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Water: Societal changes boost systems innovation
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In the search first for sustainability,
and laterlooking tobuild resilience,
Singapore started encouraging
out-of-the-box, creative thinking in
all fields of water resources
management decades ago.
Innovationshave included
policy, planning, management,
development, and institutional,
technological and financial aspects.
Nextup: societal changes.
Afterindependence in1965,

. water supply planning criteria had

: tochangeradically. At that time,

. development of all available

i internalresources as fastas

: possible became of utmost priority.

Innovation started incubating,

. and planning was considering the
. situationsat the specific momentin :
. time butalsolooking towardsthe
. future. Thisbecame the first

: innovation: plan ahead of time and
: onlong-term horizons.

Singapore outlined plans fora

. diversified water resources

: portfolio backin 1972, more than
. 40yearsago.These included not
. onlylocal water resources and

: imported water but also, more

. importantly, development of

¢ unconventional sources of water

: suchasrecycled used water and

¢ desalinated water to cover future

: water and development needs. It

: was several decadeslater that the
. restof theworldrealised the value

of used water as aresource.
Another example of innovative

. andlong-term planning hasbeen

¢ the fast development of additional
. waterresources. In the 1970sand

: 1980s, there was the realisation

: thatrapid growth of residential

: needsand industries would place

: increasing pressure onresource

¢ use.

Theneed to build uplocal water

" sources - by expanding water

catchmentsand creating new
reservoirs tostore the rainwater
that falls on these catchment areas
—wasrecognised.

Singapore was among the first, if
not the first, to turn tidal rivers into
estuarial reservoirs and also collect
storm water from urbanised
catchments for potable use. The
difference between Singapore and
other citiesin infrastructure
planning and construction was the
fast speed at which these water
resources schemeshave been
implemented.

Institutionally, PUB, the national
water agency, is one of the few
agenciesin the developed and
developing world that manages all
aspects of water resources.

: Normally, services are divided

: among two or more organisations.

: The disadvantageis that

. institutional fragmentation leads,

: inmany cases, tolack of

: coordination. Thisis more unlikely
: tohappen when only one agencyis
: incharge.

Management innovations

. include thevery efficient water

: managementat the catchment

: level that hasbeen developed

. gradually for both protected and

: unprotected catchments. This has
: beenso successful that

: approximately 60 per cent of the

. city-state’sland hasbecomea :
: catchmentarea, meaning that water :
: iscollected from 60 per cent of the
: land area. Already an enormous

: achievement globally, the rateis

: expected torise to 90 per cent.

:  Waterwaysrestoration, knownas :
: the Active, Beautiful, Clean Waters
: (ABC Waters) programme, is

: another innovation. Itaims at

. integrating as much as possible of

: the 8,000km of drainsand of the 17
. reservoirs with the surrounding

: environment. Bishan Parkis one

: example of a successful ABC

: projectwhere the natural and

: human environments have been

: improved significantly.

Singapore has earned its place in

: theworld of frontier research and

: technological development of

: water. The objectivesare to

: increase availability of clean water

: resources, reduce cost of
: production and improve water
: quality and security.

Catchments, waterways,

The Marina Barrageis alsoused

: for testing new technologies,

. particularly those related to

. intelligent watershed

: management. The barrage, built

: across the mouth of the Marina

: Channel to form Marina Reservoir,
is crucial for managing floodsin the :
: low-lying city areas. The barrage is
: controlled using a predictive

: control system thatanticipates

: storms, surface run-offand

downstream tidallevelsin an

: integrated manner, assisted by

: models that take into account

: atmospheric processes, rainfall,
: run-off, reservoir dynamics and
: coastal hydrodynamics.

Other prioritiesin Singapore’s

. total water management solution

: include detection and removal of

: pollutants and reduction of energy
: requirements for desalination and
: Newater production.

:  Alsoofconcernarerestorationof :
: wetland ecosystems, recovering

: water from desalination brine,

! smart water metre systems to

: analyseresidential water flow data;

. earlywarning systems to detect

: chemical or biological

: contaminants in water supply and
. identification of the contaminant
: sources;and intelligent

¢ technologiestodetectand reduce
: water leakage in pipes.

In spite of the progress, much

: remains tobe done. A frontier

: developmentstillinitsinfancy is
: : innovation to engage society

: waterworksandreclamation plants :
: areused for research purposes and
. also for testing. Projectsin

: catchment areasinclude, for

: example, solar-based water

: desalination.

towards more responsible

: behaviourand a common goal of

. efficiency. Given that water will

: continue to beascarceresource for
: tiny Singapore, citizens themselves
: must be drivers of the water

: conservation message.

For this goal, however, the work

. offormal institutions will not be

. enough. Long-term engagement

: and collaboration with society will
: beofutmostimportance to move

: forward.

While systems innovations are

. essential toboost efficiency, only
: societal innovations make for

. permanentsolutions. And

: permanency should be the goal to
. lookfor.

Despite its complexity, a good

. water management solution

¢ requires societal changes as they
: are the only ones that will ensure
' permanent progress.
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