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Introduction:

The MARSES is the sounding instrument developed of
searching for groundwater, water-ice or permafrost layers
existing in some depth under the visible surface in the dry
lands of Mars. One of the more important challenges facing
natural resource managers today is how to identify, measure
and monitoring the cumulative impacts of land use decisions
across space and time.  The secondary task is to measure the
soil properties of Martian subsurface, which includes
porosity, electrical resistance of the liquid phase, thermal
conductivity, temperature dependence. A main task of the
MARSES monitoring system is to examine changes in the
subsurface properties of local areas regolith on the Martian
surface on the base of the database of various soil slices in
terrestrial conditions.

Comparative investigation of Martian and Terrestrial
frozen rocks

The main goa of the MARSES monitoring experiment,
based on the MARSES instrument is a comparative
investigation of Martian and Earth's cryolithozone (possible
investigation of subsurface relics of martian life), drylands
soil dices, and the interpretation of geophysical data of
subsurface soil structure [5], including :

- theoretical development of comparative models of
subsurface frozen dryland structure for typical rocks which
formed martian cryolithozone in the mixture of poligonites
and montmorillonites;

- development of the software package for detailed analysis
of subsurface martian structure - porosity, electrical
resistance of liquid phase, thermal conductivity, temperature
dependence, which are in agreement with the interpretation
of data obtained in the field testing and laboratory supporting
measurements;

- possibility to study subsurface frozen water component
using TEM instruments and induced polarization ( IP )
device in several areas which are close to martian conditions:
Antarctic, lceland, Hawalii (volcanic ared), arid lands;
improvements of hardware and software on the base of
field studies results in order to use in the Earth conditions,
including environmental and geophysical application, and
future space experiments on the Martian surface.

Preliminary results of field studiesin the Arctic area and
at Sir Bani YasIdand.

Results of the field season in the Arctic arearevealed the
existence of strong surface layer with high induced polariza-
tion (1P) effect. On the basis of gained results we have for-
mul ated the complex program of frozen soil structures
sounding during future field expedition in the Arctic area.
Variousinstruments are proposed to be employed including

TEM and DC techniques.

Thefirst field measurements on Sir Bani Yas Idland (UAE)
revealed the existence of thermodynamic balance between
phase conditions of subsurface water, fresh and salted.
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Figure 1 shows measurementson Sir Bani Yas|sland, UAE
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Controlling of this balance is an urgent task for operative
monitoring subsurface system in drylands areain variuos
regions of the world for long-term monitoring nature sub-
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surface ecosystem.

Building of geographical dlice using different instru-
ments allows to obtain correct parameters for MARSES
TEM in order to employ it in frozen soils sounding on the
surface of Mars and for many applications for long-term
monitoring and subsurface studies in the Earth's conditions.
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