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Meridional overturning and heat transport
from expendable bathythermograph data

Molly Baringer
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Direct estimates of
meridional volume, mass
and heat (H) transport
across a vertical section
require T, S and velocity | | |
observations: BoiY SO o 20

Longitude

H = f f poc,0vdxdz [PW =10" Watts:

Latitude

V=v, +V, +V, ”
Ve " Florida
XBT observations Current / Mass

Wind products  Adjustments
+ 77

2 dyne cm’



Cumulative Volume Transport along Ax7: Aug 2001
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*Florida Current Volume Transport: set to 32.11 Sv (long term mean from
Cable)
*Initial Reference Level sigma theta = 27.6

*Reference velocity applied at this reference level so that total
massflux=0.

*Ekman transport determined from Hellerman annual winds
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DOES THIS WORK?

1957
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Total Heat Transport (Mass=0) 2 O 04

Full Section Mean Diff Stnd Dev
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1.41 0.12 0.07
1.32 -0.06 0.09
1.58 0.16 0.06
0.96 -0.07 0.06
1.1 0.22 0.02
0.07 0.14

Using full hydrographic
sections along 24N using

| various choices to
| estimate transport as if
| there was only XBT data

to 800 m gives a mean

| error of 0.07 +/- 0.14 PW




Total Temperature Transport, 10° W
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HEAT TRANSPORT AND
THE AMO

Northward Heat Transport Across AX7
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Meridional Overturningt Across AX7
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Heat Transport, PW
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COMPARED TO MOC AC AT OTHER LATITUDES
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CONCLUSION

* Annual mean
(1995-2010) heat
transport AX7
(approximately 30N) =
0.97 PW with a standard
deviation of +/- 0.21 PW.

 Annual mean MOC
transport = 10.6 Sv with
a standard deviation =
+/- 3.8 Sv, which is much
lower than other
estimates at 24-26N.
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CONCLUSION

* The heat transport mean and variability is dominated by the
geostrophic heat transport (0.91 PW +/-0.22 PW).

* Ekman transport is expected to be low given the choices made
here: 0.08 PW +/-0.08. Use of actual winds should increase
the variability substantially.

* Short term variability is large: ranging from 0.58 to 1.58 PW HT
and from 3.7 to 20.2 Sv.

* With a longer time series, the annual cycle appears to be small,
but significant (about 15-20% of the variance).

* Annual cycle of MHT/MOC very different at 30N vs 26N, 41N and
16N (Resolved? Meaningful?)



