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Figure S1. Dependency of soil effective diffusivity at 15°C on soil moisture as calculated
with different models (Millington and Quirk, 1960; Rogers and Nielson, 1991; Moldrup et al.,
1996; Moldrup et al., 1999) for different soil porosities together with measured values.
Triangles correspond to individual estimates from the IUP site (Schmithisen, 2012), while the
filled circles were taken from locations close to Malaga from Duefias et al. (1997). Colours of
symbols and lines indicate mean porosity. The general shape of the Millington and Quirk
(1960) and the Moldrup et al. (1996) models for typical hydraulic parameters of b=4 (sandy
soils) and b=8 (clay soils) is very similar, with the curves being identical for b=6. Also
included is the dependency for the Rogers and Nielson (1991) parameterization, which seems
to overestimate the effective diffusivity at low soil moisture and underestimate at high soil

moisture.



26 Radium Activity Concentration
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Figure S2. Distribution of the interpolated % Ra activity concentrations in the soil as derived
from the Geochemical Atlas for Europe (Salminen, 2005) from their measured 2*®U
distributions at 0-0.25 m and 0.5-2.0 m of the soil. For the southeastern part of the model
domain (not covered by the Geochemical Atlas), the ?*Ra activity concentration was
extrapolated based on geological information from a global lithological map (Hartmann and
Moosdorf, 2012), see Section 4.1 for more explanations.
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Figure S3. ?’Rn exhalation rate in January 2006 taking into account the influence of frost on
GLDAS-Noah-based (top row) or ERA-Interim/Land-based fluxes (middle row). Flux maps
with a 50% reduction of the fluxes on ice days (left) and the difference compared to
unreduced fluxes (middle) are shown. The right maps show the fraction of ice days in January
2006 in the meteorological reanalysis used in the respective soil model. Normalized
frequency distributions with frost influence (left panels) and without (right panels) are shown
in the bottom row.
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Figure S4. Influence of elevated water table on ?’Rn flux as percent change in individual
pixels: left, based on GLDAS-Noah soil moisture model, right, based on ERA-I/L soil
moisture model. Water table depth in Europe was taken from a hydrological model simulation
by Miguez-Macho et al. (2008).
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Figure S5. Differences in annual mean 2006 — 2010 climatologies of “’Rn exhalation rates
between our maps based on GLDAS-Noah and ERA-Interim/Land soil moisture (upper left),
between our maps and the Lépez-Coto et al. (2013) 1957-2002 climatology (middle panels),
and between our maps and the Szegvary et al. (2009) fluxes for the year 2006 only (lower
panels). The difference between the Lépez-Coto et al. (2013) 1957-2002 climatology and the
Szegvary et al. (2009) fluxes for 2006 is shown in the upper right panel.



Table S1. Overview of episodic radon flux measurements in Europe from different
publications. The date of measurement is indicated in the table, if it was available in the
particular publication. The flux measurement data are shown in Figure 8, aggregated to
monthly values.

Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
49.42  8.68 14.44 £ 0.98 15.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 18.69 £1.19 15.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 19.15+1.22 15.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 17.81+£1.13 24.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 16.29 £ 0.97 24.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 4.67+£0.32 24.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 12.49£0.73 24.11.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 9.23+0.57 02.12.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 13.03 £ 0.80 02.12.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 3.18+0.19 09.12.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 3.34+£0.21 09.12.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 11.36 £ 0.70 14.12.2011 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 13.65+0.83 14.12.2011 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 9.46 + 0.59 13.01.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 490+0.31 13.01.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 5.74 £ 0.36 16.01.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 6.32+0.39 16.01.2012 Schmithiisen (2012) Heidelberg (Germany)
49.42  8.68 6.39£0.41 24.01.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 478 £0.32 24.01.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 5.98+0.38 08.03.2012 Schmithiisen (2012) Heidelberg (Germany)
4942  8.68 6.88 +0.43 08.03.2012 Schmithiisen (2012) Heidelberg (Germany)
4942  8.68 5.68 + 0.37 08.03.2012 Schmithiisen (2012) Heidelberg (Germany)
4942  8.68 5.52+0.34 08.03.2012 Schmithiisen (2012) Heidelberg (Germany)
4942  8.68 8.37 £ 0.54 20.03.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 5.22+0.31 20.03.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 5.73+0.35 20.03.2012 Schmithiisen (2012) Heidelberg (Germany)
4942  8.68 9.24 +0.55 20.03.2012 Schmithiisen (2012) Heidelberg (Germany)
49.42  8.68 26.68 = 1.67 16.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 22.30+1.39 16.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 10.30 + 0.67 16.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 8.94 +0.55 16.05.2012 Schmithiisen (2012) Heidelberg (Germany)
49.42  8.68 3.34+£0.25 22.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 15.65+0.98 22.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 15.75+0.98 29.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 17.57 +1.09 29.05.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 9.55 + 0.62 05.06.2012 Schmithiisen (2012) Heidelberg (Germany)



Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
4942  8.68 13.51+0.86 05.06.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 30.01+1.90 19.06.2012 Schmithiisen (2012) Heidelberg (Germany)
49.42  8.68 419+0.27 19.06.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 17.35+1.10 26.06.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 18.51 £1.17 26.06.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 5.49+0.35 10.07.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 16.49 £ 1.05 10.07.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 5.53+0.35 24.07.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 18.71+£1.19 24.07.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 13.93+0.88 08.08.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 11.96 +0.76 08.08.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.68 5.46 + 0.35 14.08.2012 Schmithisen (2012) Heidelberg (Germany)
49.42  8.68 13.78 £ 0.88 14.08.2012 Schmithisen (2012) Heidelberg (Germany)
4942  8.66 29.57 £ 1.80 05.09.2012 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 40.22 £2.43 05.09.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 15.66 = 0.97 19.09.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 20.07 £ 1.25 19.09.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 24.18 £ 1.50 02.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 38.71 £ 2.40 02.10.2012 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 10.03 +0.63 08.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 19.92 £1.23 08.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 6.28 £ 0.40 16.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 23.33+1.45 16.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 24.68 = 1.53 23.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 24.24 = 1.50 23.10.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 5.77 £ 0.36 06.11.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 16.29 £1.01 06.11.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 15.47 £0.92 26.11.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 20.89 +1.36 26.11.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 12.05+£0.75 04.12.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 34.01+211 04.12.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 27.28 £1.70 14.12.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 2848 +1.78 14.12.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 18.48 £1.15 18.12.2012 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 17.65+1.10 18.12.2012 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 20.71+£1.30 08.01.2013 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 17.57 +1.10 08.01.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 4.62 £0.30 17.01.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 15.29 £ 0.93 25.01.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 18.63 £1.16 25.01.2013 Schwingshackl (2013) Heidelberg (Germany)



Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
4942  8.66 10.83 £ 0.69 15.02.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 11.06 £ 0.70 15.02.2013 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 19.34+1.21 07.03.2013 Schwingshackl (2013) Heidelberg (Germany)
4942  8.66 14.70 £ 0.92 07.03.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 18.98 £ 1.57 23.07.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 19.62 £1.32 23.07.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 18.40 £1.51 04.10.2013 Schwingshackl (2013) Heidelberg (Germany)
49.42  8.66 20.38 £1.35 04.10.2013 Schwingshackl (2013) Heidelberg (Germany)
4950 8.59 23.19+1.84 17.07.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 11.51+0.90 17.07.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 15.63 +1.25 20.08.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 15.24 +1.19 20.08.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 22.07 £ 1.77 27.08.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 10.04 +0.82 27.08.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 19.29 + 1.54 02.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 35.75+£2.77 02.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 12.74 £1.02 24.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 10.89 + 0.86 24.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 13.57 +1.10 30.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 7.99 + 0.64 30.09.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 6.67 + 0.54 08.10.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 27.64 +£2.15 08.10.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 10.09 +0.81 14.10.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 12.61+0.99 14.10.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 11.98 +0.97 05.11.2013 Schwingshackl (2013) Heddesheim (Germany)
4950 8.59 12.90 + 1.02 05.11.2013 Schwingshackl (2013) Heddesheim (Germany)
4872  2.17 4.97 £0.52 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
48.72 217 7.29£0.61 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
48.72 217 11.07 £ 1.06 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 11.93+1.14 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 4.48 +£0.47 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 9.71+0.93 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 7.63 £ 0.69 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 5.93 £ 0.50 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 4.78 £ 0.40 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
48.72 217 8.14 £ 0.63 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 4.14+0.35 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
48.72 217 443+0.44 10.07.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 9.58 £ 0.75 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 8.91+0.73 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)



Lat.  Long. j(*Rn) (mBgqm?s?) Date Reference Location
4872 217 10.26 £ 0.73 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 10.90 £ 0.81 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 7.89 £ 0.59 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 10.49 £ 0.74 06.08.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 8.37 £ 0.62 23.09.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 17.05+1.19 23.09.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 12.46 £0.92 23.09.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 15.39 £ 1.08 23.09.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 2.17 5.71+0.40 30.10.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 6.29 + 0.46 30.10.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 4.25+0.32 30.10.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 6.02 £ 0.42 30.10.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 4.63+0.34 19.11.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 2.45+0.20 19.11.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 3.82+0.29 19.11.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 5.72+£0.43 19.11.2013 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 5.98 £ 0.43 10.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 8.90 + 0.66 10.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872 217 6.41+0.48 10.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 6.52 £ 0.47 10.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 8.39+0.75 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 4.34+041 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 5.83+0.45 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 4.04+0.34 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4872  2.17 5.64 + 0.55 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
48.72 217 6.87 £ 0.51 24.03.2014 Schwingshackl (2013) Gif-sur-Yvette (France)
4852 525 30.07 £2.48 01.08.2013 Schwingshackl (2013) Bure (France)
4852 5.25 62.00 +5.31 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 32.29 £2.62 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 20.92 £1.56 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 76.16 £ 6.52 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 23.69£1.77 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 13.49+1.22 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 15.27 +1.37 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 54.77 £4.33 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 35.10£2.64 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 13.02 £ 1.08 01.08.2013 Schwingshackl (2013) Bure (France)
4852 525 15.97 £1.08 19.08.2013 Schwingshackl (2013) Bure (France)
4852 525 20.72£1.73 19.08.2013 Schwingshackl (2013) Bure (France)
4852 525 14.88 +1.01 19.08.2013 Schwingshackl (2013) Bure (France)



Lat.  Long. j(*Rn) (mBgqm?s?) Date Reference Location

4852 525 12.97 £ 1.09 19.08.2013 Schwingshackl (2013) Bure (France)
4852 525 1346 +1.14 26.08.2013 Schwingshackl (2013) Bure (France)
4852 525 16.00 £ 1.34 26.08.2013 Schwingshackl (2013) Bure (France)
4852 5.25 15.88 + 1.09 26.08.2013 Schwingshackl (2013) Bure (France)
4852 525 11.16 £ 0.84 26.08.2013 Schwingshackl (2013) Bure (France)
4852 525 18.81+1.26 02.09.2013 Schwingshackl (2013) Bure (France)
4852 525 20.43 £1.37 02.09.2013 Schwingshackl (2013) Bure (France)
4852 525 1491+1.24 02.09.2013 Schwingshackl (2013) Bure (France)
4852 525 14.52 +1.08 23.09.2013 Schwingshackl (2013) Bure (France)
4852 525 14.32 +£1.08 23.09.2013 Schwingshackl (2013) Bure (France)
4852 525 7.82+0.71 23.09.2013 Schwingshackl (2013) Bure (France)
4852 5.25 7.99+0.73 23.09.2013 Schwingshackl (2013) Bure (France)
4852 5.25 6.59 + 0.60 04.03.2014 Schwingshackl (2013) Bure (France)
4852 525 12.56 + 0.84 04.03.2014 Schwingshackl (2013) Bure (France)
4852 525 4,62 £0.39 04.03.2014 Schwingshackl (2013) Bure (France)
4852 525 9.14 + 0.62 04.03.2014 Schwingshackl (2013) Bure (France)
4852 525 4.07£0.35 04.03.2014 Schwingshackl (2013) Bure (France)
4852 525 17.66 + 1.39 17.03.2014 Schwingshackl (2013) Bure (France)
4852 525 8.38 +0.81 17.03.2014 Schwingshackl (2013) Bure (France)
4852 525 8.10+0.71 17.03.2014 Schwingshackl (2013) Bure (France)
4852 525 15.27 £1.07 17.03.2014 Schwingshackl (2013) Bure (France)
4852 525 16.01 +1.12 17.03.2014 Schwingshackl (2013) Bure (France)
4852 525 11.39+1.02 17.03.2014 Schwingshackl (2013) Bure (France)
51.42 -0.57 5.20 £ 0.45 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 4.36 £0.38 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 3.52+0.38 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 3.12+0.29 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 17.33+2.34 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 2.96 +0.27 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 11.92 +1.62 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 10.45+1.42 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 3.49+0.28 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 8.59+1.13 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 241 +0.25 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.42 -0.57 4.00 £0.33 16.09.2013 Schwingshackl (2013) Egham (United Kingdom)
51.10 10.92 24.45+7.14 26.09.2003 Schell (2004) Gebesee (Germany)
51.10 10.92 22.70 £ 3.50 20.10.2003 Schell (2004) Gebesee (Germany)
51.10 10.92 21.91 £13.03 04.11.2003 Schell (2004) Gebesee (Germany)
51.10 10.92 19.60 + 14.52 14.01.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 20.08 £ 10.37 11.02.2004 Schell (2004) Gebesee (Germany)
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Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
51.10 10.92 21.11+6.57 11.03.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 23.83+£2.70 15.04.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 22.55+3.30 12.05.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 24.35+5.74 19.07.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 27.92 £ 8.17 19.08.2004 Schell (2004) Gebesee (Germany)
51.10 10.92 37.50+12.74 15.09.2004 Schell (2004) Gebesee (Germany)
36.72  -4.46 12.00 + 8.00 Duefias et al. (1997) Malaga (Spain)
36.67 -4.47 25.00 + 13.00 Duefias et al. (1997) Malaga (Spain)
36.69 -4.44 3.00 + 1.60 Duefias et al. (1997) Malaga (Spain)
36.73  -4.46 10.00 + 4.00 Duefias et al. (1997) Malaga (Spain)
4045 -1.06 7.22 +1.63 July 2008 Grossi et al. (2011) Teruel (Spain)
39.47  -0.97 11.32 +1.56 July 2008 Grossi et al. (2011) Los Pedrones (Spain)
39.79 -354 15.76 + 1.50 July 2008 Grossi et al. (2011) Q. de la Orden (Spain)
4058 -3.62 25.97 £5.99 July 2008 Grossi et al. (2011) Madrif (Spain)
3710 -6.70 1.36 £ 0.64 Grossi et al. (2012) El Arenosillo (Spain)
4872  2.16 7.40+£0.74 April 1958 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 17.76 £ 0.74 May 1958 Servant (1964) Gif-sur-Yvette (France)
4872  2.16 22.20+0.74 June 1958 Servant (1964) Gif-sur-Yvette (France)
4872  2.16 17.76 £ 0.74 July 1958 Servant (1964) Gif-sur-Yvette (France)
4872  2.16 17.02£0.74 September 1958 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 14.80 £ 0.74 October 1958 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 11.84£0.74 November 1958 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 10.36 £ 0.74 December 1958 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 9.25+0.74 February 1959 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 14.80 £ 0.74 March 1959 Servant (1964) Gif-sur-Yvette (France)
48.72  2.16 13.69 £ 0.74 April 1959 Servant (1964) Gif-sur-Yvette (France)
5443 12.73 1.39£0.83 April 1997 Schmidt (1999) Zingst (Germany)
54.43 12.73 2.08+0.19 August 1997 Schmidt (1999) Zingst (Germany)
5443 12.73 1.11 March 1998 Schmidt (1999) Zingst (Germany)
54.43 12.73 1.25 July 1998 Schmidt (1999) Zingst (Germany)
53.17 13.03 18.89 + 3.47 May 1997 Schmidt (1999) Neuglobsow (Germany)
53.17 13.03 17.22 +2.64 August 1997 Schmidt (1999) Neuglobsow (Germany)
53.17 13.03 13.06 +3.33 March 1998 Schmidt (1999) Neuglobsow (Germany)
53.17 13.03 18.19 +5.69 July 1998 Schmidt (1999) Neuglobsow (Germany)
5435 12.68 6.53 April 1997 Schmidt (1999) Zingst (Germany)
5435 12.68 8.89+2.22 March 1998 Schmidt (1999) Zingst (Germany)
5435 12.68 8.89 +3.89 July 1998 Schmidt (1999) Zingst (Germany)
53.75 13.12 10.83 + 4.86 March 1998 Schmidt (1999) Altenhagen (Germany)
53.75 13.12 4.03+1.67 July 1998 Schmidt (1999) Altenhagen (Germany)
53.39  6.36 1.04 £0.22 January Manohar et al. (2015) Lutjewad (Netherlands)
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Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
53.39 6.36 2.76 £ 0.46 February Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 2.00 £0.20 March Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 3.20+£0.33 April Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 4.30+0.39 May Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 4.37+0.40 June Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 2.73+0.27 July Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 2.58+0.16 August Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 456 +0.77 September Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 4.33+0.68 October Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 3.57+0.95 November Manohar et al. (2015) Lutjewad (Netherlands)
53.39  6.36 2.66 + 0.56 December Manohar et al. (2015) Lutjewad (Netherlands)
4350 -1.00 458 +0.89 1990 Eckhardt (1990) Dax-Sebastopol (France)
53.05 11.35 5.61 1990 Eckhardt (1990) Gorleben (Germany)
4952  8.52 8.97+£1.25 1990 Eckhardt (1990) Mannheim (Germany)
4958  8.50 10.75 £ 1.67 1990 Eckhardt (1990) Mannheim (Germany)
49.27  8.60 11.72 + 0.69 1990 Eckhardt (1990) St. Leon (Germany)
48.85 13.20 417+ 111 1990 Eckhardt (1990) Deggendorf (Germany)
49.88  8.65 4.72 1990 Eckhardt (1990) Darmstadt (Germany)
47.73  9.63 5.50 1990 Eckhardt (1990) Ravensburg (Germany)
4943 8.72 5.50 +0.33 1990 Eckhardt (1990) Strangwasem (Germany)
49.23 872 14.17 1990 Eckhardt (1990) Ostringen (Germany)
49.37 8.72 17.58 1990 Eckhardt (1990) Leimen (Germany)
49.38 8.70 36.39+13.42 1990 Eckhardt (1990) Heidelberg (Germany)
49.17 8.72 23.00 + 1.67 1993-1995 SchiiRler (1996) Weiherbachtal (Germany)
51.85  6.62 4.81+3.00 1990 Eckhardt (1990) Bocholt-Liedern (Germany)
49.35 8.65 22.31 1990 Eckhardt (1990) Bruchhausen (Germany)
49.30 857 10.69 1990 Eckhardt (1990) Reilingen (Germany)
47.05 830 10.83 +1.25 1990 Eckhardt (1990) Luzern (Switzerland)
49.38 857 13.97 1990 Eckhardt (1990) Schwetzingen (Germany)
4532 8.42 8.56 + 0.89 1990 Eckhardt (1990) Vercelli (Italy)
4920 7.95 26.39 1990 Eckhardt (1990) Erfweiler (Germany)
49.27  8.87 28.97 +9.86 1990 Eckhardt (1990) Sinsheim (Germany)
49.38 8.82 29.44 1990 Eckhardt (1990) Wiesenbach (Germany)
46.07 7.78 5.09 Eckhardt (1990) Tasch (Switzerland)
52.25 21.00 7.18 1968 Pensko et al. (1968) Warschau (Poland)
47.28 1142 12.31+3.80 1935 Zeilinger (1935) Innsbruck (Austria)
47.08 15.37 14.63 £5.37 1935 Kosmath (1935) Graz (Austria)
50.77  6.10 16.90 1970 Israel et al. (1970) Aachen (Germany)
5333 -6.25 27.41 1912 Smyth (1912) Dublin (Ireland)
49.60 8.59 7.20+0.72 1984 Dorr (1984) Hittenfeld (Germany)
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Lat. Long. j(**Rn) (mBgm?s?) Date Reference Location
4953  8.62 19.01 £1.90 1984 Dorr (1984) Muckensturm (Germany)
4954 858 7.97+£0.80 1984 Dorr (1984) Viernheim (Germany)
4954  8.60 3.83+0.38 1984 Dorr (1984) Viernheim (Germany)
49.46  8.56 15.26 £ 1.53 1984 Dorr (1984) Seckenheim (Germany)
49.35 8.65 5.09 +0.51 1984 Dorr (1984) Sandhausen (Germany)
53.13 -8.45 410+ 0.50 10.10.2000 Jutzi (2001) Kylebrack (Ireland)
53.13 -8.45 5.84 +0.80 10.10.2000 Jutzi (2001) Kylebrack (Ireland)
53.17 -8.37 16.38 £2.14 10.10.2000 Jutzi (2001) Tynagh (Ireland)
53.17 -8.37 21.68+2.80 10.10.2000 Jutzi (2001) Tynagh (Ireland)
53.17 -8.83 17.32+£2.23 10.10.2000 Jutzi (2001) Ardrahan (Ireland)
53.17 -8.83 8.22+1.04 10.10.2000 Jutzi (2001) Ardrahan (Ireland)
5292 -9.25 1.28+0.16 10.10.2000 Jutzi (2001) Ennismon (Ireland)
5292 -9.25 0.47+£0.21 10.10.2000 Jutzi (2001) Ennismon (Ireland)
53.23 -8.25 13.80£1.80 11.10.2000 Jutzi (2001) Kiltomer (Ireland)
53.23 -8.25 5.46 + 0.69 11.10.2000 Jutzi (2001) Kiltomer (Ireland)
53.47 -8.17 2.55+0.32 11.10.2000 Jutzi (2001) Dysart (Ireland)
53.47 -8.17 3.37£0.46 11.10.2000 Jutzi (2001) Dysart (Ireland)
53.77 -8.08 4.30 + 0.60 11.10.2000 Jutzi (2001) Strokestown (Ireland)
53.77 -8.08 7.83+1.10 11.10.2000 Jutzi (2001) Strokestown (Ireland)
53.97 -7.85 4.67 +0.60 12.10.2000 Jutzi (2001) Mohill (Ireland)
53.97 -7.85 5.36 +0.70 12.10.2000 Jutzi (2001) Mohill (Ireland)
53.83  -7.05 0.49 +0.07 12.10.2000 Jutzi (2001) Virginia (Ireland)
53.33 -6.88 468+1.11 13.10.2000 Jutzi (2001) Innfield (Ireland)
53.33 -6.88 1.78+0.18 13.10.2000 Jutzi (2001) Innfield (Ireland)
53.20 -7.38 8.22 +1.08 13.10.2000 Jutzi (2001) Tullamore (Ireland)
53.20 -7.38 2.55+0.35 13.10.2000 Jutzi (2001) Tullamore (Ireland)
53.07 -7.97 8.27 £1.07 13.10.2000 Jutzi (2001) Carrig (Ireland)
53.07 -7.97 9.94+1.30 13.10.2000 Jutzi (2001) Carrig (Ireland)
53.13 -8.45 2.09+0.31 14.10.2000 Jutzi (2001) Kylebrack (Ireland)
53.13 -8.45 3.97+0.49 14.10.2000 Jutzi (2001) Kylebrack (Ireland)
53.17 -8.37 3.78+0.50 14.10.2000 Jutzi (2001) Tynagh (Ireland)
53.17 -8.37 5.95+0.80 14.10.2000 Jutzi (2001) Tynagh (Ireland)
53.17 -8.83 18.53 £2.40 14.10.2000 Jutzi (2001) Ardahan (Ireland)
53.17 -8.83 1.33+£0.20 14.10.2000 Jutzi (2001) Ardahan (Ireland)
53.23 -8.37 2.92+0.37 15.10.2000 Jutzi (2001) Kiltomer (Ireland)
53.23 -8.37 5.46 + 0.69 15.10.2000 Jutzi (2001) Kiltomer (Ireland)
53.52 -8.68 1.84+0.27 15.10.2000 Jutzi (2001) Lerally (Ireland)
53.52 -8.68 1.29£0.13 15.10.2000 Jutzi (2001) Lerally (Ireland)
53.77 -8.08 9.69 +1.30 15.10.2000 Jutzi (2001) Strokestown (Ireland)
53.77 -8.08 4.82 +0.65 15.10.2000 Jutzi (2001) Strokestown (Ireland)
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Lat.  Long. j(*Rn) (mBgqm?s?) Date Reference Location
52.83 -9.03 5.10+0.70 16.10.2000 Jutzi (2001) Ennis (Ireland)
52.83 -8.75 1.95+0.20 16.10.2000 Jutzi (2001) Tulla (Ireland)
52.42 -8.17 3.59 +1.62 17.10.2000 Jutzi (2001) Tipperary (Ireland)
52.42 -8.17 4.46 £ 0.60 17.10.2000 Jutzi (2001) Tipperary (Ireland)
5242 -7.92 42.68 +0.20 17.10.2000 Jutzi (2001) Cashel (Ireland)
5242 -7.92 1.62+0.20 17.10.2000 Jutzi (2001) Cashel (Ireland)
52.08 -8.03 2.14+0.29 18.10.2000 Jutzi (2001) Lismore (Ireland)
52.08 -8.03 2.38+241 18.10.2000 Jutzi (2001) Lismore (Ireland)
4754 758 18.33 Szegvary et al. (2007) (Switzerland)
4743 7.88 3.89 Szegvary et al. (2007) (Switzerland)
4651  6.67 25.28 Szegvary et al. (2007) (Switzerland)
4729 7.74 24.17 Szegvary et al. (2007) (Switzerland)
46.93  7.42 23.33 Szegvary et al. (2007) (Switzerland)
46.93  7.42 18.33 Szegvary et al. (2007) (Switzerland)
46.33  6.92 10.28 Szegvary et al. (2007) (Switzerland)
46.33  6.92 3.61 Szegvary et al. (2007) (Switzerland)
46.30 7.84 13.89 Szegvary et al. (2007) (Switzerland)
46.84  6.58 13.61 Szegvary et al. (2007) (Switzerland)
47.08 6.79 18.61 Szegvary et al. (2007) (Switzerland)
46.40 6.23 25.56 Szegvary et al. (2007) (Switzerland)
46.81 9.84 5.00 Szegvary et al. (2007) (Switzerland)
46.53  9.88 10.28 Szegvary et al. (2007) (Switzerland)
46.34 10.07 27.22 Szegvary et al. (2007) (Switzerland)
4726  7.79 23.06 Szegvary et al. (2007) (Switzerland)
4650 831 16.94 Szegvary et al. (2007) (Switzerland)
47.48  8.90 26.67 Szegvary et al. (2007) (Switzerland)
4743  9.40 12.22 Szegvary et al. (2007) (Switzerland)
47.03  9.07 20.56 Szegvary et al. (2007) (Switzerland)
4713  9.52 10.83 Szegvary et al. (2007) (Switzerland)
47.06  8.46 1.94 Szegvary et al. (2007) (Switzerland)
4759 7.64 30.28 Szegvary et al. (2007) (Switzerland)
4776 781 43.61 Szegvary et al. (2007) (Germany)
47.66  8.00 8.33 Szegvary et al. (2007) (Germany)
4759 8.14 9.17 Szegvary et al. (2007) (Germany)
4756  7.95 16.11 Szegvary et al. (2007) (Germany)
4756  7.78 27.22 Szegvary et al. (2007) (Germany)
4765  7.82 24.72 Szegvary et al. (2007) (Germany)
60.39 25.29 52.50 Szegvary et al. (2007) (Finland)
60.46  26.22 23.33 Szegvary et al. (2007) (Finland)
60.44  26.05 34.44 Szegvary et al. (2007) (Finland)
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Lat.  Long. j(*Rn) (mBgqm?s?) Date Reference Location

61.51 23.79 15.28 Szegvary et al. (2007) (Finland)

61.27 24.04 16.67 Szegvary et al. (2007) (Finland)

60.89 24.29 14.17 Szegvary et al. (2007) (Finland)

60.45 22.37 37.22 Szegvary et al. (2007) (Finland)

60.47 23.98 30.00 Szegvary et al. (2007) (Finland)

66.14 28.14 3.33 Szegvary et al. (2007) (Finland)

66.37  26.76 26.39 Szegvary et al. (2007) (Finland)

66.51 25.79 13.61 Szegvary et al. (2007) (Finland)

65.40 26.91 1.67 Szegvary et al. (2007) (Finland)

65.95 26.47 1.67 Szegvary et al. (2007) (Finland)

67.41 26.64 9.72 Szegvary et al. (2007) (Finland)

66.72  27.33 0.56 Szegvary et al. (2007) (Finland)

66.12 24.85 14.72 Szegvary et al. (2007) (Finland)

47.71  17.67 8.06 Szegvary et al. (2007) (Hungary)

4756 18.41 30.00 Szegvary et al. (2007) (Hungary)

4794 19.14 22.22 Szegvary et al. (2007) (Hungary)

48.10 19.54 12.22 Szegvary et al. (2007) (Hungary)

48.05 19.79 13.06 Szegvary et al. (2007) (Hungary)

47.10 17.89 21.94 Szegvary et al. (2007) (Hungary)

4735 1747 6.94 Szegvary et al. (2007) (Hungary)

47.73  20.27 6.39 Szegvary et al. (2007) (Hungary)

48.10 20.77 30.83 Szegvary et al. (2007) (Hungary)

48.23  20.26 20.28 Szegvary et al. (2007) (Hungary)

47.76  18.61 13.89 Szegvary et al. (2007) (Hungary)

4755 18.80 14.44 Szegvary et al. (2007) (Hungary)

5592 -3.17 35.40 Robertson (2004) Edinburgh (United Kingdom)
5591 -3.22 17.20 £ 13.70 Robertson (2004) Edinburgh (United Kingdom)
55.17 -2.05 1.00+£0.90 Robertson (2004) Harwood (United Kingdom)
56.60 -3.80 9.70+4.10 Robertson (2004) Griffin (United Kingdom)

15



References

Dorr, H.: Die Untersuchung des Gas- und Wasserhaushalts in der ungesattigten Bodenzone
mit Hilfe von Kohlendioxid- und Radon-222 Messungen, Ph.D. thesis, Institut flr
Umweltphysik, Heidelberg University, Germany, 1984.

Duefias, C., Fernandez, M., Carretero, J., Liger, E., and Pérez, M.: Release of *Rn from
some soils, Ann. Geophys., 15, 124-133, 1997.

Eckhardt, K.. Messung des Radonflusses wund seiner Abhdngigkeit von der
Bodenbeschaffenheit, Diplomarbeit, Institut fur Umweltphysik, Heidelberg University,
Germany, 1990.

Grossi, C, Vargas, A., Camacho, A., Lopez-Coto, 1., Bolivar, J. P., Yu Xia, and Conen, F.:
Inter-comparison of different direct and indirect methods to determine radon flux from
soil, Radiat. Meas., 46, 112-118, doi:10.1016/j.radmeas.2010.07.021, 2011.

Grossi, C., Arnold, D., Adame, J. A. Ldpez-Coto, I., Bolivar, J. P., de la Morena, B.A. and
Vargas, A.: Atmospheric *Rn concentration and source term at El Arenosillo 100 m
meteorological tower in Southwest Spain, Radiat. Meas., 47, 149-162, doi:
10.1016/j.radmeas.2011.11.006, 2012.

Hartmann, J. and Moosdorf, N.: The new global lithological map database GLiM: A
representation of rock properties at the Earth surface, Geochem. Geophy. Geosy., 13,
Q12004, doi:10.1029/2012GC004370, 2012.

Israel, H. and Horbert, M.: Tracing atmospheric eddy mass transfer by means of natural
radioactivity, J. Geophys. Res., 75, 3639-3649, 1970.

Jutzi, S.: Verteilung der Boden-Radon Exhalation in Europa, Staatsexamensarbeit, Institut fir
Umweltphysik, Heidelberg University, Germany, 57pp., 2001.

Kosmath, W.: Die Exhalation der Radiumemanation aus dem Erdboden und ihre
Abhangigkeit von den meteorologischen Faktoren, Gerlands Beitrdge zur Geophysik, 43,
258-279, 1935.

Lopez-Coto, J., Mas, J. L., and. Bolivar, J. P.: A 40-year retrospective European radon flux
inventory including climatological variability, Atmos. Environ., 73, 22-33, doi:
10.1016/j.atmosenv.2013.02.043, 2013.

Manohar, S. N., Meijer, H. A. J., Neubert, R. E. M., Kettner E., and Herber, M. A.: Radon
flux measurements at atmospheric station Lutjewad — analysis of temporal trends and main
drivers controlling the emissions, to be submitted.

Miguez-Macho, G., Li, H.,, and Fan, Y. Simulated Water Table and Soil Moisture
Climatology Over North America, Bull. Amer. Meteor. Soc., 89, 663-672,
doi:10.1175/BAMS-89-5-663, 2008.

Millington, R. J. and Quirk, J. P.: Transport in Porous media, Proceedings of the 7th
International Congress of soil Science, Madison, Wisconsin, USA, 14-24 August 1960, 97-
106, 1960.

Moldrup, P., Kruse, C. W., Rolston, D. E., and Yamaguchi, T.: Modeling diffusion and
reaction in soils: Ill. Predicting gas diffusivity from the Campbell soil-water retention
model, Soil Sci., 161, 366-375, 1996.

16



Moldrup, P., Olesen, T., Yamaguchi, T., Schjénning, P., and Rolston, D. E.: Modeling
diffusion and reaction in soils: IX. The Buckingham-Burdine-Campbell Equation for gas
diffusivity in undisturbed soil, Soil Sci., 164, 542-551, 1999.

Pensko, J., Wardaszko, T., and Wochna M.: Natural atmospheric activity and its dependence
of some geophysical factors, Atompraxis, 14, 255-358, 1968.

Robertson, L. B.: Radon Emissions to the Atmosphere and their use as Atmospheric Tracers,
Ph.D. thesis, University of Edinburgh, United Kingdom, 237 pp., 2004.

Rogers, V.C. and Nielson, K. K.: Correlations for predicting air permeabilities and **’Rn
diffusion coefficients of soils, Health Phys., 61, 225-230, 1991.

Salminen, R. (ed.): Geochemical Atlas of Europe. Part 1: Background Information,
Methodology and Maps, Geological Survey of Finland, Espoo, Finland, 2005.

Schell, S.: ?’Radon-Profil-Messungen in Siid- und Ostdeutschland, Anwendung der Radon-
Tracer-Methode zur Berechnung von CO;- und CH.-Flissen, Diplomarbeit, Institut fur
Umweltphysik, Heidelberg University, Germany, 106 pp., 2004.

Schmidt, M.: Messung und Bilanzierung anthropogener Treibhausgase in Deutschland, Ph.D.
thesis, Heidelberg University, Germany, 112 pp., 1999.

Schmithusen, D.: Atmospheric and soil flux radon measurements in Heidelberg,
Diplomarbeit, Institut fur Umweltphysik, Heidelberg University, Germany, 66 pp. , 2012.

SchiRler, W.: Effektive Parameter zur Bestimmung des Gasaustauschs zwischen Boden und
Atmosphére, Ph.D. thesis, Heidelberg University, Germany, 1996.

Schwingshackl, C.: Experimental Validation of a Radon-222 Flux Map, Master Thesis,
Institut fir Umweltphysik, Heidelberg University, Germany, 100 pp., 2013.

Servant, J.: Le radon et ses dérivés a vie courte dans la basse atmospherére, Ph.D. thesis,
Université de Paris, France, 1964.

Smyth, L. B.: On the supply of radium emanation from the soil to the atmosphere,
Philosophical Magazine Series 6, 24, 632-637, doi:10.1080/14786441008637368, 1912.

Szegvary, T., Leuenberger, M. C., and Conen, F.: Predicting terrestrial 222Rn flux using
gamma dose rate as a proxy, Atmos. Chem. Phys., 7, 2789-2795, doi:10.5194/acp-7-2789-
2007, 2007.

Szegvary, T., Conen, F., and Ciais, P.: European “*Rn inventory for applied atmospheric
studies. Atmos. Environ., 43, 1536-1539, doi:10.1016/j.atmosenv.2008.11.025, 2009.

Zeilinger, P. R.: Uber die Nachlieferung von Radium-Emanation aus dem Erdboden, Terr.
Magn. Atmos. Electr., 40, 281-294, doi:10.1029/TE040i003p00281, 1935.

17



