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Presenter Notes
Presentation Notes
Our Vision: 

SLU plays a key role in development �for sustainable life, based on science �and education.

For more on our mission statement and our goals, strategies and values, see: https://www.slu.se/en/about-slu/facts-visions-och-values/strategies-and-evaluations/


X-ray imaging

X-ray Computed Tomography (CT) is a non-invasive technique that allows 3 and 4-dimensional,
non-destructive imaging of heterogeneous materials (Heeraman et al. 1997)

https://www.disnola.com/x-ray/

Originally being used for medical purposes, e.g. for identifying bone fractures
Archeological research (e.g. Re et al. 2015)
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Valuable tool in vadose zone research (Binley et al. 2015; Werth et al. 2010)
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- Large potential to quantify dynamic processes within soil, such as root development,

soil structure evolution, water flow, and solute transport (capowiez et al. 2014; Koestel & Larsbo
2014; Sammartino et al. 2015; Tracy et al. 2015)



Working principle of X-ray CT technology

Different materials within the object

Detector image
(2p)

Different mass attenuation and decay characteristics
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Obtain radiation attenuation information when X-ray

/@ passes through the sample at different directions
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2D slice images 3D volume

Conical X-ray beam

X-ray source

Du et al. (2019)

Attenuation is recorded on a detector


https://www.google.com/url?sa=i&url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1002%2Ffsn3.1179&psig=AOvVaw0H5XywA5oyDep6GGeybkwD&ust=1619157642298000&source=images&cd=vfe&ved=2ahUKEwjUyo2ylpHwAhWTwCoKHYwTCIAQjRx6BAgAEAc

Intact plexiglass core
for scanning

Selection of region

CT scanning Image acquisition of interest

Image filtering and

segmentation
Adapted from Singh et al. (2020)



Characterisation of pore space geometry in soil with respect to...

permeability pore network structures soil management

—infiltration

MP+CC MP-CC

H+CC H-CC

D+CC D-CC

Al-Raoush & Willson (2005) Abdollahi et al. (2013)

Mooney (2002)

preferential flow slash-pile burn

15 min

Naveed et al. (2016) Luo et al. (2008) Massman et al. (2010)




More than just pore space

POM and Root development over two years Sand grains and gravel Biopores
(Koestel & Schlueter 2019) (Koestel & Schlueter 2019) (Lucas et al. 2019)
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