JOURNAL OF MARINE RESEARCH

The Journal of Marine Reseasam online peereviewed journal that publishes original
research on a broad array of topics in physical, biolpgimdichercal oceanography.
In publication since 1937, it in@of the oldest journals in American maisceenceind
occupiesaunique niche within the ocean sciences, with a rich tradition and digthmed
historyas part othe Sears Foundation for Marine ReseaatlYale University

Past and cuant issues are availalaligournalofmarineresearch.org.

Yale University provides access to these materials for educatidmesearch purposes only.
Copyright or other proprietary rights to content containedhis documentnay be held by
individuals or entitie®ther than, or in addition toyale University You are solely responsiblor
determiningthe ownership of the copyright, and for obtainingrmission for your intended use.
Yale University maka® warranty that your distribution, reproductipar other use of these
materialswill not infringe the rights of tird parties.

@@@@ This work is quensedjnd_ertheCreative(_:ommpnsAttributi_on- _
e NonCommercialShareAlike4.0 InternationallLicenseTo view acopyof this
licenseyisit http://creativecommons.org/licenses/fyc-sa/4.0/
PS TFOE B MFUUFS UP $SFBUJWF $PNNPOT 10 #PY

Journal of Marine Reseal®dars Foundation for Marine Research, Yale University
PO Box 208118, New Haven, CT 68328 USA

(203)4323154 fax (203)-6872 |jmr@yale.edu www.journalofmarineresearch.org

.PVOUBJO



A one-dimensional model of meridional oceanic heat transport

by John A. T. Bye!

ABSTRACT

A one-dimensional model for the global meridional oceanic heat transport flux distribution
is established which indicates the dominant role of the Ekman heat transports between 35N
and 30S, in which the depth averaged ocean temperature is approximately constant, and of the
Ekman and diffusive transports at higher latitudes where the depth-average temperature de-
creases. The basic features of the distribution, for a coefficient of lateral diffusion of heat of
500 m*/s, are tropical poleward flux maxima of 2.6 EW in the northern and 3.9 EW in the
southern hemisphere, and temperate equatorward flux maxima of 0.2 EW in the northern and
0.4 EW in the southern hemisphere. The heat fluxes due to the gyral circulations in the ocean
basins in general add a smaller scale structure to the basic pattern.

A balance between the Ekman heat flux and the surface exchange flux, modified by diffusive
processes leads to the production of oceanic fronts of typical width 150 km. These fronts occur
in regions of significant small scale zonal wind structure, and at the latitudes of the coalescence
of the ocean basins in the southern hemisphere.

1. Introduction

One of the major problems in air-sea interaction is the partition of the heat flux
between the atmosphere and the ocean. There are basically two methods of estimat-
ing the oceanic meridional flux from meteorological data. First, one can estimate
the components of meridional atmospheric heat flux and the divergence of the ex-
change heat flux with space at the top of the atmosphere and hence obtain the
oceanic heat flux as a difference (Von der Haar and Oort, 1973; Oort and Von der
Haar, 1976). Second, one can estimate the (net) surface heat fluxes at the ocean-
atmosphere interface, and calculate the meridional oceanic heat flux by integration
on the assumption of negligible heat flux crossing the coasts (Bryan, 1962; Sellers,
1965).

The resulting estimates of the meridional flux are subject to large errors owing to
the lack of coverage of high quality data on surface fluxes at the air-sea interface,
and the variability in estimates of the atmospheric fluxes. The errors arising in the
latter case are fully discussed in Oort and Von der Haar (1976). It is therefore de-
sirable to obtain independent results on oceanic heat flux from hydrological data.
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