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Theme 2: Accuracy requirements for atmospheric composition measurements across economic sectors, and temporal and spatial scales
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— o Climate change is one of the greatest challenges of our time.
4 amed The temperature rise of the atmosphere of our planet, due to the
e 2o0, =~ =  greenhouse effect, is caused by the increase of GHG emissions.

Vs | - » ICOS: Monitoring of GHG emissions, the dispersion of GHGs and
Clifiate @bseﬂéanon Netw@rk the resulting GHG concentrations in air, is of utmost importance for
R 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

ens = e level. But traceability to the Sl system is not established yet.
i Radiological Network::;
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- .=~ Why is Radon an issue in climate observation?

» GHG flux measurements are difficult though GHG concentration measure-
ments are established.

' » With radon activity concentration and radon flux measurements GHG fluxes

ICOS Atmospheric
Station Specifications:
Radon monitor: “At the
present stage, Radon-222
measurements are not
mandatory  in ICOS.
However, Radon-222 is
recognized as a very
valuable measurement, in
particular for trace gas flux
estimates.”
» Determine source
terms of GHG
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Traceability to the Sl system
A A A A

Radon and radon flux in maps for radiation WP4 & Validation of radon flux models and inventories WP3
protection issues A using radon flux and terrestrial data
, o Cey
* Identification of RPA JCHy = JRn Acrn « Radon flux maps in GHG and climate change studies

« Inclusion of data from radiological early warning systems
« Validation of radon flux maps using radon flux
measurements and outdoor radon activity concentrations

» Data accessibility and pUb|IC

CH, [ppo)
engagement :

A LA e

poon e
WP1 WP2

Traceable measurements of outdoor radon
activity concentrations

-f"\kw-wf \/ N AR Radon flux measurements
E l W 350

{RoBan) S « Development of a reference radon
AAN: flux monitor

« Test under field conditions

« Measurement campaigns

« RTM application

 Traceable low-level radon sources
+ Development of a transfer standard
« Calibration and long-term stability

: I [ree ,
€O, [ppm) b
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Management and coordination

WP6

Seven leading European NMI/DI in the field of climate observation and ionising radiation. ICOS, JRC and other stakeholders directly
involved as JRP-partners. Sufficient further external partners with high-level expertise to cover the broad spectrum of two scientific

- communities. High interest by stakeholder community, expressed by 65 letters of support and a large group of 34 potential Collaborators.w
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= £ 1. To develop traceable methods for the measurement of outdoor Iow-IeveI radon
) - activity concentration in the range of 1 Bq m-3 to 100 Bq m-3, with uncertainties of

> 3 S 10 % for k = 1, to be used in climate monitoring (...) .
i?;ﬁ{f _— 2. To develop the capability for traceable radon flux measurements in the field,

: based on the development of a radon exhalation reference system “exhalation bed”
Chmate @bsmtlon Netwtrrk
and a transfer standard (...) .

Concen-
tration

3. To validate current radon flux models and inventories by the new
traceable measurements of radon activity concentration and radon flux

(...).
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» 222Rn is generated in the ground and takes part in atmospheric transport
processes, but has only one well-defined sink (radioactive decay) because it is
inert

» Temporal / spatial distribution is determined by atmospheric transport
» Ideal proxy / tracer for modeling atmospheric processes
» Validation / improvement of transport models
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Radon Tracer Method (RTM):

N
[N)
|

wind speed
/ms’
L1 RN 1
| ;
ll\‘
o [6,]

;
\
¢
.
b

» The strength of the correlation
allows the GHG fluxes to be

c(CO,) [ ppm c(CH,) / ppm
P
|
T

[ | A B e o] i estimated when the radon flux
AN j’q‘ J \J/f \ I is known

| T . -~ » Comparability only with

S o A AL w : traceable calibration!
* h " date1:’5.d © J::g-;ust199168- ’ 50(222Rn1)0/8qm'35 “

Rottger et.al. Strahlenschutzpraxis 2021
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Adv. Geosci., 57, 37-47, 2022 .
https://doi.org/10.5194/adge0-57-37-2022 Advances in
© Author(s) 2022. This work is distributed under Geosciences
the Creative Commons Attribution 4.0 License.
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Radon metrology for use in climate change observation and
radiation protection at the environmental level
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Control PC
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Portable two-filter dual-flow-loop 22*Rn detector: stand-alone
monitor and calibration transfer device
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Numerical Algorithms are available)
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