14. WEAT WAVES
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If wind blows an obstacle around it appear vortices. Thesc vortices make wave-like
structure. Because one comb behaves as an obstacle appear next vortex which flows on a
surface of and makes depth area. (sec pictures)
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With certain amplitude stahile waves are large ones, because force acting o the wave
from wind is propartional 1o Ad, where A is amplitude and 3 = wavelength. If the force is big
the wave is not stabile. For decrensing of above force wavelength must be increased

Sell organization mechanism

Sell organization means that with different elasticity, masses and nonlinear distribution
of concentration different wavelengths appear, but the system as a whole one behaves as a
large wave. In this case appear areas with high density, which means that spikes are pul on
cach other. This area behaves as a wall and it cuts waves because of which overtones take
place.

Fourier component of amplitude is following:
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il means that: A is large,

W

A



Theoretical model

We characterize elasticity of spike by spring with elasticity k and this spring is deformed
vertically. I; is initial deformation of spike caused by own mass, o is angle with which we
have correlation among spikes. so we have correlated system were the wave can propagals,

Iy 1s force caused by delormation and Fy is force caused by wind,
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were Fy is foree caused by deformation, Fa is force caused by wind, p is density of air, § -
square of spike and V — velocity of wind.
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We wrile down equation of force balance

and get result the minimal velocity of wind
after which the wave propagates.

Because of air friction spike looses its energy. Friction is caused by viscosity, Fi is
expression of a viscosity foree and F, - elasticity one along vertical axe where 1) is an air
visCosily.

solution of spike motion equation gives us expression of amplitude fading:
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For energy dissipation we have following expression:
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We also have source of energy: wind.
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Expression for force coming from wind action on the wave is following:
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where € is wave velocity, U — a wind one, n - spike concentration, & - wavelength and A
amplitucle.

I we write down the balance equation for all energics we will get the wavelength
EXPTEssion:
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