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Characterizing Nonrigid Aggregated Soil-Water Medium

Using its Shrinkage Curve

Erik Braudeau,* Jean-Pierre Frangi, and Rabi H. Mohtar

E. Braudeau, Institut de Recherche pour le Développement (IRD),
Centre de Montpellier, 911 av. Agropolis, BP64501, 34094 Montpel-
lier, France; J.-P. Frangi, Laboratoire Environnement et Développe-
ment (LED), Université Paris VII, 2 place Jussieu, BP7071, 75251
Paris Cedex 3, France; R.H. Mohtar, Agricultural and Biological Engi-
neering Dep., Purdue Univ., West Lafayette, IN 47906, USA. Re-
ceived 23 Nov. 2002. *Corresponding author (erik.braudeau@ird.fr).

Introduce the
Pedostructure
concept.

Bridge the gap:
pedological
and its hydro-
functioning.
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Water potential in nonrigid unsaturated soil-water medium

Erik Braudeau

Institut de Recherche pour le Développement (IRD), Montpellier, France
Rabi1 H. Mohtar
Centre de Coopération International en Recherche Agronomique pour le Développement (CIRAD), Montpellier, France

Department of Agricultural and Biological Engineering, Purdue University, West Lafayette, Indiana, USA

Received 17 February 2004; accepted 17 March 2004; published 15 May 2004.

 Apply the pedostructure concept to develop a water

retention function (WRF).
e Water flow in soil medium.
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Modeling the Swelling Curve for Packed Soil Aggregates Using the
Pedostructure Concept

Erik Braudeau® and Rabi H. Mohtar

E. Braudeau, Institut de Recherche pour le Développement (IRD),
Pole de Recherche Agronomique de la Martinique, BP 214, F-97283
Le Lamentin, Martinique, France: R.H. Mohtar, Agric. and Biologi-
cal Engineering, Purdue Univ., West Lafayette, IN 47906, USA. Re-
ceived 28 June 2004. *Corresponding author (enk.braudeau@ird.fr).

 Derive a pedostructure swelling curve equation (SwQ).
 Micro-macro pore water exchange rate.
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Hydrostructural characteristics of two African tropical
soils

E. BRAUDEAU®, M. SENE” & R. H. MOHTARS®

“fnstitut de Recherche pour le Développement (IRD ), BP 8006, 97259 Fort de France, Martinique, ®Institut Sénégalais de Recherche
Agronomique (ISRA), BP 27, Kaolak, Sénégal, and “Agricultural and Biological Engineering, Purdue University, West Lafaveite, IN
47906, USA

* Apply the pedostructure concept to calculate soil water
holding characteristics (agronomic properties):

— Permanent Wilting Point

— Field Capacity

— Readily available water

— Coefficient of linear extensibility
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Global and Planetary Change

Modeling the soil system: Bridging the gap between pedology and soil-water physics

Erik Braudeau 2, Rabi H. Mohtar ?*

* Institut de Recherche pour le Developpement (IRD), UMR BIOEMCO, 32, av. H. Varagnat, 93143 Bondy, France
® Department of Agricultural and Biological Engineering, Purdue University, 225 § University Street West Lafayette, IN 47907-2093, USA
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Computers and Electronics in Agriculture 86 (2012) 15-25

Contents lists available at SciVerse ScienceDirect

How to Scale?

Computers and Electronics in Agriculture
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journal homepage: www.elsevier.com/locate/compag

Toward delineating hydro-functional soil mapping units using
the pedostructure concept: A case study

Mohammed Salahat ? Rabi H. Mohtar ®**, Erik Braudeau®?, Darrell G. Schulze ¢, Amjad Assi "

* Natural Resources and Environment Department, The Hashemite University, Zarga, Jordan

¥ Qatar Environment and Energy Research Institute, Qutar Foundation, Doha, Qatar

“Agricultural Biological Engineering Department, Purdue University, West Lafayette, IN 47906, USA
“Institute for Research Development, IRD, Bondy, France

* Agronomy Department, Purdue University, West Lafayette, IN 47907, USA
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Physics of the soil medium organization part 1:
thermodynamic formulation of the pedostructure water
retention and shrinkage curves

Erik Braudeau*, Amjad T. Assi'?, Hassan Boukcim* and Rabi H. Mohtar®

! Qatar Foundation, Qatar Environment and Energy Research Institute, Doha, Qatar
? Institut de Recherche pour le Développement, Bondy, France
* Department of Agricultural and Biclogical Engineerning, Purdue University, West Lafayvette, IN USA

4 Valorhiz SAS, Farc Scientifique Agropolis I Bat 6 Montfemiersurlez, France

¥ Biological and Agricultural Engineering Department, and Zachry Department of Civil Engineering, Texas A&NM University, College Station, TX USA

Introduce the SREV concept to
enable the thermodynamic
formulation of the pedostructure
water retention and shrinkage
curve.

These two characteristic curves
describe the hydrostructural
equilibrium state of the soll
medium at each value of the
water content.
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Physics of the soil medium organization part 2:
pedostructure characterization through measurement and
modeling of the soil moisture characteristic curves

Amjad T Assi'?, Joshua Accola'?, Gaghik Hovhannissian®, Rabi H. Mohtar?** and Enk Braudeau®**

' Qatar Foundation, Qatar Environment and Energy Research Institute, Doha, Qatar

? Department of Agricultural and Biological Engineering, Purdue University, West Lafayette, IN, USA

¥ Department of Biological Systems Enginearing, University of Wisconsin-Madison, Madison, W US4

4 Institut de Recherche pour le Développement (IRD), Pédologie Hydrostructurale, Bondy, France

¥ Biological and Agricultural Engineening Department and Zachry Department of Civil Engineening, Texas A&M University, College Station, TX, USA

Sampling Site @) Sample Preparation EEE) Preparing the samples and Running the mmm) Extracting the
TYPOSOIL Parameters
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Soil water thermodynamic to unify water retention curve
by pressure plates and tensiometer

Erik Braudeau?*, Gaghik Hovhannissian®, Amjad T. Assi'® and Rabi H. Mohtar®*

Oatar Enviranmeant and Enargy Resaarch Instituta, Ostar Foundstion, Doha, Oatar

? Padologia Hydrastructurale, Institut de Rechardhe pour fa Développameant Fance Nomd, Institut de Recharche Pour le Développemant Bondy France
* Unité Mixte da Racharche 242 Institut d'Ecologio at das Scionceas da FEmvirannament da Paris, Institut da Rachamhe pour le Dévaloppameant France Nord,

Institut da Racharcha Pour le Daveloppamaeant Bondy, Franca

4 Biological and Agricultural Enginearing Dapartmant, Taxas A&M Univarsity, Coflage Station, TX USA
* Biologica! and Agricultural Engineaiing and Zachry Dapartmants of Chvl Enginearing, Texas A&M Univarsity College Station TX, LS4

All existing pF-curves in soil
database can be re-taken
and be fitted by the
thermodynamic equations
of the water retention
curve.

« The 4 parameters of this

curve are characteristics of
hydro-structural behavior
of the soill medium.
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A framework for soil-water modeling using the
pedostructure and Structural Representative Elementary
Volume (SREV) concepts

Erik F Braudeau'* and Rabi H. Mohtar?

! Hyvdrostructural Pedology Centre de Recherche lle de France. IRD France Nord. Institut de Recherche pour le Développement, Bondy, France
? Department of Biological and Agricultural Engineering, Zachry Department of Civil Engineering, Texas A&MNM University College Station, TX, USA
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, Encyclopedia of Agricultural, Food, and Biological

s Engineering, Second Edition
I Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/doi/book/10.1081/E-EAFE2

Integrative Environmental Modeling

Erik Braudeau  Rabi Mohtar °

# Qatar Environment and Energy Research Institute , Qatar Foundation, Doha, Qatar, and
Institute for Development Research (IRD) , Bondy , France

b Biological and Agricultural Engineering Department, and Zachry Department of Civil
Engineering , Texas A&M University , College Station , Texas , U.S.A.

Distinguishing two kinds of

] ] Systemic Approach is needed to define multi-scale Natural Organization, then to derive appropriate
environmental modeling Theoretical quations
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