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In order to develop an overall efficient and accurate model of simulating an unsteady three-dimensional airflow over
complex terrain with characteristic length scales of the order of kilometers, we have been examining the large-eddy simulation
(LES) technique using a finite-difference method (FDM) based on a generalized curvilinear collocated grid. First, in order to test
the accuracy of the LES code, the stably stratified airflows over an isolated hill were calculated. A strong wind area caused by
the lee wave was clearly seen near the first trough behind the hill. Next, we calculated the non-stratified airflow over real
complex terrain in a horizontal region of 9.5kmx 5km with relatively fine spatial resolution (A x=A y=50m). In the numerical

results flow characteristics such as the wind speed-up were successfully simulated.
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(c) Fr=0.5 (stably stratified flow)
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(d) Fr=0.1 (stably stratified flow)

Fig.1 The instantaneous wind field near the hill (streamlines),

Re=3000.
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(d) Fr=0.1 (stably stratified flow)

Fig.2 The instantaneous wind field near the hill (contour lines of
the streamwise velocity component (T )), Re=3000.
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Fig.3 The area covering the computational domain (inner solid
ling). The computational domain is9.5kmx 5km.
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The contour lines indicate ground elevations.
g.5The instantaneous wind distributions ai 10m above the ground.

g. Theti me~eraged wind distributions at 10m above the ground.

0.4 The computational domain (shown by theinner solid linein Fig.3).
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(b) The distributions of the streamwise velocity component (')

Fig.7 The instantaneous wind field at 10m above the ground
in the region shown by the inner solid linein Fig.4.
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(b) The distributions of the streamwise velocity component (U)

Fig.8 The time-averaged wind field at 10m above the ground
in the region shown by the inner solid linein Fig.4.

Fig.9 The particles smulation in the region
shown by theinner solid linein Fig.4.
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