oo @ UCLouvain 9 JULICH Esu

Forschungszentrum
DI PADOVA

Mise-a-la-masse forward modelling with explicit
representation of root structure

Benjamin Mary?, Sathyanarayan Rao?, Mathieu Javaux?? and Giorgio Cassiani!

O v S

Introduction  Modelling results  Perspectives Bibliography Home



-1- @U

How much the MALM

assumption hold ?

Qremote Who Electrodes
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the current over the
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resistance xylem
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@ Dalton 1995

No consensus, empirical model
e Need for proofs on current path A
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Root electrical properties
Root hydraulic conductivities

@ Rao et al. (2018)
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The Earth’s Critical Zone

Nation Research Council (2001): top
of the tree canopy to the bottom of
our drinking water aquifers.

Particular attention shall be devoted
to the Soil-plant-atmosphere

interactions:
 Water path
 Role of the roots in the
redistribution and uptake of
the water

Ultimately there is a need to monitor
or phenotype root system
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The simple 2d synthetic model

Only root of 1° order

2 physical entities within the mesh:
* Root
* Soil

Varying schemes :
e Surface electrodes

* Boreholes electrodes
* Full coverage electrode (mimic
rhizotron experiment)
And protocols:
Wenner Schlumberger, Dipole-
Dipole or Pole-Pole

- —

0.50 0.59 0.71 0.84 i
Normalized shape ratio

o @ g Mary et al. EGU 2019 - Mise-a-la-masse forward modelling with

explicit representation of root structure - 12/04/2019




EGU

odelling

Effect of bark layer Current streamlines
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Effect of bark layer
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Effect of the return
electrode

Current path is

conditionned by

return electrode
location

Quantification of
the anisotropy in
MALM as a tool to
phenotype the
root system
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Effect of electrodes
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Use real root system
as input (RSML or
MTG formats)

Geophysical data
assimilation into an

hydrological model

Extend ERT to EIT
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Very simple 2d root system - differentiation of root order
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Trrigated roots

° Dehydrated roots continue to provide
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Partial root zone drying

& Consoli et al. 2016
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Inversion of current density: punctual source case
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