2 | _I_ : ADEME
REPUBLIQUE SCATIS ‘cP
FRANCAISE environnement =
L,iberté AGENCE DE LA
Eealité EcoLoelaVe
Fraternité

How to integrate soill into territorial
strategies”?

Cécile Grand (ADEME), Marie-Caroline Brichler (SOLTIS), Florence Baptist (SOLTIS)

Intersoil, 05/12/24 in Bruxels 09/12/2024



| -$ | ADEME |
REPUBLIQUE ( A I
FRANCAISE &? 1

enviror eme

Land Use in France: Trends and Challenges

* In France, an average of 23 000 hectares of natural and
agricultural land* is consumed every year.

» Land take has increased by 70% since 1981, while the
population has increased by 19%

The equivalent of The equivalent
the area of or of the 23 x
Luxembourg Paris area

*data: 2009/2019 2 09/12/2024

Source: Artificialisation portal
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Land Use in France: Trends and Challenges

Soil artificialization

Soil formation - Soil loss, compaction
Carbon sequestration ” ~ Carbon soil mineralization

From decades to centuries From days to decades

Restauration
réussie

g E Réhabilitation
s
L e 3 . c et .?{‘—\/\ — N\
(Tiré de Jaunatre 2012 d’aprés Ecosysteme Sy S
Aronson etal. 1993; buisson 2011) —_— o~ —

L -
Autre complexité, Récupération

fonction ou attribut
de I'écosystéeme

- Temporal asymetry between soil formation and its de struction
“ - Essential to prioritize Avoidance and Reduction over Compensation

3 09/12/2024
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France's Ambitious Goal: Achieving No Net Land Take by 2050

The Climate and Resilience Law (2021)

Net land take :“difference between artificialisation and
restoration observed in a given area and period”.

Long-term Soil's functionality
degradation of T restoration or
ecological soill improvement

functions *

1 area, 1 period

4 09/12/2024
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France's Ambitious Goal: Achieving No Net Land Take by 2050

Approach based on consumption
of space by area, in 2D

! . 7 A A=

Not taken Taken

Balance between
artificialisation and
restoration

- Score

Soil data

Approach based on the ecological
functions of the soil, in 3D

\ SN

Unsealed Unsealed Sealed

_ 09/12/2024
* According to the nomenclature of the decree of 27 November 2023
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How to integrate soll in territorial strategies at different scales ?

National or Regional scale:

» Map of soil artificialisation (OCS-GE)

* Map of functional issues

» Gain/loss of soil functions on a large
temporal and spatial scale

— Large-scale assessment of soil
function degradation

6 09/12/2024
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How to integrate soll in territorial strategies at different scales ?

Land planning scale:
Agro-pedological soil diagnosis

National or Regional scale:
» Map of soil artificialisation (OCS-GE)

* Map of functional issues » Assessment of soil functions on specific
» Gain/loss of soil functions on a large area
temporal and spatial scale » Soil data into land use planning
— Integration of soil function in land use

— Large-scale assessment of soil

function degradation planning (renaturation strategies, priority - 09/12/2024

areas, etc.)
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How to integrate soll in territorial strategies at

National or Regional scale:

» Map of soil artificialisation (OCS-GE)

* Map of functional issues

» Gain/loss of soil functions on a large
temporal and spatial scale

— Large-scale assessment of soil
function degradation

Land planning scale:

Agro-pedological soil diagnosis

* Assessment of soil functions on specific
area

» Soil data into land use planning

— Integration of soil function in land use
planning (renaturation strategies, priority
areas, etc.)

different scales ?

Project scale :

» Agro-pedological soil diagnosis

* Monitoring indicators for soil
refunctionalisation

— Restoration of fertile soils from in
situ excavated materials
— Soil restoration and design project
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- Case studies: Eastern region of France
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Case study : Eastern region of France — Les Ardennes

The issue ? Large-scale assessment of soil function
degradation

1 INRA@) d IHSW Uhfgm . {m. Marsailln LR
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Case study : Eastern region of France — Les Ardennes
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MUSE - Intégrer la
multifonctionnalité des
sols dans les documents
d’urbanisme

French € C 0 B | 0
Regional Sall AENnes
v Reference
250 000eme

Agronomic Potential
Water Functions
Carbon Storage

' Biodiversity Reservoir

Messant et al. 2021

DONESOL

Evaluez vos stocks et puits de carbone.

Potentiel agronomique

(note / 25) 0 0 20km
1 (note =< 10)
2(11 =< note =< 13)

(
3 (14 =< note =< 16)
B 4 (17 =< note =< 19)
B S (note >= 20)

Soil graduated from 1to 5

A

Wceem |NRAQ, SHIRSTY Qtign ~ (wree creve sy
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Case study : Eastern region of France — Les Ardennes

Pedological nature of soils

ADEME

Légende

@ Communes principales [lil COLLUVIOSOL

Typologie simplifice 1 FLUVIOSOL

des sols W LuvisoL
(RRP 250éme)

W NEOLUVISOL
[ ALOCRISOL I RANKOSOL
[l BRUNISOL W REDOXISOL
W caLcisoL M ReEDUCTISOL

CALCOSOL RENDOSOL

(1] 5 10km

Source : RRP 1/250000, Donesol.
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Case study : Eastern region of France — Les Ardennes

Soil Multifunctionality Map
Agronomic potential, infiltration, biodiversity, soil carbon

i

ADEME 1 Légende

@ Communes principales

..........

Note de multifonctionnalité
(Note/20)

M-8

Ws-10
10-12
1214

Soil suitable for biodiversity and
carbone storage

14-186
W 16-18
We-20

Soil with high level of
fonctionnality

FTV, méthode Muse (Cerema).

Soil suitable for agriculture

o 5 10km

Source : OSO niveau 2|
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Case study : Eastern region of France — Les Ardennes

Natural, Agricultural and Forest
consumption 2010 — 2020 . . . .
P 75% of land with high agronomic potential (score 5/  5)

1 524 ha

Consommation NAF

=22 6% of land with high infiltration potential (score 5/5)
2010 - 2020 Peak in 2013 - 2014

13% within ecological corridors
7% of biodiversity hotspots

Gradual reduction
in consumption

: — Land use assessment and loss of potential soil
I l . . functionality

erode — Strategic orientation for land planning based on this
habitat + mixte + inconnu analysis

Area (ha)
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Case study : Rennes metropolis

The issue ? Integration of soil function in land use
planning

— To select areas to be preserved
— To select areas to be managed
— To select areas to be restored

16

09/12/2024
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Case study : Rennes metropolis

From maps built with MUSE To maps adapted to the right scale thanks to local data
QuaSoZAN Qualisoil Esfimaied agonoric 1 [1/10000
J il ﬁmﬁ; MUSE 1 1/50 000
sE;t::a::édearbon 1 1/10,000

Unit of representation:
OCS cross GE-RPG-ZH-RRP
Sowrces

- Réferentiel Régional Pédologique: 2012 - LARA

« Donesal 2011

- OCS GE 2020

Field data
Local database

- Zomes humides - SAGE.

=) RENNEes hrgm

X METROPOLE

) ) 17 09/12/2024
Contact : Le Guern Cecile : c.lequerne@brgm.fr — Tresse Frangois : f.tresse@rennesmetropole.fr
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Case study : Rennes metropolis

Others Issues

ZAN :
Functional

ZAN :

Area approach ; chmate
approach enaturation _
» Water & Biodiversity
« Choices * Development « Objectifs zero phyto
regarding scenaril « Ecological
urbanization * ZAN compensation

trajectories

Renewable energy

18

Contact : Le Guern Cecile : c.lequerne@brgm.fr — Tresse Frangois : f.tresse@rennesmetropole.fr

09/12/2024
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Quievrechain ‘s renaturation project
VAT R

Oy L. e

2ar Florian Pépellin — Travail personnel, CC BY-SA 4.0,
1ttps://commons.wikimedia.org/w/index.php?curid=107682937
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Case study : Quievrechain ‘s renaturation project

The issues ?

— Restoration of fertile soils from in situ
excavated materials

— Soll restoration and design project

1 INRA@) d IHSW Uhfgm . {m. Marsailln LR
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Case study : Quievrechain’s renaturation project

Diagnostic agropédologique - Cité du
Corbeau a Quiévrechain (59)

Contexte

Légende

DEmp fse d étuds

et

Courbes de niveaus ({ Gem)

caltic
N LN
HHHHHHHHHHHHH 13

How can this former industrial site be renatured wh ile making the best use of one-site materials?

21

09/12/2024
Métropole
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Case study : Quievrechain’s renaturation project

Profil de référence P02

ANTRHOPOSOL
TRANSFORME

Sol de référence
agricole

P02 uniquement

Profil de référence P03

ANTHROPOSOL
ARTIFICIEL

Zone de démolition

Profils P03, P05,
P06

Métropole ‘

ProFiL e - NATUREL

¢ Pl infHronk
| Rible
i &pﬂpmbm
. [faeinoire
!
Yo o vieke
PRoFiL REMBLAYE
m ' JHAZ'[Mme
20
a0 ‘ Nombsreuze.
, | elemants grostievs
60 )
100 l.
yu\- EAU UBRE
120 1y gmz.:\ oaztmmile m.&ure‘,

Historical and
documentary study

Field study

Agropedological
analysis

al

Synthesis,
preconisations

22 09/12/2024
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Case study : Quievrechain’s renaturation project

Historical and

REDUCTISOL TYPIQUE documentary study
Limon moyen sableux en surface _
| enrichi en matiéres organiques Valenciennes
hydromorphe et investit par les
racines sur un horizon limono-argileux
en sous-face réduit associé a la nappe

Métropole

Diagnostic agropédologique - Cité du
Corbeau a Quiévrechain (59)

A. ARTIFICIEL
Horizon de terre
assimilée végétale

A. RECONSTITUE
Limon moyen sablexen ooy yrercot i skl Field stud
surface associé a des éléments i bl y
A. ARTIFICIEL grossiers anthropiques i Légende
Différents horizons successifs constituant des couches de compact avec

ponctuels sur 1m et un horizon
réduit en profondeur associé a
la nappe

structure plus ou moins sableuses (remblais divers) €léments grossiers
filtrants ou compactées pour les voiries de la place du
Corbeau sur environ 1m d'épaisseur en recouvrement des
horizons apparentés naturels en profondeur
limono-argileux associé a la nappe

D Emprise d'étude
@ Observations agro-pédologiques

Type de sols selon le Référentiel pédologique (INRA, 2008)
REDUCTISOL TYPIQUE
Site RAMSAR
ANTHROPOSOL ARTIFICIEL
avec enrobé

Sol r@alﬁi_é post travaux Ag I'OpedO |Og ical
de démolition ana|ys |s

Merlon paysager Ref. RAMSAR (P1)
ANTHROPOSOL RECONSTITUE
Zone humide

ANTHROPOSOL TRANSFORMES Ref. Agricole (P2)
Friche agricole

Démolition ouest {P3)

Synthesis,
preconisations

Terre-plein (P4)

A. TRANSFORME

avec un horizon de limon moyen A. ARTIFICIEL SNV SRIRIE .

sableux enrichi sur au moins Remblai de démolition hétérogéne et Démolition sud (P5)
30cm d'épaisseur sur un horizon caillouteux filtrants sur au moins 1m

limono-argileux associé & la d'épaisseur, recouvrant un horizon 0 25 50 m

nappe & 30cm. apparenté naturel limono-argileux I — Démolition est (P6)

s
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associé a la nappe

Ref. L'Aunelle - ponctuel (P7)

Ref. L'Aunelle - composite

i

Merlon

00 25 50 7.5 100 125 150 17.5 20.0|

atore xganique (1) | 23 09/12/2024
Métropole
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Quievrechain’s renaturation project

Historical and
documentary study

Valenciennes

Métropole

Diagnostic agropédologique - Cité du
Corbeau a Quiévrechain (59)

Restamalion d'un mini- bossn verant
Stratégie de gestion des terres

Field study

Légende
[] Emprise d'étude

Type de sols selon le Référentiel pédologique
(INRA, 2008)

REDUCTISOL TYPIQUE

Site RAMSAR

ANTHROPOSOLS ARTIFICIELS H
avec enrobé ou terre-plein enherbé Ag I'O ped Ol Og | Ca.l

Sol remanié post travaux .
de démolition analysis
Merlon paysagq INFILTRATION

ANTHROPOSOU
Zone humide

Mesmmmand

ot e 302 . <z
semd e S~ : : ANTHROPOSOL
s N . 5 >

v i
o S S Friche agricole
7z

« ZoneA
Zone B

Synthesis,
preconisations

‘Ts?ke FERTILE ResdouReE
1 Soen TERRE FERTILE
HA+HZ Acoer

RETENTION FERTILITE

WAl aY

Source: Soltis environnement. 2024,

0 25 50 m A
* Cages o prcie pos by de m. pecnsbhs e

N
Id]

24 09/12/2024
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soil properties and
processes

[

| Field Data

soil properties and
processes

Existing database

Field Data

processes

] Existing database

Spatial accuracy
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CONCLUSIONS

Different methodologies have been developed by researchers in order to introduce
soil functions into land planning or project development

The MUSE tool promotes national databases and provides an initial assessment of
soil multifunctionality on a large scale.

Additional field data may be required to |

design actions at the appropriate scale. DE LA PLANIFICATION A

L’AMENAGEMENT DU
TERRITOIRE

* Aguide is in progress in order to help land https:/fibrairie.ademe. r/
planners to integrate soils into territorial
strategies

RAPPORT FINAL

EXPERTISE 0]

09/12/2024
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Thank you for your attention

Cécile GRAND — Ademe. cecile.grand@ademe.fr
Florence BAPTIST — SOLTIS environnement. fbaptist@soltis-environnement.com

Marie-Caroline BRICHLER — SOLTIS environnement. mcbrichler@soltis-environnement.com

AGENCE DE LA
TRANSITION
ECOLOGIQUE




