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TRENDS OF INDIAN CITIES 
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Where to Build ?

For Public and Private ....
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Our Smart City Mantra

Collaborate 
Actively

Invest 
Strategically

Build 
Intelligently

Develop 
Equally

Connect
Efficiently

Respond 
Contextually
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JODHPUR, RAJASTHAN
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JODHPUR, RAJASTHAN
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The Hidden Water Crisis

Photo credit:NASA’s Goddard Space Flight Center

The ground water 
levels in Gurgaon 
dropped at the rate of 
1m / year in 2012 and 
0.65m / year in 20132

“ 
”

Photo:Mustafa/Associated Press
1. The World Bank. (2012, March 6). India Groundwater: a Valuable but Diminishing Resource. Retrieved March 10, 2014, from The World Bank: http://www.worldbank.org/en/news/feature/2012/03/06/india-
groundwater-critical-diminishing
3.  Information Procured from the Hydrology Department, HUDA, Gurgaon

Source:

Hence water is the key area to be 
addressed before planning for new cities 
or expansion of existing ones.

India is the largest user of ground water in 
the world1.

Depleting ground 
water resources

The Hidden Water Crisis
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Mapping the Non Buildable
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Eco-Responsive Planning
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Table Top Crossing 4 Wheeler Parking

Bicycle Parking

Flowering Street 
Trees

Regenerative 
Landscape

Seasonal Flowering Trees

2-Wheeler Parking

Eco Mobility Corridor 



The Contrary Water Crisis- Bhubaneswar
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Our Technology Wishlist... 
Aquifer Mapping 

Estuary Mapping 

Water Shed Data for rivers prone to 
flooding

Ecological Development Plan for Each 
city 
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Where Not to Build ?



Bhavani Islands
2030



2051
(13.8 million)

(11.2 million)

(5.8 million)

(4.6 million)

(3.8 million)

2031

2011

1991

1981

Delhi NCT
19 million

Urban and Rural Population 
Distribution: Amaravati 
Capital Region

Bengaluru
Metropolitan Area
9.5 Million

Hyderabad 
Metropolitan Area
7.6 Million

Mumbai 
Metropolitan Area
18.4 million

Population as per Census 2011Urban Population Rural Population

Andhra Pradesh 
Capital Region
5.8 Million

A New City for a Rapidly 
Urbanizing India
Urbanization and India
India is experiencing an urban transformation on a scale 
and speed only a handful of countries have witnessed. It 
is estimated that 11 new cities of the size of New Delhi 
will have to be built over the next two decades to house 
India’s rapidly urbanizing population. Recent studies 
estimate that by 2030, cities will generate 70% of net new 
jobs and generate more than 70% of the nation’s GDP. The 
emerging cities of India are the crucibles of future growth 
and shall play a critical role in making India a leading world 
economy. 

Andhra Pradesh Capital Region
In 2014, the development of Amaravati, a new state-of-the-
art capital city for India’s youngest state of Andhra Pradesh, 
was announced. The planned city is located across from 
Vijayawada on the banks of the Krishna River, which 
grouped with neighboring areas forms the Andhra Pradesh 
Capital Region (APCR). The development vision for the 
region is to become one of the most liveable and happy 
cities in the world.



Krishna Wildlife 
Sanctuary

Rich Ecological Context
The state of Andhra Pradesh has a rich and ecologically diverse 
ecosystem supported by three major rivers flowing southwest 
towards the Bay of Bengal: Godavari to the north, Penna River 
to the south, and Krishna River through the center of the state.

long and 4th biggest river in India

1,300 km

Krishna RiverEcosystem

The lands abutting the Krishna River have a rich 
variety of flora and fauna. The Krishna River basin is 
home to a large number of resident and migratory 
birds, contributing significantly to the state’s rich 
biodiversity. The Krishna River estuary is home to a 
large mangrove forest, which is protected and has 
been declared a wildlife sanctuary.
The Krishna River has a large number of islands 
located within it. These islands tend to be low 
lying and are characterized with riparian edge 
vegetation. This vegetation plays a dual role of 
being a habitat for birds and minimizing the erosive 
forces of the river’s flow.  

covered by Krishna’s braided river basin
258,948 km2

hectares of mangrove forests located 
in the Krishna River delta

27,661

fish species recorded in the 
Krishna River system

51

species of resident and 
migratory birds

126
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Vision for the Seven Islands
The master planning process was devised as a series of smaller parts that together add up to a compelling 
larger vision. This strategy will enable sustainable and controlled development of the islands based on 
market demand and urban growth. Considering the scale of the project the project the concept master plan 
was broken into two major components:
1. Vijayawada Water Front Nodes
2. Detailed Master Plan for the Island 1: Bhavani Island

Island 7:  
Forest Park 

Island 6:  
Heritage Island  

Island 5:  
Entertainment Island  

Island 4:  
Cultural Island  

Island 3:  
Civic Center 

Island 2:  
Eco Park 

Island 1:  
Bhavani Island 



Island Profile in 2017

Island Profile in 2006
Island Profile in 2000

Existing natural edge Edges facing erosion and growth of water hyacinth Edges treated with sheet piling to prevent erosion

0m

500m

1000m

2000m
N

Dynamic Island Profiles
The profile and size of the seven islands is heavily influenced by 
the flow of the Krishna River. The islands are constantly evolving 
due to the dynamic flow of the river causing erosion in some 
areas and excessive sedimentation in others. 
Soft edges along the islands are dynamic in nature and have 
evolved over the years based on the flow of the river and 
reverse drought. Edges along Island 1 are reinforced by the 
authorities with steel sheet piling to prevent erosion.



Minimal edge  vegetation
Water hyacinth

Edge Details - Creating river 
bank with jute bags filled with 
compacted earth

Activity kiosks 

Yoga pavilions

Edge Details - Using stakes to 
improve structural stability

Bird watching, canopy walks 
and wetland parks

Boardwalks and pathways
Street furniture

Planting different species of 
trees on the banks to enhance 
biodiversity

Treating surface storm water 
run-off and sewage 

Introducing riparian 
vegetation along the edges

Heavy rain

No rain

Light rain

High degree of erosion

Limited vegetation diversity
Lack of ground cover

1

0

2

3

Landscape that is flood resilient yet functional as 
active public spaces 

Existing island edges

Edge protection 
and sustainable 

infrastructure

Program elements and 
enriching ecology 

Floodable landscapes 
with resilient vegetation

Adaptive Waterfront Edges
Create a flexible landscape that evolves with the river
Considering the diverse edge conditions present along the rivers banks, the master plan recommends 
a series of natural and built edge typologies to the diverse conditions. 
The edge protection strategy attempts to mimic nature by reconstructing a river bank with floodable, 
constructed wetland parks that will provide structural integrity to the edges while creating a rich habitat 
for flora and fauna. A network of depressions and earthen berms is designed to collect and store water 
during storm events, minimizing the impact of flooding on the islands. A detailed native planting 
palette has been developed that will enhance the bio-diversity and will be capable of withstanding 
strong winds typical during the monsoon storm events. 
Along stretches more prone to erosion, harder edge strategies like rip-rap and gabion terraced walls 
are proposed. These walls can accomodate a series of social programs that will provide an engaging 
and vibrant public space. 
The reinvigorated waterfront experience will provide the city with ecologically strengthened, healthy 
and vibrant open spaces along the river, improving the overall quality of life for the people of 
Vijayawada and Amaravati.



MICE
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Wetland  Park

Forest Park
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court
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Resort

Tree 
house 
resort

Krishna District

Krishna District

Guntur District

Guntur District

Wave Pool & 
Water Park

Entertainment/
Game Zone

Sea Lion show
& Birds Arena

Robotics 
Park

Wetland And Boardwalk Park /
Migratory Birds Conservatory 

Park 

Agro Tourism Center

Cultural 
hub Jetty 

Connection

Jetty 
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Botanical 
Garden

Amaravati 
Waterfront 

park 

Dense Forest

Public Park
Promenade

Promenade

Camping and 
Loghouses

Forest Area Camping 
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Solar Park

Retail and 
F&B Hub

Vijayawada 
Waterfront 
Park 

Jetty 
Connection 

Jetty 
Connection 

Jetty 
Connection 

Jetty 
Connection 

Jetty 
Connection 

Jetty 
Connection 

Existing 
Punnami ghat 

jetty

Vijayawada

New Amravati

Punnami Ghat

Marina Node

0m 50m 200m

Natural forest 
area

56%
Programmed open space

32%
total area of Island 1

2,742,566 km2

maximum allowable 
development

12%

Bhavani Island



The observation deck 
provides panoramic views 
of the islands, cities, and 
the forest canopy

Elevated forest walkway will 
spiral up and around forest trees, 
bringing the visitors above the 
ground to provide a bird’s eye 
view of the river, islands, creeks, 
wetlands, and the cities of 
Amaravati and Vijayawada

New habitat for 
migratory birds 
locking in Krishna 
river basin

Fun activities along the island 
pathways can be enjoyed by 
children and adults

Multi-use pathways 
connect the islands’ 
many attractions and 
can be used by cyclists 
and pedestrians

Dense Natural Forests
130 Acres

The islands will provide much needed green spaces, parks, 
and dense forest zones for the residents of the urban areas 
surrounding these islands. Large forest areas will provide the a 
natural oasis from the noise and chaotic life of the cities. These 
forests will also be a home for migratory and local birds and 
amphibians. 

Since the islands are free of vehicles, various transit systems (like 
toy train, cycles, golf carts) will allow for mobility within the island. 



Boardwalks form a trail 
through the wetlands 
allowing one to view and 
enjoy the rich biodiversity of 
the area

Native wetland vegetation 
which serves as a habitat 
for birds and enhances the 
ecology of the island

Reconstructed natural 
ponds on the islands to 
have suitability as potential 
breeding sites for amphibians

Stepped seating along the 
water edge that creates an 
intimate connection with the 
water

Wetland Park

The island edges have unique wetland vegetation that plays a 
critical role in protecting the island from flooding and also serves 
as a habitat for many birds and animals. The wetlands shall be 
protected and developed as a park to not only enhance the ecology 
of the island but to also serve as a great public space, world-class 
conservation, and an education and tourism facility.
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Our Technology Wishlist... 
Codes for RIver Edges - Preventing rivers 
from becoming canals 

Biodiversity Mapping 

Estuary Plan (National,Regional)

Bathymetric Data 



©

Creating a Balance



Dal Lake - Srinagar



Dal Lake Vision Plan 34
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Transport 
Network
The Boulevard road con-
nects the residential areas 
to the north-east of the Dal 
Lake with the city centre in 
the south - west

Major tourist attractions lo-
cated along the lake edge



SHALIMAR BAGH
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Route of residents around 
and North of Nishat going 
towards the airport using 
Boulevard Road

Route of residents from around and 
North of Nishat going towards the 

commercial hub of Srinagar, Lal Chowk 
using Boulevard Road

Vehicular traffic increasing 
every year

Building wider roads is not 
an option

It is a must to increase the 
public transport share and 
reduce dependence on 
private vehicles

Transport 
Scenario



16th - 17th century
Mosques , Mughal gardens , fort ramparts, repaired 

bridges across Jhelum, Nallah Mar, Zaina Kadal, Sona 
and Rupa Lank 

Ramparts of the Hari 
Parbat fort

Boulevard Road Srinagar SecretariatAmira Kadal 

Sri Pratap College 

Shalimar Mughal 
garden 

Srinagar silk Factory Indoor Stadium 

18th century

Sherghari Fort ,Amira Kadal bridge , Gurudwara, 
Sonti Khul, Sri Pratap college, piped water to the city 

of Srinagar

The extents of Dal Lake have changed significantly due to changes in the patterns of streams and rivers 
that meet the lake and human activities along the lake edges. 

Early 20th century

Silk factory, Barbershah bridge, Boulevard, Convent

1940’s onwards 

Housing colonies, Kashmir university, Nehru Park, 
Tourist reception centre, New secretariat, hospital, 

medical college, stadium

1 3 5 7

7

6 8
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Source : Draft Masteplan for SDA

Source : Rising Kashmir Source : Kashmir Patriot

Source : MRC.co.in Source : thecherrytree.in

Source : Kashmir networkSource : Wikimedia

Source : DNA network



Dal Lake Vision Plan 37
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Early 1900’s 

1920 : Dal as a means of transporting and selling items of 
everyday need

1900’s : Dal as a means of transit ; seen here transporting  kids to school 1900’s : Dal as a means of livelihood ; spearfishing in the Dal lake

Houseboats were initially used as residences by the 
Hanjis

Canals connected the urban fabric to the Dal Lake and was used by res-
idents to  reach places 

These canals were flanked by bridges for people to cross over waterways

DAL AS A PART OF EVERYDAY LIFE



Early 2000’s 

Early 2000’s 

Dal continues to be a means of transporting and selling 
items of everyday need However, it is used today primarily  for joyrides by tourists

Encroachments , unchecked construction as well heavy depen-
dence on motorised transit has diminished use of waterways

Fish production in Dal has shown sharp decline over the past few de-
cades due to encroachment of water bodies, siltation and pollution.

Direct discharge of effluents from homes into these canals make 
them less desirable for use

DAL AS A PART OF EVERYDAY LIFE

The role of water in Srinagar has changed drasti-
cally.From being a part of people’s everyday life , 
a means of transport as well as a means of liveli-
hood to the backyard of the city,Srinagar’s water-
bodies have faced a lot of abuse.

It is this weakened relation with water that needs 
to be rejuvenated in order to bring back the lost 
glory of Srinagar’s famed lake , canals and the 
Jhelum which together gave it the title of “Venice 
of the East”.



The unobstructed ghats near Hazrat Bal shrine acted as an extended public realm Shikaras were used extensively to arrive at destinations like Hazrat Bal during festivities

Early 1900’s Early 1900’s 



Early 2000’s 

Many ghats are baricaded from the surroundings and in severe disrepair People donot use the lake extensively to arrive at destinations such as the Hazrat Bal 



Enhancing places of importance by 

developing nodes 
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Nishat Baug Node



Dal Lake

Shikara ghat. Water 
transport as primary 

mode of access 

Existing street as 
the 1st ‘terrace’ of 

the gardens

The now destroyed 
baaradari

Moutain ranges as 
the backdrop for 

the gardens



Garden entrance

Existing parking lot (250 
car parking spots)

Public realm and sit 
out area Temporary 

market stalls

Look out 
point

Water chanel

Lack of temporary 
drop offs

Haphazard 
street parking

Nishat bagh existing



Water gardens

Shikara ghat

Public realm plus 
utility areas

Water 
fountains

Extended 
market areas

Public deck

Proposed stretch of 
underground tunnel 

allowing for exceptional 
public realm opportunities 

outside Nishat bagh 

Restoring the 1st terrace 
of Nishat bagh and 

relinking the mughal 
gardens to the Dal.

Regenerated 
Nishat market

Proposed Extension



1. Hazratbal dargah

2. Ablution pool 

3. Shikara ghat

4. Water gardens 

5. Pedestrian pathway

6. Extended public realm  

7. Hazratbal lower bus terminal

8. Proposed ferry terminal

9. Existing parking lot

Nishat bagh
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Dal Lake Vision Plan51

LINKING THE DESTINATION BACK TO DAL LAKE

The addition of shikara ghats along the water channel allow for 
access to Shalimar Bagh via water transport. This provides the 
opportunity for extending the public realm on either side of the 

channel along its entire length

The cart is elevated to the promenade level by using a 
mechanised system of pulleys

The contents of the cart are emptied onto a pick up 
vehicle and removed from site 

1. Shalimar ghat
2. Shikara ghat 
3. One way cycle track
4. Shaded footpath 
5. Multipurpose zone comprising street 
furniture, streetlights and vegetation
6. Spill out spaces for retail front   
7. Vehicular carriageway
8. Shalimar Bagh
9. Parking lay-by

4
5

Shalimar Baug
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Our Technology Wishlist... 

Natural Heritage Conservation

Comprehensive Modal Split 

People Mobility Patterns 

Ecological Development Plan for Each city 
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Accepting the Realities of Each City

Planning for Resiliency
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The Story of Cascading Tanks

~2.5 to 3 lakh Tanks
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The Story of Cascading Tanks - First Tank 2 BC 

Every three village maintained 2 Tanks



The Story of Cascading Tanks



Unchecked Development along Flood Plains



Induced Flooding During Storm Event



Floods in Tamil Nadu - 2015

The estimated cost of 
damage cause by the 

flood in Jan 2016 500 Deaths and 
18,00,000 people 
displaced

Rs 25,000 
Crores



Chennai & Its Challenges
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Floods In Chennai
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Droughts In Chennai

Floods In Chennai
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Droughts In Chennai

Floods In Chennai

Rapid Urbanization
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Journey Of Buckingham Canal

Droughts In Chennai
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Kosasthaliyar RiverWater Issue

Annual Average Rainfall

1400mm

River Discharge Capacity- Adyar

72000c/s

Total Catchment of Reservoirs

11057mcft

Flood Discharge- Adyar 2015

>80000c/s

Water Demand

1200MLD

Water Deficit

215 MLD

Projected Water Deficit- 2030

400 MLD

Water Supply

985 MLD
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FLy ASh DuMPIng
Industrial dumping in the River and Canal 
has resulted in silting and formation of 
sand bars, obstructing the natural flow 
of water into the Sea.

COASTAL POLLuTIOn
Chennai’s water bodies and channels 
suffer from water pollution eventually 
resulting into coastal pollution.

COASTAL EROSIOn
A relatively new threat to the city as 
a result of  the construction of sea 
harbours. The harbour docks block 
the sediment flow running northwards 
along the coast causing sedimentation 
south of the harbours and erosion north 
to the harbours

unTREATED SEWAgE 
Adyar and Kosasthalaiyar river suffer 
from  chemical pollution due to industrial 
effluents discharged into the rivers. 
Buckingham Canal receives 60% of 
untreated sewerage surplus.

REAL ESTATE PRESSuRES
The rising Real Estate demands has 
resulted in shrinkage of some of the 
important water bodies and marshes in  
the city eventually reducing the holding 
capacities of the water bodies.

DIMInIShIng WETLAnDS
 
Urban Development, poor management 
of wetland systems, legal and illegal 
dumping of solid waste and consstruction 
wetlands have collectively resulted in 
diminishing wetlands which were vital 
part of the hydro-ecosystem of the city.
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The Canal Collaborative 
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‘Smart City’ Must Be About its People First
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Smart City Planning Tools

+

Respond 
Contextually

Build 
Intelligently

Invest 
Strategically

Connect
Efficiently

Develop 
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