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and future challenges

ffﬁ:‘:ﬁi\\\\g Spatial assessments of soil-based ecosystem services (SES) are useful frameworks providing information

g on ecosystem multifunctionality and to estimate effects of climate change and land use change on SESs supply.

thmce 2015 CNR and RER developed and implemented an indicators-based approach to operationalize the spatial prediction and representation of soil
functions contributing to ES provision at different scales to support and inform land planning at different scales from regional to municipality.

This contribution presents an indicators-based approach to SES assessment and mapping at different scales in Emilia Romagna (RER, NE Italy)

[ THE METHODOLOGY, scalable at different implementation scale }

(i) definition of soil based eco-system services indicators (SES), based on available soil data and on societal demands, as indicated by local stakeholders;

(ii) definition of appropriate indicators for SES potential supply based on measured soil data and derived soil properties; and

(iii) biophysical assessment, computation of 0-1 normalised indicators and mapping of soil based multiple ecosystem services, at a 100 m resolution at regional scale and at
25 m resolution at municipality scale. 0-1 index is conditioned by the observed population. By recalculating the indices in the area of interest it is possible to evaluate the

THE CONTEXT |

best soils at different levels. Investigﬁted SESs
habitat for soil buffering capacity C-sequestration food provision biomass provision erosion control water regulation water storage
biodiversity (BIO) (BUF) (CST) (PRO) (BIOMASS) (ERSPRO) (WAR) (WAS)
~

4 Overall soil qdality index based on selected SES
1IQ4 = BUF + CST + PRO +WAR

[ INPUT DATA: DSM OF BASIC AND DERIVED SOIL PROPERTIES (0-30 CM) }
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[ SESs ASSESSMENT AND MAPPING... }
Indicators calculation

...at regional scale (100 m resolution)

BUF,_, = Log CSC (pH; sk),_;
With pH<6.5 reduction by 0.25 or 0.5 depending
on CEC and by 0.25 for skel. >30%

CEC (cmolc/kg) as function of OC (%) and clay (%)
CEC = 6.332 +0.404 clay + 1.690 OC (R?=0.75)
pH

Coarse fragments content, sk (%)

Shallow water table depth, WT (cm) With shallow water table depth (WT) <30 cm

BUF, ; = Log CSC (pH; sk),_,*WT/30

Organi carbon, OC (%)
Bulk density, BD (Mg m)

@)

CST,, =log [OC * BD * (1-SK)],_;
[ 1nodata |

Potential soil erosion (Mg ha?l y1) Standardization (0-1) Emo-02
Actual soil erosion(Mg hat y1) Logl0 (Potential erosion — actual erosion) 0.2 - 0.3
Capability class and intergrades LCC class scaling (0-1) 0.3 -04

Standardization (0-1)
NDVI (mean of 2015-2020 median values)
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Eos-09 ©

=1l0]\a8sier NDVI (Normaized Difference Vegetation Index)

Saturated hydraulic conductivity, Ksat (mmh-1)

Air entry potential PSle (cm) WAR,_; = logKsat, ,~PSleg,

Field capactity (-33 kPa), WCFC (vol/vol) WAS,_; = (WC,. * 1-sk),_; WT depth> 100 cm,

Average shallow water table depth, WT (cm) and 0.9 -1

Sk, coarse fragments (@ >2 mm, vol/vol) WAS,_; = (WCrc* 1-sk)*WT/100 with WT depth L e
<100 cm
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Covariates for Digital Soil Mapping DSM approach (Quantile Random Forest)
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...at urban scale: FORLI o
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pedolandscapes " [ Disturbed soils it is possible to _ g
(83 units) Urbanised/disturbed soils evaluate the best
| _ W Urbanised soils at different
4 m > L PRO csT
(25 m resolution in urban area) levels to support
BIOMASS =18 _ WAS =——Undisturbed Disturbed == Urbanised/disturbed == Urbanised land plannlng
[ MAIN RESULTS

v The inherent complexity of the urban soi WAS

environment requires ad hoc soil survey to properly
guantify the contribution of soll ecosystem services
and to identify potential disservices due to mis-use/-
management e
v’ Despite embedded within the urban landscape,
urban soils provide Important SESs to be | ot
accounted for In land development and urban
design plans. https://mappegis.regione.emilia-

romagna.it/gstatico/documenti/dati_pedol/s
ervizi_ecosistemici_suoli.pdf §
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