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Urbanization in India
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Unsustainable growth, transport, water, conservation, and governance



Population Growth

1.3%: percentage by which the population of India 
increases each year:10 million people (the total 
population of Mumbai) 1

Mumbai’s Railway carrries 5000 people per train. 
Designed for 1700 people per train 2

Increase of 1% in Urban population increases 
Energy consumption by 2.2% 3

Population density in the four largest cities of India A
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Today the percentage of people living in cities is 
30%. This will go up to 50% by the 2030 
equivilant to 250 million people (UNPD)4

Median Age in India is 25.1 years compared to 
39 in the US and 42 in Japan.5

Mumbai’s population increased from 10.8 million 
in 1985 to to 19 million in 2007 6

Bangalore, the urban symbol of the flat world, 
has had its population double over two decades, 
from 3.4 million in 1985 to 6.8 million today.7

Rural to Urban Migration

Percentage of Population living in Urban Areas B
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Global Warming

According to an United Nations Environment 
Programme study, India is and will be one of the 
worst affected regions from a global rise in 
temperatures.8

Along the coast rising water levels along with an 
increase in torrential downpours are causing floods 
on an unprecedented scale.9

If the sea-levels rose by just 1 metre, as many as 7 
million people would be displaced and 5,764 sq km 
of land and 4,200 km of roads would be lost.10

In other areas the amount of rain has been steadily 
decreasing over the last two decades leading to decreasing over the last two decades leading to 
loss in agriculture and portable water.11

Estimated Deaths Attributed to Climate Change in 2005 C
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Case Study: New DelhiCase Study: New Delhi
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Nullahs: A Fractal Metropolitan Layer



Traffic and Transportation

1,100 new vehicles are added to the roads each 
day and that number is only predicted to 
increase with the arrival of the Nano car.12

Due to heavy rush hour traffic jams the average 
velocity of cars is less than 30km/hr 13

85 Private cars per 1000 people (Car Density is 
10 times the national average) 14

Future Vehicle Stock of Delhi D

© Morphogenesis



Pollution (Air and Noise)

Delhi was ranked 2nd most polluted city in the 
world in 2004 despite a complete shift to 
clean fuel for buses and taxis. 15

The share of vehicular pollution has 
increased from 64% to 72% in the last 
decade.16

Although stringent permissible noise level 
regulation has been set by the CPCB, noise 
levels exceed limits almost everywhere in the 
city. 17

Location Noise Level 
Day

Noise Level 
Night

Maharani Bagh 73 67

Malviya Nagar 66 66

Lodhi Complex 57 48

Palam Colony 60 67

Punjabi Bagh 70 67

Timarpur 72 65

Noise Pollution in Different Districts in Delhi E
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Pedestrian Accessibility

Due to poor planning there has been a sharp 
decline in pedestrian accessibility over 415 traffic 
intersections in the Capital do not have zebra 
crossings 18

Children and elderly are most affected by the 
unsafe roads and in 2008 more than 980 
pedestrians were killed by traffic. 19

The invasion of cars has also meant a 60% 
reduction in bicycles6 on the road in less than 20 
years. 20

The last Mile problem still remains unresolved.

Modes of transport in Delhi FModes of transport in Delhi F
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Sewage

17 sewage drains empty into the Yamuna river 
untreated. 21

A report by the CPCB indicates that about 73 
per cent of Delhi's STPs are functioning below 
design capacity. 22

Almost 50 per cent of Delhi generates ‘illegal' 
sewage because most illegal colonies do not 
have a sewage system.23  

Out of the 48 embankments, baolis, and tanks 
constructed in the Tughlaq era, none are being 
used for recharging water. 24

STP Plant showing only one functional aeration pump G
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Water

In many areas of the city the groundwater table is 
depleted up to 20 –30 m. 25

On average there is a shortage of 1290 million liters
of water per day. 26

18 main nullahs with over 15,000 branches 
constructed 7 centuries ago by the Tughlaks for 
irrigation and drainage now lie filled with sewage 
from illegal inhabitations 27

Delhi’s loses about 45% of its total water production
through leakages in pipes. 28

Most of the 916 lakes, ponds, and reservoirs 
reported to have existed in the city have been 
depleted. 29depleted. 29

Demand and supply gap in Delhi H

© Morphogenesis



In 1913 there were 411 identified heritage 
buildings in Zone A, whereas these have been 
reduced to 231 in 2000. 30

12 buildings on the natural heritage list have 
disappeared just a few kilometers from the 
Ministry of Culture, including the a magnificent 
city gate built by the 16th century ruler Sher 
Shah and a statue of Brig Gen John Nicholson. 
31

The Delhi Development Authority is ranked as 
the most corrupt institution in India by the World 
Bank. 32

Culture and Heritage

LocationMonument

village Mubarakpur,
Kotla

Inchla Wali Gunti

Kishan GanjTomb of Capt. Mac. 
Barnatt

Imperial CityBara Khamba Cemetry

Alipur CampingAlipur Cemetery Delhi

BegampurBegampuri Masjid

Babarpur Bazipur (Kaka 
Nagar)

7/ 00 The Moti Gate of 
Shershah

Heritage Sites Delisted in 2004 I
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Land and Urban 
Management

City Heritage
Conservation

City 
Environment

DDA: Delhi 
Development Authority

ASI: Archaeological 
Department of Delhi

UTTIPEC: Unified 
Traffic 

And Transportation 
Infrastructure Centre.

GOI: Central Government of India

MUD: Ministry of Urban 
Development

Ministry of Housing

Minisitry of Inward 
Investment

Ministry of Heath

Ministry of 
Environment

Ministry of Transport

DUAC: Delhi Urban 
Arts Commission

PWD: Delhi Public 

DPCC: Delhi Pollution 
Control Committee 

CPCB: Central 
Pollution Control 

Board

CITY MANAGEMENT AGENCY NETWORK: LIMITED CO-ORDINATION

Water, Sewerage 
and Sanitation

Solid Waste 
Management

Traffic and 
Transportation

Storm Water 
Drainage

Conservancy and 
Sanitation Department

DTTDC: Delhi Tourism 
and Transportation 

Development 
Corporation

Transport Department 
of Govt. of NCT

State Government (Chief Minister)

Government of NCT Delhi
Elected Legislative Council

MCD: Municipal Corporation 
of Delhi (Elects Mayor)

NDMC: New Delhi 
Municipal Comittee

Cantonment Board

Delhi Jal Board

PWD: Delhi Public 
Works Department.

Administrative set up under 
Lt. Governor
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Transform Delhi’s 350km of drainage network into a sustainable urban blueprint
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By organically cleaning at the source, the nullahs are replenished with clean water

BEFORE
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By organically cleaning at the source, the nullahs are replenished with clean water

AFTER



BEFORE
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This opens up land for walking and cycle paths which connect to public transport



AFTER
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This opens up land for walking and cycle paths which connect to public transport



BEFORE
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The historical network connects cultural monuments and will drive tourism



AFTER
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The historical network connects cultural monuments and will drive tourism



BEFORE
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A simple systemic solution by claiming the city from within



AFTER
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A simple systemic solution by claiming the city from within





Case Study: Fuzhou, China

A 600-meter canal, considered one of the worst 
in the city, had extreme problems with odor and 
floating solids created by the influx of 750,000 
gallons per day of untreated domestic 
sewage.33

In 2002, John Todd Ecological Design 
collaborated with Ocean Arks International to 
design a natural water treatment system using 
12,000 plants composed of 20 native species.34

Built with a walkway down the center, the 
project has met water quality goals and created 
a desired recreation area for the residents of 

http://www.toddecological.com/

the neighborhood.



An eco park was build around a cleaned up 
nullah which had turned into a dirty mosquito-
infested swamp after the 330 infantry brigade 
had been shifted from the area in 2002-03.

Pcb president brigadier r j sharma “the nullah 
is generally considered as a place to be 
avoided. We intend to change that perception,”

The park is 1,852 metres long and cover a 
basement area of 1,12,600 square metres on 
both sides of the nullah from the exhibition 
road to the rejendra singhji institute (rsi) club 
junction.

Case Study: Pune, India

junction.

•



Chicago Green Alley Project

With approximately 1,900 miles of public 
alleys, Chicago has one of the most extensive 
and important pieces of infrastructure of any 
city in the world. 35

That’s 3,500 acres of paved impermeable 
surface that provides an opportunity to better 
manage our resources and improve our 
environment. 36

The Green Alley Program is a new approach 
which improves the social and environmental 
impact of the alleys in the city.



Case Studies: Seoul, South Korea

In July 2003, then-Seoul mayor, current 
President Lee Myung-bak initiated a 
project to remove an elevated highway 
and restore a historic stream which ran 
below it. 37

It was a major undertaking as not only did 
the highway have to be removed, but 
years of neglect and development had left 
the stream nearly totally dry.

10 million visitors the first 3 months and
166,000 cars used to pass along this 
artery 38

The 12 lane highway which had to be removed



The Way Forward
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An interactive website has been set up 
where citizens can:
1.Get access to all our research

2.Show support by signing the petition

3.Leave their opinion on the project, 

4.Take part in surveys and votes

5.Upload images of nullahs in their 
neighborhood

6.Contribute information regarding the nullahs

7.Send website to friends to help spread the 
word.

Public Engagement

word.

In addition we have also setup groups on 
facebook and linkedin where people have 
been commenting on various issues.



 Behtar Dilli

 Bridge to India

 Delhi Urban Arts Commission

 I am Gurgaon 

 Ministry of New and Renewable Energy

 RSA

 Sahbaghi Foundation

Initiative Supported By

 Sahbaghi Foundation

 The American Center

 The Sustainable Planet Institute

 Times Foundation

 Urban Habitat Forum 
(an advocacy platform for more

liveable cities in India)



page 57, point 9.1.1 (c):
(c) Development of parks and green corridors 
along the Nallahs should incorporate 
conservation of ground water and water bodies. 
To recharge the ground water, conservation of 
water bodies and rainwater shall be essential. 
The area near Najafgarh Jheel and its 
surroundings and the Ridge can also be used 
as potential water conservation area.

page 105, point 14.2 (c):
vi) The drains and waterfront can be 
landscaped in the form of interconnected 

Excerpts from The Master Plan of 
Delhi 2021

landscaped in the form of interconnected 
parkways. There is no need for elaborate 
gardening of the greenways, but wild, simple 
and natural stretch by itself would be 
ecologically important. Such trails could be one 
of the cheapest forms of drainage and 
recreation.

ix) At the time of preparation of zonal 
Development Plans, water bodies, large 
depressions and other ground water recharging 
areas will be identified and protected from 
unintentional filling and encroachments.

The covering of Nallahs in all ongoing 
projects therefore must be immediately 
stopped. The PWD Proposal for the Najafgarh Nullah
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M-SURG: Morphogenesis
Sustainable Urbanism Research Group

Vision:
City as a Sustainable Ecosystem
Holistic and emergent thinking to provide 
innovative integrated solutions

Gradual and Democratic strategies

Nature as a mentor and inspiration

Agenda:
Development: Orientated to multimodal 
public transit (TOD)

Urban Landscape: Improving pedestrian 
Interface and accessibility within the city

Ecology: Closing water and resource 
cycles and minimizing waste

Projects:
Delhinullahs.org
UTTIPEC 5.0 FAR Proposal

Sushant Masters program



Solar 

lighting

Letting nature clean itself through biological treatment and subsurface wetlands

5m 

Constructed subsurface wetland

Separation 
Bacterial 
treatment

300 BOD

6000 BOD

10 BOD

1m 2m 5m 

lighting



small

Flow:
5-50ml/d

aerobic tanks/
bacterial treatment

Financing: citizen action/ MLA funds  | Benefits: increase stakeholders, community ownership

Public arts
Projects

subsurface
wetlands

Planting Arrests 
storm water runoff

Treatment and 
recycling of water

Introducing bicycle 
and walking paths

Expanding to unused 
service roads and alleys



medium

Treatment and 
recycling of water

Introducing bicycle 
and walking paths

Expanding to unused 
service roads and alleys

Financing: Govt. funds/ corporate partnerships  | Benefits: viable cycle and pedestrian network

Flow:
50-300ml/d

multistage treatment/
micro stps

food stands
art expos

subsurface
wetlands

Planting Arrests 
storm water runoff



large

Flow:
300-500ml/d

larger STPs/
Intercepter drain

restaurants/
museums

subsurface
wetlands

Planting Arrests 
storm water runoff

Treatment and 
recycling of water

Introducing bicycle 
and walking paths

Expanding to unused 
service roads and alleys

Financing: government/international grants | Benefits: City Level Recreation, urban restructuring
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