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ABSTRACT 

It is often hypothesized that the locus of a thermal shelf fronts is where the water depth (D) is 
equal to the thickness of the tidal frictional bottom boundary layer h. To determine the proper 
scales for tidal benthic boundary layers, we present simple, but rather general arguments which 
demonstrate that benthic boundary layers (BBL) in neutrally stratified environment must be 
defined by Ekman scale Le= u*/O., where u* is friction velocity, based on the bottom stress rb = 
pu;, p-water density, and 0.-Coriolis parameter. This result differs from those suggested by the 
numerical simulation of the formation of BBL in initially continuously stratified fluid, subject to 
a suddenly imposed barotropic pressure gradient as well as by direct observations of the intensity 
of turbulence close to the sea bottom, which indicated that the thickness of the well-mixed 
turbulent region close to the bottom of the sea is very often significantly less than Le. Recently, 
Stigebrandt has argued that it can be explained by introducing the numerical constant 2 in the 
expression h = 2Le (2 ~ 0.2). We are trying here, as before to explain this by the influence of the 
imposed background stable stratification (with buoyancy frequency N), which limits the effective 
growth of BBL according to classical Ekman dynamics and creates a quasi-equilibrium thickness 
of BBL better characterized as h = bu./N, where b is a numerical constant (b ~ 4-9 in 
agreement with Kitaigorodskii and Joffre ). We also demonstrate that the latter result is not in 
disagreement with observations of the locus of shelf thermal fronts in the Irish Sea and the Gulf 
of Maine. 

1. Introduction Ekman scale Le(h"' Le) with an empirical constant 
). in the expression 

In a recent note Stigebrandt ( 1988 ), it was 
suggested that the locus of the thermal shelf front 
is where the water depth Dis equal to the thickness 
of the tidal frictional bottom boundary layer. The 
basic idea behind this suggestion is natural; the 
front will be found where the turbulent BBL 
becomes thinner than the water column and 
"dives" below the sea surface. Under such cir­
cumstances, the role of surface-heating process 
(positive surface buoyancy flux Q.) will be limited 
mainly by creating higher temperatures on the 
seaward side of the front, which make the front 
visible in, e.g., satellite infrared imagery. 

The idea that the locus of a shelf front is where 
the water depth is equal to the thickness of the 
tidal BBL was first briefly discussed by Garret 
et al. ( 1978 ). These authors considered the thick­
ness of the tidal BBL to be determined by the 
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equal to 0.4. 
However, it is known since the work of Charney 

(1969), (see Kitaigorodskii and Joffre, 1976), that 
the correct value of the height of the Ekman 
boundary layer in neutrally stratified conditions 
(in homogeneous fluid) is about half this. 
Charney's prediction().= 0.2), based on the results 
of determination of stability criteria Recr for 
boundary layers in a rotating fluid, was confirmed 
recently by many authors, in particular when 
applied for both tidal currents (Mofjeld and 
Lavelle, 1984 ), and wind-driven surface currents 
(Stigebrandt, 1985). Further with this value of). in 
( 1 ), Stigebrandt ( 1988) was able to demonstrate 


















