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Mars as an older Earth - P. Lowe 
- - Leovy Symposium 

Both Earth and Mars had: 

Seasons and Seasonal Change 
- Polar Caps that come and go seasonally 
- Changes in color or albedo, also with season 

Atmospheres 

Active Water Cycles 
Similar length of day: Moderate diurnal variations 
Same evolutionary path-Mars was just older 

Abodes of Life 

- Mars thinner than Earth, but einough (estimated to be -100 hPa) 

- Losing atmospheric and surface water over time 



Early Views from Space 
- Leovy Symposium 



Expected Mars Circulation Modes 
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Based on Theory and Atmospheric Modeling, Mars should have: 
Stronger Seasonal Variation 
- Even atmosphere mass will clhange globally by 20-30% over a (Mars) year 
- CO, cycle controlled by polar radiative balance, modulated by dynamics 

- Atmospheric mass changes should drive a stronger zonal circulation 
- Strongest at solstices; not synxnetric because of Mars orbital eccentricity 
- Easterlies in summer hemisphere 

Stronger (?) Hadley-type circulations 

Planetary Waves 
- Winter Hemisphere should have Rossby regime 
- Comparable physical length scale 

=> baroclinic waves are planetary scale on Mars 
Stronger Diurnal Cycles (atmospheric thermal tides) 
- No heat reservoir for Mars: dry surface and thin atmosphere 

Was there any Evidence? Did the atmosphere really matter? 
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CO, Cycle: Seasonal Frosts 
___ - Leovy Symposiim 

South Pole in 
late summer 

Northern mid-latitudes 
(48N) in late winter 





Zonal Temperatures in N.  Winter 
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Equutoriul Cloutd Belt (Murs ITCZ?) 
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MGS MOC 
CREDIT: NASA / JPL / MSSS 



North PoLar Dust Storm 
- Leovy Symposium 

Viewed on Consecutive MGS Orbits (- 2 hrs apart) 

MGS MOC 
CREDIT: NASA / JPL / MSSS 







GDS Onset - A Threshold View (1973) 
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Dust Storms originate in southern spring and summer 
Solar heating is critical; strongest at perihelion 

Dust Storms originate in southern subtropics 
Tidal winds are Strongest there 
Once dust is raised over extended areas, Hadley cell 
amplifies and raises more dust and over larger areas 

Dust Storms don’t occur even vear 
- -  

Hadley cell + tides only strong enough if there is 
enough “background” dust in the atmosphere 

Cap Edge Storms and Dust Devils provide background dust 

Is this the way it works? (Listen to Bob’s talk!) 



How to Raise Dust on Mars 
- Leovy Symposiiim 

MGS Mars Orbiter Camera (MOC) - Dust Devil Tracks 

Local Dust Storm at 
South Pole Cap Edge 





GDS Onset: Sustained Activity 
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H. Wang, et al., manuscript in preparation 



To be Continued 
- Leovy Symposium 

Maybe--just maybe-all - the components of the general 
circulation are needed to trigger the biggest perturbations 
of the present Mars climate. 

The circulation mechanisms are initiated like clockwork as 
the dust storm “season” approaches due to the radiative 
control; however, once initiated, their temporal evolution 
and interaction chaotically determine the season ’s events. 




