
CHANGES ON THE SURFACE OF MARS  

WHAT DO THEY TELL US ABOUT SURFACE PROCESSES? 

I M A R S  D I S S E M I N A T I O N  E V E N T  /  L O N D O N ,  1 4  M A R C H  2 0 1 7  

S T E P H A N  V A N  G A S S E L T  
UNIVERSITY OF SEOUL 

DEPARTMENT OF GEOINFORMATICS 



N I GH T- S K Y OB S E RVAT I ON S  OF  M AR S  
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UNTIL 1610, MARS COULD BE OBSERVED ONLY BY THE UNAIDED EYE 



HUYGENSô OBSERVATIONS, 1659 

OBSERVED CHANGES WERE DUE TO MARSó MOTION AND ALBEDO CHANGES 
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A COMPLEX PATTERN OF FLUVIAL FEATURES AND ALBEDO VARIATIONS 
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éUNFORTUNATELY MISINTERPRETED AS CANALS AND AGRICULTURE 
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LIFE AS LOGICAL CONSEQUENCE 
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 © L. CARR. IN: A. C. CLARKE (1951) THE EXPLORATION OF SPACE 



T H E  M I D -50ôS PICTURE OF  M AR S  
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THERE IS LIFEé AND A POTENTIAL THREAT? 
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NASA/JPL, 1964 

MARS IS A DEAD PLANET 



USGS/NASA/JPL 

NASAôS M AR I N E R  9  AT  M AR S ,  1 9 7 2  

MARS SHOWS SIGNS OF A WATER-RICH PAST 
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V I K I N G S H OW S  F L U V I AL L AN D F OR M S ,  1 9 8 0  

MARS SHOWS EVEN MORE SIGNS OF A WATER-RICH PAST 
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M AR S  OR B I T E R  C AM E R A S E E S  GU L L I E S ,  1 9 9 6 - 2 0 0 6  

200 m 

AND THESE GULLIES SEEM TO HAVE BEEN FORMED RECENTLY 



 P E R C E PT I ON  H AS  C H AN GE D  
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S U R FA C E  C H A N G E S  O N  M A R S  

WHERE CAN WE EXPECT THEM TO HAPPEN? 
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WHAT CAN WE EXPECT? 
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I M PA C T  C R AT E R I N G  POSITION IN SPACE 

ATMOSPHERE 

INCLINED AXIS W E AT H E R  D Y N A M I C S  

P O L A R  D Y N A M I C S  

GRAVITATION M A S S  M O V E M E N T  
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WHAT CAN WE EXPECT? 



S U R FA C E  C H A N G E S  O N  M A R S  

WHEN AND WHERE DO THEY OCCUR? 

éAND WHAT DO THEY TELL US? 
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S E AS ON AL C H AN GE S  OF  D U S T  L OAD  

ATMOSPHERIC DYNAMICS AT GLOBAL SCALES 
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C H AN GE S  B Y W I N D :  AE OL I AN  P R OC E S S E S  

ATMOSPHERIC DYNAMICS AT LOCAL SCALES 
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C H AN GE S  B Y W I N D :  AE OL I AN  P R OC E S S E S  

ATMOSPHERIC DYNAMICS AT LOCAL SCALES 
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DUST DEVILS AS SEEN BY SPIRIT, 2005 
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AC T I V E  D U S T  D E V I L S  I N  M I D  L AT I T U D E S  

DUST DEVIL AS SEEN BY HiRISE 
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NASA/JPL/HiRISE, 2007, PSP_005383_1255 

DUST DEVILS AS SEEN BY HiRISE 



L I N E AR  GU L L I E S  I N  T H E  R U S S E L L C R AT E R  D U N E F I E L D  
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CO2 SLABS MOVING DOWNHILL 
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CO2 SLABS MOVING DOWNHILL 
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L I N E AR  GU L L I E S  I N  T H E  R U S S E L L C R AT E R  D U N E F I E L D  

CO2 SLABS MOVING DOWNHILL 
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GU L L I E S  I N  T H E  M ATAR A C R AT E R  

SEASONAL CARBON DIOXIDE ICE 
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GU L L I E S  I N  T H E  R U S S E L L C R AT E R  D U N E F I E L D  

SEASONAL WATER 
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S E AS ON AL C H AN GE S  OF  P OL AR  C AP S  

LS=357Á LS=269Á LS=211Á 

ATMOSPHERIC DYNAMICS AT GLOBAL SCALES 
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T H E  M AR T I AN  P OL AR  S W I S S  C H E E S E T E RR AI N  

CLIMATE CHANGE SUGGESTED FOR MARS? 
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H AP P Y FAC E  S W I S S  C H E E S E  AS  S E E N  B Y H I R I S E  
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CLIMATE CHANGE? PROBABLY NOTé 



NASA/JPL/UNIVERSITY OF ARIZONA,  PSP_002532_0935, 2007 

S TAR B U R S T  S P I D E R S OF  M AR S  

POLAR CARBON DIOXIDE GEYSERS 
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ôAR AN E I F OR M Sô OF MARS 

POLAR CARBON DIOXIDE GEYSERS 
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S P I D E R S  OF  M AR S :  P OL AR  C O 2  GE Y S I R S  

SOUTH POLAR SPRING AT Ls=181Á 
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S P I D E R S  OF  M AR S :  P OL AR  C O 2  GE Y S I R S  

SOUTH POLAR SPRING AT Ls=195Á 
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S P I D E R S  OF  M AR S :  P OL AR  C O 2  GE Y S I R S  

SOUTH POLAR SPRING AT Ls=226Á 


