Soil Moisture Sensin
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Cosmic Ray neutrons are a permanent source of radiation in the environment. \

Relative neutron intensity
% o o ~
I Il | I | | I Il 1 El I IRl - il

=
o

TOPSl0- 250 1 102102:10°
Energy [MeV]

S R O DR 0

0
LI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Relation between
neutron density
and soil moisture
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Intensity W= dN/dr of detected neutrons [arb. units]
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Elastic neutron scattering cross section [barn]

Measurement New and unrivaled technology
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i A The sensitivity of 10 eV - 100 keV neutrons to hydrogen is extraordinarily high. for SOII moisture mon'tonng
Prl NcCi pIe Thus, the intensity of ground albedo neutrons strongly relates to its water content.
_v_ Transport in air leads to the density being represenative for several hectares. Spatial Penetration Temporal
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Detection

A moderated He
detector counts low-
energy neutrons.

Sensitivity
to Water

High-energy neutrons are
comparatively insensitive
to water. At lower energies,
particularly in the blue do-
main, hydrogen can effec-
tively moderate neutrons.
neutrons are slow
and sensitive also to other
chemical compontents.

Mixing In Air
Neutrons are able to travel
hundreds of meters from

origin (contact with the
soil) to detection.

Detected neutron origins (first contact to soil)
# @ Closest 86% of neutron origins for each 12° sector
. Neutron intensity for each 12° sector [arb. units]
> Footprint R,(5g/m;, 5 %)=210m for homogeneous soil

- Hydrological and Climate Models:
Soil Water Storage is a key variable
for accurate prediction of weather, floods and drought
- Irrigation management in agriculture:
Knowlegde of soil moisture can save irrigation water
- Snow height measurements
- Crop water content / yield prediction
- Forest water storage, ground water recharge
- Validation of satellite products
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