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The mean soil moisture (top left) obtained from biweekly surveys con- ducted using mobile

cosmic-ray neutron (CRN) detection (top right) in the period December 2018 to May 2019.

Bottom: the stationary CRN field sites positioned along the CRN survey route, representing



the three dominating landcover types in the area (l to r: agriculture, heathland, forest).

Images courtesy of Mie Andreasen.

Soil moisture (SM) controls the exchange of water and energy at the

ground–atmosphere interface. Robust ground‐based SM products with a spatial

resolution of hundreds of meters and a spatial coverage of tens of kilometers are

needed to improve catchment‐scale hydrological models used for water resource

management, drought monitoring, and warning systems for wildfires and floods.

Researchers introduced a novel approach for mobile cosmic‐ray neutron (CRN)

systems, which measure neutrons produced by incoming cosmic radiation from space

interacting with hydrogen atoms in soil moisture, to map SM at a spatial scale of tens

of kilometers in heterogeneous landscapes. They combined neutron datasets of two

energy ranges with theoretical developments to create a simplified process that

identifies different land cover types using the neutron data alone without the need for

numerous soil samples collected along the survey route.

The team tested the approach in a catchment in western Denmark and found it

provides more realistic SM values across the three dominant land cover types

compared with the standard approach for CRN SM mapping. The mean SM values were

both more consistent with measurements from a capacitance sensor network and with

local knowledge.
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