et 1o LABORATOIRE SOLS ET ENVIRONNEMENT  Gocessras Aménagement

et de la Maftrise de I'Energle Sr environnement

ADEME _ e (’<
Bl X Lorraine Q@ s —— INRA sce

SESSION 2a - Diversity of ecosystem services in urban environments
Diversité des services écosystemiques en milieux urbains

How to optimize ecosystem services into urban planning?

Comment optimiser les services écosystémigues en aménagement du territoire ?

Anne Blanchart*4~, Johan Cherel*, Marie Stas*, Jean Noél Consales~-, Gilles Warot*,
Geoffroy Séré', Christophe Schwartz
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o & IGENERAL PURPOSE

S 5 A @ Urban areas = major environmental issues: e.g. water availability,
* “”ﬁ,, air quality, food dependency, natural risks
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Urban planning and soils
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A‘ MCONSIDERATION OF URBAN SOILS IN URBAN PLANNING

0 Soil sciences = urban soils are a living and fertile volume, able to face
environmental issues (Lovell and Taylor, 2013; Vr$éaj et al., 2005)

Hypothesis 1: Soils are poorly
taken into account in urban planning

Question 1: What is the consideration of urban planners
e forurban soils?



»é‘ WLEXICAL ANALYSIS OF PLANNING DOCUMENTS WITH TROPES SOFTWARE

4 & Material & methods 1

~ Unite urbaine

Selection
of study sites

Aire urbaine

Code de l'urbanisme

FEYE ' RCAE
Selection of planning
documents U
1 Natinalcale 1 Local scale

grientatioﬁ‘s??

‘aménagement
y "/ ;}/,/

Lexical analysis
2 Quantitative analysis
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Analyzed words

@& “Soil” as a word, is poorly used in planning document (~0,1%)

@ There is a strong variability in the use of the word “soil” from one urban

area to the other
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Local scale National scale

@ “Soil” as a word is principally used in the planning documents related
to the metropolitan scale
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Local scale National scale

& The use of the word “soil” in the planning documents is mostly linked
with the idea of a surface area



Ecosystem services and urban soils

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
T PERSONAL SAFETY
Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS
FRESH WATER
WOOD AND FIBER
FUEL 5 .
Basic material
for good life Freedom
: ADEQUATE LIVELIHOODS of choice
Supporting Regulating SUFFICIENT NUTRITIOUS FOOD and action
CLIMATE REGULATION SHELTER
ggﬂggﬂﬁ%%ﬂm FLOOD REGULATION ACCESS TO GOODS O,Z’FB’SS %"2&3? 3
PRIMARY PRODUCTION DISEASE REGULATION ‘ WHAT AN INDIVIDUAL
WATER PURIFICATION Health VALUES DOING
ea
AND BEING
\ STRENGTH b
FEELING WELL
Cultural ACCESS TO CLEAN AIR
AESTHETIC | ANDLERIESS
SPIRITUAL |
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT

ABILITY TO HELP OTHERS
LIFE ON EARTH - BIODIVERSITY

Source: Millennium Ecosystem Assessment

COLOR WIDTH
Potential for mediation by Intensity of linkages between ecosystem
socioeconomic factors services and human well-being
Low == Weak
I Medium C—— Medium

B High [ strong
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Hypothesis 2: Soils properties are
poorly taken into account

by urban planners because there

is no tool to estimate them

Urban development
projet

i

Ecosystem services
evaluati

Urban soil
properties and functions

?

® Question 2: How to evaluate
soil properties in terms
of ecosystem services?

DESTISOL

Translate soil properties
into ecosystem services

““URBAN BROWNEIELD
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I. Soil properties I. Soil functions I. Soil ecosystem services
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* Soll organic carbon
*Sand, silt, clay, & coarse

fragments

*Soll pH

* Depth to bed rock

* Bulk density

* Available water capacity

* Cation exchange capacity

» Electrical conductivity

« Soil porosity & air permeability
* Hydraulic conductivity &

infiltration

*Soll biota

= Soll structure & aggregation
*Soll temperature

* Clay mineralogy

* Subsoil pans

Adhikari and Hartemink, 2016



=» Identification of relevant indicators of soil quality
=>» The existing literature (Envasso, 2006 ; Keller et al., 2012)

Urban soil

Soil survey data

+ soil quality
diagnosis

profondeur du sol

Urban SMS._ Ugualisol-ZU

Propriétés pente Urban SMS, Ugualisol-ZU
globales du sol scellement ENVASSO
état de surface UQualiSal-ZU

matiéres organigues

Urban SMS, Uqualisol-ZU, ENVASSO

azote total Urban SMS, UQualiSal-ZU
ratio C/N ENVASSO0
phosphore total UQualiSol-ZU
Indicateurs phosphore disponible Urban SMS
chimiques potassium disponible Urban SMS
pH Urban SMS, Uqualisol-ZU, ENVASSO
capacité d'échange cationique UQualiSol-ZU
CaC0x total UQualiSal-ZU
conductivité électrique UQualiSal-ZU
diversité bactérienne Uqualisol-ZU, ENVASSO
diversité macrofaune ENVASSO
diversité mésofaune ENVASSO
Indicateurs diversité mic_rnf_aune & microflore _ ENVASSO
blologlques respiration du sol Ugualisol-ZU, ENVASS0
structures biogénigues ENVASSO
activités enzymatiques Uqualisol-ZU, ENVASSO
taux de dégradadation des matiéres
organiques ENVASSO
classe texturale Urban SMS, UQualiSol-ZU
argile Urban SMS, UQualiSal-ZU
sable Urban SMS, UQualiSal-ZU
masse volumique apparente ENVASSO
porosité totale ENVASSO
Indicat eau utile UQualiSal-ZU
gh;fz?q?]l:: conductivité hydraulique & saturation Uqualisol-ZU, ENVASS0
hydromorphie UQualiSol-ZU

érodibilité du sol

Ugualisol-ZU, ENVASS0

résistance mécanique

Uqualisol-ZU, ENVASS0

susceptibilité magnétique UQualiSol-ZU
porosité a l'air ENVASSO
classe de drainage ENVASSO

Indicateurs de éléments en traces métalliques

Urban SMS, Ugualisol-ZU. ENVASSO

contamination

polluants organiques persistants

Ugualisol-ZU, ENVASSO




DESTISOL!: DETERMINE SOIL FUNCTIONS

@ How ?

=» Identification of soil functions: scoring procedure
=» The existing literature (Schindelbeck, 2008 ; Vrscaj, 2008)

Soil functions

Soil expertise
+ reference doc

Soil survey data

+ soil quality
diagnosis

Urban soil

Indicateurs ‘

Unité

Circulation et infiltration de I'eau
Gammes de valeurs

Note | Régle

Borne Inf

Borne Sup

Bt 0 [ entre sol nu clairsemé
végétation a0 5 o = e "
[nature, étﬂt, dESEﬂ‘pHOl’I entre Cl a.IfSEITIE erbace p‘EI.I ense
—— 2 | entre | herbacé peudense herbacé dense
3 |entre herbacé dense arboré
0 = 1,7
masse volumigue 5 o 1 [entre 15 1,7
.m
apparente g 2 |entre 12 1,5
3 < 12
0 | entre saturé en eau gley continu
e e 1 entre gley CDlltri nu taches gri%es
2 | entre taches grises taches rouille
3 | entre taches rouille pas de tache
0 | entre
1 it
pente % SN
2 | entre
3 |entre
0 entre scellé 100% scellé 80%
état de surface du _ 1 | entre scellé 80% scellé 30%
description = =
sol 2 | entre scellé 30% crodte de battance
3 | entre | crolte de battance pas de cro(te
0 entre argileux argilo-limoneux
analyse a i e T =
imoneux imoneux Tin
granulométrigue <| classe texturale SN ""’j" = = =
f— 2 | entre limoneux fin limono-sableux
3 |entre limono-sableux sableux
0
granulométrie > 40 o% 1
mm 2
3
0 < 5
ez 1 entre 5 10
macroporosité %
2 entre 10 20
3 > 20
0
1
rosité %
= 2
3
0 = forte
1 | entre forte mayenne
compaction description W
2 | entre moyenne faible
3 |entre faible
0 < 4,10°
conductivité 5 1 entre 210" o
hydraulique & L5
D m-s 2 |entre 8.10° 1107
saturation
3 > 1.10°

Mote
fonction




= Integration of various soil covers

Sol scelle Sol semi-scellé
(impermeabilise > 90 %) (50 % < impermeabilise <90 %)

sol non scellé

(impermeabilisé < 50 %)

Voies de Voies de . ) : - .
) ] Voies de circulation sl R Non bati
circulation

. _ Pelouse et
S5ans Sans Pelouse et prairie 5ans .
i e s e ey - ) . .. prairie
vegetation vegetation urbaines vegetation
g urbaines

Non bati Mon bati
Jardin potager
i / Arbres
ornemental

Soil functions

Urban soil

24 s wia ade

Destisol, Gesipol

Ability of the soil to fulfill
different land use

Soil expertise
+ reference doc

Soil survey data
+ soil quality diagnosis



Urban development
project

« Ecosystem
services

Semi-quantitative
estimation of ES

Ability of the soil to fulfill
different land use

Soil expertise
+ reference doc

Soil functions

Soil survey data
+ soil quality diagnosis

Destisol, Gesipol

Urban soil



A‘ WDISCUSSION: IMPROVE SUSTAINABLY URBAN PLANNING

3 v.:"“.; "‘R ‘.': . . . . .
" ;% _L,;;‘Q Urban soils should be considered by urban planners such as a living, fertile
3 ; .-,.v"ﬁ . . .

” and tri-dimensional compartment

Ecosystem services are understood and shared by the different actors
R of urban development, including researchers, policy makers and operators

Ok PIannin@eranisr@eran project

=>» lexical analysis
=» interviews with urban planners

& Urban soil = complex medi cosystem services

=» challenge to develop comprehensive & easy tool
=» test in situ (Marseille, Lannion, etc.)
=» creation of a technical guidance



B ,&; W CONCLUSION: IMPROVE SUSTAINABLY URBAN PLANNING
|

Urban

Revision of the urban
development project

development project

{Expected services

Spotential
> Sexpected

Revision
dvpmt project?

Spotential Revisio.n
< Sexpected dvpmt project?

Evaluation module’s
of ecosystem services

Revision of the management
practices

—> Yes
—> No
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Take home message

’ . . .
Urban areas’ context Environmental issues Ecosystem services
in urban areas in urban areas
urban population is increasing =
commodities to feed population are o .. . .
importing >{Food dependency ¢ & Provisioning services
(Blancheton and Asselin, 2000) Y _ Eood
urban heat island effect - Support for human activities
reenhouse gas . =
{inmﬁe et‘i!. e e el 3l ocal climate : - Support for human infrastructures
2007) - Support for animals habitat
- Fiber and raw materials
number of inhabitants SR PR - Energy
L
Water availabili A
(Grelle et al., 2006) ] Y X2 - Ornamental resources
= Water
road traffic - - Biochemical products and
heat buildi . . i " P
cat buldings >|air quality % o) l medicinal resources
no win =S
(UNEP, 2012)
human activities . )
not enough green and blue corridors > P{'ES?Nat.IOH of @ Regulating services
(Clergeau, 2012; Horak, 2015) biodiversity _———
- Air quality regulation
industrial activities - Climate regulation
human activities: pesticides, cleaners 31Pollution _%ﬁ - Waste treatment
{H‘g” et al., 1985; Owa, 2013} _ Water puriﬂcation
; - Noise attenuation
?nust:zit?:t:lrr:::;tants Environment j - Natural hazard mTtTgaﬂon
L
(Savino, 2008; Xi et al., 2014) “lawareness 1
human activities
local climate - .
low permeability of urban soils >|Natural risks Cultural services
(Craul, 1992; Pataki et al., 2011)
health care Sieaith risk - He_ntage conservation
population 2|Hea FISKS = Leisure
environment (climate, pollution, etc.)
(Aschan-Leygonie et al., 2010)
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