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Fig. 1 Horizontal sections of updraft and vertical vorticity.
The area framed by light green line denotes updraft. Solid
contour denotes vertical vorticity magnitude more than 0.15
=% (a) and (c) [ (b) and (d) ] are of at the bottom layer [50
m], and (a) and (b) [(c) and (d)] are of 5m [10 m] resolution.
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Fig. 2 Vertical profile of horizontally averaged ; (a)
potential temperature ; (b) heat flux ; (c) varience ;
(d) skewness normalized by the representative
parameters.
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Fig. 3 Pressure deviation profiles of all vortices at a
height of 50m. Longitudal axis is distance from the
center. (a), (b), (c), (d), and (e) are of 20 m, 15 m,
10 m, 5 m, and 3 m resolution, respectively.
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Fig. 4 Frequency distributions of radius of
maximum wind (RMW). Longitudal axis is RMW
normalized by grid scale and latitudal axis is ratio
among all the vortices.
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Fig. 5 Horizontal sections of vertical velocity
(shaded), vorticity (contoured) with interval 0.3 =~*
from 0.15 =% and vectors at every second grids
through 5050 s — 5080 s.
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Fig. 6 (a) Horizontal section of vertical velocity
(shaded) and tilting term (contour) with interval
0.03 =~* from 0.01 =~* at z=1.5 m and t=5080 s.
(b) Vertical section of vertical vorticity (shaded)
and horizontal divergence (contoured) with interval
0.1 s~* (the zeroline is omitted).
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The Sensitivity of the Structure of Dust Devil-Like Vortices to Computational Parameters

Hiroshi OHNO and Tetsuya TAKEMI

Synopsis

Dust devils often occur in arid area. In order to elucidate their structure, we conducted Large Eddy
Simulation (LES) of well developed convective boundary layer (CBL) using Weather Research and
Forecasting (WRF) model with constant heat flux at the surface under no mean winds conditions. The
sensitivity experiments to model resolution are also conducted.

The results indicated that CBL and convective cells were not sensitive to resolution. However, it was found
by composite analyses that vertical vortices generated at the boundaries of the convective cells got smaller
and more intense as the resolution was finer. Besides, it was also found that intense vortex was generated by
the merger of vortices and intensified by the effects of tilting and stretching.

Keywords: LES, CBL, convective cells, vertical vortices, merger
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