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Sistema di “parkways”* per la città di Boston (“Emerald 

Necklace Park”). Frederick Law Olmsted (1878 – 1890) 

 
*Parkway: percorsi colleganti le aree verdi con l’obiettivo di estenderne i benefici anche 

alle aree urbane e suburbane circostanti  
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The roots of landscape architecture are embedded in both landscape planning and 

land-use planning. Frederick Law Olmsted was a landscape planner. 
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Supportabile Praticabile 

Equo 

DUREVOLE 

“Sviluppo che soddisfa i bisogni del 

presente senza compromettere la 

possibilità delle generazioni future 

di soddisfare i propri”  
Our Common Future (WCED, 1987) 
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Introduzione. Servizi Ecosistemici 



“Un ‘ecosistema’ è una combinazione complessa e dinamica di piante, animali, 

microrganismi e dell'ambiente naturale, che insieme costituiscono un sistema 

unico di elementi interdipendenti. 

Gli ecosistemi della Terra forniscono all'umanità tutta una serie di vantaggi che 

vanno sotto il nome di ‘servizi ecosistemici’: 

 servizi di approvvigionamento; 

 servizi di regolazione; 

 servizi culturali; 

 servizi di supporto”. 

 
(Unione Europea, 2009) 
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“Un ‘ecosistema’ è una combinazione complessa e dinamica di piante, animali, 

microrganismi e dell'ambiente naturale, che insieme costituiscono un sistema 

unico di elementi interdipendenti. 

Gli ecosistemi della Terra forniscono all'umanità tutta una serie di vantaggi che 

vanno sotto il nome di ‘servizi ecosistemici’: 

 servizi di approvvigionamento; 

 servizi di regolazione; 

 servizi culturali; 

 servizi di supporto”. 

 
(Unione Europea, 2009) 
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Consumo di suolo 

Land take, Soil sealing 



Dominati et al., 2010 
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Introduzione. L’impatto delle attività umane 
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PLANNING 
Where and what? 

DESIGN 
How? 

EIA 
How? 

 

SEA 
Where and what? 

Impatto 
Possibili effetti significativi 

sull'ambiente, compresi aspetti quali: 

la biodiversità, 

la popolazione, 

la salute umana, 

la flora e la fauna, 

il suolo, 

l'acqua, 

l'aria, 

i fattori climatici, 

i beni materiali, 

il patrimonio culturale, anche 

architettonico e archeologico, 

il paesaggio, 

e l'interrelazione tra i suddetti fattori. 

Misure previste per impedire, 

ridurre e compensare nel 

modo più completo possibile 

gli eventuali effetti negativi 

significativi sull'ambiente 

dell'attuazione del 

piano/progetto 
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Introduzione. Come agire per il futuro 
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Green infrastructure (GI) 

Nature-Based Solutions (NBS) 

Low Impact development (LID)  

Natural Water Retention Measures (NWRM) 

Water-Sensitive Urban Design (WSUD)  

Best management Practices (BMP) 

Sustainable Drainage Systems (SuDS) 

Urban Green Infrastructure (UGI) 

Green Stormwater Infrastructure (GSI) 

Green Street (GS) 

………  
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Una rete di aree naturali e seminaturali pianificata a livello strategico con 

altri elementi ambientali, progettata e gestita in maniera da fornire un ampio 

spettro di servizi ecosistemici. 
Ne fanno parte gli spazi verdi (o blu, nel caso degli ecosistemi acquatici) e altri elementi fisici. Sulla 

terraferma, le infrastrutture verdi sono presenti in un contesto rurale e urbano. 
(Commissione Europea, 2013) 
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Le infrastrutture verdi sono uno strumento di comprovata efficacia per 

ottenere benefici ecologici, economici e sociali ricorrendo a soluzioni 

“naturali”.  

 

Rispetto alle infrastrutture tradizionali (dette anche infrastrutture grigie), 

concepite con un unico scopo, le infrastrutture verdi presentano molteplici 

vantaggi. A volte può rappresentare un’alternativa o una componente 

complementare rispetto alle tradizionali soluzioni “grigie”. 
(Commissione Europea, 2013) 
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“Multi-benefici” 
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Multi-scopo 

Multi-funzione 

“Multi-benefici” 

Multi-scala 
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Commissione Europea, 2012 
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Il problema 

Green Infrastructure for stormwater managing 
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Green Infrastructure for stormwater managing 
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Green Infrastructure for stormwater managing 
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NatureBased Solutions 

NatureBased Solutions (NBSs) are actions to protect, sustainably manage, and restore natural or modified 

ecosystems, that address societal challenges effectively and adaptively, simultaneously providing human well-

being and biodiversity benefits (IUNC, 2016). 

 

NBSs range in scale, from individual street trees, green roofs and private gardens through to parks, rivers and 

woodlands, transport corridors, and, at the larger scale, wetlands, forests and agricultural land. 
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NatureBased Solutions at different scales 
D

ip
ar

ti
m

en
to

 d
i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



NatureBased Solutions at different scales 
D

ip
ar

ti
m

en
to

 d
i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



D
ip

ar
ti

m
en

to
 d

i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

NatureBased Solutions at different scales 
Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



D
ip

ar
ti

m
en

to
 d

i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

NatureBased Solutions at different scales 
Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



D
ip

ar
ti

m
en

to
 d

i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

NatureBased Solutions at different scales 
Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



D
ip

ar
ti

m
en

to
 d

i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

NatureBased Solutions at different scales 
Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



D
ip

ar
ti

m
en

to
 d

i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

NatureBased Solutions at different scales 
Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



NatureBased Solutions 
D

ip
ar

ti
m

en
to

 d
i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



NatureBased Solutions – Sponge City 
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Low Impact Development 

The U.S. Environmental Protection 

Agency defines Low Impact 

Development (LID) as “an approach 

to land development (or re-

development) that works with nature 

to manage stormwater as close to its 

source as possible” (US EPA, 2010). 
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The U.S. Environmental Protection 

Agency defines Low Impact 

Development (LID) as “an approach 

to land development (or re-

development) that works with nature 

to manage stormwater as close to its 

source as possible” (US EPA, 2010). 

LID best management practices 

(BMPs) are techniques that rely on 

natural processes to manage water 

quantity and quality (absorption, 

infiltration, evaporation, 

evapotranspiration, filtration). 

Low Impact Development - BMPs 
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The U.S. Environmental Protection 

Agency defines Low Impact 

Development (LID) as “an approach 

to land development (or re-

development) that works with nature 

to manage stormwater as close to its 

source as possible” (US EPA, 2010). 

LID best management practices 

(BMPs) are techniques that rely on 

natural processes to manage water 

quantity and quality (absorption, 

infiltration, evaporation, 

evapotranspiration, filtration). 

LID-BMPs 

(1) bioretention/ rain gardens; 

(2) bioswales; 

(3) green roofs; 

(4) permeable pavements; 

(5) box planters; 

(6) naturalized drainage ways; 

(7) rainwater harvesting for re-use. 
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Natural Water Retention Measures 
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Natural Water Retention Measures or NWRM are measures with the primary function 

of enhancing and/or restoring the retention capacity of natural and man-made soil 

and aquatic ecosystems. As a result, they deliver a range of services and multiple 

benefits to people while contributing to the achievement of the objectives of different 

environmental strategies and policies. 

The application of NWRM supports green infrastructure, improves the quantitative 

status of water bodies as such, and reduces the vulnerability to floods and droughts. 

(European Commission, 2014) 

Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



Natural Water Retention Measures 
D

ip
ar

ti
m

en
to

 d
i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

Natural Water Retention Measures or NWRM are measures with the primary function 

of enhancing and/or restoring the retention capacity of natural and man-made soil 

and aquatic ecosystems.  

The application of NWRM supports green infrastructure, improves the quantitative 

status of water bodies as such, and reduces the vulnerability to floods and droughts. 

(European Commission, 2014) 
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Natural Water Retention Measures or NWRM are measures with the primary function 

of enhancing and/or restoring the retention capacity of natural and man-made soil 

and aquatic ecosystems.  

The application of NWRM supports green infrastructure, improves the quantitative 

status of water bodies as such, and reduces the vulnerability to floods and droughts. 

(European Commission, 2014) 
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U01  Green Roofs 

U02  Rainwater Harvesting 

U03  Permeable surfaces 

U04  Swales 

U05  Channels and rills 

U06  Filter Strips 

U07  Soakaways 

U08  Infiltration Trenches 

U09  Rain Gardens 

U10  Detention Basins 

U11  Retention Ponds 

U12  Infiltration basins 
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4. Plants - All rain gardens have plants and grasses which have been carefully selected to ensure they can survive on 

busy New York City streets. 

5. Soil - The soil is graded so that water ponds in the center of the rain garden. 

6. Tree Guard - All rain gardens have tree guards around them that protect the plants and keep people and dogs from 

walking inside of it. 

7. Tree - DEP plants trees in rain gardens as often as possible. Trees benefit neighborhoods by lowering temperatures 

in hot summer months, improving air quality, and providing habitat for birds and butterflies. 

A rain garden may look similar 

to a street tree pit or a small 

garden, but there are some key 

differences. Here’s how you 

can tell the difference: 

1. Curb inlet - The inlet allows 

water to flow into the rain 

garden as it flows down the 

curb toward the catch basin. 

2. Outlet - Larger rain gardens 

also have an outlet. If the rain 

garden fills to capacity, water 

can exit through the outlet and 

continue into the catch basin 

on the street corner. 

3. Stone Strip - The stone 

strip allows people to step out 

of their cars without damaging 

the plants 
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Residential rainwater harvesting 
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Permeable paving 
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Green roofs 
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Tree box 
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Bioretention cell 
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Bioretention cell 
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Bioretention cell 
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Vegetated swale 
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Vegetated swale 
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Stormwater trench 
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Stormwater swale 
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“Isola vegetativa” 

Stormwater swale 
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Commercial rainwater harvesting 
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Sand filter 
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Infiltration structure 
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(Dry pond) 

Dry pond 
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Wet pond 
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Wetland 
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Filter strip 
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Synthesis 
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Biodiverse green roofs 
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Biodiverse green roofs 
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Increase Depth of 

Growing Media  

Diversify 

Plant Species  

Vary Composition 

(Structure) of 

Growing Media  

Provide Topographic Variety  

Provide Microclimates  

Provide Perching Habitat  

Provide Nesting 

Opportunities  

Provide 

Water 

Source(s)  

Biodiverse green roofs 
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Biodiverse green roofs 
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Blue roofs 
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Complete Streets 
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Complete Streets 
D

ip
ar

ti
m

en
to

 d
i 
S
ci

en
ze

 A
gr

ar
ie

 e
 A

m
b

ie
n

ta
li
 

Il
 r

u
o
lo

 d
e
l 
v
e
rd

e
 u

rb
a
n
o
 

G
iu

li
o
  
S
e
n
e
s 



Complete Streets 
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Green Streets 
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Green Streets 
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Una strada per le auto . . . 

Green Streets 
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Una strada per la gente . . . 

Green Streets 
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Una strada per l’acqua . . . 

Green Streets 
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Seattle Green Factor 
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Seattle’s Green Factor requires 30 percent parcel vegetation in business districts. Property owners can use various 

practices to reach the 30 percent threshold, with bonuses for rainwater harvesting, drought tolerant plants, tree 

preservation, green roofs and more. Image from the City of Seattle.  

Seattle Green Factor 
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