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Ocean Acidification

Indicators 
Half of the anthropogenic CO2  produced after the Industrial Revolution has dissolved 
into the world’s oceans, lowering its pH and making it more acidic (Kennedy, 2010).  
“Over the past 250 years, the mean pH of the surface global ocean has decreased from 
~8.2 to 8.1, which is roughly equivalent to a 30% increase in [H+]” (Dore et al., 2009, p. 
12235).  Depending upon the emission scenario, current models predict that surface 
ocean pH may decline by an additional 0.3–0.4 during the 21st century (IPCC, 2007).

Impacts
Higher sea surface temperatures and ocean acidification, as the result of absorbed 
anthropogenic increases of atmospheric CO2, will negatively impact marine ecosystems.  
Due to the rise in ocean temperatures, coral reef bleaching, which can weaken or kill 
coral colonies, is expected to occur annually in Hawaiʻi by 2040, and by the end of the 
century, ocean acidification levels will “severely compromise their [corals’] ability to 
grow” (USGCRP, 2018).  Coral reefs provide shoreline protection against storm waves 
and erosion, create a unique habitat for a diversity of marine organisms, and support local 
fisheries and tourism industries.

Economic losses associated with coral reef degradation in Hawaiʻi are substantial. Burke 
et al. (2011) estimated present-day annual tourism and fisheries losses in Hawaiʻi of  
$430.2 million and $3.5 million, respectively (adjusted to 2018 dollars).  By 2050, coral 
reef cover in Hawaiʻi is expected to decline from 38% to 11% and to 1% by 2100, 
representing total economic losses (tourism, fisheries, and shoreline protection) of $1.3 
billion annually in 2050 and $1.9 billion annually in 2090 (both in 2015 dollars) 
(USGCRP, 2018).

Coral Reef Recommendations
Recommendations to enhance the resiliency of the coral reef communities in Hawaiʻi 
focus mainly on reducing stressors, (outside of climate change) so that corals may better 
adapt to increasing sea surface temperatures and ocean acidity.  Overfishing, 
sedimentation, pollution, and habitat destruction are considered stressors that can be 
effectively managed (Coral Reef Alliance, 2018).  More direct recommendations, such as 
the selective breeding of resilient coral species, establishing of permanent no-take Marine 
Protected Areas (MPAs) and Herbivore Fishery Management Areas (HFMAs) are among 
the top listed suggestions to decrease outside stressors (Rosinski et al., 2017).
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