saturation state they require. Examples include coccolithophore plankton, molluscs, echinoderms and cold water corals – pH is a fundamental variable for marine biogeochemical processes. As the oceans play a vital role in regulation of the climate WWF considers that ocean acidification is an important and intimately linked issue with climate change. 
· WWF therefore requests that OSPAR considers ocean acidification in conjunction with this focus on climate change.  
Adaptation and mitigation

Between February and May 2007, the IPCC’s Fourth Assessment Reports were published continuing the Working Group studies on the physical science of climate change, the impacts, adaptation and vulnerability following the onset of climate change, and ways in which we may still be able to mitigate against the worst of the impacts. They have presented evidence with a renewed sense of urgency from that presented in 2001, as a much higher level of confidence has been obtained based on substantial new evidence
.

No one denies we are entering a phase of increasingly rapid global economic growth, and the relevant IPCC scenario (A1 or I) states a need to peak CO2 emissions by 2015 to have any hope of limiting CO2 concentrations at 350-400ppm in the atmosphere (CO2eq 445-490ppm), and therefore have any chance of remaining within a 2-2.4°C rise (from pre-industrial levels)
. However, these limits are not able to take into account the (as yet unknown) full implications of climate-induced feedbacks within the carbon cycle, and hence may underestimate the additional restraint required. 
· Therefore WWF considers that CO2 equivalents should be stabilised at 400ppm globally, global emissions of CO2 should be halved by 2050 (from 1990 levels) and in industrialised countries, emissions of CO2 should be reduced by 80% by 2050.

WWF agrees that we have the means to reduce GHG emissions and as a result aim to restrain a dangerously changing climate – all we need now is the political will. The much discussed Kyoto Protocol
 deadline is approaching fast and a new binding global agreement to take us post 2012 is desperately required. International agreements to achieve the necessary GHG reductions, are critical. Negotiations on a new global climate change accord must be launched at the next UN ministerial conference in Bali in December. This new agreement must allow a smooth transition beyond 2012, and include a roadmap and targets inclusive of all global polluting countries. Energy efficiency measures, climate-smart technologies and alternative lower-carbon energy sources already exist. When combined with energy demand control, we believe all of these measures are sufficient to meet the challenge - but only if the right decisions are taken in the next five years
. 
Acknowledging that climate-induced feedbacks are yet to be fully understood, WWF recommends keeping global average temperature rise within 2°C since pre-industrial levels. WWF calls on Contracting Parties to set targets to reduce global CO2 emissions by a minimum of 50% by 2050 (from 2000 levels). France has set a strong example by setting a target of 75%, and WWF think other Contracting Parties should show equal leadership, with reductions of 80% needed in already industrialised countries, such as the UK and other European member states. The UK Stern Review concludes that any delay in mitigation makes adaptation to climate change much more difficult and costly
.
EU commitments relevant to OSPAR

Of the threats to the north-east Atlantic, climate change has been ranked as likely to have the highest impact
. Regarding Europe, IPCC WG II concludes that: 

“nearly all European regions are anticipated to be negatively affected by some future impacts of climate change and these will pose challenges to many economic sectors. Climate change is expected to magnify regional differences in Europe’s natural resources and assets. Negative impacts will include increased rise of inland flash floods, and more frequent coastal flooding and increased erosion (due to storminess and sea-level rise). The great majority of organisms and ecosystems will have difficulties adapting to climate change.”

Earlier this year, the EU reaffirmed an objective to limit global average temperature increase to less than 2°C compared to pre-industrial levels
. There is a recognition that pro-active action is required to limit the impacts of climate change and the likelihood of massive and irreversible disruptions of the global ecosystem.
Although, the majority of CO2 generation is terrestrial, we have to acknowledge, as with hazardous substances, much of its impacts are felt most severely in the marine environment. Ironically within Europe, the original source of the majority of these CO2 emissions is via the provision of hydrocarbons, primarily from offshore North Sea oil and gas. As IPCC concluded earlier this year, “the primary source of the increased atmospheric concentration of carbon dioxide since the pre-industrial period results from fossil fuel use”
. Indeed they conclude that that the largest growth in global GHG emissions between 1970 and 2004 has come from the energy supply sector – an increase of 145%. Also there are a number of other benefits from addressing fossil fuel dependency: the 2007 EU impact assessment
 shows that  action to tackle climate change would significantly increase the EU's energy security as oil and gas imports would each decrease by around 20 % by 2030 compared to the business as usual case. Integrating climate change and energy policies will therefore ensure that they are mutually reinforcing.
OSPAR

OSPAR has committed to "take the  necessary measures to protect the maritime area against adverse effects of human activities so as to safeguard human health and to conserve marine ecosystems, and where practicable, restore marine areas that have been adversely affected" (Article 2, OSPAR Convention 1992).

OSPAR needs to be able to adequately understand and assess the cumulative impacts on the north-east Atlantic marine environment, as its remit concerns the collaborative protection of this environment. Ecosystems in the marine environment, and in particular species already under pressure from other human activities, are not as resilient to a changing ocean climate as those in a healthy state. OSPAR’s committees already focus on a variety of adverse effects from human activities, therefore it is in a suitable position to  properly assess the protection required, taking cumulative, synergistic direct and indirect impacts into account. OSPAR also can play a role in reducing the causes of climate change, through collaborative Contracting Party effort.
· WWF recommends that CCOA form an important integrated component within OSPAR’s work programme, both at the Commission and Committee level.
The main body of this report is structured into two sections: 

· The first details advice to the OSPAR Commission on how CCOA could work in combination with the existing Strategies, and

· The second provides individual reports for each Committee highlighting issues for consideration when integrating CCOA into their work programmes.

Recommendations are summarised at the end of the report.
Section 1 : The Commission

The climate change issue in OSPAR to date
In 2000, the Quality Status Report (QSR) highlighted climate change as a major threat, but there is general agreement within OSPAR that this topic was not given a particular prominence
. 
In 2005, WWF commissioned a report ”Vulnerability Assessment of the north-east Atlantic Shelf Marine Ecoregion to Climate Change”
, a summary of which was submitted to OSPAR (OSPAR 05/4/10). During this discussion, the UK stated that climate change had been identified as a key threat to the marine environment.

In 2006, OSPAR Heads of Delegations (HoD) discussed how to give greater emphasis to climate change, its mitigation and strategies for adaptation, and how climate change issues could be linked into OSPAR work and its monitoring assessments. As a result HoD requested two actions from all Strategic Committees: firstly, to consider how the Committees/Strategic Themes could contribute to a collective OSPAR position on climate change, and secondly, to prepare advice to the OSPAR Commission 2007 on the relevance of climate change issues within their work – see Section II for additional information. In addition, it was decided the QSR 2010 will have a separate chapter on the impacts of climate change in the marine environment.
The OSPAR Commission Strategies

The Strategies of the OSPAR Commission for the Protection of the Marine Environment were re-affirmed and updated in 2003. They consist of:

· Biological diversity and ecosystems

· Eutrophication

· Hazardous substances

· Offshore oil and gas industry

· Radioactive substances

· Monitoring and Assessment

Each of these OSPAR Strategies directs programmes of work undertaken by the Contracting Parties under the management of various Strategy Committees (second tier) and the guidance of the Secretariat. Some Committees have formed Working Groups (third tier) to undertaken work on specific Committee-related issues, for example the Biodiversity Committee (BDC) oversees the work of two separate Working Groups; the Working Group on Marine Protected Areas, Species and Habitats, and the Working Group on the Environmental Impact of Human Activities. 

Incorporating Climate Change and Ocean Acidification

In November 2006, the OSPAR Secretariat presented to Heads of Delegation (HOD) a matrix of options on how climate change and mitigation/adaptation could be better integrated in the current OSPAR work
. The matrix is included below: 

	Option
	Advantages
	Disadvantages

	1. Create a new Thematic Strategy or a cross-cutting thematic programme.
	Sends a clear political message 

In line with a perceived need for prioritisation of effort
	Major change to the existing set up that will take effort and time to effect

Capacity challenges for Secretariat.  Need to consider whether something ‘drops out’

	2. Standing agenda item for all main Committees
	Will make the link to work programmes and products more explicit
	Additional workload

	3. Reflect cross-cutting issues in a separate chapter within QSR 2010
	Public exposure – main product
	Timescale – what is OSPAR doing in the interim?

	4. Special Working Group within BDC
	Recognises that climate change is potentially the most significant threat to ocean biodiversity
	BDC already overloaded

	5. High profile conference (as organised by Helcom)
	Immediate political mileage
	Danger that results could be ‘shelved’

	6. Do nothing
	Does not require organisational change
	Fails to send political message


WWF considers all but the last of these options as worthy of further consideration – they are not mutually exclusive and several of these options combined could offer a valuable way forward for OSPAR. WWF consider the "Do Nothing" option as insufficient as it fails to consider the most significant impact on the marine environment of the NE Atlantic and the objectives of OSPAR – it therefore fails to deliver on the OSPAR Convention.

WWF’s advice to OSPAR Commission – Build In not Bolt On
As elements of CCOA are undeniably woven into all aspects of OSPAR’s remit, WWF consider that an integrated approach is needed. WWF believes that action to address the threats from CCOA are integral to the majority of OSPAR existing strategies.

WWF recommends the Commission best incorporate CCOA into its work by establishing a new Thematic Strategy, which integrates across the existing Strategic themes i.e. a variant of Option 1 in the Secretariat’s matrix. There already exists linkages between all of OSPAR’s Strategies, as protection of the marine environment cannot be achieved through one route alone. Elements of CCOA have importance in each of the existing Strategies, as represented in Figure 1 below. 
WWF’s suggested wording for a new Thematic Strategy could be:

“The Climate Change and Ocean Acidification Strategy has five main elements: 

· understanding and predicting impacts of CCOA, and the tolerance levels in the system 

· developing adaptation strategies

· maximising mitigation in the marine and terrestrial environments, including protecting and rebuilding the natural buffering capacity of the ecosystems to CC and minimising marine positive feedbacks to CCOA

· developing the Ecosystem Based Approach to management which includes CCOA elements of the marine ecosystem

· ensure an integrated approach to CCOA throughout all working groups
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Figure 1: Organisational schematic representing the breadth of issues for the CCOA Strategy
Oversight of this Strategy will require a new Committee, reporting to the OSPAR Commission (a variant of Option 4). WWF envisage this Committee functioning in a similar way to ASMO who facilitate progress of the JAMP products across all Strategies. The CCOA Committee would assess CCOA-related issues in attainment of OSPAR’s CCOA Strategy, and set direction and momentum for work products to achieve the desired outcome. In reality, it will be the existing Committees who take forward these work products, incorporating them into existing or new products in their work programmes .e.g. as currently exists where Committees undertake work to achieve JAMP products. It is important to use the expertise of the current Committees and Working Groups to address impact and mitigation measures relevant to their area.
Therefore, CCOA needs to be a standing item on the agenda of each Committee and Working Group (Option 2). Items identified as important issues would be considered annually with appropriate actions inserted into their Work Programme. 

The CCOA Committee would then ensure integration of actions under the cross-cutting Thematic Strategy, across all existing Strategies. The CCOA Committee would comprise Contracting Party representatives involved on other Committees, to ensure coordination and common knowledge through the strategies.
As a result of the all of the above, inclusion of CCOA into the QSR (Option 3) would be important to ensure effective progress on actions is reported. It should reflect impacts and issues as considered important to achieving the Strategy on CCOA, and ensure that OSPAR’s activities were externally publicised.

WWF would also advocate a symposium (Option 5), to which international experts, potential funders and policy/research organisations would be invited - perhaps in conjunction with the QSR publication in 2010. This event could focus on adaptation and mitigation strategies, and outline future research needs (which unless externally funded, would otherwise require Contracting Parties financial commitment). 

An overarching statement should be adopted in 2007/2008 which demonstrates OSPAR’s commitment to protecting the marine environment and delivering conservation in the context of CCOA:
· OSPAR identifies the need for a Thematic Strategy on climate change and ocean acidification.

· OSPAR Commission recognises that the average global temperature rise should be kept below 2°C above pre-industrial levels.

· OSPAR Commission acknowledges the importance of stabilising global atmospheric concentrations at 400ppm CO2 equivalent, to increase the probability of keeping global average temperature rise below 2°C.

· In order to achieve this, the OSPAR Commission commits to a reduction of CO2 emissions by Contracting Parties, and recommends national emission reduction targets of 80% by 2050 (from 1990 levels) in industrialised countries.

· OSPAR supports the development of a truly international agreement post-2012 to drive down energy demand and CO2 emissions to ensure that these targets are met.

· OSPAR will develop measures to ensure that Carbon Capture and Storage in the area is carried out with measurable and independently verifiable reductions in GHG emissions in line with IPCC inventory methodology and within an EU-wide regulatory framework.

This could become a Ministerial Declaration in 2010.
Section 2 : the Committees and existing Strategies

Following discussion in 2006, Heads of Delegation (HOD-06) requested that each committee look at
: 

a. The relevance of climate change issues within their work

b. How they could contribute to a collective OSPAR position on climate change

c. The need for a special task force on climate change within OSPAR
A four point guide presented by the Secretariat to each committee was followed: 

a. Which aspects of climate change are relevant to their work?

b. What work has the Committee done to date on these issues and on their inclusion in an OSPAR assessment context?

c. How could relevant climate change issues (not currently considered or addressed in (b) above) be included in their work?

d. What specific work on aspects of climate change needs to be done to support their work.

In response to these requests, some OSPAR Committees have noted areas of existing work currently being undertaken which they believe already cover CCOA, a few have indicated new areas of work to include in their work programme, and some have suggested areas where CCOA could have impacts their work. These responses are being compiled by the Secretariat and will be presented to OSPAR Commission in June 2007.
In this Section, WWF highlights relevant thematic-specific issues and recommends how each of the Committees could incorporate CCOA into their approaches and work programmes. To fully reduce the influence of CCOA within the short timeframes required, a multi-faceted approach is essential, making the many positive incremental actions accumulate to the full adequate response necessary.
Biodiversity Committee 
The objective of the Biodiversity Committee (BDC) is “to protect and conserve the ecosystems and the biological diversity of the maritime area which are, or could be, affected as a result of human activities, and to restore, where practicable, marine areas which have been adversely affected, in accordance with the provisions of the Convention, including Annex V and Appendix 3”. 
The Biological Diversity and Ecosystems Strategy has four elements
: 

· ecological quality objectives: in support of the ecosystem approach to the management of human activities, a pilot project on ecological quality objectives for the North Sea has been started; 

· species and habitats: assessments are made of species and habitats that are threatened or in decline, and programmes and measures are developed for their protection; 

· marine protected areas: an ecologically coherent network of well managed marine protected areas is being created; 

· human activities: the human activities in the OSPAR maritime area which may adversely affect it are being assessed, and programmes and measures to safeguard against such harm are being developed. 

In addition, Article 2.3 of the Strategy states
:

“the Commission will, if necessary to meet the objective, continue to draw up programmes and measures in accordance with Annex V of the 1992 OSPAR Convention with a view to:

a.
controlling the human activities that have an adverse impact on species and habitats that need to be protected or conserved; or

b.
restoring, where practicable, marine areas which have been adversely affected.

In particular, point (a) above gives BDC the need to incorporate not only the issue of impacts and mitigation of climate change, but also the mandate to work towards reducing CO2 emissions.

The Committee has a very broad focus, as it is concerned with all human activities (excluding those which may cause pollution e.g. hazardous and radioactive substances, and offshore oil and gas) which can have an adverse effect on the protection and conservation of the ecosystems of the north-east Atlantic. Although their remit is extensive, they have no mandate on shipping (relying instead on the International Maritime Organisation - IMO) or mandate on fisheries management (relying instead on a variety of external organisations
) – Article 4 of Annex V to the Convention
. Both of these issues have a direct and indirect contribution to additional pressures on marine ecosystems already showing signs of stress from the changing climate. 

With respect to CCOA, point (a) in Article 2.3 above gives a very clear mandate to incorporate not only the issue of impacts and mitigation of CCOA into OSPAR’s work, but also the imperative to work towards reducing CO2 emissions.
The Biodiversity Committee could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration

Climate change and ocean acidification (CCOA) should be a standing item on the agenda of Biodiversity Committee meetings.

Impacts 

· Regime shift in a 1000km northward shift of warmer-water plankton, mirroring a similar shift in colder water plankton over the past 40yrs
.
· A 50% reduction in the biomass of Calanus finmarchicus zooplankton overall in the NE Atlantic
.
· Populations of seabirds have declined whether due to extensive breeding failures or reduced survival rates of chicks as a result of climatic temperature shifts and food source disruptions
, particularly sand eels.

· 70% of fish stocks in the North Sea have moved north or offshore into cooler waters
.
· Increased numbers of warmer water fish and cetacean species are reported. Abundance, community compositions and distribution are considered sensitive to climate change
 
.

· The oceans are predicted to become more acidic during this century than they have in the past 20 million years, reducing the ability of key species, such as some plankton and corals, to produce calcareous shells. 

· Storm surges and sea level rise impacts on coastal communities, species and habitats.

· Climate pattern shifts with associated trend shifts in tourism numbers, and implications for coastal communities and habitats.

· Trophic cascade and mismatch prediction
.
Adaptation

· For some seabird populations, it may already be too late to adapt as populations dwindle beyond a recoverable situation. Others would be aided by greater protected areas of nest sites and feeding grounds.
· Fish species continue to change their distribution to seek favourable conditions. Reductions in damage through fishing and habitat destruction would help adaptation. 
· Predators in the food chain will need to adapt to climate induced change in their food abundance and distribution
 

· Indigenous species will undergo increased pressure from non-native species through continued anthropogenic introductions or climate-induced distribution progressions. Greater bio-security is necessary and consideration given to new marine and coastal structures acting as stepping stones or barriers to migration.

· Increased need for low carbon forms of energy, but acknowledge that these may be hit by impacts from climate change
 e.g. increased storminess impacts on marine renewables potential for marine cooling water to be less effective in coastal power stations as sea temperatures rise.

· Reduction of anthropogenic pressures on seabirds, fish and marine mammals, by urgently establishing further shoreline and marine protected areas as part of the OSPAR Marine Protected Area (MPA) network as soon as possible. Limited research on interactions between climate and non-climate stresses suggest synergistic responses therefore reduce the impact of human activities both within and outside of MPAs. Ensure that marine reserves are part of the OSPAR network. 

· Re-evaluate current work on developing MPAs to ensure that climate change implications are incorporated e.g. sites most likely to suffer adverse affects should be identified and protected, species and habitats vulnerable to climate change are identified as priority for protection, and lessen human impacts to build resilience.

· Consideration of synergistic effects from the combination of climate change and ocean acidification, plus other threats.
Mitigation

· Adoption of OSPAR overarching statement/declaration on CCOA

· The marine environment buffers the impacts of climate change and the role of marine biodiversity in this must be supported and maintained.

· Re-building resilience of ecosystems, species and habitats to stress from changing ocean climate and chemistry, as "healthy" populations are more resilient to stress compared to stressed/exploited ones. 
· Adequate ecosystem level protection is necessary to ensure that plankton communities continue to pump CO2 down from the atmosphere into the seas.

· The release of methane hydrates, a potent GHG, from marine and coastal habitats must be prevented to mitigate against positive feedbacks to CCOA from the marine environment

· Consideration should be given to stabilising sea ice where possible 

· Precautionary measures such as mitigating against added impacts which will come indirectly through CCOA (such as increased shipping in the Arctic ocean) must be included. 
In addition:

The impact/adaptation/mitigation highlights above indicate areas where BDC might focus attention on incorporating CCOA issues into their work programme. In addition:

· Ensuring opportunities for protection of key habitats and species is one of the most important things that BDC can achieve. (Re-)building resilience of ecosystems, species and habitats to stress from changing ocean climate and chemistry is key.
· Establishing an effective network of marine protected areas (MPAs) is vital to allow the marine environment to have places of sanctuary.
· MPA’s need to be identified not only for the hotspot value they might hold today, but to also take into account future protection value as ecosystems experience and adapt to CCOA effects.

· MPA’s must be managed in such a way that the naturally occurring habitat structures, species communities and ecosystem dynamics are restored.

· To bolster the resilience of marine ecosystems, at least 20–30 per cent of the area of marine ecosystems should be designated for inclusion in an ecologically representative and effectively managed system of protected areas 
. 
· OSPAR must continue work in identification and protection of key species which  might be most vulnerable to change i.e. Initial OSPAR List of Threatened or Declining Species and Habitats. 
· Need re-evaluation of what requires protection.

· Identification and listing by OSPAR is one of only a small range of protectionist methods available.
· Review (and develop further) Ecological Quality Objectives (EcoQOs) to establish indicators most relevant to attain and maintain a high ecological quality in a marine environment very likely to suffer additional pressures from CCOA,.
·  To prevent disruption to calcification of marine organisms and the resultant risk of fundamentally altering marine food webs, use the seawater pH of no more than 0.2 units
 (below pre-industrial level) in the regional seas of the OSPAR convention area as a limit reference point for an EcoQO to monitor the success of atmospheric CO2 emission reductions..
· Continue to work in conjunction with organisations with responsibilities for fishing to share information and influence decision making where appropriate.
· Use Ecosystem Based Management.

Eutrophication Committee

The Eutrophication Strategy
 focuses on combating eutrophication in order to achieve and maintain a healthy marine environment where eutrophication does not occur. (“Eutrophication” means the enrichment of water by nutrients causing an accelerated growth of algae and higher forms of plant life to produce an undesirable disturbance to the balance of organisms present in the water and to the quality of the water concerned, and therefore refers to the undesirable effects resulting from anthropogenic enrichment by nutrients as described in the OSPAR Common Procedure). 

The Eutrophication Committee (EUC) could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration.
Climate change and ocean acidification (CCOA) should be a standing item on the agenda of Eutrophication Committee meetings.

Impacts 

· Changing volumes of nutrients (primarily nitrogen and phosphorus) will enter the oceans through increased storminess, influencing the natural mechanisms which usually remove or redistribute these through the water column. The timing of these discharges may change and also may coincide with warmer water.

· Intensity and frequency of episodic river flows may increase, re-suspending nutrients in sediment, producing ‘pulses’ of higher concentrations of nutrients reaching near-shore environments
.
· Productivity of the oceans may be negatively impacted through increased stratification, conversely limiting nutrient supply to surface waters. Further work is required on studying this within shelf-sea environments
.

· Nutrient uptake capability may be altered by increased temperature and oceanographic changes.

· In some north-east Atlantic areas, an increase in harmful algal blooms (HABs) seem specific to lower salinities (Norwegian Trench) and higher temperatures (German Bight)
. Increased stratification (and reduced mixing) may favour establishment and longevity of HABs.
· Speciation of some nutrients may change and this should be considered.
Adaptation

· Further research is required in the area of denitrification to better understand how the process will contribute to a changing ocean environment.

· Reduce the exploitation of piscivorous fishes, as this appears to be a particularly common amplifier of eutrophication
.
· Point sources of nutrients, such as aquaculture, rivers and sewage outlets need special consideration (note – potential inclusion of aquaculture into IPPC Directive).
· Contracting Parties should increase efforts to comply with implementation of the Comprehensive Procedure (OSPAR 2003) to identify eutrophication problem areas, and ultimately reduce the volumes of nutrients discharged. 

· From the latest public info (showing 2003 data), only Denmark has achieved the 50% reduction in both nitrogen and phosphorous (based on the source orientated approach) with only three Contracting Parties providing reasons as to why they had not met the reduction) 
.

· Unfortunately discharge calculation methodologies have not been harmonised so require urgent attention to ensure comparative discharge data is gathered
.

· Contracting Parties should include linkages between eutrophication and climate change within their reporting as part of the Comprehensive Procedure.

· The combination of harmful algal blooms in warmer and more acidic waters needs examination.

· Decrease the transport of nitrogen by rivers to estuaries and coastal oceans by the application of less nitrogen in agriculture
. Increased organic farming and less detrimental farming practices to be encouraged.

· Needs to be a substantial increase in phosphorus and nitrogen removal at sewage treatment plants

Mitigation

· Adoption of OSPAR overarching statement/declaration on CCOA.
· The carbon balance of dead zones and algal bloom areas with naturally functioning areas should be calculated. It is likely that the bloom of algae and consequent dead zone may reduce Carbon uptake in the longer term and be contributing to climate change itself.

· The capacity of seas to draw down CO2 into primary production, and secure it into the ecosystem should be maximised through protection of natural processes

In addition:
The impact/adaptation/mitigation highlights above indicate areas where EUC might focus attention on incorporating CCOA issues into their work programme. In addition:

· EUC has already added a work product as a result of OSPAR’s request, but this is subject to the decision made by OSPAR at the Commission meeting in June 2007. This product is to assess the “contribution on linkages of eutrophication and climate change to an OSPAR position on climate change”. This is to be completed by 2008.
· We would encourage EUC to fully develop this assessment, and take into account the points we have highlighted in this report.

· In their development of further assessment parameters to assess eutrophication under the Common Procedure, we would recommend EUC consider sufficiently appropriate parameters sensitive for use and detection under the changing CCOA regime. This would similarly apply to re-evaluation of existing indicators of eutrophication (e.g. Karenia mikimotoi in as presented in EUC(2) 06/3/Info.1).
· Contracting Parties to achieve (further) reduction of nutrient inputs in the adequate implementation of the EU Water Framework Directive, the Nitrates Directive and the Urban Waste Water Treatment Directive - for the latter two, amongst others, by improved designation of sensitive areas and vulnerable zones

· Considering the increasing burden of atmospheric CO2 from road transport and shipping, , WWF urge EUC to undertake the study on atmospheric inputs of nutrients from road traffic and shipping, if not already done so (as per para 5.15 of EUC(2)06-SR).

· EUC should tougher nutrient reduction targets, not look to increase targets in anticipation of higher loads of nutrients from increased precipitation and surface runoff – reference to results from Denmark’s scenario modelling (as per para 7.17 of EUC(2)06-SR).

· To include CCOA-related information regarding eutrophication in Contracting Party national reports under the Common Procedure.

· Liaise with ICES on their climate change programme to ensure information sharing and targeted research.

· To account for CCOA in nutrient modelling scenarios, and assess whether predictive models (estimating status following implementation of agreed measures) will be able to adequately incorporate and identify the effects from CCOA. 

Hazardous Substances Committee

The Hazardous Substances Strategy
 sets the objective of preventing pollution of the maritime area by continuously reducing discharges, emissions and losses of hazardous substances, with the ultimate aim of achieving concentrations in the marine environment near background values for naturally occurring substances and close to zero for man-made synthetic substances. 

The Hazardous Substances Committee (HSC) could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration.
Climate change and ocean acidification should be a standing item on the agenda of Hazardous Substances Committee meetings. Currently, the Committee has decided not to include any specifically related CCOA items in its work programme. 
Impacts 

· Hazardous industry infrastructure, some of which has been located on coastal strips for easy access to water supply, could become victim to coastal erosion and storminess
.

· Greater risk of hazardous pollution arising from chemical industries traditionally located in river estuaries (and maybe flood plains) as a result of increased incidence of flooding
 This would similarly apply to waste disposal locations.
· Risks at the coast will be particularly affected: relative sea-level rise could increase the risk of coastal flooding by 4 to 10 times
.
· Storm surges are predicted to increase in frequency and intensity.
· Increased risks of storms may lead to greater pollution of water bodies through increased run-off, and higher temperatures may lead to enhanced distillation of volatile chemicals further impacting the atmosphere
.

· Changing precipitation levels, sea level rise and storm surges could remobilise hazardous substances currently contained in consolidated sediments or existing waste storage areas.

· Increased sea temperatures may cause an increase in pollutant toxicity

· Sea temperature changes could adversely affect the biological toxin-processing by cold blooded animals and plants of chemicals in the environment
. Some toxins become more toxic in warmer waters.

· Poor body condition in some species may increase pollutant mobility and reduce their ability to eliminate them
Adaptation

· Adapt agricultural practices to reduce pesticide use to reduce contamination through increased run-off. 
· Set targets for pesticide-use reduction. 
· Encourage the use of non-polluting alternatives as agricultural practices modify and adapt. 

· New pests, diseases and weeds may need to be managed as climate changes, possibly through use of additional pesticides and other chemicals. Ensure this does not introduce increased contamination directly or indirectly.

· More rapidly reduce inputs of the full range of hazardous substances to the marine environment from water and aerial discharges.

· Consider measures to require the decrease of aerial input of CO2 to the marine environment.

Mitigation
· Adoption of OSPAR overarching statement/declaration on CCOA.

· OSPAR should assess CO2for inclusion on its list of hazardous substances as it poses a risk to the marine environment, directly through climate change and indirectly via ocean acidification.

· Some hazardous substances are also GHG and efforts by OSPAR to reduce inputs to sea through aerial deposition will also reduce climate change. 

· Policy review should be undertaken regarding the management of chemical impacts on the environment
.
· There has already been a significant loss of wetland ecosystem through the increasing need for control of flooding – this could be negatively impacted by remobilisation of hazardous substances. Therefore greater need for protection of sensitive ecosystems. 

· The development and restoration of wetlands could help reduce hazardous inputs to sea, and may also absorb CO2 from the atmosphere, although methane emissions may be greater from wetlands, so the carbon balance of coastal wetlands should be assessed.
· Actions to mitigate climate-related flood-risk may not take effect until the second half of the century – action to reduce emissions would have limited affect before then because of the long time lag in the atmospheric system. Therefore additional urgency to take action now to reduce emissions may avoid flood-risks in the 2050s and beyond
.

In addition:

The impact/adaptation/mitigation highlights above indicate areas where HSC might focus attention on incorporating CCOA issues into their work programme. In addition:

· WWF recommends that HSC reconsider their decision of no CCO-related products on their work programme. There is plenty of positive action that can be taken by Contracting Parties in a coordinated and collaborative approach under OSPAR.
· As previous strategies developed to protect the coastal zone will probably be inadequate, Contracting Parties should ensure that effective integrated coastal zone management plans are developed and utilised which fully take into account the implications of rising sea level and increased storminess
.
· HSC should continue to reduce pollutant load in discharges, through setting of more stringent targets, taking into account those pollutants most likely to cause harm or be less effective in a CCOA stressed environment.

· This should also include targeted substitution to less harmful substances, ensuring their predicted environmental impacts and toxicity do not themselves exacerbate the problem.
· Incorporate discharge scenarios for increased acidification and temperature of receiving environments into assessment work on the Lists of Hazardous Substances identified for Priority Action and of Substances of Possible Concern.

· Acknowledge that receptors most at risk from bioaccumulation and/or endocrine disruptors may possibly already be suffering from greater pressures as a result of CCOA and other anthropogenic impacts. HSC should factor this into their assessment of suitability of use of substances with the potential for bioaccumulation and/or endocrine disruption.

· Contracting Parties should implement a target to ensure that all chemical suppliers have developed Environmental Management Systems (EMS) (including all small and medium enterprises).These EMS’s should account for environment-related impacts from climate change, transportation of products and emergency response capabilities for their production and storage facilities.
· HSC should review the Whole Effluents Assessment toolbox and associated guidance to ensure it takes CCOA sufficiently into account into its assessment process.

· HSC should continue to identify (as yet unlisted) hazardous substances to which it should focus attention e.g. tin found in storm-water by Denmark from non-identifiable diffuse sources (para 5.17 OSPAR HSC(1)07-SR).

· WWF encourage all remaining Contracting Parties (Denmark, Ireland, Luxembourg, Portugal and Switzerland) to complete their implementation and reporting responsibilities under PARCOM Recommendation 2000/1 regarding reductions in use of pesticides – effective implementation will reduce the pollutant burden in the marine environment.

Offshore Industry Committee 

The Offshore Industry Strategy
 sets the objective of preventing and eliminating pollution and taking the necessary measures to protect the maritime area against the adverse effects of offshore activities so as to safeguard human health and of conserving marine ecosystems and, when practicable, restoring marine areas which have been adversely affected. 

The Offshore Industry Committee (OIC) could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration.
Climate change and ocean acidification (CCOA)should be a standing item on the agenda of Offshore Industries Committee meetings.

Impacts of offshore industries on Climate change and ocean acidification
· Climate change and ocean acidification impacts are largely as a result of use of, and therefore exploration and production of, fossil fuel resources. Oil and gas reserves exploited in the OSPAR region have significantly contributed to CO2 emissions from Contracting Party countries.

· If some OSPAR countries had not had such plentiful indigenous hydrocarbon resources available, alternative lower-carbon sources could have been the primary energy source perhaps decades ago.

· The oil and gas from UK Continental Shelf Seas, for example, is equivalent to 70% of the UK’s CO2 emissions, and therefore the CCOA contribution of the UK.
Impacts of Climate change and ocean acidification on offshore industries
· Increased storminess and sea level rise could have serious implications on the structural stability and safety of offshore infrastructure, offshore transportation methods (pipelines and tankers) and onshore terminals. This will also increase the likelihood of environmental impacts.

· Cuttings discharges could be adversely affected by changing current patterns. The stability of existing cuttings piles may also suffer, with associated hazards from remobilised contaminants.

· Ice sheets breaking off also present hazards to marine structures and navigational hazards to shipping.

· Rising sea temperatures may have adverse implications on discharges of oil and chemicals that are currently legislatively allowed from offshore installations, with potential knock-on effects on organisms in these locations. 
· Energy demands will be change as the climate changes (seasonally and annually), and although less may be required for heating, more may be required for air conditioning.

· Acidification of sea water and changes to other ocean chemistry properties, such as temperature and salinity may have corrosive effects or other impacts.
Adaptation

· Strategic Environmental Assessments (SEA) should be performed at the Energy Policy level in all Contracting Party countries
· This will ensure each country best assesses its ability to source and produce its own indigenous supply of energy, ensuring security of supply and lower carbon economy requirements are taken into account. 
· The SEA should factor in impacts from the use of fossil fuels on climate change and ocean acidification, in addition to the usual impacts from exploration and extraction. 
· The energy requirement which currently utilises hydrocarbons produced from offshore oil and gas installations should instead be sought urgently from renewables, resulting in a faster transition to a lower carbon economy.

· Drastically improve adoption of energy efficiency measures by industrial, transportation and residential sectors. Target and limit emissions resulting from the increasing road transport situation.
· Industry needs to predict and model risks to marine industries from CCOA changes in the marine environment, and develop strategies to reduce and manage these risks.

Mitigation

· Adoption of OSPAR overarching statement/declaration on CCOA.

· Endorse a reduction of global GHG emissions immediately to ensure Contracting Parties national emission peaks are no later than 2015

· Endorse an OSPAR commitment to stabilise atmospheric CO2eq at 400ppm to increase the probability of keeping global average temperature rise within 2°C from pre-industrial levels.

· Develop carbon capture and storage (CCS) with effective assessment of the risks and challenges from carbon capture, transportation to, and storage at carbon storage sites in sub-seabed geological formations, on a site by site basis (with full disclosure of risks, mitigation and monitoring results and effective public consultation).

· Use of CCS in sub-seabed geological formations purely as a mitigation tool.
· Risks generated from extending the life of installations and downhole infrastructure need to be factored into the overall risk assessment.

· Risks from increased use of seismic as a containment monitoring technique also need to be included. Other effective, but less-invasive, techniques should be sought and developed. 
· CCS in the water column or on the sea bed should not be considered.
· New installations should be designed and constructed CCS-ready.

· Rigorous environmental regulation on site selection, monitoring and impact minimisation, and effective transparency & consultation in decision making.
· Development of sensitively sighted renewable energy technologies will be facilitated by OSPAR, with guidance on their placement and an increase in their prominence in OIC.

· National GHG emissions from offshore industries should be reported and targets set to reduce these
· Offshore emissions data (including VOC data) should be collected and reported in QSR
· No flaring or venting of CO2 (unless emergency situation).
In addition:

The impact/adaptation/mitigation highlights above indicate areas where OIC might focus attention on incorporating CCOA issues into their work programme. In addition:

· Maximise appropriate use of Carbon Capture and Storage (CCS), but only in a regime of full undertaking and disclosure of risk assessments. 
· Contracting Parties should commit to publishing information on project risk and mitigation measures, on a case by case basis, including all impact Hypothesis information (as per para 5.10 of FRAM ~ Framework for Risk Assessment, Annex 3 to OSPAR OIC 06-04r1).
· Ensure all hydrocarbon related infrastructure, both offshore and onshore, is designed and constructed to withstand the greater storm conditions anticipated through climate change.

· Make new power stations in Contracting Party countries CCS capture-ready.

· Review how offshore renewable energy impacts are coordinated and managed within OSPAR. Perhaps the remit of OIC should be amended to Offshore Energy Industry Committee, to include marine renewables in recognition of the changing energy landscape of north east Atlantic countries. Co-ordinating the range of impacts from offshore energy sources in one Committee may be a logical way to do this.

· Continue to target reductions in chemical use and discharge to reduce the pollutant burden in the marine environment.

· Assess cuttings piles stability for increased storminess and changing oceanic current scenarios.
Radioactive Substances Committee

The Radioactive Substances Strategy
 sets the objective of preventing pollution of the maritime area from ionising radiation through progressive and substantial reductions of discharges, emissions and losses of radioactive substances, with the ultimate aim of concentrations in the environment near background values for naturally occurring radioactive substances and close to zero for artificial radioactive substances. In achieving this objective, the following issues should, inter alia, be taken into account: 

· legitimate uses of the sea; 

· technical feasibility; 

· radiological impacts on man and biota. 

The Radioactive Substances Committee (RSC) could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration.
Climate change and ocean acidification (CCOA) should be a standing item on the agenda of Radioactive Substances Committee meetings.

Impacts 
· Risks from flooding and sea level rise indicate that increased radionuclide releases could be a dangerous consequence of facilities being located on vulnerable coastal locations and flood plains and: 

· A sea level rise of 2m could occur in the coming century
 

· Most nuclear power stations are coastal and low lying.
· Coastal erosion is also a major concern. In Europe
, the greatest potential coastal erosion losses are in the east of England, and along a swathe of coast extending from Belgium through the Netherlands. Significant potential losses also western France.
· It is estimated
 that 9% of European coastal zones, defined as extending 10 km inland, lie below 5m average mean sea level. This figure rises to 12% for EU member states, 22% for Denmark, 30%for Poland, 50% for Germany and Romania combined, and 85% for the Netherlands and Belgium combined (European Environment Agency, 2005).
· Storms bringing intense rainfall at the coast will increase erosion by run-off and the amount of mobile sediment in coastal waters

· Sea-level rise and thawing of coastal permafrost means that some areas could undergo significant infrastructural damage as a result of changes in ground stability and coastal erosion. Therefore it seems prudent that radio-ecological risk assessments for the siting of facilities located in such places (such as the Kola peninsula) incorporate the potential for future contamination of radioactive leakage from these sites
.

· Radionuclide remobilisation through sediment disturbance as a result of increased storminess and potentially sea level rise

· Sea temperature increases could have consequences for the uptake of seawater for use as cooling water in nuclear power plants.

· Oceanic transportation and navigation of vessels carrying radioactive waste could be subject to increased risks from stormier seas
· With warming seas, the effectiveness of cooling water will decrease over time.

· Corrosiveness of pH and warmer water needs considering

Adaptation

· WWF advocates that no new nuclear power stations are built in the OSPAR region

· Current facilities need to develop adaptation strategies to the challenges brought by CCOA

· Maintain the commitment by OSPAR that radionuclide releases to sea are reduced to near background levels by 2020.

Mitigation

· Adoption of OSPAR overarching statement/declaration on CCOA.

· Reduction of global GHG emissions immediately to ensure Contracting Parties national emission peaks are no later than 2015.
· Endorse an OSPAR commitment to stabilise atmospheric CO2eq at 400ppm to increase the probability of keeping global average temperature rise within 2°C from pre-industrial levels.
· As wind farms are quicker to build, substantially cheaper and safer, have a lower carbon foot print per kw/h than nuclear power, WWF considers nuclear is not a suitable mitigation option to climate change. Nuclear power also comes with serious security risks, and if low grade uranium is used, the carbon foot print increases 40 fold, to 400g CO2eq/kWh, which is comparable with a gas fired power station
.

In addition:

The impact/adaptation/mitigation highlights above indicate areas where RSC might focus attention on incorporating CCOA issues into their work programme. In addition:

·  RSC should require existing facilities to develop adaptation management strategies to ensure that risks associated with rising sea level, increased storminess and ocean acidification are fully assessed and acted upon.
· RSC should set more stringent targets of discharges to reduce the pollutant burden on the marine environment.
Environmental Assessment and Monitoring Committee

The main objectives of the Joint Assessment and Monitoring Programme (JAMP) undertaken by the Environmental Assessment and Monitoring Committee (ASMO) are:

· the preparation of environmental assessments of the status of the marine environment of the OSPAR maritime area or its regions, including the exploration of new and emerging problems in the marine environment; 

· the preparation of contributions to overall assessments of the implementation of the OSPAR Strategies, including in particular the assessment of the effects of relevant measures on the improvement of the quality of the marine environment. Such assessments will help inform the debate on the development of further measures; supported by:

· the implementation of collective OSPAR monitoring, including the development of the necessary methodologies; 

· the preparation of environmental data and information products needed to implement the OSPAR Strategies. 

The ASMO Committee could incorporate climate change and ocean acidification into their work programme by taking the following points into consideration.
Climate change and ocean acidification (CCOA) should be a standing item on the agenda of ASMO Committee meetings.

Impacts 

· Develop tools to measure impacts on the marine environment from CCOA. 

· Identify indictor species and monitor to assess the overall impact on species and habitats.
· Develop tools to measure impacts on the marine environment from ocean acidification

· Monitor issues identified by the Commission and other Committees as relevant and appropriate to CCOA.
· Assess the cumulative impacts and synergistic impacts of climate change, ocean acidification and all other types of impacts on the marine ecosystem, such as fishing, habitat destruction, pollution etc. at an ecosystem level.

· Be aware of and responsive to predictions for future change to the marine environments of the OSPAR region and the report these and their implications for the OSPAR Convention.
Mitigation

· Adoption of OSPAR overarching statement/declaration on CCOA.

· Reduction of global GHG emissions immediately to ensure Contracting Parties national emission peaks are no later than 2015

· Endorse an OSPAR commitment to stabilise atmospheric CO2eq at 400ppm to increase the probability of keeping global average temperature rise below 2°C from pre-industrial levels.

· Monitor and report on steps being taken by Contracting Parties:
· to reduce their emissions of GHG, 
· the timescales within which they forecast their peak annual emissions and reductions targets , and 

· to reduce emissions and discharges of pollutants to reduce the environmental burden on the marine environment 
Conclusions

WWF concurs with OSPAR establishing ways in which climate change can be better incorporated into its strategies and work programmes. Climate change and ocean acidification are dangerous environmental problems associated with rising levels of CO2 in the atmosphere and the marine environment. There is a recognition that pro-active action is required to limit the impacts of climate change and the likelihood of massive and irreversible disruptions of the global ecosystem. In recognition of this, WWF makes their recommendations to OSPAR.

Recommendations to OSPAR:
WWF recommend OSPAR consider ocean acidification in conjunction with climate change.

WWF recommends that CCOA form an important integrated component within OSPAR’s work programme, both at the Commission and Committee level.

WWF recommends an overarching statement be adopted which demonstrates OSPAR’s commitment to protecting the marine environment and delivering conservation in the context of CCOA. WWF calls upon OSPAR to commit to the following objectives:
· OSPAR identifies the need for a Thematic Strategy on climate change and ocean acidification.

· OSPAR Commission recognises that the average global temperature rise should be kept below 2°C above pre-industrial levels.

· OSPAR Commission acknowledges the importance of stabilising global atmospheric concentrations at 400ppm CO2 equivalent, to increase the probability of keeping global average temperature rise below 2°C.

· In order to achieve this, the OSPAR Commission commits to a reduction of CO2 emissions by Contracting Parties, and recommends national emission reduction targets of 80% by 2050 (from 1990 levels) in industrialised countries.

· OSPAR supports the development of a truly international agreement post-2012 to drive down energy demand and CO2 emissions to ensure that these targets are met.

· OSPAR will develop measures to ensure that Carbon Capture and Storage in the area is carried out with measurable and independently verifiable reductions in GHG emissions in line with IPCC inventory methodology and within an EU-wide regulatory framework.

This could become a Ministerial Declaration in 2010.

WWF recommends OSPAR needs to develop a new Thematic Strategy to reflect the importance of effectively considering CCOA in the ongoing protection of the North East Atlantic. WWF’s suggested wording for a new Thematic Strategy could be:

“The Climate Change and Ocean Acidification Strategy has five main elements: 

a. understanding and predicting impacts of CCOA, and the tolerance levels in the system 

b. developing adaptation strategies

c. maximising mitigation in the marine and terrestrial environments, including protecting and rebuilding the natural buffering capacity of the ecosystems to CC and minimising marine positive feedbacks to CCOA

d. developing the Ecosystem Based Approach to management to include CCOA elements of the marine ecosystem

e. ensure an integrated approach to CCOA throughout all working groups

WWF recommends establishing a CCOA Committee under the OSPAR Commission, which would ensure implementation and coordination of the CCOA Strategy. The Committee would direct and target progress of actions across the Committees (in a similar way to ASMO managing JAMP objectives). Coherence and integration of efforts between Committees will ensure alignment of direction and achievement of the strategic goal.
WWF recommends this is best achieved by consideration of CCOA work products by each Committee, and work programmes should reflect specific actions (similar to JAMP products), many of which we have identified in Section II of this report. 

WWF recommends that Committees take pro-active steps to incorporate CCOA specific items on their work programme. We recommend they consider the highlights identified in the separate papers of Section II when developing and assessing their work products for the 2007/2008 work programme.
Glossary
ASMO 

– Environmental Assessment and Monitoring Committee

BDC 

– Biodiversity Committee

CCOA 

– climate change and ocean acidification
CCS 

– carbon capture and storage

CO2 

– carbon dioxide

CO2eq 
– carbon dioxide equivalent (other GHG normalised to GWP of CO2)

°C 
– degrees Celsius
EC 

– European Commission

EcoQO 

– Ecological Quality Objectives

EEA 

– European Environment Agency

EMS 

– Environmental Management Systems

EU 

– European Union

EUC

– Eutrophication Committee

FRAM 

– Framework for Risk Assessment and Management (CCS)
GHG

– greenhouse gases
Gt 

– giga tonnes

GWP 

– global warming potential

HAB 

– harmful algal blooms

HoD 

– Heads of Delegation

HSC 

– Hazardous Substances Committee

IMO 

– International Maritime Organisation

IPCC 

– Intergovernmental Panel on Climate Change
IPPC 

– Integrated Pollution Prevention and Control

JAMP 

– Joint Assessment and Monitoring Programme

kWh 

– kilowatts per hour

MPA 

– Marine Protected Area

OIC 

– Offshore Industry Committee

OSPAR 
– the Oslo and Paris Convention
QSR 

– Quality Status Report

RSC 

– Radioactive Substances Committee

WWF 

– Worldwide Fund for Nature
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Sea levels are rising and seas are becoming stormier, increasing the risk of coastal flooding in low lying areas including major cities;
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Many of these events are thought to be a consequence of a predominantly human-induced climate change. 
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