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Nature-based solutions

Definizioni

Il concetto di Nature-based solutions (NBS) nasce per mettere in pratica un
approccio eco-sistemico alla pianificazione ed alla progettazione urbanistica.

L’approccio eco-sistemico mira a spostare il focus da un approccio puramente
conservativo del capitale naturale residuo verso un approccio olistico e
propositivo, che include la creazione di nuove reti ecologiche attraverso
operazioni di progettazione che guardano le molteplici forme in cui gli
individui, Pambiente costruito e la natura possono interagire.

Si tratta di azioni che cercano di comprendere il funzionamento di certi
processi ecologici in natura e di replicarli nella realizzazioni di spazi ed
infrastrutture essenziali per la vita delle citta.

In tal senso, suggerisce 'adozione delle green infrastructure e delle blue
infrastructure come strumenti della pianificazione e della progettazione
urbanistica.
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Nature-based Solutions

Definizioni

Secondo la Commissione Europea (2015), un approccio nature-based alla
pianificazione deve perseguire quattro obiettivi tra loro interconnessi:

Promuovere forme di urbanizzazione in grado di assicurare il mantenimento delle
funzioni eco-sistemiche essenziali nelle aree urbane e politiche di
rigenerazione urbana secondo approcci nature-based,

Ripristinare gli ecosistemi compromessi dall’azione umana o da eventi
catastrofici;

Introdurre un approccio adattivo al cambiamento climatico nella
realizzazione/riqualificazione delle infrastrutture urbane e ridurre il
dissipamento di energia attraverso 'integrazione delle reti verdi e blu con
Pambiente costruito;

Promuovere la resilienza dei sistemi urbani attraverso soluzioni rivolte in
particolare alla riduzione delle emissioni, al controllo delle isole di calore
ed al drenaggio delle acque superficiali.
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Approccio Nature-based nella progettazione
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Approccio Nature-based nella progettazione

hard engineering soft engineering
...just transfers™pollution meta ||zes oIIutants
to another site on site—parks, no pipes!

detention

conventional management: “pipe-and-pond” infrastructure low impact management: watershed approach
drain, direct, dispatch slow, spread, soak
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Approccio Nature-based nella progettazione urbanistica
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11 territorio come rete di infrastrutture verdi e blue
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Approccio Nature-based nella progettazione urbanistica

11 territorio come rete di infrastrutture verdi e blue

iriparian buffers are
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Implement flow control devices Use vegetated riparian buffers Maintain natural sinuosity in
such as curbs and level spreaders to filter and attenuate urban streams to create erosion and
to slow the flow of water before stormwater runoff before reach- deposition zones that regulate
reaching the greenway. Flow ing sensitive stream corridors. stream flow and sedimentation.
Control Devices pp. 148-149 Riparian Buffer pp. 180-181
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Approccio Nature-based nella progettazione urbanistica

Campi di applicazioni ed esempi

AREE SPAZI

URBANIZZATE APERTI INFRASTRUTTURE

Landscape

i design/restoration
Drenaggio acque

(ritenzione, filtraggio)

Mantenimento/incremento
vegetazione

Regolazione

climatica
Aumento

biodiversita
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Approccio Nature-based nella progettazione urbanistica

Campi di applicazioni ed esempi

Landscape
design/restoration

Drenaggio acque
(ritenzione, filtraggio)

Mantenimento/incremento
vegetazione

Regolazione

climatica
Aumento

biodiversita
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Approccio Nature-based nella progettazione urbanistica

Typology 3 - Mixed use Typology 4 - Destination
public realm

Typology 6 - Elevated
spaces

Typology 2 - Medium
residential infill

Typology 1 - Small s
residential infill

Typology 5 - Transitional
public realm

Typology 8 - Civic street

Typology 9 - Greenway

Typology 7 - Neighbourhood street

AREE

URBANIZZATE
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Approccio Nature-based nella progettazione urbanistica

Urban park

« water collects runoff from
peripheral public realm and roofscape

* treats runoff

* exceedance event detention

* tree planting

Podium deck

= geocellular storage

* pervious surfaces (hard and soft)
* rain event water features

Civic street

* bioretention areas

« tree planting

* pervious footways

» exceedance channel
* underdrained swale

Low density housing

* on plot rainwater harvesting
and rain gardens

* pervious surfaces

* bioretention and tree planting

* pervious footways

* underdrained swale

Car park

* exceedance zone

= detention basin along boundary
« tree planting and bioretention

= pervious parking bays

Urban square

* tree trench attenuation
* pervious surfaces

* rain event water feature

Medium density housing
« inverted profile streetscape with

AREE

URBANIZZATE

Green way
* collects surface water runoff
* exceedance zone
* pervious surfaces

surface channel conveyance
* community rainwater harvesting
= roof terraces and gardens with
attenuation
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Approccio Nature-based nella progettazione urbanistica
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Approccio Nature-based nella progettazione urbanistica

Existing urban area
g (with green space)

Existing watercourse
—— - Sub-catchments
w Surface water system
<« o Surface water system
within infiltration
zone

¢ SuDS component
with permanent water

. Dry basin within
infiltration zone

Contours

AREE
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Approccio Nature-based nella progettazione urbanistica

Existing urban area
(with green space)

Existing watercourse
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Green space
associated with SuDS
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Surface water system
within infiltration
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" SuDS component
with permanent water
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infiltration zone
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Approccio Nature-based nella progettazione urbanistica
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Approccio Nature-based nella progettazione urbanistica

Tipologie di strade

skinny streets parkways
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from local streets > to arterial streets

INFRASTRUTTURE
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Strade di vicinato

A

evapotranspiration

>, infiltration

A4

infiltration

note: provide perforated
overflow pipes to manage
stormwater runoff during
large storm events, especially
for poorly-drained soils

N

infiltration
~ui; ~ \’.ﬁw NA A B
Slow m Spread Vv Soak v

Use curb extensions to retrofit

INFRASTRUTTURE

Cut curbs to allow for stormwater
flow into curb extensions or
other LID facilities. Flow Control
Devices pp. 148-149

Construct tree box filters along
the right-of-way to filter and
attenuate stormwater runoff
during one to two-year storm
events. Connect in a series or

to rain gardens using perforated
pipe to handle larger events. Tree
Box Filter pp. 176-177

existing parking lanes with rain
gardens. This reduces impervious
surface area, and encourages
infiltration during 10 to 25-year
storm events. Rain Garden pp.
178-179
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Approccio Nature-based nella progettazione urbanistica

Eco-Boulevards

evapotranspiration

iback-in angled
iparking on local
istreets

v NI AD

i infiltration ~i N@ mmw
Slow 'ng‘ Spread ™™ Soak v v
Use tree mounds or check Implement curb cuts or other Integrate bioswales in boulevards
dams in medians to attenuate curbing strategies to allow water to treat stormwater runoff before
and detain runoff, allowing to flow into median LID facilities. it enters conventional systems
stormwater a chance to infiltrate Curb Alternatives pp. 96-97 during 10 to 50-year storm
during one to ten-year storm events. Bioswale pp. 182-183
events. Flow Control Devices
pp. 148-149

INFRASTRUTTURE
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Strade-Pa rco evapotra/zspiraﬂon

filtration

INFRASTRUTTURE

4

Slow m

Use a level spreader to transform
concentrated stormwater runoff
into sheet flow for distribution
over a filter strip. Flow Control
Devices pp. 148-149

- |
\_s:‘v, g‘\‘\
Spread >

Use filter strips to filter pollutants
out of stormwater runoff and
safely separate bicycle lanes
from faster automobile traffic.
Filter Strip pp. 162-163

Soak v vy

Design infiltration facilities along
the highway that encourage
outdoor exercise and alternative
modes of transportation,
managing stormwater runoff from
25 to 50-year storm events.
Infiltration Basin pp. 184-185
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Sezioni stradali
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Parcheggi

SPAZI

PUBBLICI

-
Slow >

Construct rain gardens in center
of parking modules to treat

first flush and infiltrate most
contaminated runoff during one
to ten-year storm events.
Rain Garden pp. 178-179

evapotranspiration

A

climate /A
regulation

28w
treatment
®,

7
'3‘ water

-%ﬁgggulatlon
v

-gﬁiﬂh'. : » s G A T habi?at

v v

infiltration

Spread m Soak v Vv

Convey water through oversized Use residual spaces as large
perforated pipes from rain treatment meadows that
gardens to treatment facilities eliminate runoff contaminants
during 10 to 50-year storm as infiltration occurs. Infiltration
events. Oversized Pipes Basin pp. 184-185
pp.146-147
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Parcheggi

evapotranspiration

infiltration

note: provide perforated
underground overflow pipes to manage
storage stormwater runoff during
large storm events, especially
for poorly-drained soils
A4
~ > - ~ ~ =
=l pa—
Slow ™ Spread Soak e—"
Remove curbs and sink tree For 10 to 25-year storm events, Use oversized pipes to connect
islands in parking stalls to receive use underground storage if soils bioswales to an infiltration basin
and filter stormwater from one are poorly drained or land area is or a retention pond, which retain
to ten-year storm events as limited. Underground Detention and infiltrate runoff during 25
it enters treatment landscapes. pp. 152-153 and Wet Vault pp. to 50-year storm events.
Bioswale pp. 182-183 156-157 Retention Pond pp. 160-161

SPAZI

PUBBLICI
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Parcheggi
evapotranspiration evapotranspiration P ) 7
A A //,/ ///'
% A . // 52 -
P A et
LA ow can
; we increase
- biodiversity?
How can we
]ntrOd uce runoff
productive >
landscapes? -
rl 2
o ///
S > 5

How can we How can
increase on-site we minimize
infiltration? | impervious
v surfaces?

INFRASTRUTTURE
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Approccio Nature-based nella progettazione urbanistica

Strade-Piazze

INFRASTRUTTURE

evapotranspiration
A

¥

Slow m

Instead of creating channelized
flow, remove curbs to allow sheet
flow, which reduces the velocity
of runoff. Flow Control Devices
pp. 148-149

it ~.
e~
Spread >

Use pervious paving, filter strips
and rain gardens at the shared
street’s edge to create areas for
parking and recreation that can
filter and infilirate one to ten-
year storm events. Filter Strip
pp. 162-163

evapotranspiration

Use constructed wetlands

to infiltrate and treat runoff
during 10 to 50-year storm
events and create opportunities
to combine stormwater
management with pedestrian
social spaces. Constructed
Wetland pp. 186-187
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Approccio Nature-based nella progettazione urbanistica

Spazi pubblici con funzioni eco-sistemiche

evapotranspiration

climate regulation
evapotranspiration

ANAN
'\‘\‘N TV ki
Slow Spread vV Soak ¥ vV
Use filter strips at the edge of Use rain gardens as links Use infiltration basins and
parks to filter and attenuate between filter strips and larger constructed wetlands to treat and
infiltrate urban stormwater runoff

stormwater runoff from treatment facilities to capture,

impervious surfaces during one filter, and infiltrate stormwater during 25 to 50-year storm
to ten-year storm events. Filter runoff from 10 to 25-year events. Constructed Wetland
Strip pp. 162-163 storm events. Rain Garden pp. pp. 186-187

178-179

SPAZI

PUBBLICI
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Roof runoff
attenuated through
pavement build-up

> Slow release

Combine tree hes with deep

aggregate layer or crate system to
Surface channel to collect runoff attenuate surface runoff
and direct into attenuation zone

INFRASTRUTTURE
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The SuDS
Manual

Towards an

Low Impact
EU Research and Innovation policy agenda for

Development
a design manual
for urban areas

M =z xo0
Department

for Environment

Food & Rural Affairs G

2015

2010
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Contatti e materiali

Prof. Ignazio Vinci

ignazio.vinci@unipa.it

Dott. Joao Igreja (Cultore della materia)

joaofrancisco.santosigreja@unipa.it

Informazioni e materiali didattici del Laboratorio saranno pubblicati nella sezione
“Insegnamento” del sito Internet del docente:

www.ignaziovinci.net
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