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Our Urban Soil
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Fragmented
Common

Unaltered directly by 
human

Impacted by indirect 
effects

Graded
Filled

Terraced
Impacted by direct 

effects

Compaction
Limited root penetration
Limited water infiltration
Abrupt vertical changes

Elevated pH
Modified regimes of:

- Biogeochemistry
- Temperature
- Biota

“Natural” Soils

Kaye et al. 2006; Hope et al. 2005; Pickett and Cadenasso 2009; Trammell et al. 
2020; Jones et al. 2014; Rossiter 2007; Craul 1985

Technosols

Attributes



What is it good for ?
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Cultural services

ENHANCED
RESPONSE CAPACITY 

to
CLIMATE CHANGE

Promoting Hydrologic 
functioning

Nutrient cycle

Biodiversity

Sequestering Carbon

Buffering contaminants

Flood storage
Infiltration capacity 

Mitigating heat island effects

Johnson et al. 2015; Pouyat, Yesilonis, and Nowak 2006; Paterson et al. 1996; Stewart et 
al. 2019; Herrmann, Shuster, and Garmestani 2017; Gill et al. 2007 



Drug Transport and Soil Morphology
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Porosity
● Soil moisture
● Drug 

molecules size
● Particles 

aggregation
● Organic matter

terragis.bees.unsw.edu.au; rufinos2ciclo.blogspot.com; 

Particles:
● Shape
● Size

PERCOLATIONMORPHOLOGY
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5 cm

0 cm

Sampling, CT scanning, Segmentation

GE PHOENIX - 
Thermofischer
0.04 mm voxel 
size



Weather Conditions - 4 days before sampling

6

SUMMER vs SPRING
a) Higher Humidity
b) More Precipitation
c) Stronger Winds
d) Higher Temperature + 10 °C

SPRING SUMMER

Lower:
● Humidity
● Precipitation
● Wind speed
● T°C

Higher:
● Humidity
● Precipitation
● Wind speed
● T°C



Soil Composition
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Water [%] 
(0-200°C)

Organic [%] 
(200-600°C)

Carbonate [%] 
(600-900°C)

Ash [%]

Spring 2.3 6 3 88

Aromatic 
substances



Absolute permeability
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5 cm

0 cm

Spring 

Summer



Absolute permeability
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Spring (S)

Humidity
11.08 %

Summer (Su)

Humidity
7.81%



Molecular diffusivity: Sulfapyridine
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5 cm

0 cm

Mean Molar 
Flux 
[mol/m2 * s]
X
Y
Z

Void 
fraction 
[%]

Mass 
transport 
[mol/s]

S. in Distilled Water [4.23E-01]

S. in Tap Water [4.39E-01]



Molecular Diffusivity

11

Spring (S)

Humidity
11.08 %

Summer (Su)

Humidity
7.81%



Porosity
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Spring 
Summer

Defect volume ratio

Spring 
32.46 %
22.86 %

Summer
26.47
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Compaction
Limited root penetration
Limited water infiltration
Abrupt vertical changes

Elevated pH
Modified regimes of:

- Biogeochemistry
- Temperature
- Biota

Depends on:
● The humidity of the 

soil
● Soil morphology
● Soil composition
● Amount of organic 

matter

DRUG 
TRANSPORT

Drug Transport in Urban soil ?

CT + Chemistry ?
● CT calibration of simulation
● Verification with acknowledged methods
● Real morphology combined with composition

● Urban soil enhanced comprehension
● Best uses determination

● Too unpredictable to be assessed with the 
actual data 

Seasonal Variations ?



To Follow
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● Autumn sampling

● Winter sampling

● Percolation speed

● Drug concentration 
compared to simulation

New sampling:
● Same periods 
● Same location

2022 202…



Thank you for your attention !
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victory.jaques@ceitec.vutbr.cz

15www.ceitec.euCEITEC@CEITEC_Brno

www.ctlab.ceitec.cz


