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Turbulence Coherent Structures of the Neutral Atmospheric Boundary Layer
over an Actual Urban Area
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Synopsis
Turbulence coherent structures over an actual urban area, Kyoto, under a neutrally
stratified condition is investigated by conducting large-eddy simulations(LESs). To
validate the LES, we compare LES results with observational data at Ujigawa Open
Laboratory included in the computational region. The vertical profiles of mean velocity
and the streamwise velocity power spectra in the LES are qualitatively consistent with
the observations. The instantaneous velocity field in the horizontal plane shows that low
and high momentum regions elongated in the streamwise direction exits over an actual
urban area. In addition, the field indicates low and high momentum regions with ejection
and sweep, respectively. Conditionally averaged velocity field shows counter-rotating
vortex pair. The instantaneous spanwise velocity component field in the vertical plane
also indicates the vortex pair. These characteristics are similar to results from turbulent

flows both over block arrays and over a smooth surface.
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Fig. 1 The elevation field of the buildings height in a computational region. The white triangle shows the

observation point. Note that left is north.

— 212 —



m¥E T20 mi kR CHARS mEGE A BT 5. HRG
ARG > & BUE3 B XE H S D . R AERE 11
BWTHD. BUNE20134E5H31H 2520134723 B
OMIZIT T,

Fig. 2 Meteorological instruments:(a)The observation
tower and the sonic anemometers, (b) the Doppler
lidar.
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Fig. 3 Comparisons between observations and LES:
(a)vertical profiles of mean velocity, (b)power

spectra of the streamwise velocity component.
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Fig. 4 Instanttaneous fields in the x-y plane of the
downstream region at z = 40 m:(a)the streamwise
velocity fluctuation, (b) sgn(w’) - max(0, —u'w") .
The dash line shows the position of x-z plane in
Fig.6.
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Fig. 5 The velocity vector of conditionally averaged
velocity field in the x-y plane at z =40 m.:(a)ejection,

(b)sweep.
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Fig. 6 The instantaneous field of spanwise velocity in the x-z plane at the position of the dash line in Fig.4(a).
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