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=~ In-situ measurements of soil hydrodynamical parameters
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Development of forward and inverse Python code for modelling GPR
data for infiltration tests

Monitoring of Porchet experiments with high frequency GPR antennas
Using the last versions of Python packages dedicated to geophysics

e gprMax

e PyGimli
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~ In-situ measurements of soil hydrodynamical parameters
with GPR

*  Field experiments to determine the best protocol
e Sandpits
e Reproduction and efficiency of measurements :
¢ Data processing and research

e Parameters sensitivity analysis
e Work on data fitting

o Infiltrated water volume
e TWT

Ks (cm/min)
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 Which hydrodynamic parameters to

consider?

e Soil water retention curves and hydraulic
conductivity depending on the head h

e Described by Mualem-van Genuchten
equations :

_yl-1/ny2
. K(S.) = K,S~ {1 — [1- s3] }

O(h)-6r _ n11/n-1
S5 = [1 4 ()]

« 5 parameters : Ks, Or, s, a, n

e With: S, =



Field Model
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~ Construction of radargram : 30 s
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““Construction of radargram : 120 S
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““Construction of radargram : 180 S
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Construction of radargram : 240 s
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~ Construction of radargram : 360 s
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onstruction of the

'WT (arrrival time
of the wave reflected
on the bulb)

Extraction of TWT

and comparison :
with the measured SCE-UA optimisation esttRae Ve

ones method i

Choice of parameter

Estimation of a
Compilation of data water content model
and creation of a for the parameter set
radargram (GprMax) (SWMS 2D) for each
time step

Transformation to a
dielectric
permittivity model
(CRIM, TOPP)




Results

* SandPit : Auffargis (France)

Infiltration time (min)
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~ Results

* SandPit : Auffargis (France)

Example of data inversion
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Results

¢ SandPit : Cul-du-chien (France)
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Rocher du Bilboquet

* Infiltration Porchet
Mesures TRIMS
* Sondages
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ROSETTA variations :

Ks 0, a (1/cm)
(cm/min)
Min

0.36 0.049 0.361 0.032 2.66

Max 0.88 0.049 0.368 0.035 3.92

Infiltrated volume : 0.5 < Ks (cm/min) <1
GPRdata:4 <TWT (ns) <5
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~ Results

A \./
* SandPit : Cul-du-chien (France) e }‘ Y fﬂ:

* Infiltration Porchet
Mesures TRIMS
* Sondages

Comparison between ROSETTA PTF data and suspended columns/infiltration results
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Data fitting
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Data fitting for TWT is possible using a power law function : at?
=>Relation with the hydrodynamic parameters ?



Relation between TWT and the infiltrated

volume?
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Conclusion

Development of in-situ experiments with various tools (TRIMS,
direct sampling, GPR, Porchet infiltration)

Estimation of the hydrodynamic parameters with textural data
c(iROSETTA), infiltrated volume (Porchet) and inversion of GPR
ata

Values of the parameters strongly depends on the employed
technique (eftect of n, @ and Ks on GPR data)

For ROSETTA /Porchet :Variations in Ks estimations (Ks/2 < Ks <
2Ks) are similar to the litterature (McBratney and Mulla, 2002)

GPR data are not fitted by ROSETTA's parameters
e Anisotropy effect?
e Hysteresis?
e Link between Ks and n values?
Relations between TW'T and infiltrated volume is investigated
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