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Local Groundwater Recharge Rates Determined with Soil Moisture
from Cosmic-ray Neutron Sensing
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Cosmic Ray Neutron Sensing (CRNS) - how neutrons produced from cosmic radiation tell us about soil water dynamics on Earth’s surface
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CRNS and intermediate scale groundwater recharge
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Motivation Methodology

 Groundwater recharge estimation is fundamental for ¢ Estimation of potential groundwater recharge using

the sustainable use of groundwater resources inverse numerical modelling for 1D soil profiles
(Hydrus: finite element model of water flow in
variably saturated porous media, based on Richards
Equation)

* Uncertainty of groundwater recharge is a major
limitation for accuracy of groundwater models
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 This is important in a quantitative point of view but
also for qualitative issues

* Model input: measured precipitation,
evapotranspiration calculated after Penman-
. . . CRNS measurements are simulated for a depth of 25 cm
MOntEIth Wlth measured atmospherlc data The bottom flux in 150 cm depth is the potential groundwater recharge
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* |n agricultural landscapes groundwater quality might
be threatened by diffuse recharge loads

* First estimate of soil parameters and model setup = — —_—
Preliminary Results after Parker et al. (2016) \k ;

* Correction of CRNS soil moisture also improves model
results in Hydrus
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Establishing a massive CRNS observatory of soil water dynamics and groundwater recharge and future work

Current study site Sources
° 12 CRNS Sensors form Cosmic Sense, DFG Research Group FOR-2694

https://www.uni-potsdam.de/de/cosmicsense.html
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