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Mars » Global Dust Storm

http://marsrovers.jpl.nasa.gov/gallery/press/spirit/20050527a.html
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8000m & June 26, 2001 September 4, 2001

Hubble Space Telescope * WFPC2
NASA, J. Bell (Cornell), M. Wolff (SSI), and the Hubble Heritage Team (STScl/AURA) ¢ STScl-PRC01-31

www.aics.riken.jp/jp/science/research-highlights/mars.html
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... Dustfronts ... Regional dust storms ... Local gusts ... Dust devils ...
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Large-Eddy Simulations
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« Kanak et al. (2000) :dx=35m, Lx = 3.01
« Kanak (2005) ;dx= 2m,Lx=0.74 I<m
« Ohno and Takemi (2010q0): dx= 3 m, Lx = 0.999 km
« Ohno and Takemi (2010b): dx =10 m, Lx = 2 km
* [to et al. (2010) :dx=50m, Lx = 4.5 km
« Raasch and Franke (2011):dx= 2m, Lx=4km
 [fo et al (2013) ;dx= 5m, x=1.8km
o KB
« Rafkin et al. (2001) :dx=100m, Lx =18 km
» Taigo et al. (2003) cdx= 10m, Lx= 2km

s Touoco ond DRDichardecan (2002 Av — 100 m 1v —10 ki

Nishizawa et al. (2015): dx=5m, Lx=19.2 km

T VIICNOETS [Z0U0) TOX = Zo M, IX= ZOoo KM
« Spiga and Forget (2009) :dx=100m, Lx =15 km
/\ . Spiga and Lewis (2010) dx= 50m, Lx= 7.25kn
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« Gheynamiand Taylor (2011): dx= 25m, Lx= 5km GFD:}

L4006
Spiga et al. (2016) £V
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o SGSHEL¥RETF IV : Smagorinsky-Lilly type, Brown et al. (1994)

o MFEI7 5 v 7 A: Louis (1979), Uno et al. (1995)
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g it DAWER x 3 24WER x 3 24BERH x 3 19HERY 1IRFRY
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Vertical velocity
distribution




Dependency on height (5m run) 00
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Turbulent statistics
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Convective vortices




Pressure distribution
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Vertical vorticity (5-m run)
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Frequency distribution

Number frequency distribution of isolated vortices

resolution dependency (z=62.5)

height dependency (dx=5m)

s alal=1a
) bt

A logarithmic law can be seen (exponential distribution)

Pinare

Computational Climate Science Research Team / AIC




Assuming the Rankine’s vortex SCOLE
(5m run, 62.5m height) Scalable Computing for Advanced Library and Environment
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¢ 20x20km? domain PBL experiment with
5-m resolutions

o Fine structure at lower level is represented with such high
resolution simulation

« |t affects on surface flux

o Frequency distributions of convective vortices are
obtained

« A exponential distribution: intensity of vorticity
« A power law distribution: radius, circulation
« A Weibull distribution: maximum speed, pressure drop
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& Nishizawa et al. (2016) GRL do0i:10.1002/2016GL068896
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