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OCEAN, CLIMATE AND HUMAN WELLBEING

Abstract: The ocean plays a key role in modulating the global climate system, is a significant
source of food, oil, gas, bioactive compounds, and a driver of the global economy, thus
playing a key role in human wellbeing. Yet, the ocean is under numerous threads posed by
climate change, overexploitation, and other natural and anthropogenic stressors. Over 90%
of the Earth’s warming in the past decades is stored in the ocean. Observations show that
the globally averaged sea surface has warmed about 0.7 °C since the early 1980s. However,
warming is not uniform, in some regions the temperature has climbed at a much faster rate,
creating warming hotspots, while others have cooled. Although on average temperature in
the deep ocean has also increased, though at a slower rate than at the surface,
quantification of deep ocean warming is still challenging. The differential warming rate
enhances the vertical stratification of the ocean, limiting its capacity to contain dissolved
gases such as CO, and oxygen, and hindering the inflow of nutrients from the deep waters to
the illuminated upper layer. Moreover, ocean warming is causing the poleward displacement
of species, some of commercial significance, and creating unprecedented conditions in the
tropics. Thus, the apparently simple fact that the ocean is warming has physical,
biogeochemical and biological impacts of global significance. Knowledge of the ocean
temperature distribution and its variability is fundamental to understand the processes that
control climate and to improve our ability to predict its evolution in upcoming decades.
Arguably, this is among the most important challenges faced by mankind.
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