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Introduction:  We present a sample of initial find-
ings from a field campaign to directly sample dust dev-
il vortices in Eldorado Valley, NV, June 2009. Using a 
mobile vehicle to position a sensor array directly into 
the path of on-coming dust columns we have had over 
130 direct (symmetrical, through the core) and nearby 
indirect encounters.
     Although once thought of as interesting but incon-
sequential desert oddities, dust devils are now under-
stood to be a major contributor to airborne dust loading 
in the arid regions of Earth and Mars. The vortex pro-
cess(es) responsible for soil erosion, however, remain 
poorly articulated. Dust devils have complex, intense, 
and  highly variable  wind fields  at  their  base  due  to 
changes in boundary layer meteorologic, geologic, and 
surface aerodynamic conditions. 

Dust devils are an effective aeolian erosion mech-
anism of small-scale, substantially particle loaded con-
vective vortices driven by insolation, common on both 
Earth  and  Mars.  These  vortices  are  highly turbulent 
flows with dust entrainment that is dictated by the surfi-
cial  material over  which they pass,  the ambient wind 
that push them, and the pockets of hot air that power 
their “engine”, thus they fluctuate second-to-second lat-
erally and vertically. On Mars, dust devil activity might 
support the persistent dustiness in the atmosphere, al-
though spacecraft  observations appear  to rule out  the 
possibility that Mars’ global dust storms are triggered 
by dust devil activity.  This report offers field observa-
tions critical to such concerns.
      Instrumentation: The in-situ sampling technique 
used is based on a mobile, instrumented platform, ad-
vancing the pioneering work of Sinclair, evolving from 
a  single  2  m height  sensor  cluster  fixed  to  a  4WD 
vehicle, through a 5 m vertical meteorology mast pro-
filing array held well in front of the vehicle (“DASH-
ER”). Correct placement of any survivable instrument-
ation into the path of these dynamic phenomena is a 
non-trivial challenge and few instruments are available 
whose design can endure the conditions involved and 
provide the response time required.  We have utilized 
cup, 3-component propeller, 2D and 3D sonic anemo-
meters as well as pressure and temperature sensors at 
various heights. Site characterization, vehicle orienta-
tion  relative  to  the  dust  devil's  track,  and  ambient 
weather data are also recorded.

We have used a variety of commercially produced 
and custom-built sensors to sample particle loading in 
dust devils. These include suspended particle load in 

the 0.1  to  10  µm diameter  range  (particulate  matter 
PM10).  PM10  measurements  with  passive  HAMTM 

(Handheld Aerosol  Monitors) sensors,  which rely on 
measuring the angular patterns of light scattered by a 
cloud of small particles (Mie scattering).

Standard  deployment  for  DASHER involves  out-
running the dust devil, positioning directly into it's on-
coming path, lowering the instrument array to ground 
level, and allowing the column to cross the array. Post-
encounter  data  logging  captures  ambient  conditions. 
The current version of DASHER follows 10 years’ re-
finement of both design and implementation, including 
the capability to repeatedly sample the same dust devil. 

Field locations: Investigations were conducted in 
three  field  sites  in  the  USA.  Beginning in  1995  the 
prime study area  has  been Eldorado  Valley (EV), a 
closed playa basin (flat, hard,  and dry,  with zones of 
fine and coarse surficial material) outside Boulder City, 
in southern Nevada where climate is arid, hot and with 
frequent, strong insolation. Field campaigns were also 
conducted on agricultural fields south of Eloy (EL), in 
the basin and range province of south central Arizona. 
EV and  EL both  offer  arid  surfaces  with vegetation 
roughness  elements  while  EV  provide  expanses  of 
simple  geologic  environments  on  which  high  speed 
pursuits can safely be run. A new site is being estab-
lished in the Atacama Desert of northern Chile.

The dust column is 43 m at the base (140 ft),  racing from 
right to left at 7 m/s (15 mph). Two cars, visible under it’s 
shadow (circled in  red),  are about  to  be engulfed.  Similar 
dust  columns in this valley have each lofted over 2 metric 
tons (>4400 lbs) of soil during their 15~30 minute durations.
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