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The presenter

Professor of Urban Water Systems. Imperial College
Head of the Urban Water Research Group
Editor-in-Chief, URBAN WATER JOURNAL
Editor-in-Chief, URBAN WATER Book Series
Special Advisor to UNESCO on Urban Water

Coordinator of the EU projects:. Blue Green Dream and
RainGain
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KEY QUESTIONS answered in this lecture

2. Do current management approaches adequately address
implications of climate change, e.g. frequency, intensity and
duration of floods and droughts?

3. Do we have the tools (e.g. models) to integrate sectors and
disciplines for integrated management approaches?

4. Will new or improved technologies (and which) be required or
at least be helpful to foster integrated management approaches?
Do we need new (e.g. specific modelling tools)?

6. Overall: is there a need for more research on the nexus?

8. What are and where are best practice examples of monitoring
programmes (quantity and quality of water, soil characteristics,
land use, waste sites) at local/national/regional level?
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To BGD or not to BGD, that is not the guestion now

BGD deliverables customised to meet your needs
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ADVANCING A NEXUS APPROACH ISSUES TACKLED BY BGD

TO THE SUSTAINABLE MANAGEMENT
OF WATER, SOIL AND WASTE

Urban creep
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OF WATER, SOIL AND WASTE Systems Design
Socio-Political Drivers

v

solutions for adaptation ofban
ecosystem services for CC

Water supply Public health Flood Social amenity, Limits on Intergenerational Expansion of
access & protection protection environmental natural equity resilience SuDS concept
security protection resources to climate change

D

v v v
%]
Water Supply Sewered Drained] O ater Ways Water Cycle Water Sensitive BG D
City City city | O City City City
v
V v Adaptive, multi-
v Diverse, fit-for _ ffuntctlo:al g
V Point & diffuse purpose sources & mu:Z:r:L;Ce:iri
Separate source conservation reinforcin wga ter
Supply sewerage Drainage, pollution promoting sensitgive
hydraulics channelization i
y schemas management protection behaviours v

Optimal solution for adaptation of urban spaces

to CC based on BG interaction with urban
ecosystem services

A\ 4

Service Delivery Functions

WSUD: Water Sensitive Urban Design Adapted from R. Brown, Monash Uni.



Some issues tackled by Blue Greening

Southern
Water

Droughts

Noise
:Pollution

Temperature (°C)
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REDUCED PLUVIAL FLOOD RISK
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GREY WATER RECYCLING
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Integrated water footprint reduction

Urban Water
Interactions

Processes on surface

Processes under surface

Interactions with infrastructure

Urban streams,
lakes, ponds,
coastal waters

Integrated urban
water systems,
research planning
and management

Drinking water - Quality-quantity
WSS interactions
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Stormwater / wastewater / solid waste recover

Storm water
infiltration

Reduced transport costs Food _ Recycle and reuse
of industrial waste water
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Biogas energy recovery Gray water treatment and reuse
Bio waste
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Water and energy recovery — Interactions with soil

Heat island
mitigation

Energy Recovery ﬂ

W
w:ts ;:re Waste water
quality improvement

Ground water aquifer

Energy storage
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BIODIVERSITY ENCHANCEMENT
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OF WATER, SOIL AND WASTE

ADVANCING A NEXUS APPROACH
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INCREASED AMENITY AND URBAN HEALTH

G

Urban Blue
& Green Corridor
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BGD based URBAN HEAT ISLAND MITIGATION
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EVAPORATIVE COOLING
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And the new BGD Regional centres

Ty 11111 N

London Berlin Paris Rotterdam

Lodz Belgrade Athens Stockholm Bologna
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INTEGRATED MODELLING AND QUANTIFICATION OF
IMPACTS ON URBAN ECOSYSTEM SERVICES
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CLIMATE KIC PhD RESEARCH => BGD INTEGRATED MODELLI NG SYSTEM
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BGD Annual meeting TU Berlin
7-8t" October 2013




INTERACTIONS
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Capital cost benefits:

- Cheaper water systems

- Cheaper renewable energy plant
- Cheaper artificial energy plant

- ( Often cheaper building)

- Better living environment quality

/ X 7 |
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BG - INTEGRATED
DESIGN

RENEWABLH
ENERGY

Resulting benefits:

- lower building running cost

- Lower occupants running costs

- Better quality indoor and outdoor
- Environment >>

Marketing stronger / higher profits
possible

! BUILDING
SOLUTION

STANDARD
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BGD INTEGRATED
MODELLING SYSTEM
BGD NEW PARADIGM

BGD project will develop
innovative solutions for:
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Filling the knowledge gaps
Water (water footprint)
Modeling

Construction

Monitoring

BGD Certification

Evaluation and certification
training of professionals
for implementation of
innovative solutions
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Urban agriculture products — Agua culture - hydroponi C
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Aguaponic = (aguaculture + hydroponic)
as new source of income for urban farmers
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Reduce building energy load with adequate design of threes
ADVANCING A NEXUS APPROACH
TO THE SUSTAINABLE MANAGEMENT

OF WATER, SOIL AND WASTE

Wind corridor for the building
free cooling - summer night

Clusters orientation - south /north
to maximize passive heating and sun
energy harvesting by PV and Solar
collectors

summer wind - night

Winter wind barrier - evergreen threes

-existing - Picea abies, Taxus baccata, :
Pinus sp., Pseudolsuga sp.

-new - Pinus nigra, Thuja columnaris,

-Juniperus communis ,Hibernica*

Semi open space - for social activities
central zone threes - high treetop{ 3-4m)
- Cellis Australis, Rhustiphina, Betula verrucosa

Passive heating - threes that loose leafs first
week in October
- Acer platanoides, Alnus glutinosa,

Urban adiabatic cooling — particular selectia
of deciduous threes with high leaf surface area
- existing - Carpinus Betulus, Calalpa bignonioides, Acer |
sp., Juglans nigra, Platanus sp

- new - Ligiudambar sp.
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Wind corridor for the urban adiabatic
cooling - summer day

summer wind - day
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Impact of BGS on UHI
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‘ D o e sustances wascenen Schematic of the BG regional
networks
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BGD Regional cntres In Europe
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BGD Regions for Phase 3 — Global coverage

©

5 TP




ADVANCING A NEXUS APPROACH
TO THE SUSTAINABLE MANAGEMENT
OF WATER, SOIL AND WASTE

IMPACTS OF CLIMATE CHANGE ON EVOLUTION ... AND MITIGATION
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EVOLUTION ... BGD ... NEW ERA IN HUMAN CIVILISATION DEVELOP MENT




ADVANCING A NEXUS APPROACH
TO THE SUSTAINABLE MANAGEMENT
OF WATER, SOIL AND WASTE




