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IMPORTANT POTENTIALS FOR THE OCEAN DECADE

▪ Variability of the deep ocean

▪ Unraveling the ocean-climate-biology 

nexus

▪ Understanding precipitation in polar 

regions

▪ Extreme events in the ocean

▪ Ocean carbon dioxide removal

▪ Understanding the southern ocean



UPPER OCEAN WARMING 2005-2022
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UNDERSTANDING THE STABILITY OF THE DEEP OCEAN – DEEP ARGO



OCEAN-CLIMATE-BIOLOGY NEXUS



OCEAN-CLIMATE-BIOLOGY NEXUS



OCEAN-CLIMATE-BIOLOGY NEXUS



UNDERSTANDING PRECIPITATION IN POLAR REGIONS



ATMOSPHERIC RIVERS 

Integrated atmospheric water vapor NASA



Most water vapor transport to the poles occurs 
over ocean sectors

About 60% of the water vapor transport in those 
regions is transported by ARs

ARs control >70% of the variance above 70°

latitude
Nash, Waliser, Guan, Ye and Ralph, 2018



Coupled ocean-atmosphere models suggest that 
under warmer conditions ARs will:

• be fewer in number, but
• be longer, wider
• carry more water
• and produce more rainfall

Espinoza, et al., GRL 2018



Susheel Adusumilli, 2021



OCEAN HEAT WAVES AND THEIR IMPACT

NOAA



OCEAN CARBON DIOXIDE REMOVAL



ACCESSING AND UNDERSTANDING THE SOUTHERN OCEAN


