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ABSTRACT

A scheme is presented for improving the previously proposed method of dynamic initialization of the
boundary layer in a primitive equation model (Kurihara and Tuleya, 1978). Performance of the revised
scheme is shown for the case of a strong vortex superposed on a zonal flow.

1. Introduction

The purpose of this note is to describe an im-
proved scheme for the dynamic initialization of the
boundary layer. The dynamic initialization scheme
proposed by Kurihara and Tuleya (1978) is able to
establish a reasonable structure of the boundary
layer when it is applied to a simple zonal flow and
also to an isolated hurricane, as shown in their
paper. A major point of their scheme is that the time
integration of the momentum equation for the
boundary layer is performed under a constraint of
a fixed mass field. The mass field is determined from
the wind field near the top of the boundary layer
using the reverse balance equation. The effect of the
frictional force is incorporated into the boundary
layer as the time integration is carried out. Note
that, in the abovementioned special examples, the
wind field remains unchanged or changes very lit-
tle, if the frictional effect is excluded from the
integration.

The original scheme was later applied to cases in
which a vortex was superposed on a basic back-
ground flow. In these cases, a large acceleration of
wind was observed in certain areas of the flow field
during the dynamic initialization of the boundary
layer. This large acceleration was caused by the
advection of the vortex away from the pressure low.
Throughout the present note, it is presumed that the
wind and mass fields at the start of the dynamic

initialization are in a state of frictionless balance.
By definition, a balanced wind field neither has nor
excites divergence. However, it may yield time
changes in the vorticity field as was observed by the
movement of the vortex. In this case, a time integra-
tion of the momentum equation for a fixed mass field
causes, even without a frictional effect, a state of
dynamic imbalance, resulting in a large local ac-
celeration. This aspect was overlooked in the previ-
ous paper.

The above argument suggests that an improved
boundary-layer initialization scheme should be one
which maintains a balanced flow field if the frictional
effect is neglected during the integration. In the
scheme described here, artificial forcing is assumed
in computing the time change of momentum so that
the disturbance is kept from moving while the fric-
tional force induces a divergent component and re-
duces the rotational component of the wind. A
feasible scheme having the above feature was found
by trial and error.

2. A revised scheme and its application

The equation for obtaining a momentum change
during the boundary-layer initialization process may
be written in the symbolic form
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