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lga%fu U rbam S@||\|§ Urban soilsare all soilslocatedwithin urban
== 5O

i | I;;getated pseudo-natural Vegetated engineered Dumping sites Bare areas
| sy SUTAS Sul EHITAs Urbansoilsare includedwithin SUITMASoils
of Urban, Industrial, Traffic, Mining and
Military Areas), defined as solls strongly
modified by human activities with drastic
changes in _composition and functions
thoughin urbanareas,they canincludeboth
highly-transformed soils and pseudcenatural

soils(Morel et al., 2015).
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Luvisol Cambisol Anthrosol  Constructed Technosol Technosol Technosol Paved Sealed

urban forest urban horticulture Technosol Green roof Brownfield Decantation Technosol Technosol 7
agriculture pond o5 3

Decreasing potential

photos Florentin, Huot, Morel, Nehls, Schwartz, Séré

Anttps://doi.org/10.1080/00380768.2015.1054982

Urban soils arel@aracterized by:

C An extreme vertical and horizontal variability
C A variable degree of anthropic disturbance
C The presence of allochthonous (soil) material and/or human ar; 5
C A variable amount of diverse contaminants

C A variable degree of surface sealing (0 to 100%)
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ystemssenvices ofourban soils

Urban areas’ context

urban population is increasing
commodities to feed populationare
imported

(Eigenbrod & Gruda, 2015)

urban heat island effect
greenhouse gas

(Jenerstte et al, 2011; Pouyat et al.,
2007)

number of inhabitants
(Grelie et ol, 2006)

roadtraffic
heat buildings
no wind
(UNEP, 2012)

human activities
not enough green andblue corridors
(Clergeau, 2012)

- industrialactivities
- human activities: pesticides, cleaners
(Al-Hasnowi et al., 2016)

in urban areas
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—>{Food dependency ¢ 3‘?
—>|Local climate ‘{&3\

—>|Water availability e

—Shair quality By pRbg

_>|Preservation of —_ﬁ
biodiversity

—>{Pollution ‘%ﬁ

Environmental issuez=I

- human activities
insensitive inhabitants |[Environment
(Clergeau, 2012) ;" ;
local climate 2N
low permeability of urban soils . L
(Craul, 1992; Pataki et al, 2011) >Natural risks L,
health care
environment (climate, pollution, etc.) —?lHealth risks
(Aschon-Leygonie et al, 2015)
| Intensity of linkages between ecosystem === Strong
rvices and urban environmental issues
—> Medium

Ecosystem services
in urban areas

Provisioning services
Food
Support for human activities
Support for human infrastructures
Support for animals habitat
Fiber and raw materials
Energy
Ornamental resources
Water
Biochemical products and
medicinal resources

Regulating services
Air quality regulation
Climate regulation

Waste treatment

Water purification

Noise attenuation
Natural hazard mitigation

Cultural services

Heritage conservation
Leisure

(Anne et al., 2018).

= f As with nonurban soils, urban soils

provide ecosystemservices Becauseof
the close proximity of urban soils with
dense human populations, the
Importance of ecosystem services is
especially magnified for (managed)
regulating services and (managed)
culturalservices

- Linksbetweenecosystem servicgsrovidedby urbansoilsand majorenvironmetalissuesn urbanareas
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Mapp ng-and assessing-thesSESsofrurban st

Guidelines for assessing soil ecosystem services in urban environment

Prior knowledgeof soils, of their properties and distribution in spaceis SUSM.":E I?Y
requiredto asses@andeventuallymaptheir ecosystenservices ||||

: Three approaches are possible depending on resources and data
availability
1. Ad hoc soil survey: samplirg analyses> mapping> ESs
assessment

2. Useexistingsoil data baseand maps(vectorformat). benchmarksoill
profilesandanalyticaldata-> ESsaassessment

3. Use existing soil properties/functions maps (raster format) -> ESs
assessment

In all casessoil data are at the baseof the assessmenandtheseareused  |'s it
to build indicatorsof ecosystenservicepotential provision B Guidblines foRassbssingeoil
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['.ﬂ ecosystem services in urban

~ In these last years a great effort has been devoted to SESgeliable |5 it

= management

- indicators(e.g. Faberet al., 2022 andseveralevaluationschemegailored
, on soilsare becomingavailablestemmingfrom EUfunded projects (e.g.  hitps:/imvww.sos4life.it/en/documents/

" RECAREJFSERENA)
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Ecosystem Services Cl C(::EOSIESQL Soilcontribution to ES Soilfunctions I

Nutrientd pollutants Storage. filtering and Corg%

2211 retentionand release ge, . 9 CEC Clay %
L : transformationof . BUF

2.3.3.2 Filteringcapacity nutrientsand water Soil pH pH

(potential) Skel%
2.1.1.2 . Actual C Corg%
2339 Carbon stock (potential) Carbon pool sequestration Bulk density CST
2.2.1.1 Reductionof soillosses . . RUSLIEactorsC, K,
2213 due to watererosion Support to vegetation Actual erosion LS. R ERSPRO
1111 Food provision (potential) (Bf:JOOrS? ssproduction Soilcabilitymap LCC éntegrades PRO

Biomasgrovision . . NDVImean2015

Provisioning 1.1.1.x :
115.x (potential) 2020

e e St tFrz:sig\% a{gtiroi%g:joeﬁe Ksat(mm/h)
Regulating 2.2.1.3 and flood control o Infiltration capacity . WAR
(potential) sostanze nutritive e Psj (cm)
| > RSt € QF Ol dzf

Riserva, filtraggio e
2213 Water regulationg water  trasformazione delle Watercontentat Fieldcapacity
(4.2.2.2)  storage (potential) sostanze nutritive e field capacity (-33kP3
RSttt Ql Olj dzF

; . . . . - . Habitat (potential) QBSar
Regulating 2.2.2.3 Habitat for soibrganisms Biodiversitypool for sollorganisms. | CovariatesDSM BIO
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Biomassroduction NDVI (Landsat 8) BIOMASS

WAS

| Regulating(Provisioning)




Input data

CECdmoldkg) asfunctionof OC (%) and clay (¢
CEC = 6.332 +0.404 clay + 1.690 GG QR'5)
pH

Coarsdragmentscontent, sk (%)

Shallowwater table depth, WT (cm)

Organi carbon, OC (%)

Bulk density, BD (Mg )
Potential soil erosion (Mg hay?)
Actual soil erosion(Mg hay?)

Capability class andtergrades

wn
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=lelateis NDVI (Normaized Difference Vegetation Index

Saturatedhydraulicconductivity Ksat(mmht?)
Air entry potentialPSlgcm)

Fieldcapactity(-33 kPg, WCFQvol/vol)
Averageshallowwater table depth, WT(cm)
Sk coarsefragments(@>2 mm, vol/ vol)

QB
Covariatedor Digital Soil Mapping

(0)]
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Indicators calculation
BUFR., = Log CSC (p!ak)Ocl

With pH<6.5eductionby 0.25 or 0.5lependingon CEC and by 0.25 fekel >30%

With shallowwater table depth (WT) < 30 cm
BUFR,; = Log CSC (pbK)o,*WT/30

CST;=log [OC * BD * (6K)},
Standardization (1) Log10 (Potential erosiaractual erosion)

LCC class scalingXp
Standardization (1) NDVIheanof 20152020medianvalueg

WAR,, = logKsaf,b t {, L S

WAS = (WGcF Mg, &Tdepth> 100 cm, and
WAS; = (WG 1-sk)*WT/100 with Widepth<100 cm

DSMapproach(Quantile Randonfrores)

~ All indicators, with the exception of PRO, are rescaled to the 0-1 interval with the following:

Xi 0-1~ (Xi - Xmin)/(Xmax - Xmin)
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Roadside green 192 45.04 15.0% Z " Y% S (I
School green 76  19.28 6.4% /‘/ ﬁ 2 ¥

. N T

oy 4 5
Vegetable gardens 22 521 1.7% (N?,:f/ «\ "Ni) = m\///\

‘ 13 1451 4o - -

Sport andleisuregreen 38 5877 19.5% S Urbanareas

Subtotal 568 300.65 100.0% - ) o
- } Mixedresidentialareas
Periurbanfarmland 2775.66 ¢ Industrial andertiary

3076.31 R L ! \\ aJ Residentiabreas
R ) 2 Periurbanfarmland
% /( S Urbanregenerationareas
Verde_pubblico_area X ¥ A 1\\( 7 Hlstgr!calcentre
VA Vet / pu Facilities
1% 2km - Urban core area

|l Parks

Neighborhood gardens
Disturbedsoils t

E Soilmap 1:50,000
B Leisureand sport green

|
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W BELY
I BEL1/LAML
B BGT1
B COV2-MFAL

Urbanforests
School green

. cTu Urbanareas

|‘5

— Vegetable gardens
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Sampleswere located in urban greem areas -z N

identificati imi e S

after the identification of preliminaryurban zee — 1

pedolandscapesbased on soil map units 7. 54520 1000
andurbanareatypologies —t™

PN Municipality «f feorti nMicroclimmate vutnersability) andcegcasystem servicestohurbart soilsfuncti
sttt per o BioEconomia to the general.urbam plan



Area: 22836 ha (228,36 km?)

Municipalityof Forli
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* Existingdata (N = 98)
* Ad hocsurvey (N = 248)

271
5690.6¢

Undisturbedsoils
Disturbedsoils
Urbaniseddisturbedsoils
Urbanised
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Soildisturbance

48.7C
4.82
10.31
36.17
100

Mapping and assessing the SESs of urban s

Assessing and mapping SESs in urban environ@aemiocsurvey of urban soils

Undisturbed

A(p)in sity, disturbed

» Allochthonoussoil material 4buried originalsoil
Mixing ofhoriginalsoil horizons

# Allochthonoussoil material

+ Disturbedafter survey and sampling

« Sealed



