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Drought monitor

UFZ Helmholtz Centre for Environmental

Research, Leipzig, Germany
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WMO Global Climate

Observing System
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Progressing climate change

Changing soil moisture trends

Extreme events: droughts, floods, heat waves, wildfire

Water scarcity

Soil erosion

Agriculture: water overuse and pollution

Food security

Weather and climate monitoring and modelling

Water management strategies

Precision farming

Soils as CO2 sink

WMO Global Climate

Observing System
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(102 – 103) m(10-1 – 101) m (103 – 104) m

Point-scale sensors

Satellite-based remote sensing

Horizontal scale

[ESA Sentinel-1]

[https://soilsensor.com]
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(102 – 103) m(10-1 – 101) m (103 – 104) m

Point-scale sensors

Satellite-based remote sensing

Horizontal scale

[ESA Sentinel-1]

[https://soilsensor.com]

[Schrön et al. 2015, ICRC PoS(231)]

Cosmic-ray neutron sensing (CRNS)
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(102 – 103) m(10-1 – 101) m (103 – 104) m

Point-scale sensors

Satellite-based remote sensing

Horizontal scale

Cosmic-ray neutron sensing (CRNS)Calibration establishes 

traceability which in turn 

improves comparability

of different methods

across scales.

[ESA Sentinel-1]

[https://soilsensor.com]

[Schrön et al. 2015, ICRC PoS(231)]
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• European Partnership on Metrology, 2021 Green Deal Call

• 21GRD08 SoMMet: 10.2022 – 09.2025

• 18 Funded partners: 9 NMI/DI‘s + 9 Research institutions

• Coordinated by Neutron Radiation Department of PTB

• Total budget 2.5 M€
www.sommet-project.eu

WP1: Traceability

WP2: Validation

WP3: Harmonization

WP4: Data fusion

WP5: Impact

WP6: Coordination

http://www.sommet-project.eu/


PROJECT PARTNERS:

SUPPORT & STAKEHOLDERS

PROJECT PARTNERS

EXPERIMENTAL SITES

Lead WP2 Lead WP3

Lead WP4

Lead WP1

Lead WP5

Coordination, Lead WP6



CRNS: measurement methodology
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[ESA Sentinel-1]

[Schrön et al. 2015, ICRC PoS(231)]

[T. Sato, COSMOS Workshop, 2020]

PARMA: PHITS-based analytical radiation model 

in the atmosphere [T. Sato et al., Radiat. Res. 170(2):244-259 (2008)]



CRNS: measurement methodology

M. Zboril

12

EURADOS AM 2023

[Schrön et al. 2015, ICRC PoS(231)]

[IAEA]
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[M. Schrön, PhD Thesis Uni Potsdam, 2017]

Field sampling of CRNS footprint:

Point-scale soil moisture measurements and neutron modelling

Calibration* in real world conditions: from albedo neutrons count rate to soil moisture

CRNS: measurement methodology

[H.M.Cooper et al.,

ESSD, 13, 1737–1757, 2021]
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[H.M.Cooper et al.,

ESSD, 13, 1737–1757, 2021]

Exemplary 3-years time series of CRNS

data and comparison to point-scale

soil moisture measurements

CRNS: time series
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[M. Schrön et al.,

Geosci. Instrum. Method. Data Syst., 7, 83–99, 2018]

[H.M.Cooper et al.,

ESSD, 13, 1737–1757, 2021]
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1. Neutron detectors: instrumental effects, stability, response functions

2. Measurand definiton: sensing domain („footprint“) & penetration depth

3. Site-specific calibration procedure of CRNS detectors

4. Influence of hydrogen-rich volumes in footprint on CRNS signal

5. CRNS relies on neutron transport calculations ➔ benchmarking needed

6. Systematic effects (air pressure, humidity, incoming neutron flux intensity)

7. Reliable estimates of uncertainties

➔ Needs for metrology and traceability

Metrology of temperature

and humidity

Metrology of neutron radiation
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• Characterisation of CRNS detectors in metrology labs

• Benchmarking of MC codes for neutron transport calculations

• Neutron spectrometry in real world with Bonner sphere spectrometers

• Traceability scheme for CRNS methodology,
from laboratories to the real world



Neutron metrology in SoMMet
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• Characterisation of CRNS detectors in metrology labs
➔ Examples of instruments:

Hydroinnova, USA StyX Neutronica, DE

ZnS(Ag)-LiF

scintillator

FINAPP, IT

[S. Gianessi, under review]

3He(n,p)
10B(n,α)
6Li(n,α)
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[ESA Sentinel-1]

• Addressing the needs for metrological basis and harmonization in soil 
moisture measurement across the scales and communities

• Development of primary & secondary standards for calibration
of point-scale soil moisture sensors

• Metrologically establishing the CRNS method in labs & real world

• New calibrated data from comparison campaigns ➔ the aim is:
point-scale + CRNS + drone-borne hyperspectral methods
+ satellite-based microwave remote sensing

We are interested in Collaborators!
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