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Introduction - 1
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b MZ § 3;“ Climate change is one of the greatest challenges of our time.
= o7 o - The temperature rise of the atmosphere of our planet, due to the
- e 2o9, -~ =  greenhouse effect, is caused by the increase of GHG emissions.
i ?%96: “' Ay —.
°o0 o0& == 2

. & . % o= - _ » ICOS: Monitoring of GHG emissions, the dispersion of GHGs and

II e Spanien T v tard.

Clirate Obsenvation Network ~ 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 Sl system is not established yet.
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Introduction - 2
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B ""“""' Why is Radon an issue in climate observation?

= = » GHG flux measurements are difficult though GHG concentration measure-
- 2%.. _  ments are established.

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

—

Giroats ebsnyalion Netiai can be traced!
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Achievements — 1: New activity standards

8.0
Adv. Geosci., 57, 3747, 2022 .
https://doi.org/10.5194/adgeo-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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New metrology for radon
at the environmental level
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Achievements — 3: New comparisons
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Applied Radiation and Isotopes 181 (2022) 110093
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Applied Radiation and Isotopes
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€ Leibniz Universitat Hannover, Institut fiir Radiookologie und Strahlenschutz, 30419, Hannover, Germany
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Achievements — 5: New Innovation
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Article

Development of >Rn Emanation Sources with Integrated
Quasi 27t Active Monitoring

Florian Mertes *\, Stefan Rottger and Annette Rotiger

Physikalisch-Technische Bundesanstalt, National Metrology Institute, 38116 Braunschweig, Germany;
stefan.roettger@ptb.de (S.R.); annette.roettger@ptb.de (A.R.)
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Adv. Geosci., 57, 63-80, 2022 . Mains Power — _ Electronics Enclosure
https://doi.org/10.5194/adgeo-57-63-2022 Advances in {(110-240V AC) —1 i
© Author(s) 2022. This work is distributed under Geosciences h I
the Creative Commons Attribution 4.0 License.
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Achievements — 7: New approaches for
P& Interational Journal of mem ber States

Environmental Research (\
L J and Public Health MD\P}

Review
Outdoor Radon as a Tool to Estimate Radon Priority Areas—A
Literature Overview

Igor Celikovi¢ !, Gordana Panteli¢ !, Ivana Vukanac !, Jelena Krneta Nikoli¢ !, Milo§ Zivanovié¢ 10, https :Ild0| ‘Orgllo ‘3390h]erph19020662
Giorgia Cinelli 2.3+, Valeria Gruber 4, Sebastian Baumann 4, Luis Santiago Quindos Poncela 5
and Daniel Rabago *

Descriptive Statistics Map
1 »VINCA” Institute of Nuclear Sciences—National Institute of the Republic of Serbia, University of Belgrade, Count No. of. GM
11000 Belgrade, Serbia; icelikovic@vin.bg.ac.rs (L.C.); pantelic@vin.bg.ac.rs (G.P); vukanac@vinca.rs (LV.); try Locations Season Range_3 (AM) GSD 3
jnikolic@vinca.rs (J.K.N.); milosz@vin bg.acrs (M.Z)) (Bqm=3] [Bqm~—3] (Bq m~2]
?  European Commission, Joint R h Centre (JRC), 21027 Ispra, Italy USA, Misso 82 Annual 11-110 25 15 Yes
3 Laboratory of Observations and Measurements for the Climate and the Environment, USA, lowa [83] 111 Annual 7-55 29 14 Yes
National Agency for New Technologies, Energy, and Sustainable Economic Development (ENEA), Minesota [83] 6l Annual 4-55 19 1.8 Yes
90141 Palermo, Italy Kev [77 Winter 19-63.5 (34.10)
4 Austrian Agency for Health and Food Safety, Department for Radon and Radioecology, 4020 Linz, Austria; Turkey [77] 4730 Summer 7-28 (15.34)
valeria.gruber@ages.at (V.G.); sebastian.baumann@ages.at (S.B.) Slovenia [45] 60 Annual 3.7-41.0 11.8 Yes
*  Radon Group, University of Cantabria, 39011 Santander, Spain; luis.quindos@unican.es (L.S.Q.F.); China [79] 101 Annual 3.6-239 (9.3)
daniel rabago@unican.es (D.R.) China [589] 165 Annual 3-50 13.2(14) No
*  Correspondence: giorgia.cinelli@enea.it iﬁ‘l'blia [;11{;})‘] 2‘; im‘ﬂi <244 29 (57) ;-8 No
nglan o) nnua.
> Winter 4-13 (5-13
Norway [82] 82 Summer 8210 (29—3%) No
Summer 32476 (19.7)
Lebanon [81] 24 Autumn  L0O-57.0 (16.1) No.
"E Winter 0.2-66.3 (13.4)
z Ireland [92] 18 Annual  42-7.7 (5.6) No
= Japan [78] 696 Annual 1.8-35.3 59 (6.1) No
& Germany [55] 173 Annual 331 9 1 Yes
£ Iceland [01] 1 May-july 16 No
g Malta [73] 3 Summer  0.8-3.6 No
S Cyprus [97] 12 August 2-134 9(11) No
East Asia [96] 20 3months  5.3-17.0 (10.7) No
Syria [102] 36 10 min. 566 21 (25) No
. Theor. Annual 6-11
! o M o - Mantenegro [99] 1 Annual  13+4 (13) No
Day Spain [101] 25 Annual  1.2-15.8 (5.2) No

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.



Achievements — 8: Field intercomparisons

International Journal of
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Article g
Intercomparison of Radon Flux Monitors at Low and at High
Radium Content Areas under Field Conditions

Daniel Rabago ''7, Luis Quindés "*, Arturo Vargas >, Carlos Sainz !, Ileana Radulescu *,

Mihail-Razvan Ioan 3, Francesco Cardellini ¢, Marco Capogni ?, Alessandro Rizzo *{, Santiago Celaya ',
Ismael Fuente 107, Marta Fuente ®(, Maria Rodriguez ? and Claudia Grossi 2

Radon Group, University of Cantabria, 39011 Santander, Spain; daniel. rabago@unican.es (D.R.);

carlos sainz@unican.es (C.5.); santiago.celaya@unican.es (5.C.); fuentei@unican.es (1.E)

Laboratory of 222Rn Studies, Institut de Técniques Energetiques, Universitat Politécnica de Catalunya,
08028 Barcelona, Spain; arturo.vargas@upc.edu (A.V.); maria.dolores. rodriguez@upc.edu (M.R);
claudia.grossi@upc.edu (C.G.)

Horia Hulubei National Institute for R&D in Physics and Nuclear Engineering, 077125 Magurele, Romania;
rileana@nipne.ro (LR.); razvan.iocan@nipne.ro (M.-R.L)

National Institute of lonizing Radiation Metrology (INMRI)—Italian National Agency for New Technologies,
Energy and Sustainable Economic Development (ENEA), Via Anguillarese 301, 00123 Rome, Italy;
francesco.cardellini@enea.it (F.C.); marco.capogni@enea.it (M.C.)

Radiation Protection Institute (IRP)—Italian National Agency for New Technologies, Energy and Sustainable
Economic Development (ENEA), Via Anguillarese 301, 00123 Rome, ltaly; alessandro.rizzo@enea.it
Laboratoire des Sciences du Climat et de I’Environnement, (LSCE-IPSL), CEA-CNRS-UVSQ,

Université Paris-Saclay, 91191 Gif-sur-Yvette, France; marta.fuente-lastra@lsce.ipsl.fr

Correspondence: quindosl@unican.es

o

https://doi.org/10.3390/ijerph19074213
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Achievements — 9: New maps
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Achievements — 10: Campaigns for
authorities
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Bulgaria :

The legend:

1 - Evacuation

2 - Dryerite tube/dryer

3 - Stopper

4 - Water tap

5 - Lucas Cell 300 A

6 - Plastic tubes

7 =~ Test tube

8 - Bubbler

9—Inlet

10 -WG1001 Water degassing unit
9 11 - Manometer
12 = Pump

https://doi.org/10.3846/jeelm.2022.17411

10
WG 1001 WATER DEGASSING UNT‘|

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.



-\
EURAMET

PTB Worldwide collaboration

= )
= |9
Physikalisch-Technische Bundesanstalt g/
Braunschweig und Berlin X

>
S
%

Last continent reached: Antarctica!
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Summary

0
The key targets to be reached by the end of this project (and to be exploited in the 5 years
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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 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.
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to the traceRadon-project Stakeholder Committee, Stakeholders, MSU

EURAMET,

. and for your attention!
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