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Solids

Inert Gas

10% of lung cancer are 
attributed to radon (World 
Health Organization )

Radon Exhalation



Research Area
Area 37.200 km2

372 cells 10×10 km

RODOPI 
mean: 61.02 Bq/m2h
median: 50.73 Bq/m2h

PAGGAIO 
mean: 72.84 Bq/m2h
median: 45.21 Bq/m2h

THESSALONIKI 
mean: 47.62 Bq/m2h
median: 42.09 Bq/m2h

3.62 – 432 Bq/m2h

count min max range mean median standard deviation

Rodopi 11 6.86 113.84 106.98 47.62 50.73 34.35

Paggaio 100 3.62 356.14 352.52 72.84 45.21 70.22

Thessaloniki 9 22.1 174.64 152.54 61.62 42.09 44.31

176 measurements

119 individual locations

57 repeating measurements 

in 23 locations



Ci: Indoor Radon Concentration at time t(h)
C0: Initial Radon Content
λ: radon decay rate
Ε: Radon Flux (Exhalation) from soil
A: Exhalation Surface
V: Volume of Chamber



Information stored in the Spatial Database

• Location (description, coordinates, and height)
• Radon Data (Free Air Concentration, Geogenic 

Exhalation)
• Geologic data (lithology, faults, rock mass condition)
• Meteorological Data (temperature, humidity, and 

atmospheric pressure)

Spatial Database (QGIS software)



Lithology Map vs Reality 

Granite

Marble

Sediments

Legend

1. Granite: Solid Magma, high exhalation 
expected

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

2. Marble, low exhalation expected
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Lithology

Al Sed: Alluvial Sediments, Gr: Granite,  Mrb: Marble 
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A Kruskal–Wallis test
showed no statistically
significant differences in
radon concentrations
among the three
lithologies (χ²(4) = 3.85,
p = 0.427).

n mean sd median min max range

AlluvialSediments 14 76.64 99.26 49.08 5.55 378.64 373.09

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

VolcanicRocks 2 32.93 25.17 32.93 15.13 50.73 35.6

VolcanicSediments 9 108.72 112.1 69.93 8.37 358.14 349.77

Lithology



Fault on map vs in Reality 

sketch

Mitchell and Faulkner (2009)

On map In reality

John Wiley



Green Schist

Sediments Marls

Legend

Ophiolites

Sediments Red Clays

Distance from fault zones vs radon exhalation 

Thessaloniki



Granite

Gneiss/Marble

Sediments

Legend

Distance from fault zones vs radon exhalation 
Paggaio Region –
Nea Peramos



Granite
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Distance from fault zones vs radon exhalation 
Paggaio Region –
Lekani



Distance from fault zones vs radon exhalation 
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Rodopi Region –
Komotini



Current Radon Exhalation map 
based on Inverted Distance Weight Interpolation (IDW)



Conclusion
• Measured Radon Exhalation rates in the research area 

range from 3.62 – 432 Bq . m-2 .h-1

• 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



Thank you!

Questions


