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Europa: 337 Millionen 1990; 379 Millionen 2014

Hesse - Geomorphology
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Assumption 1: Measured radon concentrations are dependent on 

tectonic inventory acting as migration paths

(Wewior 2012)
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Geology northern URG

Arndt et al. ZDGG 162/4.2011IWEANR in Verbania, Italy. November 7th 2017 Rouwen Lehné
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Geodynamics in Darmstadt

2 km
(Bing Maps)
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Geodynamics in Darmstadt
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Geodynamics in Darmstadt

(Hoppe et al. 2014)
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Radon measurements eastern master fault 

Location Max. value Bq/m3 Av. value Bq/m3

Front of the fault 21.888 11.607

Room right beside fault 9.865 6.081

Entrance hall 187 15

(Hoppe et al. 2014)
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Measurements in the soil = 340 kBq/m³
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Radon |  Jena | 15.12.2015

Soil map 1:25.000, HLNUG, modified

Complex settingAssumption 2

Measured radon 

concentrations are 

dependent on 

composition/genesis of 

measurement environment 
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Measurements northern URG
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Soils

Source: ArcGlobe

(HLNUG, BÜK 50, Weidner, 1990)
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Geology

Source: ArcGlobe
(HLNUG, GK 25, Steuer et al., 1974)
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Projected faults

(HLNUG, GK 25, Steuer et al., 1974)
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Measurement profiles

Source: ArcGlobe
(HLNUG, GK 25, Steuer et al., 1974)

IWEANR in Verbania, Italy. November 7th 2017 Rouwen Lehné



Hessian Agency for Nature Conservation, Environment and Geology

Measurements in clayey soil

Source: ArcGlobe

CO2 Konzentration in % 

(HLNUG, GK 25, Steuer et al., 1974)
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Measurements in sand

Source: ArcGlobe
(HLNUG, GK 25, Steuer et al., 1974)
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Measurements in sand

Source: ArcGlobe

CO2 Konzentration in % 

(HLNUG, GK 25, Steuer et al., 1974)
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Lessons learned

Source: ArcGlobe

- Trend of increased radon concentrations in fault zones

- Significant dependency between radon concentration and soil type:

small grain size + low permeability = higher radon concentrations

- Trend of increased CO2 concentrations in faults zones

- No dependency between CO2 and soil type apparent
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Conclusion

Source: ArcGlobe

- Radon concentrations need to be set in context with composition/genesis 

of measurement environment and tectonic inventory

IWEANR in Verbania, Italy. November 7th 2017 Rouwen Lehné

Challenge

- Composition/genesis of measurement environment varies a lot in x,y and z

- Tectonic inventory needs to be assessed in terms of 

> spatial extent and 

> activity 
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Approach: considering geological 3D-models

Source: ArcGlobe

Here: permeability 

model, built up on 

geological 

information
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Approach: considering geological 3D-models

Source: ArcGlobe

Fence diagram showing homogeneity regions in terms of permeability 

IWEANR in Verbania, Italy. November 7th 2017 Rouwen Lehné

Lateral input,

wedge-like
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Approach: considering geological 3D-models

Source: ArcGlobe
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High permeability, 

coarse grain sizes

Dislocated weathered granodiorite (Grus)
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Approach: considering geological 3D-models

Source: ArcGlobe
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Low permeability, 

fine grain sizes

Mudflows from the graben shoulders
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Source: ArcGlobe
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3D-models now are the basis for radon measurements – leading to 

more reliable and systematic radon maps, here the first radon map 

for an urban area in the federal state. 

Conclusion

- Radon concentrations need to be set in context with composition/genesis

of measurement environment and tectonic inventory

Challenge

- Composition/genesis of measurement environment varies a lot in x,y and z

- Tectonic inventory needs to be assessed in terms of

> spatial extent and

> activity
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stay tuned

rouwen.lehne@hlnug.hessen.de

Source: ArcGlobe


