N
N

N

HAL

open science

How lysimetric facility can contribute to monitor
Technosols dynamics.

Marwa Tifafi, Ryad Bouzouidja, Stéphanie Ouvrard, Geoffroy G. Séré

» To cite this version:

Marwa Tifafi, Ryad Bouzouidja, Stéphanie Ouvrard, Geoffroy G. Séré. How lysimetric facility can con-
tribute to monitor Technosols dynamics.. 8th International Conference on Soils of Urban, Industrial,

Traffic, Mining and Military Areas (SUITMA), Sep 2015, Mexico, Mexico. hal-02739258

HAL Id: hal-02739258
https://hal.inrae.fr /hal-02739258v1

Submitted on 2 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-02739258v1
https://hal.archives-ouvertes.fr

How lysimetric monitoring of Technosols can contribute to understand the
dynamics of the porosity of soils

Marwa TIFAFI'3, Ryad BOUZOUIDJA?, Stéphanie OUVRARD?, Geoffroy SERE!*

!Laboratoire Sols et Environnement, UMR 1120 Université de Lorraine / INRA,
Vandceuvre-lés-Nancy, France

2CEREMA DTer Est, Tomblaine, France

3Laboratoire des Sciences du Climat et de I'Environnement, UMR 8212 CNRS / CEA /
UVSQ, Saclay, France

*Corresponding Author

Working Session
Soil conservation and habilitation to improve water management in urban areas

The dynamic of water in soils is mainly controlled by a set of hydraulic properties that are
characteristic of each type of soil and that reflect the architecture - more generally
defined as soil structure - of such a specific porous medium. Structural changes are
induced by external factors (e.g. climate, biology, human action) and are the result of
pedogenetic processes that modify the solid phase and redistribute ions and particles.
Consequently, changes in the poral volume and in the size and the connectivity of soil
pores are observed that significantly influence regulating ecosystem services that can be
provided. The temporal and spatial dynamics of these properties is complex to highlight
and poorly studied, especially as the soil processes in natural soils are slow at human
timescales.

To question this crucial issue, we chose to focus our study on the dynamics of Technosols
porosity as a result of seasonal climatic variations, vegetation and early pedogenic
evolution - which kinetic is known to be much faster - (Lin, 2011; Séré et al., 2012). Our
purpose is then to develop an original approach to characterize, in a continuous way, the
evolution of soil’s structure. To do so, a natural soil and SUITMAs - from a Luvisol to a
Spolic Garbic Technosol (Histic) -, within an anthropization gradient, have been studied.
They have been studied under two treatments (with or without vegetation) in monitored
2 m? lysimetric columns over a 3 to 6 years’ time sequence. Water balances have been
performed as well as the monitoring of water transfer at different depths. Experimental
data have been compared to a modelling approach that relied on the use of Hydrus 1D
(Simunek et al., 2008).

The results exhibit contrasted hydraulic behaviors that are mainly correlated to the age
of the soils and the level of human influence. Only cyclic variations - for example on the
amount of water that is stored (Figure) - were visible on natural and slightly
anthropogenic soils that were attributed to seasonal factors (e.g. climate and
vegetation). In addition to that cyclic changes, more drastic acyclic evolutions were
observed on the Technosols that demonstrated their significant settlement and an
evolution of the porosity due to their early pedogenesis (Figure). An inverse modelling
approach led to the estimation of hydraulic parameters that confirmed that findings by
highlighting an evolution of poral architecture with time.
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Figure: Evolution over 6 years of the amount of water stored in T1 (Luvisol) and T3 (Technosol)
with and without vegetation
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