e sy roe (BGUEE-
Use of Cosmic -ray Neutron Sensing
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» Soill Moisture Measurement Gap
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[1] ESA SMOS (http://www.esa.int/Our_Activities/Observing_the Earth/SMOS/Horn_of Africa_drought seen_from_space) 4 q

[2] The Clay Research Group (http://www.theclayresearchgroup.org/images/ert,jpg) Physikalisches Institut, Universitét Heidelberg
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» Neutron Interaction with water
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» CRNS Overview
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» CRNS Overview
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» Stationary and Roving

In collaborationwith Martin Schron, UFZ Leipzig
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» Stationary Instruments
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» Motivation for Smart Agriculture




» Motivation for Smart Agriculture

Average field area [ha] Other
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Ordnance Survey Ireland Government of Ireland, 2012




» Motivation for Smart Agriculture

Average field area [ha] Other
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V One sensor per field

V Large measured volume

V' No removal during management

V Low maintenance
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Ordnance Survey Ireland Government of Ireland, 2012 Physikalisches Institut, Universitat Heidelberg




» Motivation for Smart Adgriculture

Santa Rita Creosote Neutron count and precipitation
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V One sensor per field

V Large measured volume

V' No removal during management

V Low maintenance
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O Irrigation challenges

O pivot irrigation real  -time monitoring

O pivot irrigation hybrid data fusion




» Challenges : Sprinkler Irrigation

See also C. Brogi:

Novel assessment and development
of land surface modelling for
irrigation schemes in Mediterranean
apple orchards
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» Challenges : Sprinkler Irrigation 'J

See also C. Brogi:

Novel assessment and development
of land surface modelling for
irrigation schemes in Mediterranean
apple orchards
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» Challenges : Sprinkler Irrigation 'J
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Il Euilding

See also C. Brogi:

Novel assessment and development
of land surface modelling for
irrigation schemes in Mediterranean
apple orchards
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» Timeseries of irrigation (Agia) 'J

In collaborationwith Cosimo Brogi, FZ Jilict

Before irrigation, the CRNS soil moisture match the reference data.
With irrigation, only temporal dynamics are patrtially represented.
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» Agia Neutron Simulation 'J
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In collaborationwith Cosimo Brogi, FZ Jilict

. . . I Dense_Fruit_Trees
Setup of the actual scenario simulations: I Sparse Fruit_Trees

A 600x600 meters domain (center CRNP) B Trees
I Sparse_Trees

A Irrigation area coincident with field S10 [ Grass
A 8 layers covering 1000 meters of air and 1.6 meters of ¢ [l Bushes
A 4 layers of air (with source/detector) [ Baresoll
A 3layers of vegetation/air [] White_Road
A 3layers of soil @.125, 0.125).35, 0.351.6) [ Asphalt_Road
I Euilding
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» Interfaces




Cosmic SWAMP

In collaborationwith Patrick Stowell, Universityf Sheffield

Yield
Forecasting

VWC
Extraction

Use of hybrid sensor networks to
optimise irrigation (SWAMP)

Adding CRNP to capacitive probe
networks for monitoring large
centre pivots (COSMIC-SWAMP)

PCSE Simulations for automated
yield optimisation



