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SWITCH Focus Areas

Solution developed based on key concepts:

interventions over entire urban water cycle;

governance & financial management structures
covering the entire urban water cycle.

resilience of urban water systems to global
change pressures - flexible design;

reconsideration of the way water is used (and
reused) — security through diversity;

greater application of natural systems
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SWITCH - A Tale of 12 Cities

Clty Learning Alliances

Strateglc Planning




SWITCH-Key Outputs

Learning Alliance Handbook
Global Training Package IUWM
City Water Tool

Sustainability Framework
Transitioning manual

GIS Stormwater Tool

GL - Natural Systems for WT
and WWT

Manual on ecohydrological
approaches in cities

GL - Design, Operation &
Maintenance of SAT systems

GL - Sanitation systems with
source separation

Guidelines urban agriculture
12 City case studies
Over 80 publications on IUWM
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SWITCH-LAC

Proposed demos include:

= Belo Horizonte

= Bogoti

= Cali

= Lima

= Mendoza

= Rio de Janeiro / Niteroi
= Tampa

= Teqgucigalpa




SWITCH-In-Asia

« Kaohsiung/Taipei
« Kathmandu

* Dacca

« Bangalore

* Phnom Penh

« Seoul

* Manila

« Jakarta
 Melbourne




Structure of Talk

e Integrated Urban Water
e Adaptive/Flexible Approaches

e Transitioning Process



Structure of Talk

e Integrated Urban Water



City of the Future - Integration
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SWITCH

A knowledge and information
sharing platform to support
global and integrated
urban water planning

offering

A Combined Information System,
« Generic Database
+ Geographic Viewer
* Reporting tool
« Systemic Viewer
» And more...

Linked to a Set of Screening Models
« City Water Balance
« City Water Economics
« City Water Drain )
» And more... '

SWITCH City Water

(&) Bmap - Moxzilla Firefox
Fichier Edition Affichage Historique Marque-pages Outils 2

|| Bmap

Minworth WWTP| 3¢

% Minworth WWTP 4215, Node

& Reports
I S ™ L™

New report [Test

x:-01.7111 y : 52,5439
half times that.

Report: New report

& Dats

G se, of class:
= e el

Thumbnail Name

=

Transfert des données depuis localhost..,

is for full treatment of 12.5 m3/s (or 1 billion litres a day) and the stor:

|View | Edit| Edit tags

Minworth Geometries | Management | Group of Image

2ge, of data type: File

Extension Start date End date

e Ageiey Sweiueiua.

m flow arriving at the works can be two and a

o

e wuine opatiy

——— GRS | T



SWITCH City Water
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Marriout Lake

Mariout Lake is a shallow lake covers a huge area to the south of Alexandria city.

In 1801, Mariout Lake had an area exceeded 700 km2. However, land

reclamation and road construction decreased the area of the lake and it is

currently less than 65 km2 (Shaalan, et al. , 2009). The lake has an average

water depth of 1.3 m with the water level around (-4) meter above mean sea

level. There are no connection between Mariout Lake and the Mediterranean Sea .

but the water level is kept below (-3) meter above sea level by pumping the 3 \ 1 Kilometers
L;Nater to the sea from El-Mex pumping station. The lake receives water form e |
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Interventions over urban water cycle

Pavement

Unit Block



Interventions over urban water cycle
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Interventions over urban water cycle

Unit Block

Cluster



ascading Uses of Water- Hamburg

Hamburg Water Cycle - Demonstration Project Jenfeld
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Interventions over urban water cycle

Unit Block

Cluster
Catchment
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CWB Output - Flows

Mackay 2010
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Reuse of Resources - Rostock

Case Study MuefBler Holz - Infrustructural landscape
approach within shrinking cities
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Greater Integration

Abiotic

Mineral Resources Planning

_ @ Watershed planning
Water Resources Planning

Landscape Planning

warsporaion g/ O o

Cultural Biotic

Urban Planning

Ahern, 1995



Planning - Lack Integration
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Greater Integration
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' Planning and Design

0
d ’ : O
O
O
Cultural Biotic

Ahern, 1995



New challenges — New Thinking

e Multi-objective urban planning (what
should drive the urban plan?)
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Greater Integration

Allows optimizing
within a continuum

B} Which is more efficient?
of options

Which is more sustainable?

Which is more appropriate?

—

Large Nodal Cluster In Situ
Scale

Need for Interfaith Dialog !

Highly Highly
Centralized Decentralized

a global network for water professionals



The water sector can’t do it alone

DL CYAYY

Need to create Utilities of the Future that
lead innovation

* Direct utility investments towards

integration
* Advocate for funding, regulations and
incentives
Land planners Gov't officials
Architects Financiers

Developers Energy experts



Structure of Talk

e Integrated Urban Water
e Adaptive/Flexible Approaches

e Transitioning Process



Structure of Talk

e Adaptive/Flexible Approaches



Hazards - New challenges

Entire earth system is changing!
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Changes - Uncertainties
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Uncertainties in predictions
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Let’s Tally Up

+

+

+

Population Growth + Urbanization
Rising Standards (Health, Environ)
Climate Change

Ensemble of Models

Major Change and Uncertainty



Let’s Tally Up

Many Future Change Drivers

+ Unknown Trends Of the Drivers

+ Many Sources of Uncertainties

(Inputs, Parameters, & Models)

Major Change and Uncertainty



New challenges — New Thinking

e Entire earth system is changing!

Uncertainty in
runoff response

Uncertainty in
storm events

s

Uncertalnty in carrylng
capaC|ty/ breakage rate

« Uncerainty in
quantity & quality

Uncertaity in

demand




The Application Space

High
Income

Low / Mid
Income

Already built:

Urban
remodelling

Large

Small

Greenfield

(& brownfield):
Starting from
scratch
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Flexibility Assessment

Flexibility is the ability of urban water systems to use
their
active capacity to act to respond on relevant alterations

In a performance efficient, timely and cost effective way



Flexibility Assessment

Flexibility is the ability of urban water systems to use

their

ctiv{a capacity to act to respond on relevant alterationft

n a performance efficient, ti&ely and cost effective wa

Characteristics of the

change process
O C

Capability for active Deal with future
change of system uncertainties



Flexibility VS Robustness

Desired Use

Changing Flexible
Design
Fixed optimum ROb_USt
Design Design

Fixed/Known Changing/Unknown Environment
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Real Options Theory
Net Disturbance Propagation (NDP)

Range of Resemblance (RR)
Communality Index (CI)




Sustainable Urban Drainage

S— — —
ecological %7 perV|ous

treatment A SRS pavement &

mﬂltratlon oY stormwater B retention
trench b harvestlng

o —

»#'

SUDs provides modular diversity
that increases flexibility resulting

ina complex adaptive system
(Sieker et al., 2008, Eckart, 2008)




Examples of activities

? S Open trenches g
SWD ( Bio Retention

Permeable _
pavers Sreen oo
\
/

Filter strips

' Suite of Options '




Urban Drainage Modular System

Semi-Urban




Flexibility Design Framework

Define UWS
(incremental change)

\ 4

Uncertainty
Identification &
Characterization

Flexibility
1 Assessment

»
>

City Water
Simulation Tool

Modify UWS

- ‘ . . System Flexible System
Optimisation 7 Acceptable 2 —Yes— Proposed




Flexibility Design Framework

Define UWS
Incremental change

Platform Design, Modular System, Scalability,
Retrofitting, Investment deferral, Multistage
Deployment, System Expansion

Reservoirs, Pumps, Valves, Modular, Decentralized
Pipes, RT Control etc. Multiple Use, RT control

€
—

Elevated
Stor_a_ge Tank

Storage Tank

Ground Level

Pump e Branch

Connection

Pump



Flexibility Design Framework

Define UWS
(incremental change)

\ 4

Uncertainty

Identification &
Characterization Elexibility
:1 Assessment
City Water
_ Simulation Tool
Modify UWS
‘ NG System Flexible System

Acceptable ? [ Yes— Proposed




Flexibility Design Framework

Uncertainty
Identification &
Characterization

Probability, Possibility, Info-gap

0} 50 100



Flexibility Design Framework

Define UWS
(incremental change)

\ 4

Uncertainty

Identification &
Characterization Flexibility
1 Assessment
City Water
_ Simulation Tool
Modify UWS
‘ o System Flexible System

Acceptable ? | Yes—> Proposed




Flexibility Design Framework

Flexibility

i Assessment
Flexibility ||

SR e

>0 ]

ffort of Change

DD




Flexibility Assessment

Flexibility is the ability of urban water systems to use

their

ctiv{a capacity to act to respond on relevant alteration$

In a performance efficient, timely andl:ost effective way

Capability for active Characteristics of the
change of system ‘ch/ange Prc{A
Range of change Minmax regret Effort of Change
system can cope with performance

/
Scenarios Performance Investrnern
i / \ cost

sssss

s

sTataTzT-alo 11 ol

Phase of e «
investment Operation

Flexible System



Flexibility Design Framework
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Flexibility Design Framework

Flexibility Framework
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Measurement of Flexibility -

Case Study Kupferzell

Stormwater
master plan for
Kupferzell,

a small City in
southern Germany

4 futures
scenarios have been
developed

4 different
alternative solutions
have been designed

-
Tw_RUB5B4
s
eb RUBTA4

\H—LQQ_BQZ_Z

Ltg Befz_1

Helm 2007



Homogeneity Performance

For different Objectives
SUDS

Conventional Sewer

If tw

M 20-jahriges Hochwasser
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Case Study: Kupferzell Germany

1.00
B Hydraulik B phys-chem. Last Bl Wasserhaushalt B Technologie B Okonomie B Soziologie B Raumplanung

& Q Q )
O o> Q* & 4;
\\‘C\’ *\{‘/ \\Q/ \(\/ 0§ O/ \*.O/ \"&/ \\’ \‘x/b
Scenario 1 Scenario 2 Scenario 3 Scenario 4

Helm 2007
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Case Study Hamburg

Residential area with 400 living
units and total area of 17 ha

4 different future scenarios

3 different alternative solutions |
eConventional sewer systems
eSUDS I and
eSUDS 11




Regret System Performance

Minimax Regret System Performance for
Altering Future Conditions
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Effort of Change

Costs of Change, Duration of Change etc.
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Flexibility of Alternative Solutions

Flexibility
400
350 —
300 —
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Where/what to retrofit on-site???

| Eastaide ‘WL

| X Parameters Potential Areas I Sitel:uySite] .ﬁ.DDSturmwaterBMF‘] Project pru:uperties] Symbology
"l Fec B8 Hf

StormwaterBMP_location_wL2

0 [? Retention bazin ~

Settlernent tank,

Select

Filter ztrip

oalale|o|t|s] = :

Source: DaywWater  httpe /v, daywater, cz//

Show Potential Areas

Criteria subcrteria GEreen roof -
» Landuze Raileay FaLSE
Landuze Openzpace  FALSE Sites Numbre
Landuze Carpark. FALSE
Landuze Building TRUE
Landuse Pavements FALSE 257
Landuse Foad FaLSE
Landuze Impermeable  FALSE
Landuze Werges FaLSE
Landuze W aterbody FALSE
Catchment Drainagedrea 999
Catchment Drainagedrea 999 177
+- Eaztzide Wl DEM SlopeMin 939
Crerrmiii=bmeDRAD e =bimae 1017 mred [l IS i R [nlnin]




Flexible Design of UWDS

Hypothetical WDN Range of possible future states
Water demand Scenarios (Q in L/s)
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Flexible Design of UWDS

@ Scenarios
System alternatives . 1= A-A-A-A
for different future < 2= A-A-A-B
scenarios ,@j— — 3= A-A-B-B
. 4= A-A-B-C
5= A-B-B-B
6= A-B-B-C
7= A-B-C-C
8= A-B-C-D

Cost [ Robust

10"3% 1 | i | — [ Flex-I
0 10 20 30 [ Flex-II

200 1

150
100 ;

50

1 2 3 4 5 6 7 8 Scenario
Cost Comparison using regret ( Opportunity loss)



Flexible Design of UWDS

@ Scenarios
1= A-A-A-A
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Flexible Design of UWDS

@ Scenarios
1= A-A-A-A

e
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Structure of Talk

e Integrated Urban Water
e Adaptive/Flexible Approaches

e Transitioning Process



Structure of Talk

e Transitioning Process



Ful Future System
Based o\, &1d System Totally New System

Graph Theory Transition Systems
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SWITCH Emscher - SUDS

Transition Emschersystem

Emscher River around ...
1890 1980 2010

Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 1990

' Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)

. New Emscher (Nature)
VOERDE
=== New Sewers

Deconnection SUDS

HOLZWICKEDE

Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 2020

‘ Old Treatment Plant
@ New Treatment Plant

e mm Old Emscher (Sewer)
New Emscher (Nature)
=== New Sewers

Deconnection SUDS

O HOLZWICKEDE

Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 1990

' Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)

. New Emscher (Nature)
VOERDE
=== New Sewers

Deconnection SUDS

HOLZWICKEDE

Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 2000

‘ Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)

. New Emscher (Nature)

VOERDE
=== New Sewers

Deconnection SUDS

e " -
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Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 2010

. Old Treatment Plant
@ New Treatment Plant

mm Old Emscher (Sewer)

New Emscher (Nature)
== New Sewers

Deconnection SUDS

\@ HOLZWICKEDE

Emschergenossenschaft



Transitioning SUDS

Transition Emschersystem 2020

‘ Old Treatment Plant
@ New Treatment Plant

e mm Old Emscher (Sewer)
New Emscher (Nature)
=== New Sewers

Deconnection SUDS

O HOLZWICKEDE

Emschergenossenschaft



Transitioning -Treatment Systems

Conventional

-

* fConventional
WTP

Water Treatment Systems

Conventional Centralized Water and Waste \




Transitioning -Treatment Systems

Bank
Filtration

Advanced
WWTP

Decentralized Closed Loop Water and
Waste Water Treatment Systems




Transitioning -Treatment Systems

Bank
Filtration




Transitioning -Treatment Systems

DWTP
Bank ‘.;

Filtration &




Transitioning -Treatment Systems

DWTP
Bank .;

*

Filtration &

Advanced
WWTP




Transitioning -Treatment Systems

DWTP
Bank .;

Filtration




Choices Before Us

Stay in Lane - § Try Harder, Truly Different
Business as Spend More for | Approach
- Traditional Sys |




IWA CITIES OF THE FUTURE PROGRAM, TURKEY

Istanbul Special Topic Workshops, February 7 - 8, 2011

The Green Park Hotel, Merter

Thank You

Kalanithy Vairavamoorthy
Scientific Director of SWITCH-IP (EU-FP6)
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