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Analysis of soill and micro-organisms
diversity at landscape scale : approach

“Ope by digital mapping of the upper horizon

ANDRA et Swiderski C.1, SABY N.P.A. 1, ARROUAYS D1, RATIE C. 1, JOLIVET C. 1, DEQUIEDT S. 2, REDON P.O3.

In 2007, the Perennial Observatory of the Environment (OPE) was established to
support research on environment long term evolution. As part of its overall objective, a
soll monitoring and observation network was set within a 240 km? area In northern
France.

This network Is based on systematic sampling with 117 sites located at regular spatial
Intervals, following a 1.5 km-square grid. The aim of this study was to find the factors
controlling the spatial distribution of chemical and physical soil properties ang,sematic sampling on 1.5 km-square
microbial communities at landscape scale using digital soil mapping. grid
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Predict soil properties with

We used a 3 steps approach combining a multivariate analysis, a boosting - rediotive models
regression tree (BRT) models and universal kriging. The first three principal e e !

iii) Spatial predictive model : Kriging ! lv) Computation ?nggg:ﬂg:rformance index !

components resulting from a spatially constrained PCA (R package multispati)

of pedological properties, fungal and bacterial communities matrix were first v
modelled using cubist and gbm function. The predictions of the BRT models Residual krigging
were then used as the fixed effect in a geostatistical linear mixed model. The v
entire process was tested by “leave-one-out” cross validation. >|V) Mapping of final predicted soil property <
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Mddels with the best accuracy were found for pedological properties. Ordinary kriging led to

Improuve R2. The most important predictor variables for solil properties were related to heigth and Spatal distribution of bacterial and fungal communities
distance of the nearest hydrographic system, pedology (axisl); land use (axis 2) and geology, .= | M — -

curvature and direction slope (axis 3). v N
Interpretation of microbial PCA's axis had no meaning because variables represented a relative
number of individuals. Interpretation was limited to a genetic similarity of individuals sharing the
same scores. Fungal and bacterial communities seemed to be related to watershed and
topographical conditions, but the link between these variables and spatial distribution of microbial
properties was not strong (R2<30%). Microbial processes have to be studied at finer scales and

Interlinked scales from landscape to soil micro-aggregates.

CONCLUSION

By using different statistical methods, we showed that identifying influencing factors and Amouasb.etal, Large trend in French topsoil characteristics are revealed by

spatially constrained multivariate analysi_s. .Geoderr_na 161. 2_011. 107-114_.
predicting spatial distribution of chemical, physical and biological soll properties IS POSSIDIE e raautont ok aniregroaioniiting. Geodorma, 190, 251-
226.

at |aﬂdSCape SCa| e . De Souza E. et al., Comparing spatial prediction methods for soil property

mapping in Brazil : A case study for the Rio Doce Bassin. GlobalSoilMap. 2014.

Predicting spatially constrained principal components Is a useful technique for z7-n

Software
homogeneous areas, or when modelling individual soll properties results 1IN POOr G e o e e ssoooeoro o
prediction quality indicators. htp//wwwwR-project.org
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