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Water has cycles under the ground ( ) as well as above ( ).xy-coordinates ±z ?
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SOIL WATER and AIR OBSERVATIONS

Ice layers inside hills in the middle of summer

and later in other hills and eskers.

Penetration rate ?

through the interface

Air

Liguid water

Vapor in soil air
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Temperature dependent processes in soil air and water

Instrument

for air velocity 
measurementsWater infiltration is hindered by

soil air.  
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     Outflows of air in Mustasuppa pit from positions A and B, see above . 

Date 
2004 

30.7. 5.8. 24-25.8. 

 m/s oC RH% m/s oC RH% m/s oC RH% 
Holes  A 0.15   4.2   62 0.07-

0.22 
3.6  48 0.2-0.4 3.9  55 

Holes  B No flow 0.1-0.55 8.8  89 0.2-0.5 5.3   

 

Air flows in similar eskers

Stone of Leiriharju

Bottom of Mustasuppa pit

47 m

250 m
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Inflow below stone, outflow in pit bottom

Nuclear measurements for soil moisture and snow mass determinations
see: http://www.mv.helsinki.fi/home/skasi/G10.pdf

In winter we have water storage in snow. The snow 
2mass (kg/m ) can be measured by soil gamma 

radiation, and the cesium from Chernobyl seems 
also to be a tool for the determination of soil moisture
below the ground in the first desimeters. The cesium 
stabilization in soil should be confirmed by new 
measurements. After 1986 I measured nonde-
structively also other Cs-profiles in southern Finland 
than in my 2001 paper. My 2005 Physics Days poster 
presents the map of Cs-deposition most sharply among 
my publications. 
The chemical bindings in and temperature of 
matter do not cause errors in gamma measure-
ments. In simulations of the kind of measurements 
itself I presented the poster G10 in the 10th ISRP of 
the IRPS (International Radiation Physics Society) 
in Coimbra in Portugal in 2006. 

W¶

¶ ss

 

S(q,Z) = 0.99
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For angles (0...q) the Klein-Nishina cross 
sections  must be multiplied  by S-value  
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Gamma photon scatterings:

Stokes parameters

polarisation effects

Rayleigh scattering is energy-retaining
(-holding) and very sharply on small 
angles.

Compton scattering tail near the zero 
angle seems to be very small.

In Physics days 2008, Turku, Conference Hotel Caribia, 27.3.

S.  Kasi 2003
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