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(Przheval’skii 1883, #&[d&Roborovskii)

Fig. 216. Dust storm in Tsaidam. Drawings by V. Roborov (Przheval’skii, 1883, p. 162). 440

(Nalivkin 1983, Fig. 2

Tetsuya Takemi, Disaster Prevention Research Institute, Kyoto University
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Fig. 219. Dust vortex in the Arctic. Northern part of Ellesmere Island. Height of vortex 60 m,
width at base 9 m (Weather, vol. 18, No. 3, 1963, cover).

(Nalivkin 1983, Fig. 219)
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#5781 : Sinclair (1969, 1973), Carroll and Ryan (1970), Kaimal
and Businger (1970), Hess et al. (1988), Hess and Spillane
(1990), Bluestein et al. (2004), Markowski and Hannon (2006)

SN fREEET T
— Kanak et al. (2000), Kanak (2005), Ito et al. (2010)
o XMIRARBDLESIZKY BDFE -5R7{EBFEICDUNT
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— TEEDZZE  Hess et al. (1988), Hess and Spillane (1990)
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TABLE 4. In Situ Wind Speed Measu&gfétjsiil‘niﬁust Devils*
[P

KT EE L FERE

-1 1 1

Stl,ldy Refercncc N Vmcam m s Vmax: ms~ V:‘! means 1M 8 fo max> M s~ Wmcana ms Wmaxs ms~

Sinclair [1964] - - 9.3 13 -
Ryan and Carroll [1970] 4.2 9.5 - - 0.7 2
Fitzjarrald [1973] 7.3 11.5 - - 1.3

Sinclair [1973] 3 10.8 11.5 - - 13.3 15
Metzger [1999] 13.6 22 - - 52 7

Balme et al. [2003a] - - 17.0 25 - -

Tratt et al. [2003] 8.8 11.0 3.3 3.5

“Each measurement represents the largest value measured from that component within each dust devil. All measurements are taken at ~2 m height above
surface except those of Tratt et al. [2003], which are made at ~3.5 m. N is the number of dust devils sampled, ¥ is the peak tangential component of the
wind speed, V, is the peak total horizontal wind speed, and W is the peak vertical wind speed. Subscript “mean’ represents the average value for the whole
study; subscript “max” represents the greatest measurement in the study.

LRERSS(ER) OEKR ERE

a TABLE 6. In Situ Pressure-Well Measurements in Dust

Devils®

Study Reference

AP, mbar

Ives [1947]°
Sinclair [1964]
Sinclair [1973]
Metzger [1999]
Ringrose [2003]
Tratt et al. [2003]

—15 to —80
—2.5t0 —4.5
—2t0 =7.0
0 to <—15
—1.5t0 —10°
—0.3to —1

lom 1l5 20 (Balme

Tetsuya Takemi, Disaster Prevention Research Institute, Kyoto University

1
D




— )L

(Balme and Greeley 2006)

(NASA’s Mars Exploration Rover SpiritlZ& %)
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FiG. 1. Photograph of a dust devil just west of Tell, TX, on 25 May 1999, looking to the south-southeast, between 1514 and 1522 CDT.
The antenna of the University of Massachusetts W-band radar, which is mounted on a pickup truck, is seen scanning the dust devil, which
is moving away from the radar. The yellow structure mounted just to the right of the antenna is the boresighted video camera. Note the
scattered cumulus clouds above the dust devil. (Photograph copyright H. Bluestein)

FI1G. 4. (a) Radar reflectivity and (b) Doppler velocity at the lowest elevation angle possible
at 1515:33, 25 May 1999, of the relatively narrow dust devil A. Constant-range rings are plotted
at 100-m increments; constant-azimuth spokes are plotted at 5° increments. In (a), a yellow dust-
devil reflectivity ring at 850-900-m range is seen to the southeast (north is located toward the
top); color code for the reflectivity is shown below. Values should be regarded in a relative sense,
with reflectivity increasing to the right (far-left color corresponds to —30 dBZ; far-right color

H corresponds to 0 dBZ. In (b), an orange—purple couplet marks the cyclonic-vortex signature of
(BI ueStEIn et d I . 2004) the dust devil. Color code for the Doppler velocity is shown below; values range from —10 (far-
left color) to +15 m s ' (far-right color).

Tetsuya Takemi, Disaster Prevention Research Institute, Kyoto Universi
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10 20 30
Vax (MVS)

Figure 3. Peak wind velocity vs. peak u« for dust devils h: iﬁﬁ% B

sampled in this study. Best-fit line is linear least-squares fit, L: Monin-ObukovE
weighted for uncertainty in u,.

0

alme et al. 2003)

FG. 8. The variation of —h/L and w,/u, as a function of U/u,
over Port Phillip Bay and over land. The results based on the wind
speed over the bay estimated from the U.S. Army Corps of Engineers’
relation are shown by the circles, the results from the cubic spline fit
to the NOAA data are shown by squares, and the results over land

(Hess et al. 1988) are shown by dots. A demarcation between the two convection re-
gimes, over land and over the sea, occurs at —A/L =~ 50 or w,/u,
=~ J,

Tetsuya Takemi, Disaster Prevention Research Institute, Kyoto University
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Table 3. Global Dust Fluxes (<0ch and Renno 2005) o

Dust Flux, g Fractional Updraft Contribution to Global
m?s! Area Mineral Dust Production, %
Dusty Plumes 0.1 +0.03 5x10°+4 x107° 8+6

Dust Devils 0.7 £0.3 3x107°+£2 x 107° 26 + 18
Total = - 34 + 19

Dust mobilization (ug/m?/s) Diurnal Co/nt”bUtlon

@ o 3
= =3 o
i

.
k=]

contribution (%)

(%]
o

Dust mobilization variance

wEAS i%ia?\a HR)L o?v“E‘“?“ﬁlﬁ% zé“"“’;"fh mAS 7

W.Sah E.Sah Sahel " Arabian

Dust surf. conc. variance
contribution (%)
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Dust surface conc (ug/kg)
Synoptic contri
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Table 1. Summary of Terrestrial and Martian Simulation Parameters®
Boundary

Study Equations Grid Points Domain, km Grid Spacing, m Conditions Ambient Wind
Mason [1989] B 64 x 64 x 98 32 x32x5 50 x 50 x 5—150 NS none
Cortese and Balachandar [1993] B 96 x 96 x 97 Non-dimensional Non-dimensional NS none
Kanak et al. [2000] SC 86 x 86 x 48 3 x3x21 35 x 35 x 10-80 NS none
Fiedler and Kanak [2001] B 128 x 128 x 33 Non-dimensional Non-dimensional FS none
Kanak [2005a] SC 370 x 370 x 86 0.740 x 0.740 x 1.2 2 x 2 x 4.12-24 NS none
Rakfin et al. [2001] FC 180 x 180 x 36 18 x I8 x 9 100 x 100 x 12-250 NS Backing wind profile
Toigo et al. [2003] FC 100 x 100 x 57 10 x 10 x 7.5 100 x 100 x 10-100 NS Both wind and no wind
Michaels and Rafkin [2004] FC 200 x 200 x 61 6 x 6 x 2.3 30 x 30 x 4-45 NS 5ms ' mean wind
Kanak [2005b] SC 150 x 150 x 60 6 x 6 x 10 40 x 40 x 40-295 NS none

=Boussinesq, SC=supercompressible, FC=fully compressible (Kanak et al. 2006)
S=free slip, NS=no slip

7
i £ mR | —mA
TR TSI Bl I 73 2

HA5 3 90 x 90 x 60 45x4.5x3 50 NS 0.5,5.0,15.0
(2008) 200 x 200 x 130 4x4x2.6 20 0.5

Ito et al.

(2010) B 210x210x130 4.2x4.2x2.6 20 NS 0.5,5.0,15.0

Tetsuya Takemi, Disaster Prevention Research Institute, Kyoto University
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(Klemp 1987, cf. Rotunno 1981)
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