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Does heat or salt provide the dominant contribution to the ocean stratification?
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Does heat or salt provide the dominant contribution to the ocean stratification?
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Quantifying the dominant contributor to the ocean stratification
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Quantifying the dominant contributor to the ocean stratification
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Vertical Profiles of thermal, salinity, density and spice stratifications

a) Thermal Stratification b) Salinity Stratification
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Alpha : Beta : Transition Zone Spatial Distribution: Depth Slices
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Alpha : Beta : Transition Zone Spatial Distribution: Depth Slices

400m %ages of Alpha : Beta : Transition Zone
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Spatial Distribution: Meridional Transects
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Changes in Southern Ocean Alpha/Beta Character
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EOS Nonlinearity: Thermobaricity

a) Density in ©-S space
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Two types of Thermobaricity

a) Type | Water Parcel Relocation
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Two types of Thermobaricity

a) Type | Water Parcel Relocation b) Type Il Pressure Dependent Stratification
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Two types of Thermobaricity

a) Type | Water Parcel Relocation
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Summary

e Classification by dominant stratifying property into Alpha, Beta and
Transition zone oceans

e Complicated spatial distribution with major intrusions

e TB instability occurs in 2 types with different spatial distributions

e \Weakly stratified Transition zone oceans are ideal locations for sinking
and vertical exchange, including TB instability (and cabbeling)

Outlook

e Surface Beta oceans are necessary for sea ice and ice albedo feedback
e Alpha, Beta and Transition zone oceans respond differently to change:
Anthrop. heat/C stored at light (dense) levels in Alpha (Beta) ocean?

e How important is TB in SO?
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Vertical Profiles of Ocean Type

b) TB unstable for each ocean type

c) Ocean type of TB unstable
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Global Data Analysis

e |[fremer product 2010-2013

e Global 0.32x 0.5° (lat. x lon.)

e 152 vertical levels to 2000m (3—20m spacing)

e Predominantly Argo (below); uses ISAS for under-sampled regions

a) Profiles per square degree

50+
60N
, 40
30N p
' 30
0S }
120
30S
, 110
60S




