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Description

Since the beginning of the industrial revolution the release of carbon dioxide (CO2) from our industrial and agricultural activities has resulted in atmospheric CO2 concentrations that have increased from approximately 280 to 387 parts per million (ppm). The atmospheric concentration of CO2 is now higher 
than experienced on Earth for at least the last 800,000 years, and is expected to continue to rise at an increasing rate, leading to significant temperature increases in the atmosphere and ocean in the coming decades. During this time, the ocean has absorbed more than 450 billion tons
 of carbon dioxide from the atmosphere, or about one-third of anthropogenic carbon emissions. This absorption has benefited humankind by significantly reducing greenhouse gas levels in the atmosphere, thereby minimizing global warming. However, when the anthropogenic CO2 is absorbed by seawater, chemical changes occur that reduce both seawater pH and the concentration of carbonate ion in a process commonly referred to as ocean acidification.  

As a result, the pH of ocean surface waters has already decreased by about 0.1 units from an average of about 8.21 to 8.11 since the beginning of the industrial revolution. By the middle of this century atmospheric carbon dioxide levels could reach more than 500 ppm, and near the end of the century they could be over 800 ppm. This would result in an additional surface water pH decrease of approximately 0.3 pH units by 2100, implying that the ocean would increase acidity by about 150% relative to the beginning of the industrial revolution. 

When anthropogenic CO2 is absorbed by seawater, chemical changes occur that reduce seawater pH and the concentration of carbonate ion in a process commonly referred to as ocean acidification. Carbonate ion is a basic building block of skeletons and shells for a large number of marine organisms, including corals, shellfish, and marine plankton. Some of these smaller calcifying plankton are important food sources for higher marine organisms. Thus ocean acidification could have profound impacts on some of the most fundamental biological and geochemical processes of the sea in coming decades. A decline in coral reefs due to simulataneous increases in temperature and decreases in carbonate ion concentration would have negative impacts on fisheries and tourism. The abundance of commercially important shellfish species could also decline, and if the planktonic prey of larger fish were affected, this too would have serious consequences for marine food webs. On the other hand, not all biological impacts from rising atmospheric CO2 are necessarily deleterious for a species. There will likely be ecological “winners” as well as “losers”. The question remains, however, how the “winners” will impact the ecosystem or the biogeochemical cycles as a whole. This rapidly emerging scientific issue has raised serious concerns across the scientific and fisheries resource management communities as to possible ecological and economic impacts. This proposal provides a community-based plan for a whitepaper to address a strategy for a global ocean acidification observing system in the major ocean basins and marginal seas, warm water coral reefs, coastal margins, tropical to subtropical open-ocean regions, and high-latitude regions.  The key recommendations for the observing system include:

· Develop new instrumentation for the autonomous measurement of CO2 system parameters, particulate inorganic carbon (PIC), particulate organic carbon (POC), and physiological stress markers; 

· Standardize protocols and quality control for measurement of seawater chemistry in field experiments; 

· Expand existing ocean CO2 system observing locations to include new monitoring sites/surveys in open-ocean and coastal regions, including sites considered particularly vulnerable to ocean acidification, and sites that can be leveraged for more detailed field studies; 
· Provide data constraints for inverse models, and; 
· Test new sensors and, provide deployment opportunities and reference data to evaluate these sensors on various platforms (e.g., moorings, profiling floats, surface drifting buoys and gliders). 
The white paper will include observing program recommendations, including temporal and spatial sampling requirements, core variables, measurement methods and protocols, data sharing and release policy, data assembly and archival, data products and synthesis activities, together with a proposal for a sustained network of ocean acidification observations.
�Implies that recently it wasn’t? Perhaps: “Since 1900, the atmospheric concentration of CO2 has been higher than at any time in at least the last 800,000 years, . . .” 


�This value is for 1994, this updates it to an estimate that matches the atmospheric value of 387 ppm.





