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Dynamical downscaling of MHI domain
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network: A Hawaiian example
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Ocean acidification indices

3. Substrate-to-inhibitor ratio (SIR) (~￼ )[HCO−
3 ]/[H+]

1. pH (~[￼ ])H+

2. Aragonite saturation (￼ ) (~[￼ ])ΩA CO2−
3

Ingredients: T, ALK, DIC, S

pH ΩA SIR
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Fringing coral reefs

Source: https://allencoralatlas.org/

4 km horizontal resolution
~ 500 coastal grid cells



CMIP6 combined scenarios
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Temperature and DIC trends



CMIP6 coastal trends for ocean acidification



CMIP6 coastal trends for ocean acidification

15% decline in net calcification
Chan 2012 



CMIP6 coastal trends for ocean acidification

34% decline in net calcification
Albright 2018



CMIP6 coastal trends for ocean acidification

2.92: net dissolution of coral sediments
Eyre 2018



Novelty: departure from historical variability
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CMIP6 novelty estimates for MHI coast



Climate novelty along the coast in SSP3-7.0

driven by variability in DIC/alkalinity driven by variability in temperature



Conclusions

• First dynamically downscaled ROMS/COBALT CMIP6 
projections for the main Hawaiian Islands


• Unprecedented levels of ocean acidification expected in the 
next 30 years


• CMIP6 scenarios lead to qualitatively distinct implications 
for the end of century


• OA anomalies exceeding historical variability by factor 12 in 
2100 in SSP3


• Temperature sensitivity of OA indices leads to contrasting 
spatial patterns of climate novelty


• Contact: hosekova@hawaii.edu
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