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We appreciate the commentary on our paper by
McBride and Willoughby (1986, hereafter referred to
as MW). We must state at the outset that the goal of
a simple model such as ours is not a faithful simulation
of a natural phenomenon in all its details. Rather, a
simple model seeks to isolate a mechanism, which is
perceived to be important in a certain aspect of the
phenomenon, and tests the hypothesis of its impor-
tance. Namely, one starts off with a hypothesis that a
certain process or processes are important and for-
mulates a simple model based on this hypothesis. Since
the model is not expected to reproduce all the features
of the phenomenon, it is important to establish the
criteria of success or failure of the simulation at the
outset in terms of which features the model is expected
to reproduce. After the model runs, one asks questions
(1) and (iii) using the established criteria of MW. If the
answers to both questions are affirmative, then we have
a strong sense that the answer to the question (ii) is
affirmative, and the hypothesis will be retained. On the
other hand, if one of the answers is negative, then the

" answer to (ii) will be negative and the hypothesis re-
jected. Viewed in this way, one recognizes an important
point that the failure of a simulation does not mean
the failure of the model. Indeed, if one could conclu-
sively reject a hypothesis through a negative answer to
(i) or (iii), then the model must be considered a success,
since we have narrowed the choice of possibly impor-
tant processes and thus have gained a greater knowl-
edge. We agree with MW that the question (iv) is an
important but often neglected one. Often the best way
to answer (iv) is to perform model runs for different
initial and/or boundary conditions and see if the model
yields any indication that the apparent success or failure
of the principal simulation has been spurious.

In our paper (Kurihara and Kawase, 1985, hereafter
designated KK) we hypothesized that the process of
synoptically controlled latent heat release and nonlin-
ear advection of momentum and temperature in the
Xx-z plane can cause the trough phase of synoptic scale
wave disturbance on the trade wind system to grow
and contract, eventually to the strength and size of a

tropical storm. Needless to say, our hypothesis does
not hold for those stages and types of tropical distur-
bances in which, as envisaged by Ooyama (1982), the
systems are controlled more by the inner mesoscale
activities than by the synoptic scale conditions.

Accordingly, we have built a simple model that in-
corporated two processes we considered important. In
adopting a slab geometry, we have omitted the effect
of vorticity of the mean flow or nonlinear advection
in the north-south direction. Omission of the mean
flow vorticity was motivated by the finding of Tuleya
and Kurihara (1981, hereafter, TK) that mean flow
shears are not indispensable for tropical cyclogenesis.
While we do not deny that tropical cyclones can grow
out of barotropic instability of the mean flow, we did
not consider such a process here in order to isolate the
importance of processes mentioned above. Omission
of nonlinear advection in the north-south direction
was adopted in analogy with Hoskins’ (1975) model
of extratropical frontogenesis. Although this simplified
the model tremendously, it did limit the model’s ability
to simulate many observed features.

For the principal experiment, we chose a mean flow
with an easterly vertical shear. We must point out that,
contrary to what MW states, we did not choose the
climatological state of the trade wind system as the
mean flow. Rather, we chose a mean flow that we
thought was conducive to the growth of the disturbance.
Tuleya and Kurihara have found that an easterly shear
is favored for the development of a disturbance while
a westerly shear seems to suppress it. As MW points
out, most of the trade wind disturbances in the North
Atlantic do not grow to become tropical storms. This
may well be because the climatological flow condition
is not favorable for their development. A reversal, or
at least a relaxation of the westerly shear, may provide
a favorable condition for cyclogenesis in that region.
Furthermore, the genesis of a tropical storm is sensitive
not only to the mean flow condition but also to the
other factors such as the sea surface temperature and
the vertical and horizontal distributions of the tem-
perature and moisture. Accordingly, a real disturbance






