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Effects of the Distribution and Height of Roughness Obstacles on Tornado-like Vortices
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As tornadoes are rarely reported in large cities, they seem to somewhat suffer resistance from surface roughness.
To reveal how surface roughness affect to tornado-like vortices, Large Eddy Simulation was applied on Ward type
Simulator, changing height and horizontal distribution density of roughness Blocks. For horizontal distribution
density, maximum tangential wind speed was lowest when the block occupied 25% of the ground area: further
increasing in density rather strengthened vortices. Increasing block height, on the other hand, always lowered
maximum tangential wind speed. To reveal this mechanism, we focused on angular momentum distribution and
its depletion flux. Tall roughness blocks accompanied deep low-angular momentum layer, and this layer intruded
vertically into the central axis of the vortex. Horizontal density seems to determine the angular momentum depletion
rate from the inflow value, and by multiplying this rate with block height, the total depletion flow flux is determined.
This may be the mechanism suppressing tornadoes from forming in large cities (158 words).
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2: Maximum tangential wind speed, normalized by that of
NOBLOCK experiment.

B 3: Azimuthal mean angular momentum distribution in
L250H64
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4: Total Depleted angular momentum flow flux (Y)
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