
Sign in  

AMS Journals Online

AMS Home  Journals Home  Journal Archive  Subscribe  For Authors  Help  Advanced Search            Search

Abstract View
Volume 27, Issue 9 (September 1997) 

Journal of Physical Oceanography
Article: pp. 2040–2054 | Full Text | PDF (276K) 

Influence of Southern Hemisphere Winds on North Atlantic Deep Water Flow 

Stefan Rahmstorf

Potsdam Institute for Climate Impact Research, Potsdam, Germany

Matthew H. England

School of Mathematics, University of New South Wales, Sydney, Australia

(Manuscript received November 12, 1996, in final form March 24, 1997)

DOI: 10.1175/1520-0485(1997)027<2040:IOSHWO>2.0.CO;2 

 
ABSTRACT

A series of experiments with a hybrid model (ocean circulation model with 
simple atmospheric feedback model) and an ocean-only model is used to study 
the sensitivity of the ocean’s deep overturning circulation to Southern 
Hemisphere winds. In particular, the “Drake Passage effect”  is examined. 

The results show that two factors weaken the control that the Drake Passage 
effect exerts over the flow of North Atlantic Deep Water (NADW). The first is 
that thermohaline forcing alone can generate about 75% of the NADW flow 
found in our model; this ability is lost if atmospheric feedback is neglected. The 
second is that about two-thirds of the downwelling induced by Ekman transport 
across Drake Passage occurs in the Southern Hemisphere just north of Drake 
Passage; only one-third occurs in the North Atlantic and enhances NADW flow. 
For these two reasons, the influence of Southern Ocean winds on NADW flow 
is only moderate and not as strong as previously suggested. However, the 
authors find that the formation rate of Antarctic Bottom Water depends strongly 
on the winds over the Southern Ocean.
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