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OSPAR Convention 

The Convention for the Protection of the Marine 
Environment of the North-East Atlantic (the 
“OSPAR Convention”) was opened for signature 
at the Ministerial Meeting of the former Oslo and 
Paris Commissions in Paris on 22 September 
1992. The Convention entered into force on 25 
March 1998. It has been ratified by Belgium, 
Denmark, Finland, France, Germany, Iceland, 
Ireland, Luxembourg, Netherlands, Norway, 
Portugal, Sweden, Switzerland and the United 
Kingdom and approved by the European 
Community and Spain. 

 

 

Convention OSPAR 

La Convention pour la protection du milieu marin 
de l'Atlantique du Nord-Est, dite Convention 
OSPAR, a été ouverte à la signature à la réunion 
ministérielle des anciennes Commissions d'Oslo 
et de Paris,  
à Paris le 22 septembre 1992. La Convention est 
entrée en vigueur le 25 mars 1998.  
La Convention a été ratifiée par l'Allemagne,  
la Belgique, le Danemark, la Finlande,  
la France, l’Irlande, l’Islande, le Luxembourg, la 
Norvège, les Pays-Bas, le Portugal,  
le Royaume-Uni de Grande Bretagne  
et d’Irlande du Nord, la Suède et la Suisse  
et approuvée par la Communauté européenne et 
l’Espagne. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The OSPAR maritime area and its five Regions 
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Executive summary 
Increased concentrations of anthropogenic greenhouse gases are recognised to have contributed to the rise 
in globally-averaged atmospheric temperatures since the mid-20th century. The UN Intergovernmental Panel 
on Climate Change (IPCC) has warned that continued emissions of greenhouse gases at or above current 
rates will cause further warming and will cause many changes in the global climate system during the 21st 
century. These are expected to be greater than those observed during the 20th century. 

Atmospheric and ocean climate are closely coupled, with the ocean playing a significant role in regulating 
global and regional climate and weather patterns. The warming of the oceans accounts for more than 80% of 
the change in the energy content of the Earth’s climate system over the last 50 years. Increased 
concentrations of atmospheric carbon dioxide (CO2) are also making the oceans more acidic. 

This assessment details the wide range of impacts on marine ecosystems that have been linked to changing 
climate. These include both the direct physical and chemical impacts on the marine environment (Table 1) 
and the subsequent impacts occurring in the ecosystems and their biodiversity (Table 2). 

Many of the observed physical and chemical changes are consistent with increasing atmospheric CO2 and a 
warming climate (e.g. rising sea temperature, reduced sea ice and acidification) but many of the causative 
links to climatic changes are still not well understood. It is difficult to predict the precise rate and magnitude 
of change (e.g. sea level rise, slowed Atlantic circulation, reduced sea ice extent, acidification, increased 
freshwater input) and direction of change (e.g. ocean uptake of CO2, salinity; storminess, nutrient 
enrichment), and to map impacts at local level (e.g. coastal erosion, storminess, stratification, nutrient 
enrichment). 

Physical and chemical changes have directly been linked to impacts on marine biota (e.g. range shifts in 
plankton, fish and intertidal species communities) and are suggested to have important secondary effects 
(e.g. prey availability for seabirds). Uncertainties about physical changes make it difficult to predict the 
effects of stratification on primary production, storminess on seabird nesting sites and nutrient enrichment on 
harmful algae blooms. Our understanding of the links between climate change and impacts on marine 
ecosystems also remains limited due to insufficient data (e.g. marine mammals; benthic ecology; intertidal 
communities) and the difficulties in establishing a link to local effects (e.g. occurrence of harmful algal 
blooms, establishment of non-indigenous species). 
 
Regional summary of the relative strength of selected climate change ‘drivers’ (1 and 2) and impacts (3) in 

the OSPAR area: 
● Strongest   ● less than strongest   ●  weakest   ? relative strength not known 

 1. Sea temperature rise 2. Acidification 3. Species distribution and 
abundance 

 Observed Projected Observed Projected Observed Projected 
Confidence High High High High High Low 
Region I  ● ● / ● ● ● ● ● 
Region II ● ● ● ● ● ● 
Region III ● ● ● ● ● ● 
Region IV ● ● ● ● ● ● 
Region V ● / ● ● ● ● ? ? 
Key factors Increasing atmospheric 

greenhouse gas 
concentrations. 

Uptake of CO2 by the 
oceans / pH change  

Shifts of fish species 
Plankton/food web changes 
Non-indigenous species 
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Figure CSB3 Arctic marine food web - Schematic representation of the Arctic coastal marine ecosystem 
illustrating the reliance on sea ice. Reproduced in ICARP II (2005) from Arctic Ocean Diversity, a project of 
the Census of Marine Life www.arcodiv.org. 

Rising water temperatures south of the ice edge are likely lead to an increased risk of Harmful Algal Blooms 
and occurrences of marine pests and pollution, which will be exacerbated by increased shipping (ACIA 
2005).  

As sea ice continues to decrease, we could see a potential inundation of new organisms to the North Atlantic 
from the Pacific. The Pacific diatom Neodenticula seminae arrived in the North Atlantic in 1999; after 
becoming locally extinct 800,000 years ago and could be the first evidence of a trans-Arctic migration in 
modern times (Reid et al., 2007). 

Coastal vulnerability to storms in Arctic regions is increasing with reduced sea ice (IPCC 2007). Severe 
coastal erosion will be an increasing hazard as rising seas, combined with reduced sea ice, allow higher 
waves and storm surges to reach the shore. The risk of flooding in coastal wetlands is likely to increase 
affecting coastal ecosystems and people, who may be forced to relocate. Reduced sea ice is likely to 
lengthen the navigation season and increase marine access to the Arctic’s natural resources (ACIA 2005). 
Increases in commercial activities in Arctic seas and along Arctic coasts will inevitably lead to an increase in 
pollution hazards and a greater risk of alien species introductions through ship ballast water. 
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ICARP II – Science Plan 3, Arctic Coastal Processes, 2005. Second International Conference on Arctic 
Research Planning, Copenhagen, Denmark, 10–12 November 2005, www.icarp.dk. 
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Case Study C - Marine acidification: effects and 
monitoring of marine acidification in the seas 
surrounding Sweden  

Source: P. Andersson et al. (2008) Marine Acidification: On effects and monitoring of marine acidification in 
the seas surrounding Sweden. SMHI Oceanografi, 92, pp62.  

Background: This study was commissioned by the Swedish Environmental Protection Agency to assess: 

• The need for monitoring acidification in the seas surrounding Sweden. 
• How monitoring should be conducted. 
• Where monitoring should take place. 

The sites covered include two that fall within OSPAR region II. 

Summary: The trend towards decreased pH in the world’s oceans is largely reflected in waters surrounding 
Sweden. Even over the short timescales measurements have been taken, around 15 years, reductions are 
shown to be statistically significant. Little is known of the biological, ecological and economical effects of the 
current and near future marine acidification but it is predicted that these will be catastrophic.  

Observations: Rates of pH change from 1993 to 2007 at 6 stations surrounding Sweden were analysed to 
see if any trends could be detected. Future projections to 2050 and 2100 are estimated at 5 of the 6 sites 
(see table CSC1).  

Table CSC1 Overview of the rate of pH change per year, pH values, significance and forecast scenarios 
(based on calculated values) in different sea areas and depths. The last column indicates the total pH 
decline between 1993 and 2007.  

 
 
Decreases in pH over the time period covered are shown to be statistically significant at a number of 
locations (based on linear regression of monthly mean values (p<0.05, see table 1)). This applies to both 
surface and deeper waters. This is true for one of the two stations located in OSPAR region II, Kattegat. 
Here, projections suggest a decrease in surface pH of 0.2 units by 2050 and 0.4 units by 2100. Based on 
current trends, rates of decline are projected to be double this at depths of over 30m. For the second 
OSPAR site at Skagerrak, measurements do not exist from 2001-2007 so similar comparisons cannot be 
made. However, a downward trend in pH is also indicated for this site. 
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Limitations to monitoring and recommended improvements: Few time series of acidification 
measurements exist and those that do are short, especially for the OSPAR region II site at Skagerrak. 
Geographical coverage in waters surrounding Sweden is poor. It is recommended that acidification 
parameters should be measured at more stations as part of the national monitoring programme, that 
measurements should be taken throughout the water column at specified depths and that specific 
measurements of PCO2 be taken, including the use of ferryboxes. For completeness, primary production 
should also be monitored.  

 

 
Figure CSC1. Overview of stations that currently measure pH and suggestion of additional stations. Those in 
OSPAR region II are highlighted in the small black box. Red dot: Monthly measurements, SMHI. Yellow 
square: Winter survey, once a year, SMHI. Green dot: Monthly measurements, UMF. Cyan dot: 
Measurements 3 times per year, UMF Blue dot: Measurements 24 times per year, SMF. Red circles: 
Suggestion of additional stations. 

Biological impacts: There is very little work on existing, or future, effects of acidification on marine 
ecosystems. Results of experiments are only just becoming available and all of this data shows negative 
impacts of near–future levels of acidification on calcifying species, which is consistent with earlier reports.  

With specific reference to Swedish coastal waters, calcifying species such as the coccolithophorid Emiliania 
huxleyi, the blue mussel Mytilus edulis, the barnacle Balanus improvisus, the cold-water coral Lophelia 
pertusa, and a number of crustaceans and echinoderms (e.g. Amphiura filiformis), play major roles as 
ecosystem engineers in the Skagerrak. Given the experimental results obtained to date and the observed 
trends of declining pH in Swedish coastal waters, it is likely that significant ecosystem-wide effects will be 
observed within 50 – 100 years, and possibly sooner. 

Research needs: Investigations of the effects of acidification on early life-history of key ecosystem-
structuring species, and commercially important fish and shellfish; ecosystem-level impacts studies; regional-
scale modelling of acidification mechanisms and testable ecosystem-scale food-web models to compare 
these regional models with. 
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