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BACKGROUND
Antarctic Bottom Water (AABW) spreads
throughout the global ocean provid-
ing a significant contributor to the
oceans energy and sea level budgets.

in two ways: first, we calculate local abyssal contribu-

tions for individual ocean basins and the deep Southern

Ocean (section 4a); and second, we combine abyssal

contributions from all 32 basins (assuming unsampled

basins do not change) and the deep Southern Ocean for

a global assessment (section 4b). We explore the effects

of variations in our 4000-m boundary between global

abyssal and deep Southern Ocean volumes near the

end of section 4. We conclude with a discussion of the

results in section 5.

2. Data

High-quality temperature observations of the global

deep ocean originate mostly from ship-based conductivity–

temperature–depth (CTD) instruments. The international

World Ocean Circulation Experiment (WOCE) Hydro-

graphic Programme accomplished a full-depth high-

resolution, high-accuracy, hydrographic survey of the

global ocean in the 1990s, with coast-to-coast zonal and

meridional sections crossing all major ocean basins. A

key subset of these sections is being reoccupied in sup-

port of the Climate Variability and Predictibility (CLI-

VAR) and Carbon Cycle Science Programs, now

coordinated by the international Global Ocean Ship-

based Hydrographic Investigations Program (GO-SHIP).

All occupations of the repeat sections that had publicly

available CTD data posted online (at http://cchdo.ucsd.

edu) as of July 2010 are considered here. Thus, the

dataset used for this study is an aggregate of 28 full-

depth, high-quality hydrographic sections that have

been occupied two or more times between 1981 and

FIG. 1. (a) Tracklines of the 28 repeated sections studied (black lines) with WOCE designators noted adjacent. Basin boundaries are

outlined (gray lines) over the depth-averaged fraction of AABW below 4000 m (color bar) after Johnson (2008). The Subantarctic Front

(SAF; Orsi et al. 1995) position (magenta line) and the 4000-m isobath (thin black lines) are also shown. (b) As in (a) but a polar projection

with tracklines of the nine repeated sections that extend south of the SAF plotted over the depth-averaged fraction of AABW from 1000 to

4000 m with the 1000-m isobath and without basin boundaries.
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Figure 1: Ratio of AABW to NADW in global ocean [1].

Improved representation of AABW in Global
Climate Models (GCMs) is essential for un-
derstanding ocean circulation and global
budgets. Such representations require over-
flow parameterisations, the application of
which had been previously ad hoc, indicat-
ing the need for an increased understand-
ing of each parameterization on AABW.

Figure 3: Overflow process.
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Model Requirements

• Computationally fast due to many parame-
ter variations→ use sector domain.

• Include full range of dynamics in GCMs
→ realistic bathymetry and forcing.

Method (The Hogglantic)

• Stretch/contract Atlantic to fit 60◦ width.

• CORE Normal Year Forcing at the surface.

• Coupled ocean-ice MOM5-SIS model.

• 1◦, z* with partial cells, 65 levels.

	  
	  
	  
	  
	  
	  

Figure 2: Stretching/contracting Atlantic domain to fit 60◦ sector
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e) Sigma BBL
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Figure 4: a) Overflow convective mixing on step, b) a downslope transport scheme [2], c) overexchange, d) mixdownslope, e) a
sigma boundary scheme [4] and f) a Lagrangian particle method [3].

• Limitaion of Campin and Goose, 1999 (CG1999) = only searches single adjacent grid cell.
• Overexchange = Campin and Goose with ability to search more grid cells.
• Mixdownslope = Overexchange with convective mixing in intermediate cells.
• Sigma BBL = Tracer transport within sigma co-ordinate layer.
• Blobs = Dynamically active Lagrangain point particle method.

Spin up control run (CTR). Apply parameterizations for 200 yrs, compare to CTR.
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RESULTS

Compare param runs to
CTR, looking at area mean
of tracers/density (plots ad-
jacent) within the analysis re-
gions (red below), and cal-
culate the difference in over-
turning (far right).
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Figure 5: North and South analysis

regions of tracer/density
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Figure 6: Density within analysis regions

for CTR and param runs after 200 yrs
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Figure 7: Age within analysis regions for

CTR and param runs after 200 yrs

Meridional Overturning
Ciruclaiton after 200yrs
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Figure 7: Difference in MOC from CTR

for MIXD and BLOBS after 200 yrs

Blob trajectories

Figure 8: Blob trajectories over the

Antarctic slope.

CONCLUSION
• The relative change in density and age in the south is less than 30% that in the north

for all overflow parameterizations.

• No current parameterization impacts AABW at a comparable magnitude to NADW.

• Alternative approaches may be necessary to improve AABW representation in global
climate models.


