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Objective (1/2)
High resolution soil geochemical map
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Regulations requirement

l. soil protection Il. agricultural use of sludge
from sewage plants
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l Objective (2/2)

High resolution soil geochemical map

Soil background concentrations = |local topsoil concentration
(Doesn’t include geochemical anomalies and local pollution)

Soil background concentrations

Zn : 120 mg/kg Zn : 50 mg/kg
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Data available for soil geochemical map

Soil and geological
iInformations
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Figure 1. Carte des Principaux Types de Sols de Wallonie. Fdition réduite de la carte originale & 1/250000 — Map of Main Soil Types of Wallonia. Reduced edition from

the original map at 1:250,000.

Légende — Legend : voir figure 3 de Legrain X. ctal., p691 — see figure 3 of Legrain X. et al.p 691

UCL - EARTH & LIFE INSTITUTE



Soil map
(1:20,000)

Geological
maps

Literature
data & |
surveys
results

41 pedo-geochemical soll types
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Main pedogeochemical solil types
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Type of soil parent material

Cenozoic and Mesozoic material

- Quaternary loess

Sd

Sd-J

MICI

Ck

| Quaternary loess mixed with
lower Paleogene sand
Lower Paleogene sand

and sandstone

Quaternary loess mixed with
lower Jurassic sand

Lower Jurassic sand and sandstone

Lower Jurassic marl, limestone
and clay

Upper Triassic and lower Jurassic
marl, conglomerate and sand

Cretaceous chalk

Paleozoic material

Lower Carboniferous
limestone

Upper Devonian
mica-rich psammite

- Upper Devonian shale

- Middle and upper Devonian limestone

- Lower Devonian shale, sandstone and phyllite

Cambrian, Ordovician and Silurian Edition : mars 2013
shale,sandstone and phyllite Projection : Lambert belge




I Geochemical database Origin

- POLLUSOL 1 Environmental
163 points SUrVey
« 1 laboratory, 2002
« Agricultural & forest solls
v
Forest survey Environmental
* 560 points SUurvey

« 1 laboratory, 2005 - 2012
 Forest solls

CAPASOL Environmental

« 17,500 points regulations

« 12 laboratories, 1995 - 2012
e Agricultural soils
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Geochemical database
POLLUSOL 1

-Agricultural solls

1 lab. :
-Forest solls

Forest survey

-1 lab.
- Forest soils Soll
geochemical
4 database
CAPASOL
- 12 lab.

- Agricultural soils <
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ll STAGE 1 : relevancy checks (1/2)

POLLUSOL 1 Forest survey

Relevancy checks

Analytical Temporal Censored
protocol variability values
NN
= @ @ @ @ & o=
data data
y
Geo- Spatial L
referencing structure
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Il STAGE 1: relevancy checks (2/2)

CAPASOL

« ~ 17,500 points
« 12 laboratories, 1995 - 2012
e Agricultural soils

Relevancy checks
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STAGE 2 : accuracy checks and bias
corrections

SYell
geochemical

Soll

geochemical

database database

9,800 data 7,200 data
to . to
13,000 data | 12,600 data
depending ' depending on

on the trace o~ ' the trace
element S element
11 Vo 7
laboratories e — laboratories
Lab 1

UCL - EARTH & LIFE INSTITUTE




Outlier detection by pedogeochemical unit

v x
Soll Soll
geochemical geochemical
database database
7,200 data 6,700 data
o - .s B s o
12,600 data 12,200 data
depending on ; depending on
tglz:r:zzf Robust univariate detection tgligizf
(median / MAD)
+

Robust multivariate detection
(distance to the robust TLS
regression line)
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Data available for soil geochemical map

Soil and geological
iInformations
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Figure 1. Carte des Principaux Types de Sols de Wallonie. Fdition réduite de la carte originale & 1/250000 — Map of Main Soil Types of Wallonia. Reduced edition from

the original map at 1:250,000.

Légende — Legend : voir figure 3 de Legrain X. ctal., p691 — see figure 3 of Legrain X. et al.p 691
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Data available for soil geochemical map

g N =

Map of pe(_:logeochemlcal geochemical
soil types database

N
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Predictive model of trace metals
background concentrations

\ Summary of method
«clean» soil Step 1 : log transformation +
geochemical standardization by
database pedogeochemical solil type

Step 2 : Kriging

Step 3 : back-transformation
(by pedogeochemical soll type)

J
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Type of soil parent material

Cenozoic and Mesozoic material

- Quaternary loess

Quaternary loess mixed with . .
lower Paleogene sand Paleozoic material

Lower Paleogene sand Lower Carboniferous
and sandstone limestone
Quaternary loess mixed with Upper Devonian
lower Jurassic sand mica-rich psammite

Upper Devonian shale O 1 2 . 5 25

Middle and upper Devonian limestone

T I T e BN N KM

L .
Cambrian, Ordovician and Silurian Edition : mars 2013 _‘J- . o f)w
shale,sandstone and phyllite Projection : Lambert belge S, / <

Lower Jurassic sand and sandstone

Lower Jurassic marl, limestone
and clay

Upper Triassic and lower Jurassic
marl, conglomerate and sand

Cretaceous chalk
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Type of soil parent material
Cenozoic and Mesozoic material

Quaternary loess

Quaternary loess mixed with
lower Paleogene sand
Lower Paleogene sand

and sandstone

Quaternary loess mixed with
lower Jurassic sand

Lower Jurassic sand and sandstone

Lower Jurassic marl, limestone
and clay

Upper Triassic and lower Jurassic
marl, conglomerate and sand

Cretaceous chalk

Paleozoic material

Lower Carboniferous
limestone

Upper Devonian
mica-rich psammite

Upper Devonian shale
Middle and upper Deveonian limestone

Lower Devonian shale, sandstone and phyllite

Cambrian, Ordovician and Silurian Edition : mars 2013
shale,sandstone and phyllite Projection : Lambert belge
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Type of soil parent material

Cenozoic and Mesozoic material

_ Quaternary loess

Quaternary loess mixed with
lower Paleogene sand
Lower Paleogene sand

and sandstone

Quaternary loess mixed with
lower Jurassic sand

Lower Jurassic sand and sandstone

Lower Jurassic marl, limestone
and clay

Upper Triassic and lower Jurassic
marl, conglomerate and sand

Cretaceous chalk

Paleozoic material

Lower Carboniferous
limestone

Upper Deveonian
mica-rich psammite

Upper Devonian shale
Middle and upper Devenian limestone

Lower Devonian shale, sandstone and phyllite

Cambrian, Ordovician and Silurian
shale,sandstone and phyllite

Edition : mars 2013
Projection : Lambert belge
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Thank you for your attention !

This study has been
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