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The study area

Bruino
Chieri
None
Settimo Torinese 
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InVEST has 17 models that valuate ES, both 
biophysical processes and processes with 
monetary/economic value. The results of this model is 
a map of the geographic area, >> land use/land cover 
(LULC) types .

Habitat quality
Carbon storage and sequestration
Water Yield: Hydropower production

Nutrient retention: Water Purification
Sediment retention
Managed timber production
Crop pollination

Food and fisheries
Food and aquaculture
Wave energy generation
Aesthetic value
Recreation value

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.

SOFTWARE INVEST
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1.Qualità 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.Produttività agricola/Crop production              Provisioning ES
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Habitat Quality Carbon Sequestration
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Water Yield Nutrient Retention
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Sediment Retention Crop Pollination
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Crop Production 1.Habitat Quality
2.Carbon Sequestration
3.Water Yield
4.Nutrinet Retention
5.Sediment Retention
6.Crop Pollination
7.Crop Production



NTA ART. 14 TER 
NORME PER LA 
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

| la rete di Bruino



Politecnico di Torino - DIST
Ecosystem Services Output Distribution Indicator Biophysic Value Economic Value

Habitat Quality

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: ∑ 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]

Carbon 
Sequestration

Entire territory stocked ton per pixel Sum of values for each LULC class
 
Formula: ∑ 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 CO2 emissions 

(LIFE VIMINE - LIFE12 NAT/IT/001122).
 [100 €/t]

Water Yield

Entire territory evapotenspired mm per 
pixel

Sum of values for each LULC class
 
Formula: ∑ val bio * mq (LULC class) / 25 
(mq pixel)

Sostitution cost artificial water control 
system of floodings (Prezzario opera 
Piemonte)

[12,6 €/mc]

Water Purification

Entire territory Kg of Nitrogen per pixel Sum of values for each LULC class
 
Formula: ∑ val bio * mq (LULC class) / 25 
(mq pixel)

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

[64 €/kg]

Sediment Retention

Entire territory ton of erosion per pixel Sommatoria dei valori per classe d’uso 
del suolo
 
Formula: ∑ val biofisico * mq (classe 
d’uso) / 25 (mq pixel)

Avoided cost
Soil fertility restoration costs (MGN – 
Making Good Natura)

[22,8€/t]

Crop Pollination

Only agricultural areas n. of pollinator species 
per pixel
 
 

Sommatoria dei valori per classe d’uso 
del suolo
 
Formula: ∑ val biofisico * mq (classe 
d’uso) / 25 (mq pixel)

Market price
Application of vulnerability index for 
agricultural productions (Gallai N., Salles 
J.M., Settele J., VaissieA re B.E., 2009) and 
estimation of economic value of pollinator 
dependent production.

[€/mq] 

Crop Production

Only agricultural areas 
(non generated by 
Invest)

€ per mq Weighted average of values for each LULC 
class
 
Formula: ∑ val bio * mq / mq tot (LULC 
class)

Market price
Standard Production of each agricultural 
land use

[€/mq]
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COMPOSITE INDICATOR FOR URBAN PLANNING

indicatore dato 
dalla somma dei 
singoli indicatori 
che genera un 
valore cumulativo 
tendente ad 1 
(buona qualità) o a 
0 (cattiva qualità) 

Index given by the 
sum of the 
individual indices 
that generate a 
cumulative value of 
1 (good quality) or 
0 (poor quality) 
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COMPOSITE INDICATOR FOR URBAN PLANNING
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COMPOSITE INDICATOR FOR URBAN PLANNING
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How to define LIMITATION, MITIGATION OR COMPENSATION MEASURES

Impact 
assessment

Responce index
MITIGATION

COMPENSATION
of predicted LUC

LIMITATION
Of predicted LUC

?
Guidelines on how to limit, 
mitigate and compensate for soil 
sealing (European Commission, 
SWD(2012) 101, 12 April 2012
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Action

RECOVER

VALORIZATION

CREATION

CONSERVATION

Which is the suitable intervention?
 As mentioned, the analytical elaboration helped with the geometrical identification 

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: 

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. 

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.
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LIFE SAM4CP:
The methodology has been used to set the Strategic Environmental Assessment

 1,00 
Carbon Se-
questration;  
1,00 

Water Yield;  1,00 Nutrient Re-
tention;  1,00 

Sediment Re-
tention;  1,00 

Crop Pollinator;  
1,00 

Crop Production;  
1,00 

 1,41 

Carbon Se-
questration;  
1,01 

Water Yield;  1,01 Nutrient Re-
tention;  1,00 

Sediment Re-
tention;  0,91 

Crop Pollinator;  
1,01 

Crop Production;  
0,88 

 1,47 

Carbon Se-
questration;  
1,02 

Water Yield;  1,02 Nutrient Re-
tention;  1,00 

Sediment Re-
tention;  0,87 

Crop Pollinator;  
1,01 

Crop Production;  
0,88 

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

 
7.978.
981 

 
8.940.
964 

 
9.082.
093 
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