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OUTLINE

What are we calculating and why?
How are the calculations made?

What are the results and how can they be
used?

Ongoing validation, improvements, and
future work
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Figure 2.11: | Global mean energy budget under present-day climate conditions. Numbers state magnitudes of
the individual energy fluxes in W m-2, adjusted within their uncertainty ranges to close the energy budgets.
Numbers in parentheses attached to the energy fluxes cover the range of values in line with observational
constraints. (Adapted from Wild et al., 2013.)
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The Ocean Absorbs ~90% of Earth’s radiation imbalance
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Water Cycle Intensification:
The salty getting saltier, the fresh getting fresher



Heat/Freshwater content equations for a water column

z2 22 (1 . S . ) AS
Heat Content = I pc, ATdz Freshwater= - _[ A 220
217 P 21 p(T,0, p) S
p = density of seawater AT = temperature difference  p = pressure
¢, = specific heat of T = temperature z = depth
seawater S = salinity A4S = salinity anomaly
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Individual temperature
differences calculated relative
to climatological baseliine
mean (World Ocean Atlas
2009) at 26 standard depths
surface to 2000m and summed
over one-degree lat/lon boxes.
After integration of heat
content over depths, heat
content is integrated over all
one-degree ocean boxes.




World Ocean Database: World’s largest publicly available
oceanographic profile database
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(1a) OSD: 2,530,868 prﬂeg (1b) MBT: 2,427,277 prafiles  (1c) XBT: 2,109,400 profiles _(ld) CTD: 634,976 profiles

-

..520,816 profi
S, g = l‘- —

(i) APB: 89,558 profiles (1j) GLD: 5,857 profiles (1k) SUR: 9,178 profiles (1) Plankton: 230,944 profiles
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2014 temperature anomaly at 100 m depth
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Heat Content (10=< Joules)
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Heat content (1022J)
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Steric sea level anomaly (mm)
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OHCA (2J)

Continual need to test and improve techniques
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FUTURE WORK
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Summary

The Ocean absorbs ~“90% of excess heat in the Earth’s climate system. Ocean
freshwater content dominates hydrological cycle: Ocean Heat and Freshwater
Content are important variables for understanding our changing climate.

Calculating ocean heat (freshwater) content relies on in situ ocean temperature
(salinity) profiles irregularly distributed in time and space — techniques are needed
to properly analyze

We use the World Ocean Database and the World Ocean Atlas baseline
climatology set to calculate temperature and salinity anomalies for the upper
2000m of the water column, from whence ocean heat content, mean temperature
and salinity anomalies, and thermosteric, halosteric, and total steric sea level
anomalies are calculated and made publicly available every three months.

These data can be used to augment and understand satellite observations, or
directly to quantify changes in the Earth’s climate system.

Comparison and improvement of calculation techniques, incorporation of new
variables and new instrumentation is important and ongoing work.
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