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Though uncertainties about the details about the spatial patterns, timing, and magnitudes of climate change and ocean acidification exist, it is certain that climate change and ocean acidification are occurring and that the ecosystem impacts will likely continue to accelerate over the coming decades. As such, it is important in discussing both natural reef systems and the use of artifical reefs to consider them both in the context of changing climate conditions. 

There is high certainty that sea level rise is occurring, though rates vary spatially around the globe. There is also relatively high uncertainty about the magnitude of projected sea level rise by the year 2100, with estimates ranging from about 70 cm to about 800 cm.  The likely ecosystem impacts of sea level rise include inundation and flooding of coastal infrastructure, erosion, sedimentation, and potentially significant habitat degradation. 

There is likewise high certainty that ocean warming is occurring and that it will continue to occur. Ecosystem impacts of ocean warming include habitat damage (coral bleaching), increased vertical stratification and the associated decreases in mixing of nutrients to the surface layers resulting in decreased productivity, and likely population shifts. 

There is relatively high uncertainty about specific changes in ocean circulation patterns as a result of climate change.  Depending on the magnitude, changes in ocean circulation could have profound  ecosystem impacts, including shifting recruitment and productivity patterns. 

Though these is generally consensus that storm tracks and intensities will likely change, there is relatively high uncertainty about the specifics of these changes. Changes in storm trackes and intensities could result in habitat destruction and changes in recruitment and productivity. 

There is relatively high certainly that ocean acidification is occurring and will continue to occur throughout the century. It is reasonably well known that calcification rates of many marine calcifiers (such as corals and calcareous algae) will decrease, though the impacts on most marine species and the trophic interactions of ocean acidification are poorly understood. 

Can artificial reefs be used to mitigate some of the impacts of climate change and ocean acidification by providing key ecosystem goods and services that might otherwise be lost?  Can artificial reefs be used to increase or sustain fisheries/economic production in the face of climate change? Can artificial reefs mitigate ecological services and provide enhanced resilience or coastal protection?  

In closing, the presentation outlined the following potential areas for China-U.S. collaboration: 

1) Climate change observations and monitoring to support Ecosystem Approaches to Fisheries Management (EAFM), including ocean acidification and thermal structure. 

2)  Climate change vulnerability assessments for EAFM.

3) Ecosystem modeling with climate change, such as the Atlantis Ecosystem Model. 

