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What we present

What is BGD

Innovative paradigm

From individual Ecosystem service to quantified interactions for better
planning

Demo projects

Our (brave) partners and initial cases

Invitation for collaboration

Blue Green Dream © 2012. All rights reserved.

02/07/2014



' Blue Green Dream

ert

Climate-KIC

To BGD or not to BGD, that is not the question now

BGD deliverables customised to meet the needs
of the future innovative spatial planning and design
of new cities and retrofitting of the existing ones.
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IMPACTS OF CLIMATE CHANGE ... AND MITIGATION
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ISSUES

Urban creep, (London is loosing the equivalent of 2.5 Hyde Parks of green
space area/annum), poor drainage, floods and droughts, tidal surges,
pollution of water bodies, urban heat islands, energy inefficient systems,
poor ecosystems, human health issues.

Climate Changes are likely to increase frequency and
magnitude of weather extremes.

New Orleans, Seoul, Beijing, Fukushima, New York, ...
Who is next?
How long will London be “lucky” to avoid major catastrophe ?

Blue Green Dream © 2012. All rights reserved.
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Cooling Load :26C

Urbanization leads to a very high increase of energy use. An 1 % increase in the per capita GNP leads to an
equal (1.03), increase in energy consumption. However, an increase of the urban population by 1 % increases
the energy consumption by 2.2 %, i.e., the rate of change in energy use is twice the rate of change in
urbanization.

Comparison of the energy consumption per capita for the inner and outer parts of selected cities shows that
the consumption in the inner part is considerably higher. Inner London presents to 30 % higher energy
consumption per capita than the outer part of the city.

Blue Green Dream © 2012. All rights reserved. Counesy Prof. Asimakopoulos
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' Blue Green Dream Some issues tackled by ¢t
Blue Greening

Flooding

e bans, spring

Water pollution Droughts Air pollution

Length Scale 1:10000

Urban agricullur
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European .
regional centres

' Blue Green Dream
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The Broadening of Urban Water eit

limate-KIC

' Blue Green Dream !
Systems Design

| Socio-Political Drivers |

Tackling the Integrated
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

o~ | |
4 N v v
Water Supply Sewered Draine ater Ways Water Cycle Water Sensitive
City City City City City City
V ¢ Adaptive, multi-
4' Diverse, fit-for . functional
y v . N infrastructure&
Point & diffuse purpose sources & urban design
Separate source conservation reinforciny mllgater
Supply sewerage Drainage, pollution promoting sensitgive
hydraulics channelization i
ydrau schemas izati management protection behaviours

Optimal solution for adaptation of urban spaces
to CC based on BG interaction with urban
ecosystem services

Service Delivery Functions

WSUD: Water Sensitive Urban Design [CIRIA, 2013]
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BG: Blue Green [Maksimovic, 2013]
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Home » Research shows that billions of dollars could be hiding in wastewater

treams
&lterTech e-News Daily™ / Municipal

Research shows that billions of dollars could be hiding in wastewater streams
JUNE 17, 2014

No Comments

BOSTON — With rising commodity prices, Lux Research has found that recovery of
Fesources from wastewater streams is becoming increasingly feasible, especially oil,
precious metals and industrial fats, oils and greases (FOG), according to a press release.
Over the past decade, crude oil prices have risen nearly three-fold, while the value of
precious metals has soared over 250 percent, making recovery of these commodities
pitractive.

(Growing demand for biodiesel amid a restricted supply of feedstocks drives recovery of
ndustrial FOG. However, current economics don't favor lithium and phosphate recovery,
hoted the release.

'Many current wastewater streams contain resources worth billions of dollars of lost
product and lost opportunity," said Tess Murray, research associate and author of the
Feport titled, "Recovering Valuable Resources from Wastewater."

'As the value of resources rises, recovery technologies are beginning to make sense for
even parts-per-million traces of materials such as precious metals and oil," she added
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REDUCED PLUVIAL FLOOD RISK
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Blue Green Wave a.tNEQN_‘PC_, Paris
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'0 Blue Green Dream Some issues tackled by
Blue Greening

Flooding

prin

Noi

N
Urban agriculture
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Water pollution  Droughts Air pollution

Climate-KIC

Noise levels dB(A)
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URBAN BLUE

Wastewater reuse and Green Roofs
recycling

Green Parks, streets,
squares, parking lots, etc.

Rain water harvesting
and recycling

Living Walls Systems

Storm water
management as a new

resource
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URBAN GREEN

Urban Agriculture

Climate-KIC
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Definition of ecosystem services

Integrate the existing knowledge and modelling tools and
develop next generation BG IMS

Thermal Biodi it Acoustic
comfort lodlversity abatement

Ecosystem
services

CO; seques- Noise Runoff
tration pollution quality

Air Flood risk Aesthetic
pollution reduction Values
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- Extraction

knowledge

- Sensitivity

analysis

- Unified

performance
indicators

- Modelling of

interactions

- Quantification

of performance
and benefits

- Assistance to

planners

- Inputs to the BG

IMS
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Conventional concept
of resource usage

Potable water ===
Energy =9
Fertilizer Heating =3

Food =P
ol s Y
—

Polluted Irrigation
runoff from potable Waste water
water
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Urban air pollution
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BGD noise barriers
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Guide to green walls

Water proofing Water proofing

Wall Wall
Irrigation —1 —l_ P — l_

Irrigation
Modular
panel —=
(hydroponic)
Felt Covered
Panel (with
irrigation
concealed) —s
Modular
panel —
(substrate)

I I

Drip tray Support Drip tray Support
structure structure
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BGD integrated resource recycling

Wind driven
ventialtion
withheat
recovery
Heatlsland
mitigation
—

Energy recovery

Waste water
Grey quality
water | Electricity Iimprovement
and water

Black

DecentralizedWW  Locor

treatment

Ground water aquifer
Energy storage
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Increased building’s energy efficiency by BGD
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Blue Green Solutions for reduced
impact of CC and urbanisation

Rainwater %
harvesting LY 4
and use n m ' -

Gray water Evapotranspiration

recycling

Infiltration Tree pit
trench

V
Raingarden \\%
Permeable | Balancing
pavement Swale pond

L]
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Towards a more sustainable urban water cycle

‘ Condensation “

Precipitation
Evaporation

Roof Wa_ter Surface runoff
harvesting and use storage in the

tree pit
Contaminated
— runoff

a —

Enchanced storage
and infiltration Swale
Constructed
wetland
treatment
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o INCREASED AMENITY
' Blue Green Dream AND URBAN HEALTH
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. Urban agriculture products — a_
' Blue GreenDream  Aqua culture - hydroponic &«
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Urban agriculture

Multipurpose roof garden

Vertical
garden

Backyard [of-11F:1g
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ecosystem services
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CLIMATE KIC PhD RESEARCH => BGD INTEGRATED MODELLING SYSTEM
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Evaporative cooling at work
Outdoor temperature decrease at ground level
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RAW OF 10 TREES DISTANCE9 m TREE WIDTH 8m WIND SPEED 2 m/s
TEMPERATURE DROP FROM 30°C TO 26°C
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Scenario 0 Scenario 1 Scenario 2

Quantification of the Ecosystem preformcnce
indicators

Water balance

Walkability

Scenario 0
Scenario 1
Scenario 2

Urban Heat island Energy Efficiency

Blue Green Dream © 2012. All rights reserved.
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INTERACTIONS

Conventional design

-not all interactions addressed
-(red zones — additional costs or
lower quality)

BG - INTEGRATED

DESIGN
Resulting benefits:

» Lower construction &building running cost

« Lower occupants running costs

« Better quality indoor and outdoor environme
» Higher market value of properties

STANDARD
DESIGN L Qi e Better living environment quality
' Blue Green Dream =

Efficient computation of the CP and Tucker decompositions, whereby tensor
decompositions are computed in parallel for sampled blocks, these are then merged to
obtain the global components A, B, C and a core tensor.

Courtesy of Prof Danilo Mandic
Blue Green Dream © 2012. All rights reserved.
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Scenario 0 Scenario 1 Scenario 2

Quantification of the Ecosystem preformcnce
indicators

Water balance

Walkability

Scenario 0
Scenario 1
Scenario 2

Urban Heat island Energy Efficiency
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The basic PLS model performs joint sequential low-rank approximation of the
matrix of predictors X and the matrix of responses Y, so as to share (up to the
scaling ambiguity) the latent components — columns of the score matrices T and
U. The matrices P and Q are the loading matrices for predictors and responses,
and E and F are the corresponding residual matrices.

Courtesy of Prof Danilo Mandic
Blue Green Dream © 2012. All rights reserved.
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Introduction Research objectives Methodology Future Plan
URABN PANNING
Master planning  Urban Design Outline Planning Detailed Planning Landscape Design
Application
H
[ 4
TECHNICAL ENGINEERING
Concept Design Strategy  Detailed Design
design
INTEGRATED APPROACH TO URBAN DESIGN
Master planning  Urban Design Outline Planning Detailed Planning Landscape Design
Application .
Al Al Al A Al
PV PV PV 1V PV

TECHNICAL ENGINEERIGN
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Blue Green Wave at ENPC, Paris
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'0 Blue Green Dream Tempelhof Airport - Berlin 63

Landwehr canal

|
n

Park irmgation

Rainwater cistern

Storm drain
Upper-surface runoff
Preasure line
On-site infiltration
Filtration

Courtesy of Dr. Heiko Sieker
Blue Green Dream © 2012. All rights reserved.

02/07/2014

23



02/07/2014

' Blue Green Dream eﬁ

New demo — Gardens by the Bay

Blue Green Dream © 2012. All rights reserved. Courtesy of Grant Associates s I
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Blue Green Dream © 2012. All rights reserved. Plans to convert Imperial College campus into BG test bed / demo site
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Our (brave) partners and initial full scale cases

OMA _ Rem Koolhass
Andrew Grant Associates
Herreros Arquitectos _ Juan Herreros
Njiric + Arhitekti _ Hrvoje Njiric
EnPlus _ Ranko Bozovic

Blue Green Dream © 2012. All rights reserved.

Blue Green Dream i)
Reduce building energy load with adequate design of threes

Wind corridor for the building
free cooling - summer night

Clusters grientation — south fnorth
to maximize passive heating and sun
energy haresting by PV and Salar
collectors

Winter wind barrier - evergreenthrees

-exigting - Picea abies, Taxus beccats,
Pinus sp., Pseudotsuga sp

-new - Finus nigra, Thuja columnatis,

-Juniperus communis , Hibernica®

Semi open space - for social activities
centralzone threes - high treetopl 3-4m)
- Celtis Australis, Rhustiphing, Betula verrucosa

Passive heating - threes that oose leafsfirst
week in October
- Acer platanoides, Alnus glitinosa,

Urban adiabatic cooling - particular selectio
of deciduousthrees with high leaf surface area
- existing - Carpihus Batulug Catalpa bignanioides, Acer ‘

L

sp., duglans nigra, Platanussp
- new - Ligiudambar sp.
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Wind corridor for the urban adiabatic
cooling - summer day

Courtesy of Mr Ranko Bozovic, EnPlua
EnPlus
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. CFD SIMULATION RESULTS
' Blue Green Dream

PHASE_5: Calm

FLAIR - VR Viewer
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NO, distribution at 1m height above ground
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' Blue Green Dream
PHASE_5: Calm

FLAIR - VR Viewer
Fle Settgs Vew Run Optons —orp- 21 Heh
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NO, distribution at 6.5m height above ground
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PHASE 5: Calm

FLAIR - VR Viewer
Fle Settgs Vew Run Options —orp- 21 Heh

el

12.11180;

NOx_Copenhagen_Calm_lh

NO, distribution at 14.5m height above ground

ghts reserved.
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Network of BGD

Core BGD focal points in CSEE
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Blue Greening

Flooding

Water pollution Droughts

e bans, spring

Air pollution

Noise levels dB(A)

Noise

Signs and symbols
— Road ais

-
—_
-

Length Scale 1:10000

Urban agriculture
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EVOLUTION ... BGD ... NEW ERA IN HUMAN CIVILISATION DEVELOPMENT

' Blue Green Dream

Blue Green Dream © 2012. All rights reserved.
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Contact details
Prof. CEdO Maksimovic c.maksimovic@imperial.ac.uk

http://www3.imperial.ac.uk/people/c.maksimovic

Urban Water Journal http://www.tandfonline.com

Urban Water Book Series http://www.routledge.com/books/series/UWS/

Blue Green Dream project http://Avww.bgd.org.uk

RainGain project http://www.raingain.eu/en
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