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The first evidences that water was
largely present in the past on Mars 
surface was provided by the Viking 
missions orbiter and later confirmed by 
the following missions

Ma'adim Vallis
600-km-long 
channel
draining into
crater Gusev.
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Presently most of the water is
present on Martian surface as
ice in the North polar caps
and also in in the South pole 
seasonally covered by CO2 

ice. Part of it is also trapped
in permafrost.
A large amount has been
swept out by the solar wind.
However, water should be 
still present in the subsurface
and could be in the liquid
form. 
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• On December 1996, during
the IMEWG meeting held
in Cocoa Beach, ESA 
announced the intention to 
realize a class F mission.  

• ASI Delegation proposed to 
include in the P/L a new 
instrument , a radar 
sounder to analyse the 
structure of the Martian
subsurface and search water 
reservoirs in the depths: 
MARSIS

• Mars Express was
launched on June 2, 2003, 
MARSIS started to operate 
on July, 5 2005 and is still
in operations
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Interfaces between layers 
having different electrical 
properties
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The capability to detect
liquid water under the ice
depends on the dielectric
contrast between materials
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Dry and/or cold geological
materials are favorable
environments for deep radio
wave propagation as wave
attenuation is usually low.

56th session STSC



Reflection coefficient 

absolute value ( )

Radar echoes from the 
interfaceces between 

different materials

ice

free space

0 1
saturated 
sediments

MARSIS 

frequencies

The capability to detect
liquid water under the ice
depends on the dielectric
contrast between materials

Subglacial liquid water on Mars 

Dry and/or cold geological
materials are favorable
environments for deep radio
wave propagation as wave
attenuation is usually low.

56th session STSC



Reflection coefficient 

absolute value ( )

Radar echoes from the 
interfaceces between 

different materials

ice

free space

0 1
water

MARSIS 

frequencies

The capability to detect
liquid water under the ice
depends on the dielectric
contrast between materials

Subglacial liquid water on Mars 

Dry and/or cold geological
materials are favorable
environments for deep radio
wave propagation as wave
attenuation is usually low.

56th session STSC



Radar echo sounding (RES) has been extensively used to 
detect subglacial lakes in Antarctica

Credits: NSF/Zina Deretsky
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Mars subsurface is analogue in many areas
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Plaut et al., 2007
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False echo caused by the massive presence of Co2 Ice

On-board processed data
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Raw uncompressed data stored in Flash memories 
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Lacus Argentarium
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