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World renowned Scripps 
oceanographer Walter Munk spent 
much of 1963 in Samoa

Munk was engaged in an 
experiment that has become world 
famous called ‘Waves Across the 
Pacific’

He measured waves and their decay 
at sites across the Pacific and 
showed that there was little decay in 
energy as the waves moved from 
New Zealand to Alaska 





Oceans are one of the most dynamic environments on 
Earth

The oceans have been far different in the past,
but they are now changing rapidly

Ocean research is focused on understanding these 
changes

and developing ways to adapt to change if possible
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Why are the Pacific Islands so important?

sea level rise faster than most regions
biodiversity great than most regions 

and being threatened faster than most regions

effective as a group in influencing international agreements
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The warming oceanThe warming ocean
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IPCC AR5, 2014

The ocean has 
been warming 
since we started 
measuring its 
heat content 
about 40 years 
ago.



Upper Ocean

Deep ocean

90% of the heat 
from global 
warming is in 
the ocean



ARGO - taking the temperature and pulse of the planet



ARGO:  Understanding the physical ocean today



The red colors indicate regions with greater than 2 W/m2 heat gain. 
Note the strong warming in the mid-latitude Southern Hemisphere 
Trends over the 10-year record are influenced by interannual variability

0-2000m depth heat gain (W/m2), based on linear regression, 2006 –
4/2016

Roemmich, 2016
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THE OCEAN’S DAILY UPTAKE 
OF 22 MILLION METRIC TONS OF CO2

-- 26% OF OUR EMISSIONS --
HAS A SIZABLE IMPACT 

ON ITS CHEMISTRY AND BIOLOGY
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Increase in CO2

in the surface 
ocean - and 
decrease in pH -
accompanies 
atmospheric CO2

growth

The oceans are 
30% more acidic 
than in 1850

Karl, et al., 2012



Acidification







Three profiling floats deployed near Station ALOHA have now captured depth-resolved annual pH cycles with unprecedented spatiote



Deoxygenation



Because of the
deep cold
interior and 
bottom water,
a warmer 
surface ocean 
results in a
more stratified
ocean:

less exchange
between layers





•Warming reduces organism tolerance to 
hypoxia

• Warming narrows ecological niches in a 
stratified ocean

• Through their effects on metabolism, warming 
and hypoxia are projected to result in 20% 
body size decrease in fishes by 2050
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Sea level rise



1941 2004



The maximum 
extent of summer 
ice melt in 
Greenland has 
been increasing

National Snow and Ice Data Center



IPCC, 4AR, 2007



Regional context matters for sea level rise



Today 2100



What are we optimistic about?



Coral 
research to 
understand 
vulnerability 
and ways to 
increase 
resilience









Noting the importance of ensuring the integrity
of all ecosystems, including oceans, and the 
protection of biodiversity, recognized by some 
cultures as Mother Earth, and noting the 
importance for some of the concept of “climate 
justice”, when taking action to address climate 
change,








