N
N

N

HAL

open science

Soil moisture estimation with limited soil
characterization for decision making
Andre Chanzy, Guy Richard, Hubert H. Boizard, Pauline P. Defossez

» To cite this version:

Andre Chanzy, Guy Richard, Hubert H. Boizard, Pauline P. Defossez. Soil moisture estimation with
limited soil characterization for decision making. Geophysical Research Abstracts, 2009, 11, pp.7671.

hal-02657890

HAL Id: hal-02657890
https://hal.inrae.fr /hal-02657890
Submitted on 30 May 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-02657890
https://hal.archives-ouvertes.fr

Geophysical Research Abstracts, ﬂ
Vol. 11, EGU2009-7671, 2009
EGU General Assembly 2009 ! '

© Author(s) 2009

Soil moisture estimation with limited soil characterization for decision
making

A. Chanzy (1), G. Richard (2), H. Boizard (3), and P. Défossez (4)

(1) UMR EMMAH, INRA, UAPV, Avignon, France (achanzy @avignon.inra.fr), (2) UR INRA Science du Sol, Orleans,
France, (3) US INRA Agro-Impact, Laon/Mons, France, (4) UMR INRA, URCA FARE, Reims, France

Many decisions in agriculture are conditional to soil moisture. For instance in wet conditions, farming operations
as soil tillage, organic waste spreading or harvesting may lead to degraded results and/or induce soil compaction.
The development of a tool that allows the estimation of soil moisture is useful to help farmers to organize their
field work in a context where farm size tends to increase as well as the need to optimize the use of expensive
equipments.

Soil water transfer models simulate soil moisture vertical profile evolution. These models are highly sensitive
to site dependant parameters. A method to implement the mechanistic soil water and heat flow model (the TEC
model) in a context of limited information (soil texture, climatic data, soil organic carbon) is proposed [Chanzy
et al., 2008]. In this method the most sensitive model inputs were considered i.e. soil hydraulic properties, soil
moisture profile initialization and the lower boundary conditions. The accuracy was estimated by implementing
the method on several experimental cases covering a range of soils. Simulated soil moisture results were compared
to soil moisture measurements. The obtained accuracy in surface soil moisture (0-30 cm) was 0.04 m3/m3.
When a few soil moisture measurements are available (collected for instance by the farmer using a portable
moisture sensor), significant improvement in soil moisture accuracy is obtained by assimilating the results into the
model. Two assimilation strategies were compared and led to comparable results: a sequential approach, where
the measurement were used to correct the simulated moisture profile when measurements are available and a
variational approach which take moisture measurements to invert the TEC model and so retrieve soil hydraulic
properties of the surface layer. The assimilation scheme remains however heavy in terms of computing time and
so, for operational purposed fast code should be taken to simulate the soil moisture as with the Ross model [Ross,
2003, Crevoisier et al, 2009].

To meet the decision support context, we evaluated the model ability of evaluating the soil moisture level in
comparison to a moisture threshold that splits soil conditions into desirable and undesirable cases. This threshold
depends on soil properties, the farming operation and equipment characteristics. We evaluate the rate of making
good decisions using either the TEC model with and without soil moisture measurements or an empirical
algorithm that simulate the decision processes followed by farmers, currently. This later is a reference case that
allows appreciating the adding value of using soil water transfer models. We found a significant improvement
with a rate of success, which increases from 65% with the reference case to 90% when using the model with soil
moisture assimilation.
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