


▶ Soil physics laboratories aim to quantify the hydrophysical
properties of soils (like a.o. retention and conductivity)

▶ These properties are mainly structure-dependent
▶ There is no guarantee that two laboratories would give the 

same result on the same soil
▶ The challenge of soil physics is to work on undisturbed 

samples
▶ SOPHIE demonstrates the need for interlab comparison

Challenge for soil physics labs



Survey among the labs





▶ Only one lab was using reference samples on a regular basis
▶ 4 labs presented ongoing tests/reflexions
▶ All the labs were rather small entities (0 to 3 people, asking for 

common work)

▶ Open questions were about
- Sample size
- Full saturation
- Bottom condition
- Evolution of the samples during the measurement

Benchmarking among the labs



▶ To ensure the reproducibility of a given protocol, over time, 
within a laboratory;

▶ To ensure consistency between analyses performed using 
the same protocol in different laboratories;

▶ To ensure consistency between hydro-physical 
characterizations performed with different protocols in 
different laboratories
- It opened the question of the sensitivity of the models to the 

differences that might be observed between labs

After Gembloux meeting we identified 3 issues 
with increasing levels of complexity



▶ For a known object, whose measured property is assumed 
to be stable over time, repeat this measurement. Calculate 
the mean value of the observations (m), calculate the 
standard deviation of the observations (SD).
- If measurement between m±2SD, valid measurement
- If measurement outside m±2SD but in m±3SD, warning
- If measurement outside m±2SD but in m±3SD more than 3 

times in a row, error
- If measurement outside m±3SD, error

1/ To ensure the reproducibility of a given 
protocol over time within a laboratory



▶ 1500 kPa

▶ Pressure plate

▶ From Jan 18

Tks to Rich Ferguson

Example : 
Sample #117 in Kellogg Soil Survey Laboratory - USDA



▶ The protocol referred to in the previous point may be used, and the 
means and standard deviations compared between laboratories 
may be used as well, provided that a similar sample is used. 
- Water content measurement at 1500kPa is not structure dependent 

and could be tested using reference disturbed samples
- Test of one reference sample using common agreed protocol

› 4 points of the retention curve
› 2 samples will be kept, 3 samples will be sent to other labs
› 3 samples will be received from other labs
› 2 preserved samples + 3 received samples will reanalyzed
› Ongoing process… see you at EGU 2020 for results….

2/ Ensure consistency between analyses carried out 
using the same protocol in different laboratories



▶ For retention function
- Wet end

› Be easy to handle and to weight at very low tension
› Loose measurable water mass at interesting pressure ranges
› Have equilibrium time similar to that of soil 

- Dry end
› Disturbed sample suitable

▶ For conductivity function
- ? Present a well known pore geometry (=>Predictable Ks see Buchter 2015)

What should be the qualities of a ref sample ?



Possible reference samples

From UGhent, GeoCentrum Hanover, Kellog lab USDA 



REFERENCE SAMPLES

• since 2012: own reference sample

• some labs/companies contacted

• tests: 1. undisturbed soil sample; masonry sand 

2. – rinsed well-sorted white sand 
– well-sorted ‘Eijkelkamp’ sand
– uniform glass beads 

+ cement

• criteria: 
– uniform steady decline in weight (moisture) 
– fast equilibrium
– easy to weigh at h=-2.5 cm

© wim Cornelis



REFERENCE SAMPLES

• sand box

• pressure plates



„Sinterglaszylinder“ as reference material for the measurement of

WRCs and/or saturated hydraulic conductivity

• VitraPOR Sinterglaszylinder der Fa. ROBU

• Borosilicatglas 3.3

• 100 cm3

• Por. ASTM C (40-60µm)

• price 150€ (each)

Cylinder No.
Bulk density 

[g/cm3]

Density 

"Borosilicatglas 3.3" 

[g/cm3]

Porevolume 

[cm3]

2240 1.457 2.23 34.65

2241 1.402 2.23 37.11

2242 1.426 2.23 36.06

2243 1.424 2.23 36.15

2244 1.432 2.23 35.78

© Axel 

Lampater



33 kPa and bulk density – USDA procedure

© Rich Ferguson, USDA



▶ 33 kPa

▶ Pressure plates

▶ From Jan 18

Sample #117 (« clod »)



2015



Want to join? More ideas? 

Welcome !


