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ABSTRACT 

Welander, P., 1982. A simple heat-salt oscillator. Dyn. Atmos. Oceans. 6: 233- 242. 

A theoretical study is made of a simple mixe心layer model, in the form of a well-mixed 
constant-depth layer, forced from above by a heat flux kT(TA -T) and salinity flux ks(SA - S), 
where TA and SA are two reference values and T and S the temperature and salinity of the 
layer. The layer has a turbulent exchange of heat and salt with underlying water, kept at 
constant temperature and salinity, which is small in a statically stable case; large in a 
statically unstable case. If kT > ks, self-sus1ained oscillations may occur. In one cycle. a fast 
temperature rise, a slower salinity increase, and a final relaxation when the layer adjusts to 
the conditions of the underlying water, are observed. 

I. INTRODUCTION 

Water stratified by heat and salt can become unstctble because of the 
difference in molecular diffusivity for heat and salt (see Turner, 1973, for a 
review of these double-diffusive phenomena). It can be asked whether similar 
instabilities may occur in a well-mixed water body that is subjected to an 
external thermohaline forcing, with fluxes given by a linear Newtonian law, 
where the corresponding adjustment times for temperature and salinity are 
different. Stommel (1961) has studied a simple box model comprising two or 
more well-mixed water reservoirs with advective c叩piing, forced in the way 
described. He finds that when k7于 k5, multiple steady states may appear. 
However, the system always goes to a stable steady state. 

The author has considered a different, simple model which involves a 
single well-mixed water layer of fixed depth, overlying a water reservoir of 
given temperature T0 and salinity Si。 (Fig. 1). Turbulent fluxes of heat and 
salt, according to a Newtonian transfer law, occur between these two water 
bodies, with the transfer coefficient k dependent on the density difference, 
dp = p- p0: k is small for negative 4p, but increases rapidly as 4p becomes 
positive. 
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