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ABSTRACT 

The main features of the general circulation in the region of the Bering Strait are summarized. 
This flow has been simulated by a three-dimensional hydrodynamic model, which is briefly 
described with some emphasis on the initial and boundary conditions. The modelled vertical 
velocity field is analysed. First, it is suggested to regard the vertical velocity as the sum of two 
components, namely the upsloping and the upwelling velocity. Next, the fields of upwelling and 
upsloping velocity are examined and it is seen that the vertical motions predicted by the model 
are qualitatively in agreement with the existence of a cold water plume downstream of the 
Anadyr Strait. Finally, a successful attempt is made to explain the upwelling phenomena found 
in the model results by a mechanism which relies on the velocity veering induced by the bottom 
stress, is independent of wind forcing, and is inspired by the classical theory of Ekman pumping. 

1. Introduction 

The Pacific and Arctic Oceans exchange mass, 
momentum, and energy through the Bering Strait 
only. The region of the Bering Strait exhibits 
some of the most intense biological productivity 
ever measured in the sea (Sambrotto et al., 1984; 
Whitledge et al., 1988; Walsh et al., 1989b ), with 
peak values that can be of order 10-2 kg Cm - 2 

day- 1
. From a physical and biological point of 

view, the region of the Bering Strait is thus of high 
importance. This is why the U.S. National Science 
Foundation decided to set up, in the eighties, the 
Inner SH elf Transfer And Recycling (ISHTAR) 
programme, the aim of which was to study the 
ecohydrodynamics of the shallow seas surround­
ing the Bering Strait (Fig. 1 ). ISHTAR concen­
trated on the summer period, where the sea-ice 
cover may be neglected (Walsh et al., 1989a). 

In the framework of ISHTAR, an extensive field 
survey of the domain of interest was achieved and 
numerous model results were produced. Some of 
them will be discussed here. 

ISHT AR's hydrodynamic studies were carried 
out in an ecological perspective. Thus, it was 

deemed appropriate to devote most of the 
attention to the general circulation, i.e., the flow 
averaged over a sufficiently long time, say one 
week to one month, so that the meso-scale pro­
cesses are filtered out. It is worth stressing that, 
in the domain of interest, the general circulation 
is associated with much of the kinetic energy 
(Aagaard et al., 1985; Coachman, 1986; Mofjeld, 
1986; Walsh et al., 1989b ), in marked contrast to 
what is observed in most shelf seas. 

The monthly flow through the Bering Strait 
is directed to the North, i.e., from the Pacific 
to the Arctic. This flow is subject to an annual 
cycle reaching, during the summer months, a 
maximum that slightly exceeds 1 Sv (Coachman 
and Aagaard, 1988; Walsh et al., 1989b ). Since 
Coachman and Aagaard (1966), it seems clear that 
the northward flow through the Bering Strait is 
primarily induced by the water level difference 
between the Pacific and the Arctic, which is 
attributed to a salinity contrast (Stigebrandt, 
1984 ). It is believed that the variability of the flow 
mainly results from the wind forcing (Coachman 
et al., 1975; Aagaard et al., 1985; Coachman and 
Aagaard, 1988 ). 
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