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F— Daegu.& Gyeongbuk, Rep. of Korea; April 12 — 17, 2015

Educational, Scientific and
Cultural Organization

Type: Thematic Process; Theme 2: Water for Development and Prosperity;
Theme 2.3: Water and Cities

T.2.3.5. Recycling and reuse for resour ce positive Cities Veolia Environment
(Veolia)/Japan Sanitation
Consortium (JSC)

SE-00191 OECD Side event on water security and cities OECD

S.1.3 Creative City with Sustainable Water-Cycle: Pusan National University
Under standing and | mplementing GI with LI1D
Technology over the World

INR.2.3. Opening: Living with water in cities of tomorrow | Danish Water Forum (DWF)
Challenges and ways forward towar dsimplementation of
solutions based on cases from Europe, Asia-Pacific,
Americas and Arab countries

INR.2.3.EU Living with water in cities of tomorrow Danish Water Forum (DWF)
Challenges and ways forward towar ds / European Water
implementation of solutions based on casesfrom Europe, | Association (EWA)
Asia-Pacific, Americas and Arab countries/ European
regional session




TITT 7 WWEF: Water and Cities

T — Daegu.& Gyeongbuk, Rep. of Korea; April 12 — 17, 2015

Educational, Scientific and
Cultural Organization

Type: Thematic Process; Theme 2: Water for Development and Prosperity;
Theme 2.3: Water and Cities

INR.2.3.AR Living with water in cities of tomorrow Challenges Arab CountriesWater Utilities
and ways forwar d towar dsimplementation of solutionsbased on Association (ACWUA) / Arab
cases from Europe, Asia-Pacific, Americas and Arab countries/ Centrefor the Studies of Arid
Arab Countriesregional session Zonesand Dry Lands (ACSAD)

INR.2.3.AP Livingwith water in cities of tomorrow Challenges UN Educational, Scientific and
and waysforward towar dsimplementation of solutionsbased on Cultural Organization

cases from Europe, Asia-Pacific, Americas and Arab countries/ (UNESCO)

Asia-Pacific regional session

INR.2.3. Closing: Living with water in cities of tomorrow Danish Water Forum (DWF)
Challenges and ways forward towar dsimplementation of solutions
based on cases from Europe, Asia-Pacific, Americasand Arab
countries

T.2.3.1 Water security for Citiesthrough integrated urban | nter national Water Association
planning and services (IWA)/UN-Habitat

T.2.3.2 Adaptation to climate change: Increasing citiesresilience United Citiesand L ocal
Governments (UCL G)/SUEZ
ENVIRONNEMENT
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Cultural Organization

Type: Thematic Process; Theme 2: Water for Development and Prosperity;
Theme 2.3: Water and Cities

T.2.3.3 Water and Sanitation Operators: Global Water Operator s Partner ships
Capacity for an Urban Era Alliance (GWOPA) /UN-Habitat, Nairobi
City Water and Sewerage Company,
Global Water Partnership (GWP)

Joint. T.2.3.6/S.4.6 I nfor mation and I nter national Water Association
Communication Technologies effectively used | (IWA)/SUEZ ENVIRONNEMENT
to achieve water security — The Smart City”

SE-00505 Water-ener gy nexusin cities Seoul Metropolitan Government (Global
Urban Partner ship Division

SE-00193 Transferring Innovative Casesand | U.S. Water Partnership
Commitments on Resilience: Water Tech in
Resilient Cities Wor kshop

SE-00177 Enhancing urban water United Nations University - I nstitute for
environment in developing countries the Advance Study of Sustainability

T.2.3.Con: Concluding Session 2.3: Water and | UN-Habitat/I nter national Water
Cities Association (IWA)
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@ 7" WWF: Water and Cities

The Suggested Roadmap

1)
2)

3)

4)

5)

) Applythe5R principles: “reduce”, “reuse”,
“recycle’” and “replenish”.

The Goal

e toprovidewater security for citiesby embracing a city
planning agenda in link with the proposed SDGs.

recover”

Reduce water loss and increase water efficiency.

Re-use water, especially for those urban areasthat arelocated
In water stressed ar eas.

Recover energy, nutrientsand other materialsfrom waste
water .

Recyclethose materialsin fertilizers, plastic appliances,
supplying materialsto industriesand farmersalike.

Replenishing the environment within and around cities.
Replenish water sheds, lakes and groundwater reser ves.




T 7t WWE: Water and Cities

United Nations °*

- The Suggested Roadmap

>

>

o Key Focus Areas::
e Focusareal: Vison and Leadership

Develop a top down and bottom-up vision and leadership that survives political cycles. Inspiring
case studies are needed to develop the vision and foster |eader ship.

e Focusarea?2: Governanceand Integrated Services

Good governance is key, including equity, transparency, accountability, sound financing,
citizens' engagement.

Synergies within sectors are key to applying the 5R principles, and require integrated regulations
and institutions, as well as City planning services organized with trans-disciplinary teams
working at the 4 scales.

e FocusArea 3: Capacity Building
Technical, organizational, and institutional capacity building is needed:

Technical: what measures can be implemented along the 5R principleto best plan for a healthy, liveable
and risk-resilient city? Targeting students and professionals continuing education

Organizational: how to work in synergies with other sectors? Targeting city planning departments, and
utilities (Energy, Waste and Water management)

I nstitutional: how to enable and incentivize synergies? Targeting regulatory and financing institutions
Local authorities: which solutionsto consider and how to enable?




] f 7 \WWFE: Water and Cities

United Nations  ~

cacsora, it The Suggested Roadmap

5 Key Focus Areas:.

® FocusArea4: Toolsfor planning and decision making

Toolsfor citiesto plan and make science based decisions that best embrace
the 5R principlesfor a healthy, liveable and risk-resilient city, using cross
sector synergies, are needed:

> Data collection, management and analysis tools, including an urban metabolism
approach.

> Citizens participatory process tools
» Assessment tools of financial and non-market values

e FocusAreab5: Adapted implementation tools

An Urban Water Framework tool is heeded to assess and monitor how Cities
are implementing the 5R principlesfor a healthy, liveable and risk-resilient
city and how and where they could improve. The Framework covers
Governance, Economic and Technical aspects.

Financing mechanisms, including new green business models, are needed.




Water is life........

Water asaresource, arecritical
to sustainable development.
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United Naticns *

S CHALLENGES

Water and people:

= 0.8 billion people without improved water

2.5 billion without improved sanitation

5 billion live near polluted water

Millions (often children) die from water
borne disease every year

1 billion people hungry!




Mi  CHALLENGES

United Nations  *
Educational, Scientific and
Cultural Organization

Water quantity and quality:

= Sharp increase in worldwide water use

= Depletion of Groundwater sources

» Food security

= Climate change — extreme events (eg. flood, draught)

» Rapid urbanisation — water footprints (the amount of Wat
individual, community, business, or nation)

= Massive pollution of water resources: sewage, nitrogen,j
endocrine disruptors

» Loss of associated ecosystems and biodiversity

= Public health risks




- 10Key Global Challe

United Nations  *
Educational, Scientific and
Cultural Organization

Poverty eradication

Pollution

Population growth and urbanization
Food security and sustainable prod@? |
Old and New diseases

Energy

Disasters

Water and environmental resources
Climate change

Peace and security

Water a defining issue !



T Examples of Water Resour ces

—Tey M anagement | ssues

Cultural Organization

Ranking ‘ Water-Related Issues

River Water Quality
n Catchment/Landuse Management
— Flooding
— Potable Water Supply
— Institutional Arrangement
_ Segmented Management
River Corridor Management
G A _ Wetlands Management
f : 'l _ Water Borne Diseases
RO Biodiversity
Drought
Environmental Flow

16



Keep our river

m.mEﬁm clean
A Defining Moment
e e

Post-2015 Agenda

The future

we want for all

AONES 2030 2050

17
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Pq‘ﬁiﬁZ@OlS Water Related Actions UN Development

United Nations  *
Educational, Scientific and

SECURING

SUSTAINABLE

WATER
FOR ALL

\ !

The Suggested Goal and The Key Interlinked
Targets - countriesto reach the goal by 2030

Agenda .

Water - the core of
sustainable development
and critical for socio-
economic development,
and healthy ecosystems .
Efforts towards achieving
development goals related
to freshwater and
sanitation.

To support the protection of
water resources from over
exploitation and pollution
while meeting drinking
water and sanitation needs,
energy, agriculture and
other uses.

To protect communities
from water-related

disasters.
18



. “Werecognize that people are at the centre of sustainable development and, in this
“™ regard, we strive for a world that is just, equitable and inclusive, and we commit to
work together to promote sustained and inclusive economic growth, social
development and environmental protection and thereby to benefit all.”

Rio+20 Outcome Document, The Future We Want

Science is critical to help meet the challenges for sustainable
development as it lays the foundations for new approaches
and technologies to identify, clarify and tackle global
challenges for the future. Science can thus significantly
contribute to sustainable development, but requires to that
end a broad understanding of science as such.

It requires a massive global cooperative effort and
one major task of sustainability science is to assist
integrated cross-disciplinary coordination.

Six essential elements for The Post-2015 Global Development
delivering the SDGs (dignity, .
g e iy Framework in centered on 17 no.

justice, and partnership) SDG’s -
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== The Three Pillars of Sustainability

Economic
Sustainability

Social

Consumption and production patterns,
growth, development and productivity while
promoting the use of resourcesin ways that

T-i are efficient, responsible and likely to

provide long term benefits

Theavailability of resourcesfor the well
being of individuals and communities such as
food, shelter, education, work, income, safe

w s aleed living and working conditions, creativity,
bt ol cultural heritage, inclusion

Environmental
Sustainability

The protection and maintenance of natural
functions and ecosystem components so that
humans and other species are sustained




Inter-connected complex challenges

Water, food and energy are at the heart
of Sustainable Development
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-Sewer

Network

Water for Cities

Effluent
discharge

Distribution network
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M Urban Water Management

3 Main Objectives:

e Provide a good service to people and industry
e Improve Public Health
e Environmental sustainability




Development of sustainable and ef
management in ‘The City of the

Three Simple Steps:

Reduce water use (all uses)
Reuse water (water chain)
Help water eco-systems cope




)

IHi Bank Vegetation is

“memes . Necessary for
habitat.

7 A good habitat for butterflies
and beetles

8 The roots reinforce the banks

O Birds find food in the trees
10 Many insects inhabit trees

11 The roots of the tree are a good hiding place for fish

12 Dead leaves are a good food source for the
aquatic invertebrates

25



I6Ml | And river ecology
s - 1S NECEssary for
“watercourse

guality.

3 The larvae of aquatic insects
crawl up and metamorphose
Into adults.

4 Aquatic inserts lay their eggs
here, and the small larvae fall
Into the water.

5 The stream’s adult insects seek shelter here.

6 Birds from the fields nest here.

26



1. The shade keeps the'water cool and oxygenated E’ﬁ

2. Insects and other small animals from among-the . * :

plants are caught by fish when'they. fall into the o 5
water. i

ol
gk




Understanding Natural
River Behavior

Compound Channel:
main channel +
floodplains

Outflow hydrograph
attenuated and delayed B P
due to channel resistance - | —

and stor age capacity

(Fig. 1)

Continuum of hydraulic processes
above bankfull. Floodplains
functions as conveyance and
storage. Deform the hydrograph
further. Time of peak of the peak
outflow delayed further, hence more
attenuation (Fig. 2).

Discharge (Q)

~__ outflow hydrograph (O)

Through river modeling, a typical
river cross-section, that iscloseto
nature can be deter mined




Understanding
Natural River gt aes
| : v,

velogities

Interface

Behavior

e Floodplainsan integral part of the
wholeriver system.

e Cross-section shape change | :
significantly from itsinbank shape. Fload plain

e Streamwise pathwaysfor flow may
alter considerably. I'nteraction e
process between main channel and s
floodplain flows (Fig. 3).

e In overbank flow, resistanceto flow Shcis
varies with depth because of
momentum transfer between main

channel and floodplain. Fig. 3: Hydraulic parameters
associated with over bank flow
At dightly above bankfull flows, flow resistance started to increaseto a
certain depth and decreases again.

This showsin flood mitigation worksthereisan optimum water level to
be designed for maximum flood attenuation.

In flood mitigation works, it isadvisableto includethe storagein the
design, hence a two stage channel (compound channd).

29



Thistypical river section is closer
to the shape of natural river and

« recommended to beusein the
design of river section

30
Kinematic
wave speed
(ms-h)

20

1000 1200

Discharge (m3 s-1)

Fig. 4. Example of wave speed discharge —
curvefor River Wye, Erwood to Belmont
Reach, UK

Kinematic
wave speed, ¢

Attenualion, o

Bankfull discharge

243 Qbf Qbf

Discharge, Q

Fig. 5: Typical kinematic wave speed —
discharge and attenuation parameter —
discharge curve

B3

Floodplain ’ Main channel ’ Floodplain

B | B2
il

slorage

{c) Method 3

Fig. 6: A typical compound channel with the
concept of natural waterway features

O 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

Discherce (cu ns)
—- B3(174) B3(474) BX(874) BX(974)

Fig. 7: Example of wave speed-discharge curve for

different floodplain width o5




Tkl pleof RiversAction Plan
e In the City

INTRODUCTION

This Action Plan has been developed to provide a delivery mechanism to take forward London's
: river restoration strategies - “A strateqgy for restoring rivers in North London” {2006) and “River
’ " ref] restoration - a stepping stone to urban regeneration highlighting the opportunities in South
I H E ! it } ! London® (2002). These strategies have been very successful in stimulating river restoration across the
: 3 ! London area. This plan will build upon their success and look for river restoration opportunities that
will benefit people, businesses and wildlife by putting river corridors at the heart of regeneration
and renewal through the enhancement of riverside parks, green spaces and the built environment.

LO N D O N h i The main aim of this London Rivers Action Plan (LRAP) is to provide a forum for identifying stretches

of river that can be brought back to life. This can be done by improving river channel or riparian
habitats, by removing or medifying flood defence structures where safe to do so, or by reclaiming

At ; : o ‘lost’ rivers currently buried under the Capital's surface. Nearly 100 projects have been identified with
1 ] : : numerous large scale projects on the Lee, Wandle, Ravensbourne, Crane and Roding catchments.

This document focuses primarily on restoration opportunities along the non-tidal freshwater
tributaries in the context of the planning process and the Mayor of London’s aspirations for all
Londoners to have access to high quality natural green spaces, However, it also recognises the
contribution of other organisations that have specific restoration related roles along the River
Thames and its estuary. See page 20.

. g g The plan

A tOOi fo help restore rivers 7 _' Fy vt el 4 7 - * Supports the delivery of the Thames River Basin Management Plan under the Water
! 3 ] I : Framework Directive;

for people and nature ¥ = o) 2 ® Contributes to sustainable regeneration through the implementation of the Blue Ribbon policies
3 (Chapter 4C of the London Plan);
& Contributes to the implementation of the Mayor's access to nature aspirations;
® Supports ane of the London Plan’s bladiversity targets to restore 15km of river by 2015;
® Supports the delivery of the Environment Agency's Thames Catchment Flood Management Plan.

Note:
All of the weblinks relating to the above strategies and others discussed within this document can

be found on pages 10-14.

Five key aspirations
1) Improve flood management using more natural processes;
2} Reduce the likely negative impacts of climate change;
3) Reconnect people to the natural environment
through urban regeneration;
4) Gain better access for recreation and
improved well-being;
5) Enhance habitats for wildlife.
January 2009
This document provides an overview
of the plan. Detailed information on
- i 3 restoration sites and opportunities
=N : =, £ . is held on the associated LRAP
www-therrc-co.uk“rﬂ p'php o X : - website (www.therrc.co.uld/lrap.php)
o Recannecting peeple:  Where opportunities and activities
to the natural will be geographically referenced
environment! periadically updated.




NEW APPROACHES TO FLOOD
RISK MANAGEMENT

In London and other urban centres where buildings encroach to the edge of the rivers, flood risk
has often been managed by encasing rivers in concrete with many culverts. These constraints
result in river maintenance difficulties and reduce the ability of channels to cope with increasingly
intense summer storms. Many concrete-lined channels were designed to accommodate major
flooding (i.e. every 20 - 30 years). This may no longer be adequate due to predicted climate
change impacts.

Space for flggs
ood risk managers are now committed to creating
space for floodwater where possible through river
restoration activities, in line with government policy
outlined in the DEFRA document “Making Space
or Water”. To achieve this will require the creatton

through the plar§§¥g control process. This needs
partnerships. DEFRN\'s Planning Policy Statement 25
(PPS25) provides a ®plicy framework to enable the
Environment Agencyghe London boroughs,
developers and local ®mmunities to work together to ensure that flood risk is taken into account
all stages of the plannifg process and help to direct development away from areas of highest risk.

Making space for water during flood conditions
at Chinbrook Meadows, River Quaggy’

Flood risk managers are
now committed to creating
space for floodwater
where possible through
river restoration activities,
In line with government
policy ‘Making Space for
Water’

River restoration is
promoted in the Catchment
Flood Management Plan
and is recognised as and
essential measure in
reducing flood risk

Thames catchment flood management

® Up to 80% of the floodplain in the Thamg area is developed and flood risk will increase unless
we take radical steps to improve flood nffanagement;

® There are approximately 45,000 properffies at risk from a flood that, on average, would be expected
to occur every 100 years;

® Most of these flood-prone properties af located in socially-deprived areas;

® When flooding occurs it results in syfface water, sewer and fluvial flooding often within minutes
of heavy rainfall;

® Because of these rapid occurrencelf at any time of the year, flood warning time is short;

e (UKCIP) predicts that flood risk in the Thames basin will

® The UK Climate Impacts Progragy,
increase due to climate change)

River restoration is promoted within the Environment Agency
Thames Catchment Flood Management Plan and is
recognised as an essential measure in reducing

agd risk across London.

Sutcliffe Park: New approaches to
flood risk management!

Some projects have incorporated
innovative ways of designing-in
better, more natural flood
management. Sutcliffe Park on
the River Quaggy was an area
where floodwaters could be
stored and is an example

of where wetland and river
habitat have been added as part
of river restoration with benefits
for local residents. See page 18.




LINKING PEOPLE TO NATURE
THROUGH URBAN REGENERATION

Providing high quality green space in urban
environments is at the heart of sustainable

regeneration and renewal. Just as it is critical to

maintain and enhance the built environment
and its supporting infrastructure, it is vital to
maintain and enhance a city's green
infrastructure.

Planning-in opportunities
Major river restoration is, in part, dependent
upon urban regeneration, for it is often when
an urban area is being transformed that
significant opportunities arise. Indeed, river
restoration is sometimes a prerequisite to
urban regeneration as improved, more
sustainable flood management, or a better
local environmental quality, are seen as
integral to transforming social and
economic conditions.

Cornmill Gardens: A river encased in concrete and disconnected
from its surrounding environment!

CONSERVING AND
ENHANCING RIVER WILDLIFE

Restoring the life to our rivers and wetlands aids the implementation of national and local

initiatives aimed at improving our natural environment. Such initiatives include the delivery of
Biodiversity Action Plans, driven by the London Biodiversity Partnership, A 50-Year Vision for (England’s)
Wetlands, the EU Water Framework Directive, the Million Ponds Project and Living Landscapes.

London river types
The rivers and streams of Greater London total over
600km in length (excluding the main stem of the
River Thames). London's rivers are broadly classified
as chalk or clay depending upon the underlying
geology. The clean water and gravel beds of chalk
rivers can support a rich variety of wildlife, including
water-crowfoot, mayflies and brown trout. Chalk-type
rivers are fragile systems and sensitive to low flows
during periods of drought.

Clay rivers typically have deep pools and shallow
riffles supporting wildlife such as kingfishers,
dragonflies and damselflies, heron and fish species
such as chub, roach and dace. Water levels in clay
rivers can fluctuate considerably in response to rainfall.

River Wandl I hallow riffl R
=sRangie Wit ppals naslialone ditie: However, the effects of urbanisation have masked

Creating an identity

Restored rivers can be instrumental in creating an identity for

a newly-regenerated urban area. A sense of place can be

established that enables people to connect with each other

and connect with their neighbourhood.

The Blue Ribbon Policies in Chapter 4C
of the London Plan state that,among
other things, regeneration activities
should be designing new

waterside developments

in ways that increase

habitat value and

take opportunities

to open culverts and

re-naturalise
Great crested grebe: Connecting people to nature river channels.
in London?

The opportunity to naturalise rivers and
encourage local communities to establish
a place of which they are proud, has been
demonstrated in a number of places within
London. At Cornmill Gardens, Lewisham, an
open space adjoining a new housing
development, has provided residents with
better access to the River Ravensbourne,

a river now released from its

concrete walls. See page 15.

Cornmill Gardens: A river released with
benefits for local people and nature!

providing a range of habitat for wildlife! s
<Rbie many of the characteristics of both chalk and

clay rivers.
Damaged habitats
Previous human activities over hundreds of years (including navigation, hydro-power
and flood defence) have altered London's rivers. These activities have resulted
in significant changes to the river ecology. Important habitats within and
alongside them have been removed, damaging the river ecology and
fragmenting their vital role as a wildlife corridor. Many species rely on rivers
without artificial barriers or low flows to complete their life cycles, such as
fish migrating from estuaries to headwaters to breed.

Re-creating lost habitats
River restoration addresses damaged ecological environments by re-creating
conditions that allow wildlife to re-colonise the river, use it to migrate to
complete their life cycle, or move to more suitable areas to escape the
impacts of climate change.This may include: the establishment of
backwaters and wetlands where wildlife can shelter during storm
events; the creation of channel features such as pools and riffles;
the introduction of river gravels to increase the range of habitats
partially destroyed through previous human intervention; or the
removal (or adaptation) of obstructions to species’ movement
(such as weirs, culverts and concrete channels).

The Watermeads project at Morden Hall Park,

Mitcham, on the River Wandle, demonstrates

how a simple technique of skilfully excavating A natural river margin reed habitat is
ditches can improve habitat for wildlife, in essential for the life cycle of wildlife
this instance for water voles. See page 16. U




CONNECTING WITH THE
NATURAL ENVIRONMENT

More than 80% of the UK's population now live in cities. Limited open spaces in many residential
areas and busy lifestyles have resulted in a greater need for public green areas in which to relax
and reflect.

Such areas can offer a much needed change of scenery but work best when they are visually diverse
and welcoming. People rightly expect their local open spaces to offer a wide range of services such
as sports and play facilities, as well as opportunities to experience wildlife. If designed and managed
sympathetically, they can also offer an opportunity to interact with the surrounding natural world.

Opportunities to improve well-being
Restoring rivers enhances the quality of parks and urban
green spaces by providing wildlife rich areas, often
replacing unappealing hard-engineered drains. Restored
rivers can create positive and dramatic changes by making
the waterway a central feature. The sight and sound of
running water and the feeling of being closer to nature
can all help to improve mental well-being by relieving

anxiety and helping people to relax and unwind. Fishing platform provides an ideal opportunity for

people to connect with the natural environment'

River corridors for people and wildlife
If green spaces are adopted by local communities and well cared for, they can provide safe and
attractive spaces in which to exercise. Restored river corridors not only contribute towards such
activities by creating recreational routes that improve connections between parks and other open
spaces for walkers and cyclists. They also provide much needed routes for wildlife.

Experiencing the changes in river patterns and water levels helps people to reconnect with natural
processes as annual seasonal rhythms and weather patterns are mirrored in the ebb and flow of
the river.

The Chinbrook Meadows river restoration project that was
completed in 2002, has demonstrated the benefits of bringing
people closer to their natural environment by providing routeways
designed to mirror the river's new meandering course and an
opportunity for people to connect with the river. In North London,
the River Brent runs through Tokyngton Park and its restoration
has been instrumental in bringing together previously divided
communities. See pages 13 and 17.

The restored Tokyngton Park has helped to
reconnect people to nature and each other?

River Quaggy, Chinbrook Meadows:
A once neglected park and river now provides
a focal point for local residents’

ADAPTING TO CLIMATE CHANGE

(THROUGH RIVER RESTORATION,
BRINGING NATURE BACK TO F\’IVERSRon

Climate change brings the threat of increasing temperature, more intense air and water pollu
increased episodes of droughts and floods, and loss of wildlife. It may also result in a poorer quality
of life, particularly for people living in degraded urban areas. Even if all possible steps were taken
today to reduce the emissions of carbon dioxide and other greenhouse gases, past human activities
will bring inevitable climate change for fifty years or more.There is an urgent need to demonstrate
how society can adapt to this change.

Impacts on river systems
The predicted scenarios of wetter winters, drier summers and increased temperatures will have
a profound impact on rivers. Excessive fluctuations in flow (from trickle, to flood, as a result of
drought or downpour), water temperature and water chemistry will have a significant impact on
the management of flooding; the timing of natural events (such as fish spawning periods); and
people’s opportunity to enjoy and access riverside walkways and green spaces.

To date, extreme flood and drought events

have been relatively infrequent in London and

river systems usually recover. However, if the
frequency and intensity of these events increase

as predicted, then the cumulative impacts will reduce
the ability of river systems to recover, especially
where they are confined to a narrow corridor.

AT T
¢ River Ravensbourne at Norman
Park, during drought conditions’

Restoration to manage climate change
River restoration, as part of a package of changes
to the way we design and manage the green
spaces in London, can make a significant contribution
to lessening the unpleasant impacts of climate
change for both humans near rivers and the wildlife
that relies on the habitats they provide.

Building climate change adaptation into river restoration
projects can produce multiple benefits including:

® Better flood management;
® Improving habitats and corridors for river wildlife;

® Ensuring that urban development recognises that rivers and associated
green spaces are an important part of urban regeneration.

Climate change is the new challenge
for river restoration in urban areas.
The Mayes Brook, Barking, Essex has
been identified as an opportunity to
demonstrate best practice river
restoration principles that integrate
climate proofing with other key
aspirations outlined in this document.
See page 12.

Mayes Brook: An opportunity for
integrating climate proofing
through restoration’
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RIVErn City:
Ky o1e, Japan




Technigues to increase river/stream aeration;
example in Osaka and Kyoto, Japan

A
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Examples of Rivers used for Recreational
Activities in Urban/Periurban area




— |  PROPOSED UPSCALING BIOTECHNOLOGY
lill ¢ |NTEGRATED STORMWATER MANAGEMENT

il ECOHYDROLOGY AT LANGAT-HELP RIVER BASIN

Educational, Scientific and

- PERIURBAN AREA BY HTCKL

MAIN ENTRANCE MAIN PLAZA

\."EJ:‘I-rI{'AI. PARKING AREA
VEHICAL PARKING AREA | [ WETLAND

OBSERVATION TOWER

BOARDWALK |

LEISURE AREA

JOGGING TRACK
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Labuan Island, M’sia: Urban/Periurban
/Village (Photos taken on 2.10.2015
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Partner in Building

The future we want for all
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Email: drroseli@water.gov.my
H/P: 019 2709677
website: http//htckl.org.my

HUMID TROPICS CENTRE
KUALA LUMPUR
No. 2, Jalan L edang off Jalan Duta,

50480 Kuala Lumpur
Tel. 603 20958700 Fax 603 20953366

Email :
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