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Radon Exhalation

Solids

uSeconds

Exhalation

uSeconds Minutes

218 PO 214
84 8226.8b

Minutes Minutes

4.5 Billion
Years




Research Are

RODOPI
) e '{i mean: 61.02 Bq/m?h
Area 37.200 km e S afamras it median: 50.73 Ba/m?h-

220 pAGGAID
372 cells 1010 km  |[BEfEZ e Bg/m?h LW
et . mear 7 AN
N [P T K | median:45.21Bg/mth (] /P

= | 31084 - A ‘” 7 {, — ,’—;‘ 77 : !H ;‘ﬁg ’ i O 43
+— THESSALONIKI lﬁ@vﬂ‘MHA 2 - /1%
- mean: 47.62 Bq/mzh Y @ .EF‘I" E p

i 1 ---:{iiﬁa | e ‘: =] :
\ median: 42.09 Bq/m?h . ’ﬁﬁ'f”“.” "‘W@V‘-EEFW
M = . - y "&-.:/ 35 "‘ V,ﬁ -4 5" | L1 ﬁﬁﬁ%,p
; [ BASS A= 3 = ie® i3 1'1"

N il

AAAAAA 176 measurements
119 individual locations
57 repeating measurements

B in 23 locations

[ count[ min [ max [ range [ mean | median | standard deviation |
6.86
62 .

: .6
100 |3 3.62 — 432 Bg/m*h



EA

Y V(ARn+Ay)
B EA

Lt V(ARn+Ap)

v =14,896x + 54,091
R?=0,9709

_dcv
dt A

(Bg/m3)

40

Minutes

Ci: Indoor Radon Concentration at time t(h)
CO: Initial Radon Content

A: radon decay rate

E: Radon Flux (Exhalation) from soil

A: Exhalation Surface

V: Volume of Chamber



Spatial Database (QGIS software)

Information stored in the Spatial Database

* Location (description, coordinates, and height)

e Radon Data (Free Air Concentration, Geogenic
Exhalation)

* Geologic data (lithology, faults, rock mass condition)

* Meteorological Data (temperature, humidity, and
atmospherlc pressure)
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Lithology Map vs Reahty

1. Granite: Solid Magma, high exhalation
expected
2. Marble, low exhalation expected

3. Sediments, product of erosion of
different lithologies variable exhalation
expected
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Lithology

|  In|mean| sd |median| min | max | range |
| Granites  [41] 95.55 | 97.66 | 55.75 | 0.84 |432.03 | 431.19 |
| Marble __[27] 70.52 | 70.55 | 52.85 | 4.26 | 323.66| 319.4 |

A Kruskal-Wallis test
showed no statistically
significant differences in
radon  concentrations
among the three
lithologies (x*(4) = 3.85,
p=0.427).
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Lithology

Al Sed: Alluvial Sediments, Gr: Granite, Mrb: Marble



Fault on map vs in Reality
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Distance from fault zones vs radon exhalation
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Distance from fault zones vs radon exhalation
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D|stance from fault zones vs radon exhalation
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Distance from fault zones vs radon exhalation
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Current Radon Exhalation map
based on Inverted Distance Weight Interpolation (IDW)
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Conclusion

e Measured Radon Exhalation rates in the research area
range from 3.62 —432 Bg . m>2 .h'!

* Lithology alone does not influence Radon Exhalation
Rates, but significant differences are observed
considering the outliers.

* Radon Exhalation Rates show a tendency to rise when
approaching fracture zones, i.e. faults, provided that the
surface lithology remains the same

* Radon exhalation measurements are potential tools for
locating buried fault systems
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