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Final
services

Supporting or
intermediate services

Biophysical
structure ,
or process |
(e.g. woodland Function
habitat or {
net primary (e.g. slow v
productivity) passage {
of water, or Service
biomass)
(eg. ﬂ?"d Benefit
protection or
i (e.g. contribution
peodkicen) to ascpects of
Limit pressures . p .
via policy action? well-being such as
i health and safety)

2 Pressures

CICES

wellbeins (Fioramonti, 201-4). For rhe inreresred reader, there is a
large volume of critical discussions of the urilitarian willingness—
to-pay model.
uscful essay on
(o133
Costanza and Folke ( 1997) described throc types of valuc for ES
and NC. bascd on the three sub-goals for sustainable vwellbeins first
articulatecd by Daly ( 1992) as (1) sustainable scale: (2) fair distribu—
tion: and (2) efficient allocation. Conventional economic “wwillins
ness to-pay” approaches are focused on the third of these soals
usins current individual preferences. But valuation wvith respect

which is revicwed in Pascual ot al. (2010). Another
this topic wwas provided by Parks and Gowwdys

The ‘production boundary’

The Social and Economic System

Goods and Benefits

41'------------------.

(e.g. willingness to pay
for woodland protection
or for more woodland,
or harvestable products)

Gomer- Basserhun er al.
The understanding of
social values is increasinsly

ted with other
choice process or
2d above, leading

1al et al., 2010) of
| this section, we
>proaches. In the
nain methods for
tes. Both of these
itical methods to
. Revealed prefer-
ices in real-world
hoices. Examples
1 waluation that
products actually

rom closely
urban forest
, which may
et al., 2008).

Table 4

Four levels of ecosystem service value aggregation (Kubiszewslki et al. 2013a).
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Aggregation
method

Assumptions/approach

Examples

1. Basic value
transfer

2. Expert modified
value transfer

3. Statistical value
transfer

4. Spatially Explicit
Functional
Modeling

assumes values constant
over ecosystem types
adjusts values for local
ecosystem conditions using
expert opinion surveys
builds statistical model of
spatial and other
dependencies

Builds spatially explicit
statistical or dynamic
systems models
incorpeorating valuation

Costanza et al. (1997)
and Liu et al. (2010)
Xie et al. (2008) and
Batker et al. (2010)

Liu and Stern (2008),
de Groot et al. (2012)
and Schmidt et al.
(2016)

Boumans et al. (2002,
2015), Costanza et al.
(2008) and Nelson et al.
(2009)

seneral

bi es expressed in monetary units. In total, over 320 publications
ere screened covering over 300 case study locations. A selection

gervices of an ‘average’ hectare of coral reefs.
y, their results show that most of this value is outside the
rket and best considered as non-tradable public benefits.

Building on this database, Schmidt et al.

£@&tanzae@.t -al., 2017

but still mot

docision-making. Tho brr:racllzr approach. which cxpl)clt!y lncluclc:s

nonmarket wvalues

mostly from regulating and cultuaral

services,

is mowvw beins claborated in many places with the aim to integratce

the

Most

objectives of
ecconomic efficiency into the public and
process (Farley. 2012; Jacobs et al.,
pProwvisionins
resulatins scrvices are

ccological

services refer
“public =oods”

sustainability .
private decisio
201 G).

Tprivate
and most cultural services

social justice.

ZoodsT

anc
nalkine

Most

to the fairmess and sustainability =oals mneed wvery different consist of a mix of private and public moods. Public moods are
approaches t are more in line wwith community r societal non-excludable and multiple users can simultaneously benefit
preferences D wwhole systern sustainability issues (lTable =) In from using therm. This creates circumstances where assresatins
Table 3
valuation of ecosystem services based on the rhree primary goals of efficiency. fairness. and sustainability (Costanza and Follie, 1997
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SOFTWARE INVEST \

Habitat Quality is the ability of the ecosystem to provide conditions appropriate for
individual and population persistence.

high quality = Habitat relatively intact and it’s depends on a habitat proximity to
human land uses and the intensity of these land uses.

InVEST has 17 models that valuate ES, both
biophysical = processes and  processes  with
i gfated vel o of monetary/economic value. The results of this model is

and tradeoffs a map of the geographic area, >> land use/land cover
(LULC) types .

Habitat quality
Carbon storage and sequestration
Water Yield: Hydropower production
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Dipartimenty inferstenso di Scienze, Progsita & Poiitche el Temitorio

1.Qualita degli Habitat/Habitat Quality Supporting ES
2.Sequestro del carbonio/Carbon Sequestration Regulating ES
3.Trattenimento dell’acqua/\Water Yield Regulating ES
4.Purificazione dell’'acqua/Nutrient Retention Regulating ES
5. Trattenimento dei sedimenti/Sediment Retention Regulating ES
6.Impollinazione/Pollination Provisioning ES

7 .Produttivita agricola/Crop production Provisioning ES
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s b used the ventory of natonal forestas the
sources of input corvesting thervalues for spexificdata ofthe
model.
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estimated contribution to yield

Interpretation of results

fraction ofsolwith hig ameuntofwater thata
apotranspiration.

“The general resultofsuch model showes ‘the amount
ofwatcr running off cach piel s the precipication lessthe

fraction per pixel A high value oiummbmmlndmlulimﬁ

model docs otdifforentiate between surfac, subsurface:
andbaseflow, butasssumes thatall water yield fromapixel
reachesthe point of interestvia oneof these pathways”.

wich IS ot contributing (o yeid,thus high values rapresent
areas where vegetationand soil are abl to re-entratein to
atmmosphere the water.

closeto high natural reserves, and nside natural zones. On
the contrary all parts which are “impermeable” directly
contributee o run the water into the watershed and bad
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Mapping Ecosystem Services
St Reseeua s tet Putcnson

WP

Sencputen s B

Legenda

[ Contine comnse

T

Fun-off
—
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Interpretation of results

‘The map ndicates the contribution of vegetation and
s0il 10 purifying water through the removal of mutrient

Revel haw rmsch load from cach pised everusally reaches.
the stream (kg/piei).

The map shows the sulnerability of specific part ofthe:
terTitary (o water purification, (a particular, where Bigh
Valies ofcur the purification is less present, o absent
atall because pollutant reaches the streams. On the
contrany where parification s higher, valucs per pisel
arelow. This mean that such puriication services of
the sall isguarantee.

‘The map helps n onder o be aware ofthe risk.
associated o increase the pressurc done by antropic
settlements o infrastructures where valnerability ks
higher up o

-,
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Mapping Ecosystem Services
Sedinass Rescton

SR1

Seemtpaie s

Legenda
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potential soil lass per pixel (tons/pixel)
— s

-

Interpretation of results

pixel In the original land cover without the €
(cover-management) or P (support practice)
factors applied from the RKLS equation,

cquivalentto the soil loss for bare soil. High values »* "
o places where loss or sediment Is S

corres,
higher than in other parts, this can be considered
acan element of vulnerability.

Politecnico diTorino

Mapping Ecosystem Services
Polior Abundanc/ros Pomanoe

CP1

crop pollinator
—
- =
Interpretation of results
'« map indicates the pollinator abundance index,

i index of the likely abundance of pollinator
ies on cach cell in the landscape, given
availability of nesting sites and of flower (foo)
urces
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Interpretation of results

Crop Produstion refers o the service ofsail o provide.
blomuass for food ar other kind of productions:

Inmonctary torms.

1.Hahitat Quality
2.Carbon Sequestration
3.Water Yield
4.Nutrinet Retention
5.Sediment Retention
6.Crop Pollination
7.Crop Production
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RETE
ECOLOGICA
LOCALE

* Consolidamento e sviluppo
della rete ecologica

* Disposizioni generali per la
Rete Ecologica Locale

* Ambiti di conservazione
degli elementi caratterizzanti
il paesaggio

* Tutela e sviluppo del verde
urbano

* Sistema dei servizi

* Sistema del verde privato
pertinenziale

* Disposizioni operative per i
comparti di perequazione
urbanistica ed ambientale

* Mitigazioni e compensazioni

* Sanzioni
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Output

Distribution

Indicator

Biophysic Value

Economic Value

Habitat Quality

Carbon
Sequestration

Water Yield

Water Purification

Sediment Retention

Crop Pollination

Raster file with biophysic
values distributed to the
context of study. LULC map
with precision of 1:2.000
scale and thematic
accuracy at 4 level CLC has
been use for input
distribution in the
municipalities of Bruino,
Settimo Torinese, Chieri,
None.

Output is of 5 per 5 pixel
meters cell

Entire territory

index 0 to 1

Weighted average of values for each LULC
class

Formula: Y, val bio * mq / mq tot (LULC
class)

Stated preferences contingent value using
questionnaires to evaluate the willingness
to pay for conserve/improve natural areas
in the context of study.

[€/mq]

Entire territory

stocked ton per pixel

Sum of values for each LULC class

Formula: Y; val bio * mq (LULC class) / 25
(mq pixel)

Market value for each tons of carbon
sequestered it is associated the value of
fiscal fees to compensate for CO, emissions
(LIFE VIMINE - LIFE12 NAT/IT/001122).
[100 €/t]

Entire territory

evapotenspired mm per
pixel

Sum of values for each LULC class

Formula: Y; val bio * mq (LULC class) / 25
(mq pixel)

artificial water control
(Prezzario opera

Sostitution cost
system of floodings
Piemonte)

[12,6 €/mc]

Entire territory

Kg of Nitrogen per pixel

Sum of values for each LULC class

Formula: Y val bio * mq (LULC class) / 25
(mq pixel)

Sostitution cost
system of natural purification (LIFE VIMINE
- LIFE12 NAT/IT/001122)

[64 €/kg]

Entire territory

ton of erosion per pixel

Sommatoria dei valori per classe d’'uso
del suolo

Avoided cost
Soil fertility restoration costs (MGN -

Formula: ), val biofisico * mq (classe Making Good Natura) 22 8€ /1
d’uso) / 25 (mq pixel) [22,8€/t]
Only agricultural areas | n. of pollinator species | Sommatoria dei valori per classe d'uso | Market price

per pixel

del suolo

Formula: Y val biofisico * mq (classe
d’uso) / 25 (mq pixel)

Application of vulnerability index for
agricultural productions (Gallai N., Salles
].M,, Settele ]., Vaissiere B.E., 2009) and
estimation of economic value of pollinator
dependent production.

[€/mq]

Only agricultural areas

€ per mq

Weighted average of values for each LULC

Market price

(non  generated Dby class Standard Production of each agricultural
Crop Production Invest) land use
Formula: }; val bio * mq / mq tot (LULC [€/mq]
class)
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* Immaginiamo che per finanziare azioni di mantenimento e incremento di aree boscate e semi- -,-

naturali sia richiesto un contributo economico ai residenti nella forma di una tassa una tantum per ﬂ" ‘ r e ': ]
nucleo familiare da versare al comune, quanto saresti disposto a pagare per tale tassa? o
wighio por b ricerea in agricolnza

Jo0 € O Altro: ¢ Fanalisi delleconomic agrasia ISPRA
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Legenda

I Basso

Index given by the

=, sum of the

N T individual indices

that generate a

| cumulative value o

B s - 1 (good quality) or
._ ' 0 (poor quality)

indicatore dato
dalla somma dei
singoli indicatori
che genera un
valore cumulativo
tendente ad 1
(buona qualita) o a
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How to defixe IIMITATION, MITIGATION OR COMPENSATION MEASURES W’J’

Guidelines on how to limit, LIMITATION
mitigate and compensate for soil Of predicted LUC

sealing (European Commission,
SWD(2012) 101, 12 April 2012

Responce index

Impact
assessment . MITIGATION
COMPENSATION
of predicted LUC
nrdina vra.
Zerea csi, e
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Which is lhe suitable intervention? \ ’
e As mentioned, the analytical elaboration helped with the geometrical identification
RECOVER of low (bad quality), medium (average quality), and good (high quality) ecosystemic
condition, using an overall ES condition as a proxy for setting the different land use
policies:

VALORIZATION | in the cold spots (low quality) re-use is always suggested, in the “average” areas

transformations with adequate mitigation or compensation are prescribed, and
finally in the hot spot areas (high quality) urban transformations are limited, if
they occur at all.

CREATION
Moreover, this kind of assessment allows additional actions; it can be decided to

maintain the higher values where they already exist and adopt a spatial policy to
support the increase of ecosystemic conditions of areas with “insignificant” value or,
at least, to work on low ES concentrations with hard urban transformations aimed
at pursuing de-sealing or land reclaim policies.

CONSERVATION

e ime ura.

ett
D &&CSi |

Citta etmputitana di Torino plemonte | Fondazione / Torino




POLITECNICD 4
DI TORING 3

SE% UNIVERSIT

‘E
DEGLI STUDI
28 DI TORINO

) s aeur LIFE SAM4CP

bt e e, Progeto s ot s Tt } ) SOIL ADMINISTRATION MODEL FOR COMMUNITY PROFIT

The melhodology has been used to set the Strategic Fwironmenial Assessment

CARBON SEQUESTRATION

to t1 t2
Stato di fatto Stato di diritto - PRG vigente Stato di Progetto - Variante Strutturale n.3

(mon eggetto di valutazione) (oggetto di valutazione comparativa) (oggetto di valutazione canma.rauva}

964

7 :
981

stato di fatto (t0) stato di diritto (t1) variante (t2)

e ime ura.
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i omeigha e o b ricerea in agricalnra

[analisi dellecannemic agrada ISPRA
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