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French Refinement Of Groundwater Scenarios ﬂ—o S &
s SOIl selection methodology Q_)

Based on soil data available in GIS Sol
databases BDGSF and DONESOL (INRA) =
5 i e
(i

Détermination de profils types de sol par

19 major soil-types identified by régions de culture
superposition of BDGSF and Agricultural
Census

— represent the arable land associated to

selected field crops (cereals, maize, oilseed
rape, potatoes, sugar beet)

One representative soil profile from

Document rédigé par :
Xavier MORVAN, Christine LE BAS
INRA, Unité Infoscl, Oriéans

DONESOL associated to each soil-type
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French Refinement Of Groundwater Scenarios
st Selection of dominant soil types

BDGSF soll
database

/ (1:1000000)

Limited number of
representative soil

types for arable land

CORINE land cover &
2000 Agricultural census

L LI
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FrO 0S «

The concept of pedological
landscape...

UCS 1

- Geometrically defined by 2 polygons
- Composed of UTS 10 and 11

ucs2

- Geometrically defined by 1 polygon
- Composed of UTS 12

ucs3

- Geom etrically defined by 3 polygons
- Composed of UTS 13 and 14

- Geometrically defined by a polygon
- Composed of UTS 10
{which is also part of UCS 1)

2 Surace.. UCS
1
- .
4
3
1
3 .. and its translation in terms
1.0 of spatial database
UCS attributes
A 4 n,
ucs ... i
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French Refinement Of Groundwater Scenarios ﬁ—o S &
st The 19 selected soil types L

n°soil-type  FAO denomination Texture class Depth o f profile

1 Luvisol 3 >80 cm
2 Cambisol 4 >80 cm
3 Rendzine 2 >80 cm
4 Luvisol 2 >80 cm
5 Cambisol 3 60 cm
6 Rendzine 2 60 cm
7 Rendzine 4 40 cm
8 Fluvisol 2 >80 cm
9 Fluvisol 1 >80 cm
10 Gleysol 4 >80 cm
11 Cambisol 2 60 cm
12 Podzoluvisol 3 >80 cm
13 Cambisol 3 >80 cm
14 Podzoluvisol 2 >80 cm
15 Cambisol 2 >80 cm
16 Rendzine 3 60 cm
17 Rendzine 3 >80 cm
19 Arenosol 1 >80 cm

I Note: solonchak soil part of original selection,
but turned out not to be relevant
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French Refinement Of Groundwater Scenarios ﬂ—o S &
maea,  Selected soll profiles <9_)

Table 35 Original soil parameters for the selected soil profiles, taken from Morvan and
Le Bas (2006). Highlighted in bold are values that were added later to fill data

gaps (see Chapter 8). i h
Profile Horizon
[n] 1D Depth Sand Silt C|ay Qc pH {water] Base de données natignale des informations spatiales
pédologiques
(em) (g/ka) (g/kg) (g/kg) (gkg) () ) _ - o o
K n  lows Josu lomn [w0a |7
2 441 O_f] 25 [}562 0_31 3 6? ?’-6 prélévements et d'analyses effectu.ées au laborataire. 4 & 4
2 s lows losse [ows [e1 [70
4 100 0.13 0.541 0.328 3.4 7.9 ?iigﬂi'ﬁﬁ??é' ttq‘ttt‘v?‘dmtt‘clldddfp‘h dsmg”;;f R oren it momraases o aparehons
5 130 0.164 0.358 0.4r8 2.8 7.8 STIPA est un systéme ouwert qui a évpu:.lé avec \: prugresw:de; connaissances en Science du Sol
2 1 20 0.062 0.615 0.323 146 7.4 iﬁiéfﬁ:éi;%liﬁiﬂ}f‘ﬁ@ ;fd.;EL”E?_?ﬁ;;iDSf&%LZ .{QMG SQL' Rl
2 50 0.041 0.598 0.361 6.0 72 "DoNESOLZ | '
3 80 0.029 0.599 0372 50 72 e ] RWGS |
4 110 0.04 0.522 0.438 3.0 6.9 Campagne
3 1 25 0.379 0.363 0.258 12.9 7.9 1’ ’W de twerrain
2 50 0.378 0.349 0.273 65 8.1 - T rene | Lo .
Etude 71— Profil : Intervention
3 70 0417 0.327 0.256 55 8.2 1 5 de terrain
4 100 0472 0.262 0.266 45 8.1 |- S e i
2 p > 0464 0.348 0.188 117 - [Unite Carto| [ Horizon| {Totala] N
K : . - - _ i 1 Elément de
[ Cantient]-- I I'environnement
2 a0 0.408 0.323 0.269 53 6.8
3 121 0.361 0.302 0.337 37 7.4 — G e | [ Pedothequs
5 1 10 0.08 0.648 0.272 19.9 6 [Aralyse |-+ ||| /[ Prétevement]
2 28 0.072 0.646 0.282 13.2 5.3
3 40 0.033 0.569 0.348 95 56 Diagramme de classes UML du systéme dinfarmation INRA- DONESOL 2 [GROLLEAU, 2003]
4 70 0.08 0.485 0.435 52 58
(5] 1 20 0.357 0.429 0214 116 8.2
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French Refinement Of Groundwater Scenarios ﬁ—o S &
wer . Correction of surface OC content <9_)

Bias introduced from DONESOL2 (2006)

— Highest number of data from the Orléanais
region, where the OC content is the most

depleted by agricultural practices

Comparison with topsoil OC content
from BDAT

— Comprehensive GIS Sol database of
surface soil analyses

Correction at AU-level based on area-
weighted median OC values (OC ..4)

— Correction Factor applied to all soils
relevant for the AU:

CF = OCheq 8paT)/ OCmmed (ponEsOL)
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Comparison with BDAT comprehensive
topsoil data (2000-2004)

AU 15: Sologne
— Orléanais
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Comparison of

the area-weighted probability

distributions of topsoil OC

0.9 ; = INRA original
0.8 ;
07 -
0.6 J---------- —
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Cumulative probability

0.3 -

0.2 oo

01 & s

————————————————————————————————————————————————————————————————————————————

DES PRODUITS UTILES - DES ENTREPRISES RESPONSABLES

OC (g/kg)
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French Refinement Of Groundwater Scenarios
Correction of surface pH value

Similar to what was done for OC
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French Refinement Of Groundwater Scenarios
Parameterization of the soils for PEARL

Pedotransfer functions Other parameters

— Missing subsoil OC values: — Dispersivity: FOCUS default

Bruand et al. PTF
— Biodegradation depth factors:

FOCUS default

— Bulk density: PEARL PTF

— Hydraulic properties: HYPRES PTF
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French Refinement Of Groundwater Scenarios

Mualem — van Genuchten parameters

of HYPRES (W0sten et al, 1999)

Comparison of several PTF and selection

Surface horizon, loamy clay, estimated bulk density

051 ..., & Measured
——HYPRES
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Volumetric water content (cm  %cm?)
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French Refinement Of Groundwater Scenarios

AU-Soll-Crop Relations

Crop x AU
Agricultural census (2010)

Soil x Crop
INRA InfoSol work (2006)
Soil x AU

INRA SSM (2006)
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French Refinement Of Groundwater Scenarios

AU-Soll-Crop Relations

But ...

Crop : no detailded geographical distribution of cr ops within a
canton

Soil : no detailed geographical distribution of soi | type unit

(STU) within soil map unit (SMU)

no precise overlap of crop and soil at canton level and AU
level
Canton A Canton
Crop

Crop '
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French Refinement Of Groundwater Scenarios

AU-Soll-Crop Relations

Surface of each soil for each crop withineach AU e  stimated
using a two step methodology (refer to Annex 15 of FROGS
manual)

Only soil-crop-AU combinations above 100ha were sel  ected as
scenarios
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French Refinement Of Groundwater Scenarios
Conclusions

Selection of dominant soils performed by INRA based on
GIS Sol data

One selected representative soil profile foreachd  ominant soill
— Correction of OC content and pH value based on BDAT due to bias in

DONESOL

Parameterization of soils for PEARL performed using
pedotransfer functions

Estimation of AU-soil-crop scenarios estimated
— Proportion of each soil in the AU is known, but not their localization
— Proportion of crops grown on the different soils is only available at
national level
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French Refinement Of Groundwater Scenarios

Thank you very much for your kind attention.
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