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Background é,‘?"f
« Radon in homes causes ~300 lung cancer deaths a v
year in Norway (DSA 2021) &

« Due to glacial erosion, Norway largely lacks the
sediment cover shielding geogenic radiation from the -
bedrock U, K, Th

« Two threshold values for indoor radon by DSA

. i 3
Action level Bg/m*® who) 13.078K + 5.675eU + 2.494¢Th
« Maximum level 200 Bq/m3 (must not be exceeded) (IAEA, 2003)
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Rn & U Mapping in Norway (
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+ 34.5K indoor Rn measurements by DSA

Radon ;ﬂec;‘ed areas\;n
N the Oslo area
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* 1:250K bedrock geology map
37 bedrock geology classes
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 1:50K — 1:1M Quaternary sediment maps
30 Quaternary geology classes

-> % Rn measurements >200 Bg/m?3
<|> 0.2 at 70% confidence level

Tegnforklaring

Radon - aktsomhet

Aktsomhetsgrad
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Rn & U Mapping in Norway (2

~ B PSRN atha

2023 hybrid uranium susceptibility map
* Nation-wide AGRS compilation
@ 250 m resolution

* U concentration in rock samples
11K samples

* 1:250K bedrock geology map
90 geological classes

«  Statistical extrapolation to areas lacking AGRS
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- categorized U concentration in ppm T v
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Rn & U Mapping in Norway (3)
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2025 new radon susceptibility map e

* Indoor Rn measurements by DSA
1996-2024, 51K homes

* Nation-wide AGRS compilation @ 250 m

* U concentration in rock samples
11K samples

* 1:250K bedrock geology map
78 geological classes

- p Rn >100 Bg/m?3

- Categ 0 ri Zed U concen trati on | n p p m Indoor Rn 2100 Bg/m3, Airborne U susceptibility Modelled Rn susceptibility
L % of measurements M Very high WY Very high
=> modeled Rn susceptibility class <15% B Hioh W Hion
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Modeling Rn Susceptibility (1)

SOM Neuron Weights in Data Domain
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Modeling Rn Susceptibility (2)

SOM
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K-means
9 clusters
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Modeling Rn Susceptibility (3)

Geological classes by cluster

SOM
X7 =49 neurons
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Modeling Rn Susceptibility (3)
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Modeling Rn Susceptibility (4)

K-means
9 clusters
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Putting the Map Together (1)

Indoor Rn 2100 Bg/m3,
9% of measurements

Airborne U susceptibility Modelled Rn susceptibility

M Very high W Very high
<15% W High W High
® 15:30% B Moderate B Moderate
) @ 3050% Low Low
Three map layers: souom
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1. p (%) Rn measurements >100
Bg/ms3
aggregated on H3 hex grid, level 7
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3. Modeled Rn susceptibility
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Indoor Rn 2100 Bg/m3,

Airborne U susceptibility

Modelled Rn susceptibility

% of measurements W Very high W Very high
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® 15:30% M Moderate W Moderate

@ 30-50% 1w o

@ 50-100%
Rn Clusters # geological Airborne U Ground U Indoor Rn Area
susceptibility classes (ppm) (ppm) (Bg/m3) (%)
Low 5 18 0.319-1.536 0.046-2.58 12-78 8.8

0.562-1.413
0.82-2.975
0.665-5.365

1.025-3.697
0.734-6.96
0.774-24.476

52-353
77-427
113-911
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Very hig 1,3,6,8,9




Putting the Map Together (2)

Compared to the 2014 map:

* Fewer areas mapped as “uncertain”

N

5
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* Better agreement with measured indoor Rn

Indoor Rn =100 Bg/m3,
% of measurements

* Generally higher Rn susceptibility pil
@ 30-50%
@ 50-100%
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Communicating the Map’s Uncertainty

Intuitively:
How many measurements support the assigned
class?
[J <1%, <11 pkt
P =13 1130 pke
Py =1%, =30 pe
nen 1-20%, <11 pkt

“s 1.20%, 1130 pkt
P 1-20%, =30 pke
[y 20-50%, <11 pkt
[ 20-50%,11-30 ple
Py 20-50%, =30 pke
[y 50-70%, <11 pkt
[ 50-70%, 1130 ple
Py 50-70%, 30 pke
[y =70% <11 pkt
B2 »70% 1130 pke

By =70%, =30 pke

Statistically:
What is the probability of exceedance, given the
observations?

* Prior p of exceedance: [0; 1]
-« Observed exceedance: ¥/

~e—

* Posterior mean (p)
» Posterior credibility interval of p
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Communicating the Map’s Uncertainty

D =1%, <11 pkt
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By =70%, =30 pke

Intuitively:
How many measurements support the assigned
class?
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Statistically:
What is the probability of exceedance, given the
observations?
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