Cities, Water and Urban Planning
From challenges to emerging opportunities
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Cities and water through history
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Ancient wisdom of city planning

I City planning was known
2500 years ago

1 Theseancient citieshad
network of water sources

I and drainage systems wit
a welldeveloped system |
of urbansanitation

Mohenjodaro: aerial view



From Edo

i Clean water supplied from the river and waste sold to farmers i
T circular flow concept: for nutrients and water

‘Wiihrend des 17. bis 19. Jahrhunderts in der Edo-Zeit
wurden die in groBen Mengen anfallenden menschlichen

Ausscheidungen, sowie beim Kochen angesammelte (Holz-)
Asche in die Agrargebiete zur Ver-
wendung als Diingen gebracht. = . —

Mit den durch diesen Diinger erzeugten
Feldfriichten wurden die Stadibewohner
versorgt und deren Konsum brachte dann
wieder deren Verwandlung zu Diinger. ein
Kreislauf, der das Zentrum ciner regio-
nalen recycling-orientierte Gesellschaft
bildete.
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From to Rome....

T Excellent agueducts, a symbol of stupidity?
Introducing linear flow concept: clean input / use / waste output
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Challenges faced by
contemporary cities



World 1s more urban now!!
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Urban and rural population of the world, 1950-2050
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Source: UnitedNations, Department of Economic and Social Affairs, Population Div&aéd)(WorldUrbanization Prospects: The 2014
Revision, Highlights (ST/ESA/SER.A/352).
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Distribution of urban population (per cent)
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Asia, Africa will have a
greater share of Urban  cumensmemcsenusmsopsontycuny stz
population over the next
30 years
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Declining household size
More demand for infrastructure and services

Exhibit 16
The size of households is declining and converging globally; = 2007
MENA and Sub-Saharan Africa have the largest absolute declines B 2025
Household size in the City 600, 2007 and 2025" W Relative
change. %
Developing  China region S =9 @-
regions
: 4.5
South Asia a0 m
. 4.1
Southeast Asia 35 m
i ; 3.8

Latin Ameorica ] @-

Eastern Europs 3.2

and Cantral Asia 2.7 @'

Middle East and 5.2

Morth Africa 4.4 ﬁ

- 4.1

Sub-Saharan Africa - : @
Developed United States ﬂ
regions and Canada

Westorn Europe @-

Mortheast Asia @'

Australasia @'

1 Household size calculated by taking the simple average of the housshold sire of all cities within a region.
MOTE: Numbers may not sum due o rounding.

SURCE: NMcKimsey Global Instinke Ciyscope 1.0




Megacities or small towns?

Figure 8.
Global urban population growth is propelled by the growth of cities of all sizes
6000 —
5000
41 citles
S 4000 63 cltles
= 28 cltles
E 43 cltles 558 citles
g 3097 417 citi
— clties
k- 10 citles 731 ditles
g 2000 21 citles 525 ditles
< 239 citles
294 citles
1000

0~ 1990 2014 2030

B Megacities of 10 million or more
B Large cities of 5 to 10 million

B Medium-sized citles of 1 to 5 million
B Cities of 500 000 to 1 million

B Urban areas smaller than 500 000

Source: UnitedNations, Department of Economic and Social Affairs, Population Div&fiad)(WorldUrbanization Prospects: The 2014 Revision, Highlights (ST/ESA/SER.,



Larger cities also have larger per capita
water demand

Information

from across

150 about 1500
cities in India for
100 2012 suggests

that beyond 1
=0 million per
0 | | | | | capita supply of

National  Morethan  100,000-  50000-  Less than water almost

Average 1,000,000 1,000,000 100,000 50,000
population population population population d O u b | eS

200

Source: PAS Programme, CEPT University , 2014; Note: Per capita supply values are weighted averages across cities



Rising incomes leads to increased water consumpti

Water consumption and per capitaincome in
selected Asian cities
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Rising incomes in urban areas also
suggest rising demand for water supp
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Higher income also means increased
demand for water by industries

I Competing water uses for main income groups of countries’

Industrial use of water increases with country income, going from 10% for low- and middle- income countries to 59% for

high-income countries.
World High-income Low-and middle

countries income countries

Industrial use 10%

Domestic use 8% Domestic use 11%
Industrial wse 22

Industral use 50%

Agrcultural use 7% —— Agricultural use 30% Agricultural use 82% —7

Ref. &: *Water for People, Water for Life” United Mations Wordd Water Development Report, UNESCO, 2003
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Spatial growth three times population growth

Accra, Ghana

T 6-Mar-85

Source: Angel$schlomg2005), Dynamics of Urban Expansion, Cities Alliance, World Bank



With expanding cities, infrastructure costs rise

2] 4 8 12 16 kmn Measure Ty Tz % Change
Popuiation 4887789 5707677 1.349%
1:300,000 Buill-Up Area (sq km) 166.96 301.89 5.09% |
Average Density (persons / sq km) 2927598 18,906.43 -3.60%
N Built-Up Area per Person (sq m) | 34196 5289 3.73%
B wvater Average Slope of Bult-Up Area (%) 2.82 3.12 0.84%
[ ] Excessive slope %& Maximum Slope of Built-Up Area (%) 14.43 17.16 1.46% |
: The Buildable Perimeter (%) 0.94 093 -0.04%
N =.it-up area The Contigusty Index _ 0.75 0.88 1.36%
The Compactness index | 0.37| 0.38/ 0.22%
Per Capita Gross Domestic Product %1.541.53 8234304 3.57%

Source: Angel§chlomq2005), Dynamics of Urban Expansion, Cities Alliance, World Bank



Values in %

Waterlosses

1 Every dyear around?2 billion cubic meter of treated water is physically

-
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delivered to consumers for zero revenue

countries
Estimates of NRW (%)
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Revenue water m NRW - Physical losses

NRW - Commercial losses

from water supply systemshile 16 billion cubic meter are

y water utilities in developing

More than US$ 14 billion is lost ever)éyear by water utilities around the
world ¢ and more than a third of that
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Source: based orBill Kingdom, 2006, The Challenge of ReducingRémenue water (NRW) in developing countries
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A new approach
Water SensitivéJrban
Design and Planning



Many types of water in our cities:

WATER DEFINES OUR -
PLACES [
s £
VITALITY: The support and sustenance Iﬁ' ‘
fior & growwing population. . I| |

IDENTITY: The river, pond, lake or coastling
that has become central to the identity of
oiur cities and towns.

ACTIVITY: & provider of recreation
and well-being for all.

HEALTH: The supporter of essential
ecosystems and food suppliss.

LANDSCAPE: A desirabls lamdscape feature
that communitiea love to be near.

L]
OUR PLACES CONTAIN MANY o
TYPES OF WATER .
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Source: CIRIA (n.d.) Watgr Sensitive Urban Design in the UK T Ideas for built environmentpr act i ti oner so, p. 3



Potable water
supply and

treatment plant ﬁﬂ Water treatment

plant

Natural environment

Built environment
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Hot water system @
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bathroom taps

Clothes washing =
46

Toilet flushing

Garden irrigation

Conventional
approach

Sewage
L —-— e s e s e e - treatment plant
(STP)

Source:Wi nt er K. et. al. (2012),
Public input into the National Water Resource Strategy, Water Research Commission

Water supply and demand in Nairobi

Cubic metres per day

700
Daily demand

WATER DEFICIT

Daily supply

April 2008 January 2009 January 2010
Source: NCWSC, 2010.
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Potable water
supply and

treatment plant ~

‘O,

Water sensitive
Urban design
- approach
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Supplydemand graph for a conventional
approach to water supply services

e Available Water Resources — Demand Forecast

Developmant of a

: naw water supphy
Construction of a resanoir through
pipaline to fransfer the damming of a

- Davelopment of bulk supplies of water
i from an area with a Jocatrhiar

Volume
of water

elopment
- Increase in per capita consumplion

Upgraded treatment
facilities to cope with
graater volumes of
raw water

Years

Source: SWITCHainingKit, IntegratedUrban WateManagement in the Citgf the Future Available atww.switchtraining.eu



WSUD for Nairobi water supply plan by 203
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