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Accepted  

Average Pressure  

6.1 Mbar at Mars Areoid  

¸Areoid is Mars equivalent of Sea Level.  

¸Average Earth sea level pressure = 1013.25 
Mbar.  

¸6.1 Mbar is nearly a vacuum (= pressure on 
Earth at 90,417 feet/27,550 meters)  

 
 

 

Å         View from a MIG 25 at 83,600 feet,                                                                                     

Å         Pressure  = ~11.3 mbar  

 



Why Question Accepted Pressure?  

¸ Initial stimulus -  similarities in Martian & 
Terrestrial dust devils.  

 

 

 
 

 

http://www.lpl.arizona.edu/~lemmon/mer_dd/dd_enhanced_587a.gif 

¸Scope of Research: 2 yr. study, special topics 
course  at ERAU, literature & NASA Ames  
Archives review, interviews of pressure 
transducer designers, Viking data audit.  
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Why Question Accepted Pressure?  

 
 

   Mars dust devils typically have speeds of 

6m/s (~13 MPH), but during an Ames 
experiment at 10 mbar, a wind speed of 70 
m/s (~156 MPH) was needed to form a dust 
devil.  
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Why Question Accepted Pressure?  
5 



Why Question Accepted Pressure?  
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Å No way to change small dust filters on    
  Vikings , Pathfinder , or Phoenix!  Rapid  
  clogging likely.  



Only Viking-2 provided published 

pressure data for over a Martian year  
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Problems with Viking Pressures  

   When pressures 
werenôt stuck, they 
varied with laws for 
gases in sealed 
containers (not in 
contact with the 
ambient air of  
Mars).  
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First Photo From Mars Shows How 

Dust Affected Viking 1! 
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Greeley et al. (1992): òIn designing future lander spacecraft for 
Mars, consideration must  be given to the infiltration of fine dust 
into spacecraft componentséò Since dust makes its way in at 
the air intake tube for the pressure sensor ï start there!  



Why Question Accepted Pressure?  
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Dust storms enormously increase opacity and 
atmospheric density.  Can block 99% of light.  



Dust Storm of July 5, 2011 

 Phoenix, Arizona  
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Pressure at nearby Luke Air Force Base increased 
during the dust storm by 6.6 mbar ï thatôs more 
than average pressure (6.1 mbar) at areoid on Mars.  



Why Question Accepted Pressure?  
 

 

 

 

 

 

 

¸Last 4 successful landers long (downrange) by 
13.4 -  27 km (request for help from NASAôs 
Prasun Desai, 2008)  

¸3 landers ñlostò might have been short (Mars 

Polar Lander & Deep Space 2 in 1999; Beagle 2 in 2003)  
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                                 Why Question  
                                Accepted Pressure?  
¸                                  MPF anemometers could                 

                                  not be calibrated. 

 

 

¸Path  

 

 

¸No anemometer on Phoenix.  
Telltale could not measure speeds >10 m/s and 
only had 20 - 40% accuracy for winds <10m/s.   
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      Pathfinder  

      Windsock mast  

MPF Thermal wind sensor  



Why Question  
Accepted Pressure?  

¸Snow. Ice particles in clouds an order of 
magnitude too small for GCMs ï 2 ȉm vs. 20 
to 30 ȉm (Richardson, et al., 2002)  
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DUST DEVILS ARE THE MOST 

OBVIOUS WEATHER  ANOMALY 

I̧f there is so little air on Mars, how can 
there be enough ǧp to generate them at 
all? 

 

¸Over 30 dust devils hit  

   the Phoenix lander                              
in just 150 days.  

   Pathfinder detected                           
~79 in 86 days.  
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Similarities between Terrestrial 
and Martian Dust Devils 

 

üSeasons (summer on Earth,                                   

spring and summer on Mars) 

üElectrical properties  

   (0.8 MV for a terrestrial                             
event). 

üShape & often size (but                                       
can be 50 x wider and 10 x higher on Mars)  

üDaily formation times (around noon) 
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Similarities between Terrestrial 

and Martian Dust Devils 

üwind speed (6 m/s typical)  

 

 

ücore temperature increase (up to 10 K) 

 

üdust particle size (1 ȉm typical).  But with 
low 6.1 mbar pressure, 500 m/s (1,118 mph) 
wind required to lift 1 ȉm dust. (Read & Lewis,  2004) 
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