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Horizon 2020
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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

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 Strategic Research Agenda

systems and those with more developed capabilities.

CONTACT US
s see the current plan for calls in EMFIR > Calls:
s submit ideas for metrology research in re A > Health
s submit project proposals in response to : ® z
s register as an expert to help EURAMET « » Environment
* read guides to the call, evaluation, negoti >
Fundamental Metrology
EMPIR H -

Standardisation
Capacity Building
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

Dissemination
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es - ::” _ Climate change is one of the greatest challenges of our time.
ot o = The temperature rise of the atmosphere of our planet, due to the
- %_Q_u -. =~ greenhouse effect, is caused by the increase of GHG emissions.
WS e,
:-%JI- E{Eﬁ; _:_ .-.-.-._
. . % o - _ » ICOS: Monitoring of GHG emissions, the dispersion of GHGs and

—

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

EURDEP appropriate climate change mitigation measures.

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

Both networks could profit from radon measurements at the outdoor

vt R level. But traceability to the Sl system is not established yet.
-.Radiological Network: =

gy

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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Introduction — What ?

Traceability to the Sl system
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Radon and radon flux in maps for radiation WP4 Validation of radon flux models and inventories WP3
protection issues Ac using radon flux and terrestrial data
. . SCCH
+ Identification of RPA ﬁ * JOHy = JRn * —30 } + Radon flux maps in GHG and climate change studies
+ Quantifying the radon wash-out peak | »%, & o + Inclusion of data from radiological early warning systems
« Data accessibility and public . j_— 3 o] e i « Validation of radon flux maps using radon flux
engagement TN I oy | 5 measurements and outdoor radon activity concentrations
1 ‘\ . m._,-—J - ; 7 "
] 1

Traceable measurements of outdoor radon
activity concentrations

Radon flux measurements

AT B A
WP1 TV AN NS

+ Development of a reference radon
flux monitor

+ Test under field conditions

+ Measurement campaigns

+ RTM application
| Y

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

W |

e e .
WPt

ﬂ’Management and coordination S -

Seven leading European NMI/DI in the ﬁeld of cllmate obsewatlon and mnlsmg radiation. -ICUS ..IRC and other stakehdlders dlrecfly
involved as JRP-partners. Sufficient further external partners with high-level expertise to cover the broad spectrum of two scientific
communities. ngh 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. 19ENV01 traceRadon denotes the EMPIR project reference.
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b "'"ﬁ%T Why is Radon an issue in climate observation?

& = - » GHG flux measurements are difficult though GHG concentration measure-
; ,:t;— -~ ments are established.
ww= = » With radon activity concentration and radon flux measurements GHG fluxes

Cimaie obseaion ek cgn be traced!

00| CHe 9] . ﬂ& ] ICO..S Atmosp_l‘{eri(f
] {1 :)J | Station Specifications:
2000° A MJ‘#’*W&' \,f‘ & NP Radon monitor: “At the
1800 present stage, Radon-222
ff;ﬂ;[;m] — ,—: o - measurements are not
A J‘ » mandatory  in ICOS.
EV FAVAREY B RV NN However, Radon-222 is
TN Y Y S 5350 recognized as a very
. J8 L O O L valuable measurement, in
5 “RnfBam’] oL particular for trace gas flux
10 & ;tg‘ i estimates.”
AN N > Determine source
0 e r,t terms of GHG
12 13 14 15 16 17 18

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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P T§ Introduction — Radon Tracer Method i E EURAMET

“ = =~ 1. To develop traceable methods for the measurement of outdoor low-level radon
" AN e activity concentration in the range of 1 Bq m-3 to 100 Bq m-3, with uncertainties of
m%i = 10 % for k = 1, to be used in climate monitoring (...) .
"EE’:; _— 2. To develop the capability for traceable radon flux measurements in the field,

L - g e based on the development of a radon exhalation reference system “exhalation bed”
R e 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

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. 19ENV01 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 Bq m-3 to 100 Bq m-3, with uncertainties of
10 % for k = 1, to be used in climate monitoring (...).

Srile et 3 3. (...) To support the validation with dosimetric and spectrometric data from the
Radiological Mefwark: - radiological early warning networks in Europe (...).

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 :
16 % Terrestrial

UNSCEAR, 2008: 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 a’

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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Objectives — static to dynamic
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EUROPEAN ATLAS OF NATURAL
RADIATION Terrestrial radionuclides

Static maps:

o

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

mﬁ - L LSt

aam

Dynamic maps:

The early warning network - 5. T
shows online data for the o W AT
dose rate. But outdoor i
radon concentration or
even better online data on e Ra
radon flux (emission) is
missing! .. Radiological Network: -,

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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b B Our task: Joining forces in the field of radon ™ g
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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
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New metrology for radon
at the environmental level
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New sources
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Achievements — 3: Radon flux
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Calibration
Continuous radon flux systems according the experimental and
theoretical results Radon Monitor

Accumulation t

Chamber N, mp

z=l.']'.IRmI

New traceability!

Inter-comparison

» Good agreement between participants

» Static period is used to determine the leakages of the system
and the applicability of linear assumption

» Integration time and device sensitivity are key to determine
the radon flux

Next steps:

» Further data analysis (increasing period), optimize the

¥ L & Ea Rl methodology, check the time of linear assumption

i == e = (oS efE L NRSISWNNEJNOR > Produce the guidelines to installation and operation in field

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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PTB Achievements — 4: Data reanalysis
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Radon flux based on Radon flux based on Radon flux difference
GLDAS-Noah v2.1 soil moisture ERAS5-Land soil moisture
July 2019 s July 2019 |

-20 -10 0 10 20

The identification of the
right origin of Ambient
Dose Equivalent Rate
(ADER) peaks is a
crucial issue to prevent
the impact of false alarm
in the population.
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The key targets to be reached by the end of this project (and to be exploited in the 5 years
that follow the end of the project) are as follows:

>

>

>

New Sl traceability for measurement quantities used in climate observation and
radiation protection;

New customer calibration services for new types of measurement and new types of
device. To develop a first standard protocol for the application of the radon tracer
method (RTM) to enable retrieval of greenhouse gas fluxes at atmospheric climate gas
monitoring stations and to use radon flux data for the identification of Radon Priority
Areas (RPA);

To validate current radon flux models and inventories by the new traceable
measurements of radon activity concentration and radon flux. To support the validation
with dosimetric and spectrometric data from the radiological early warning
networks in Europe;

To provide easy to use dynamic radon activity concentration and radon flux maps
for climate change research and radiation protection in line with Council Directive
2013/59/EURATOM, including their use to identify RPA and radon wash-out peaks;

To facilitate the take up of the technology and measurement infrastructure.

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. 19ENV01 traceRadon denotes the EMPIR project reference.
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PTB Aim: presentation on all continents
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Last continent reached: Antarctica!
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... to the 12 traceRadon-project collaborators:
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... to the traceRadon-project Stakeholder Committee, Stakeholders, MSU,
EURAMET,

... and for your attention!
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... to the traceRadon-project Stakeholder Committee, Stakeholders, MSU,
EURAMET,

... and for your attention!




