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Radiation Protection and Climate research
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Climate change is one of the greatest challenges of our time.

The temperature rise of the atmosphere of our planet, due to the

greenhouse effect, is caused by the increase of GHG emissions.

➢ ICOS: Monitoring of GHG emissions, the dispersion of GHGs and

the resulting GHG concentrations in air, is of utmost importance for

appropriate climate change mitigation measures.

➢ EURDEP: Collection and exchange of radiological monitoring data

between participating countries of the radiation in the environment.

Both networks could profit from radon measurements at the outdoor

level. But traceability to the SI system is not established yet.



What was done
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Traceability to the SI system
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Follow up: EURATOM NuClim

➢ Goal:

Provide an accurate and time-varying baseline reference level for European 

GHG concentrations based on nuclear observations

➢ Strategy:

Use atmospheric radon concentrations at oceanic remote sites to identify 

baseline conditions, representative of hemispheric background values

➢Nuclear observations to improve Climate research 

and GHG emission estimates (2.6 M€,  4 a)
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NuClim sites
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NuClim: Observations & Applications

➢Observations:

• Atmospheric radon activity concentrations

• GHG concentrations (CO2, CH4)

• Ambient gamma dose rate

➢Applications:

• Estimation of GHGs background levels

• Characterisation of pollution events, clouds, and 

aerosols

• Assessment of the Influence of plankton organisms on 

marine GHGs emissions



222Rn emanating sources
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Activity of 226Ra sources

➢ one of the most precise standardisation methods
for  emitting nuclides

A < 0.5 %

➢ primary method
does not need other radioactive standards
representation of [Bq] traceable to [s] and [m]

➢ detector efficiency is determined very precise by
geometrical parameters

apertures

➢ influence through activity distribution on source
autoradiography
Monte-Carlo sampling

ϵ =
1

4π

ΩdAwdAdA׬

wdAdA׬



226Ra activity 2018-1121

-spectrometry:
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activity of 2018-1121:

A(226Ra) = 1104.1(63) Bq

(confirmed with -spec.)

auto radiography:



222Rn activity from 2018-1121
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Detector Calibration

ARMON v2.0 and ANSTO 200 L in 20 m³ climate chamber
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Data collection



24

Comparison with model
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Data deviation (1)
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Data deviation (2)
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ANSTO 200 L calibration
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ARMON v2 calibration



29

Puls calibration for in field 
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Puls calibration for in field 
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Puls calibration for in field 

ARMON v2.0
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ARMON v2 calibration
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ARMON calibration
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ARMON calibration
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Thanks…

… to the RadonNET partners:

… to the NuClim partners:

… to the Stakeholder Committee, Stakeholders,  EURAMET, EURATOM

… and for your attention!
The project (23IND07 RadonNET) has received funding from the European Partnership on Metrology, co-financed 

from the European Union’s Horizon Europe Research and Innovation Programme and by the Participating States.
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