Building Watershed Resilience and
Community Collaboration under
Climate Change

Building water security resilience in urban environment
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Balancing social and infrastructure resilience
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The United Nations World Water Development Report 2018

Nature-based Solutions
for Wat NATURE-BASED
or vvater 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 s
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The United Nations World Water Development Report 2018

Nature-based Solutions
NATURE-BASED

for Water SOLUTIONS FOR WATER

“The current situation, with ageing,
inappropriate or insufficient grey infrastructure
worldwide, creates opportunities for NBS as
innovative solutions that embed perspectives
of ecosystem services, enhanced resilience
and livelihood considerations in water
planning and management”

extract from Executive Summary £
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The United Nations World Water Development Report 2018

Nature-based Solutions
for Water NATURE-BASED
SOLUTIONS FOR WATER

“NBS for addressing water availability in urban
settlements are also of great importance, given
that the majority of the world’s population is
now living in cities. Urban green
infrastructure, including green buildings, is an
emerging phenomenon that is establishing new
benchmarks and technical standards that
embrace many NBS ”

extract from Executive Summary £
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Conserving and protecting water sources
(ie. protected areas)

A WA T I f'.:_, n,

lon and Biomimicry

Conservation
& Restoration

Establishing flood bypasses to
reduce downstream flooding

Growing crops across slopes
to reduce erosion and
increase infiltration

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

Connecting rivers to floodplains and aquifers

_— s,

* Capturing )
rainwater with  “«
green roofs

*Improvinginfiltration "=~ _
using urban run-off

(ie. permeable pavements ’
«

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

Providing riparian buffers
to maintain water quality
and reduce erosion

Purifying wastewater
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
R es t 0 rat | on & Natural or semi-natural infrastructure provides services for water
resources management with eguiralent or similar benefits to

Reh ab | I ”:atl on conventional (built) 'grey.wrater infrastructure.

The compgsiam, structure, and function of natural infrastructure assets
trrTIver 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).

* Hybrid solutions that contains built
elements that interact with natural
features and seek to enhance their
water related ecosystem services

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



Embedding ecosystem services
into cities and towns

innovation that seeks
sustainable solutions to human
challenges by emulating

DI
DAY

: ® ®.
O m I m I c ry Biomimicry is an approach to
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nature’s time-tested patterns

and strateqgies.
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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

management of stormwater,
greywater/blackwater as resources

Q buffering aquatic ecosystems from
the effects of catchment urbanisation
and climate change

Q flood mitigation — Infiltration;
Detention; Harvesting & safe passage
of flood water
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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

O management of stormwater,
greywater/blackwater as resources

Q buffering aquatic ecosystems from
the effects of catchment urbanisation
and climate change

Q flood mitigation — Infiltration;
Detention; Harvesting & safe passage
of flood water

Q influencing urban micro-climates

Q enhancing urban ecology and
biodiversity
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IOT enabled future water utility
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Kunshan Sponge City Brain (IoT) Platform
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Polder Water Quality Real Time monitoring and prediction
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|OT-enabled polder recirculation operation
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Real Time Monitoring of Water Levels in Waterway
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Real Time Prediction of Flood Inundation Depth
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|IOT-enabled Polder Flood Pumps Operation and Water Level at Critical Point
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