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The emergence of multi-functional & hybrid
infrastructure in cities of the future

* Multi-function infrastructure serves multi-purposes beyond its primary function

Kuala Lumpur’s Stormwater Management And Road Tunnel
e R gy How SMART operates
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] be diverted into the and flood water is and on standby for in motorway is filled with
SMART system. diverted into the lower stormwater diversion stormwater and used as
channel. into the motorway. a passage for flood. l\\\

The multifunctional barrier consists of a novel traffic barrier with
the capacity to reduce noise, NOx and PM caused by motorized
vehicles. The outside of the barrier will provide the noise
reduction capacity (and the partial reduction of NOx with
photocatalytic coating) while its inside will contain a biofilter to
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The emergence of multi-functional & hybrid
infrastructure in cities of the future

* Hybrid infrastructure including grey & green infrastructure, centralised and
decentralised utilities etc.

* Our knowledge of the traditional
‘values’ of open spaces and landscape
features needs to be bolstered with an
understanding of the ‘ecological
functioning’ of the urban landscapes
that capture the essences of
sustainable water management,
micro-climate influences, facilitation of
carbon sinks and use for food
production.




The role of transport corridors in city shaping

* Transport corridors provide essential access and connectivity and are
fundamental building blocks in shaping cities

e Transport corridors provide the
essential connective networks
with which nature-based
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The role of transport corridors in city shaping

* Transport corridors provide essential access and connectivity and are
fundamental building blocks in shaping cities

Pollutant Source Sedirents | Nutrients | Oxygen Heawry Toxe Micro- Hydro-
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e Transport corridors present the R S s
. . Vehicle wear
essential connective networks Vehicle fuels and fluids
. . Fuel corabustion
with which nature-based F
. . Hurman and aramal waste
solutions, and resulting Pesticies o hebicide
. Fertilisers
ecosystem services, can be B St
. ustnal actraties
implemented throughout urban Household chenicals
Com m Un I tl es' Vehicle tyre and brake pads = = = = = =
] Corrosion of metal objects
e Transport infrastructure, Potal shitivss
particularly roads, generate Metal industry
. o fo . Domestic Products
significant stormwater pollution Pestiridas and fertiisers
that need to be mitigated Sty
Paper




The United Nations World Water Development Report 2018

Nature-based Solutions for Water

NATURE-BASED
SOLUTIONS FOR WATER

“For too long, the world has turned first to human-built, or
“grey”, infrastructure to improve water management..........

Three years into the 2030 Agenda for Sustainable
Development, it is time for us to re-examine nature-based

solutions (NBS) to help achieve water management
objectives”

Gilbert Houngbo, Chair of UN-Water




Conserving and protecting water sources
(ie. protected areas)

Ecosystem Services {
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dd i Establishing flood bypasses to
4 40 reduce downstream flooding
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Growing crops across slopes
to reduce erosion and
increase infiltration

Forest landscape restoration to reduce
flood impacts, stabilise slopes and
provide clean water

a Connecting rivers to floodplains and aquifers

rainwater with  “«_
n green roofs

* Improving infiltration = =
using urban run-off

(ie. permeable pavements, /

* Providing infiltration
and bio-retention
(urban green spaces)

Purifying wastewater o e T
fying Providing riparian buffers
to maintain water quality
and reduce erosion

and alleviating flooding
(healthy wetlands)

Protecting and restoring mangroves,
coastal wetlands and dunes

* Water harvesting
Conserving and restoring wetlands

" Protecting and restoring reefs for
coastal protection and habitat

Natural or semi-natural infrastructure provides services for water
resources management with equivalent or similar benefits to

* Hybrid solutions that contains built
conventional (built) 'grey’ water infrastructure.

elements that interact with natural
features and seek to enhance their The composition, structure, and function of natural infrastructure assets

water related ecosystem services in river basins, and the way they interplay with built 'grey’ infrastructure
will determine the primary services and co-benefits produced.

Further information can be found in UNEP-DHI/IUCN/TNC (2014).

Source: Infographic ‘Natural Infrastructure for Water Management;, © IUCN Water 2015.



Conserving and protecting water sources
(ie. protected areas)

Nature-based solutions:
Nature Conservation, Restoration,
Rehabilitation a OMIMICry i momiono e

provide clean water
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Conservation
& Restoration

Establishing flood bypasses to
reduce downstream flooding

Growing crops across slopes
to reduce erosion and
increase infiltration

2 N Connecting rivers to floodplains and aquifers
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* Improving infiltration T -
using urban run-off
(ie. permeable pavements)

* Providing infiltration
and bio-retention
(urban green spaces)

Purifying wastewater
and alleviating flooding >
(healthy wetlands)
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Protecting and r

* Water harvesting coastal
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: Protecting and restoring reefs for\\
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* Hybrid solutions that contains built ' resou s TR
elements that interact with natural convenuonat (buiy grey. wate astructure,

features and seek to enhance their

. The composition, structure, and function of natural infrastructure assets
water related ecosystem services

in river basins, and the way they interplay with built 'grey' infrastructure
will determine the primary services and co-benefits produced.

Further information can be found in UNEP-DHI/IUCN/TNC (2014).

Source: Infographic ‘Natural Infrastructure for Water Management;, © IUCN Water 2015.



Conserving and protecting water sources
(ie. protected areas)

Nature-based solutions:
Nature Conservation, Restoration,
Rehabilitation a jomimicry oo

provide clean water

Establishing flood bypasses to
reduce downstream flooding

Growing crops across slop
to reduce erosion and
increase infiltration

Ty Connecting rivers to floodplains and aquifers

rainwater with "
green roofs

* Improving infiltration T
using urban run-off

* Providing infiltration
and bio-retention
(urban green spaces)

Purifyi tewat S
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Source: Infographic ‘Natural Infrastructure for Water Management;, © IUCN Water 2015.



Conserving and protecting water sources
(ie. protected areas)

Nature-based solution
Nature Conserva
Rehabilitatio

Establishing flood bypasses to
reduce downstream flooding

Forest landscape restoration to reduce'
flood impacts, stabilise slopes and
provide clean water

Growing crops across slopes
to reduce erosion and
increase infiltration

rainwater with
green roofs

* Improving infiltration
using urban run-off
(ie. permeable pavements)

* Providing infiltration
and bio-retention
(urban green spaces)

Purifyi tewat : ‘ S
urifying wastewater - Providing riparian buffers

and alleviating flooding - g to maintain water quality

(healthy wetlands) = = and reduce erosion

Protecting and restoring mangroves,
coastal wetlands and dunes

* Water harvesting

Conserving and restoring wetlands

Protecting and restoring reefs for
coastal protection and habitat

Natural or semi-natural infrastructure provides services for water
resources management with equivalent or similar benefits to
conventional (built) 'grey’ water infrastructure.

* Hybrid solutions that contains built
elements that interact with natural

featuresland dseek e enhance'thelr The composition, structure, and function of natural infrastructure assets
L R e e in river basins, and the way they interplay with built 'grey’ infrastructure
will determine the primary services and co-benefits produced.

Further information can be found in UNEP-DHI/IUCN/TNC (2014).

Source: Infographic ‘Natural Infrastructure for Water Management;, © IUCN Water 2015.



Cities Providing Ecosystem Services
meaning the built environment functions to
supplement and support the function of the natural
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Cities Providing Ecosystem Services
meaning the built environment functions to
supplement and support the function of the natural

environment;
Q water quality improvement

1 management of stormwater as a resource

Raingarden tree pits
- typical profile

NOT TO SCALE

sandy transition layer



Cities Providing Ecosystem Services ;
meaning the built environment functions to \
supplement and support the function of the natural

environment; M

Q water quality improvement

d management of stormwater as a resource s ‘LQ:,-
Q buffering aquatic ecosystems from the effects of [L\

catchment urbanisation and climate change

QA flood mitigation — Infiltration; Detention; & safe
passage of flood water



Cities Providing Ecosystem Services
meaning the built environment functions to
supplement and support the function of the natural

environment;

QA flood mitigation — Infiltration; Detention; & safe
passage of flood water

Q influencing urban micro-climates

Q enhancing urban ecology and biodiversity
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Multi-functional corridor at city scale @ Kunshan
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Multi-functional corridor at city scale @ Kunshan

City farm

Blue corridor
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NBS for Climate Resilient Road @ Kunshan, Ch







Key Messages

1. Transport corridors present essential connective
networks with which nature-based solutions, and
resulting ecosystem services, can be implemented
throughout urban communities

2. Nature-based solutions can be embedded into
transport corridors to deliver ecosystem services such
as water cleansing, pollution control and
environmental protection; flood conveyance and
detention; urban cooling; enhancing urban biodiversity
through eco-connectivity

3. Nature-based solutions can be embedded into
transport corridors in the urban landscape at a range
of scale — from regional road and rail corridors and
major interchanges to your local streets and
pedestrian/cycling pathways.
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