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What are the key scientific advances in physical
oceanography enabled by ALPS over the past
decade?

Focus on large-scale (global) questions
NOT
Smaller scales
Process studies
Coastal regions or boundary currents
Arctic or Antarctic
Data assimilation



What is the ocean’s role in the global climate system?



What is the ocean’s role in the global climate system?

“Global warming is ocean warming.”

Energy accumulation relative to 1971
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What is the ocean’s role in the global climate system?

Ocean has been warming for at least a century.

Globally averaged difference
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What is the ocean’s role in the global climate system?

Ocean warming is spatially variable, with majority
of heat uptake in Southern Hemisphere.

Zonally-integrated heat
2006-2013 trend in 0-2000 m heat content gain for 2006-2013
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What is the ocean’s role in the global climate system?

Large, robust multi-decadal salinity trends are due
to both isopycnal heave and water-mass changes.
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What is the ocean’s role in the global climate system?

Surface salinity changes indicate substantial
intensification of global hydrological cycle

Patterns in surface salinity trends for 1950-2000.
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What is the large-scale circulation?



What is the large-scale circulation?

Surface circulation determined from drifters
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What is the large-scale circulation?

Surface circulation determined from drifters

High-pass filtered 1993-2002 zonal surface geostrophic velocity
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What is the large-scale circulation?

Subsurface circulation determined from floats

Geopotential height at 1000 dbar Geostrophic streamfunction at 200 dbar
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What is the large-scale circulation?

Atlantic MOC determined from floats and satellite altimetry
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What is the large-scale circulation?

Deep convection observed in the Labrador Sea
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What is the large-scale circulation?

Part of the deep limb of the Atlantic MOC observed
with gliders
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What is the global distribution of small-scale
physical processes?



What is the global distribution of small-scale

physical processes?

Internal wave intensity correlated with seafloor
roughness and proximity, and local barotropic velocity
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What is the global distribution of small-scale
physical processes?

Horizontal diffusivity varies over two orders of
magnitude with depth, latitude, and longitude

Indian Ocean Pacific Ocean Atlantic Ocean
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Figure 4. Zonally averaged (a—c) salinity standard deviation with average salinity (black contours), (d—f) ECCO2 velocity fluctuations, (g—i) mixing length, and (-1

horizontal diffusivity with average density (magenta contours; 27.0kgm ™ - in bold) in the (a, d, g, and j) Indian Ocean, (b, e, h, and k) Pacific Ocean, and (c, f. i, and D)
Atlantic Ocean.
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What is the global distribution of small-scale
physical processes?

Increased dissipation linked to regions with rough
topography and areas of high eddy kinetic energy
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observing system is important.
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What are some common themes?

* Integration of ALPS data into global ocean
observing system is important.

» Data management and quality are key.

* Publicly available data enables great and more
science.

* |f you build it,
they will come.




