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Horizon 2020 is the biggest EU Research and Innovation programme ever with nearly €80
billion of funding awvailable over 7 years (2014 to 2020) - in addition to the private
investment that this money will attract. It promises more breakthroughs, discoveries and
world-firsts by taking great ideas from the lab to the market.
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EUROPEAN METROLOGY PROGRAMME FOR INNOVATION AND FIND OUT MORE
RESEARCH (EMPIR)

About EMPIR
EMPIR is the main programme for European research on metrology. It coordinates research projects to address grand EMPIR Calls and Projects

challenges, while supporting and developing the 5l system of measurement units.
g PP g ping Y EMPIR Publicity

Events
EMRP
Strategic Research Agenda

EMPIR follows on from the successful European Metrology Research Programme (EMRP), which issued its final call for projects in
2013. There is an increased focus within EMPIR on innovation activities to target the needs of industry and accelerate the uptake of
research outputs.

The inclusion of capacity-building activities in EMPIR is helping to bridge the gap between countries with emerging metrology
systems and those with more developed capabilities.

CONTACT US
* see the current plan for calls in EMPIR u Ca”S
s submit ideas for metrology research in re A U Health
s submit project proposals in response to : aan-
s register as an expert to help EURAMET « <
* read guides to the call, evaluation, negoti E U RAM ET

EMPIR H -

The EMPIR initialive is co-funded by the Eurcpean Union's
research and innoavation programme ancd the EMPIR Particif

To take part in EMPIR, please wisit the EMFIR F

Fundamental Metrology

Capacity Building

u
U

U Standardisation
i

U Dissemination

Stefan Rottger ICRM-LLRMT 2022-05-05




r Introduction i Why ?

F‘I'rrmku‘lsch Technische Eundams-mlt

g v
& g
Braunschweig und Berlin % ‘?

Lt = gf Climate change is one of the greatest challenges of our time.
N
o oo = The temperature rise of the atmosphere of our planet, due to the
o s %_{&b -. = greenhouse effect, is caused by the increase of GHG emissions.
o = 2. _{faff'"_'g?_ T
9_7-“' e _—
°c~oﬂ nfﬂ?_ﬂ:z?__ '-- . L . ) )
. o % o - 0 ICOS: Monitoring of GHG emissions, the dispersion of GHGs and

Clifate @bsemat.m Netwgrk the resulting GHG concentrations in air, is of utmost importance for

SGEDED appropriate climate change mitigation measures.

' 7 - U0 EURDEP: Collection and exchange of radiological monitoring data
L e e between participating countries of the radiation in the environment.

Both networks could profit from radon measurements at the outdoor
~ level. But traceability to the Sl system is not established yet.

Radmlugmﬁ Network

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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Traceability to the Sl system

n * f 4

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

. . AccH
+ Identification of RPA ﬂ * JCHy = JRn &cn: + Radon flux maps in GHG and climate change studies

+ Quantifying the radon wash-out peak | =%,
+» Data accessibility and public . ﬁ"
engagement haad

+ Inclusion of data from radiological early warning systems
| e ﬂ- + Validation of radon flux maps using radon flux
- % I measurements and outdoor radon activity concentrations

T~ 1t

_W_h)ﬂ.'

Traceable measurements of outdoor radon WP1 PNPAVIN S :"r ; Radon flux measurements WP2

activity concentrations

+ Development of a reference radon
\ flux monitor
+ Test under field conditions
_ + Measurement campaigns
. ~ RTM application
) ,l[l 1A

'Management and coordination WP6

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

Seven leading European NMI/DI in the ﬁeld of cllmate obsewatlon and mnlsmg radiation. ICOS, JRC and other stakeholders dlrectly
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.

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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RO .- . . . . .
- .=~ Why is Radon an issue in climate observation ?
& U GHG flux measurements are difficult though GHG concentration measure-
% . . ments are established.
“-ET“*T.‘“‘_::-"’;;L_-'? - U With radon activity concentration and radon flux measurements GHG fluxes

Gimae Oosenmin ek can be traced !

oao.| CHe %0 . i h ICO_S Atmospheri_c
] {1 | Station Specifications:
2“””‘_%_‘»",-‘%“&' \,f‘k‘_,-)J NE Radon monitor: A A the
1800 present stage, Radon-222
_ff-l‘—ﬂ;[;m] — ﬁ o ::2 measurements are not
A A Jt » mandatory  in ICOS.
A FAVAREY B RV NN However, Radon-222 s
TNV OV N s recognized as a very
PR L L L 0 L valuable measurement, in
5 “RnfBam’] oL particular for trace gas flux
E A ;E\ estimates.fi
AN N (i Determine source
0 e r,,r terms of GHG
2 13 1 15 16 18

1 4 17
t[d] —=

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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“ ~  ~ 1. To develop traceable methods for the measurement of outdoor low -level radon
Y activity concentration in the range of 1 Bg m=2to 100 Bg m-3, with uncertainties of
g T 10 % for k = 1, to be used in climate monitoring (é ) .
33{; _— 2. To develop the capability for traceable radon flux measurements in the field,
B based on the development of a radon exhalation reference system fi e x h a lba&tdio
Climate Obseryation Metwork

and a transfer standard (é ) .

Concen-
tration

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

(€)

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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— — 1. To develop traceable methods for the measurement of outdoor low-level radon

activity concentration in the range of 1 Bg m-2to 100 Bg m-, with uncertainties of
10 % for k = 1, to be used in climate monitoring (é ).

e 2. ().
& . 3. (é) To support the validation with dosimetric and spectrometric data from the
-~ Radiologicsl Nefwark: . radiological early warning networks in Europe (é ).

4. To provide easy to use dynamic radon and radon flux maps for radiation
protection in line with Council Directive 2013/59/EURATOM, including their use to
identify RPA and radon wash -out peaks (€ ).

Cosmic

0 4 Terrestrial
UNSCEAR, 2008: 1o | 20 %

Radon and its progeny contribute

about half of the natural radiation Ingestion
dose to the public. Rad On - 12%
Public exposure to natural radiation: 52 0/

Total average individual dose: 0

3 mSv al

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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Static maps:

Dynamic maps:
The early warning network
shows online data for the
dose rate. But outdoor
radon concentration  or
even better online data on
radon flux (emission) Is
missing!

E

e T F il Y, » . P
EUROPEAN ATLAS OF NATURAL
RADIATION Terrestrial radionuclides

- Radiological Network: -,

Objectives 1 static to dynamic

u L

o

' » Geological map of Europe. Source:
-# _ modified after Asch, 2005.

based on Karstens et.al. 2015

This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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- . Ourtask: Joining forces in the field of radon g
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Climits Obssiyation Network Radiological Metwark: ©
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based on Karstens et.al. 2015
This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020

research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.
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This project 19ENVO01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020
research and innovation programme. 19ENVO01 traceRadon denotes the EMPIR project reference.



