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We have already investigated stably stratified flows (0 <{K=NH/zU < 3) past a two-
dimensional hill in a channel of finite depth numerically by using a Direct Numerical
Simulation (DNS) and a Large Eddy Simulation (LES) based on a finite-difference
method, where N is the Brunt-Vaisala frequency, H , the domain depth, U, the approach-

ing flow speed, and %, the hill’s height. In these simulations, as the first step, we assumed
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a free-slip condition on the ground, both upstream and downstream of the hill, and a no-
slip condition was imposed only on the hill surface. Under this situation, it was expected
that no shedding of large vortices from the hill occurs, because we wanted to clarify the be-
havior of upstream columnar disturbances and lee waves without any troublesome bound-
ary layer effects and any interactions with vortex shedding from the hill. The numerical re-
sults have clarified the mechanisms of the various flow unsteadiness around the hill.

As the next step, we have conducted a DNS where a no-slip condition is imposed on both
the ground and the hill surface at a Reynolds number of 2000 in the present study. The ve-
locity, perturbation velocity and vorticity fields around the hill are visualized. The time
variations in the drag coefficient on the hill and in the upstream advancing columnar dis-
turbances are shown. Using these numerical results, we have investigated the following
phenomena in detail : one is the effect of stable stratification on the separated-reattached
flow behind the hill, especially for the cases of 0= K <1 (weak stratification) ; the other is
the flow unsteadiness around the hill for the cases of 1<K =2 (strong stratification) as
well as the previous numerical studies employing a free-slip condition on the ground except
for the hill surface.

(KEY WORDS) : Direct numerical simulation, Finite-difference method, Stably stratified
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flows, Separated-reattached flow, Flow unsteadiness, Columnar disturbance
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