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TRENDS OF INDIAN GITIES

Urban Population Growth

With a population of 1.2 Billion in 2014, India is projected to be the world’s most populous country by
2025. By 2030, it is projected that the urban population will comprise of more than 40% of the total
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Cities will ™™
account for * || B
nearly 70 percent
of India’s GDP by ..
2030 ' .|

60% -
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Data Source:

1. India Urbanisation Econometric Model; McKinsey Global Institute analysis
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Ecologically Sustainable
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BIG DATA, CIVIC HACKERS, AND THE
QUEST FOR A NEW UTOPIA
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Smart Energy Management
Smart Energy Storage

Smart Buildings

Smart Energy Generation

Smart and Informed Customer

Smart Mobility

ANTHONY M. TOWNSEND
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The first movie from the family
that’s truly ahead of its time!
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Our Smart Gity Mantra

Connect
%’ Efficiently
Develop
Equally
Invest Collaborate
Strategically Actively
POS
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The IIuI(Ien Water cI'ISIS

T 1}!.

Depleting ground
water resources

Photo credit:NASA’s Goddard Space Flight Centé

India is the largest user of ground water in
the world'.

Hence water is the key area to be
addressed before planning for new cities
or expansion of existing ones.
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€ The ground water
levels in Gurgaon
dropped at the rate of
1m/year in 2012 and
0.65m /year in 2013* 77
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Bicycle Parking
2-Wheeler Parking

Table Top Crossing Flowering Street 4 Wheeler Parking Regenerative Seasonal Flowering Trees
Trees Landscape

ECOo Mobhility Gorridor
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The Gontrary Water Crisis- Bhubaneswar

Average Rainfall (mm Graph for Bhubaneswar) =
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'Prgperiy Price io‘ Irico ,

Hyderabag}; 6.46
‘Bangalore: 8:42
Bhubaneshwar;

Propérty Price - Income Ratio = median apartment P

median familialidisposable income
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Our Technology Wishlist...
Aquiter Mapping

Estuary Mapping

Water Shed Data for rivers prone to
flooding

Ecological Development Plan for Each
city










Urban and Rural Population
Distribution: Amaravati
Capital Region

2051 trererereneeeeee
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1981 teeeee

ww (3.8 million)

@
’n\ Urban Population 'II Rural Population

Mumbai O

Metropolitan Area
18.4 million

Hyderabad
%, Metropolitan Area
oy 7.6 Million
% o
er

Andhra I;r?aglesh

5.8 Million

Bengaluru o

Metropolitan Area
9.5 Million

Capital Region- -

Andhra Pradesh
_____________ Vishakhapatnam

Bhavani Island

————————————— Vijayawada

Population as per Census 2011

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.



Rich Ecological Context

The state of Andhra Pradesh has a rich and ecologically diverse
ecosystem supported by three major rivers flowing southwest _ ' The lands abutting the Krishna River have a rich
towards the Bay of Bengal: Godavari to the north, Penna River ' variety of flora and fauna. The Krishna River basin is
to the south, and Krishna River through the center of the state. 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.

= , _ . :
hectares of mangrove forests located ] _ long and 4 biggest river in India
in the Krishna River delta 3 :

fish species recorded in the o = ' covered by Krishna's braided river basin
Krishna River system

species of resident and
migratory birds

Gadwall (towards Srilanka)



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: , | ne

1. Vijayawada Water Front Nodes N 25 " f .
2. Detailed Master Plan for the Island 1: Bhavani Island fon S0 84 i

Island 7: Island 6: Island 5: Island 4: Island 3: Island 2: Island 1:
Forest Park Heritage Island Entertainment Island Cultural Island Civic Center Eco Park

Bhavani Island
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Island Profile in 2017
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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.

Existing natural edge

Edges facing erosion and growth of water hyacinth

Edges treated with sheet piling to prevent erosion



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.

Landscape that is flood resilient yet functional as
active public spaces

w

Floodable landscapes
with resilient vegetation

Program elements and
enriching ecology

0

Existing island edges

Edge protection |
and sustainable
infrastructure

Heavy rain

Light rain

No rain

Bird watching, canopy walks
and wetland parks

Activity kiosks

Yoga pavilions

‘| Planting different species of

trees on the banks to enhance
biodiversity

Introducing riparian

vegetation along the edges

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

Edge Details - Using stakes to
improve structural stability

Treating surface storm water

run-off and sewage

Boardwalks and pathways
Street furniture

Minimal edge vegetation
Water hyacinth

High degree of erosion

Limited vegetation diversity
Lack of ground cover
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Bhavani Island
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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.
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Wetland Park

Reconstructed
ponds on the'i




Our Technology Wishlist...

Codes tor RlIver Edges - Preventing rivers
from becoming canals

Biodiversity Mapping
Estuary Plan (National,Regional)

Bathymetric Data
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ANCHAR
'LAKE

Transport
Network

The Boulevard road con-
hects 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

SRINAGAR
CITY

QGHWAY
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SRINAGAR -¥
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SHALIMAR BAGH
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B Frimary Routes

Secondary Routes

Tertiary Routes

| Lane Carriage way
4 Lane Carriage way

Dal Lake Vision Plan 34



Transport
Scenario

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

SHALIMAR BAGH

OI,O&

N
%
o
V%,
O
W

LOKUT DAL

HAZRAT BAL

pa

BOD DAL

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

- commercial hub of Srinagar, Lal Chowk
using Boulevard Road

Route of residents around
and North of Nishat going
towards the airport using
Boulevard Road.-

5
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SHANKARACHARYA
TEMPLE




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.

16th - 17th century

Mosques , Mughal gardens , fort ramparts, repaired
bridges across Jhelum, Nallah Mar, Zaina Kadal, Sona
and Rupa Lank

Ramparts of the Hari Shalimar Mughal
Parbat fort garden

(4)
©

18th century

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

Amira Kadal
Sri Pratap College

III\\\)

u
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2

N
R

///// 7 m

(6)

Early 20th century

Silk factory, Barbershah bridge, Boulevard, Convent

Boulevard Road

Srinagar silk Factory

(7
©

Source : Draft Masteplan for SDA

1940’'s onwards

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

Srinagar Secretariat

Indoor Stadium
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Settling Basin of Nallah Telbal
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FLOATING
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Source ; GreaterKashmir:com
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Early 1900's - .

Class Area (ha)

MR Open water surface 4,000.50

Wetland 1342590

BN Built-up land 1,745.73

0 others 50,505.90

| EER R R R R R R R R R R R R R R
1900's : Dal as a means of livelihood ; spearfishing in the Dal lake 1000's : Dal as a means of transit ; seen here transporting kids to school 1020 : Dal as a means of transporting and selling items of
everyday need

Houseboats were initially used as residences by the Canals connected the urban fabric to the Dal Lake and was used by res- These canals were flanked by bridges for people to cross over waterways
Hanjis idents to reach places




Early 2000's |4 |70 ¢
L e Yo

Class Area (ha)

MR Open water surface 4,000.50
Wetland 13,425.90

BN Built-up land 1,745.73
1 others 50,505.90

Early 2000's

Fish production in Dal has shown sharp decline over the past few de-

Dal continues to be a means of transporting and selling cades due to encroachment of water bodies, siltation and pollution.

items of everyday need However, it is used today primarily for joyrides by tourists

DAL AS A PART OF EVERYDAY LIFE

Encroachments , unchecked construction as well heavy depen-

dence on motorised transit has diminished use of waterways Direct discharge of effluents from homes into these canals make

them less desirable for use

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”




Class Area (ha)

MR Open water surface 4,000.50
& Wetland 13,425.90
BN Built-up land 1,745.73
1 others 50,505.90

Early 1900’s

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




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

developing nodes
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000000000000000000000000000000000000000000000

the backdrop for
the gardens

0000000000000000000000000000000000000000000000

: The now destroyed:

baaradari
i Existing street as
_ . the 1st "terrace’ of
1 ¥ S S the gardens........

: Shikara ghat. Water
: transport as primary
mode of access

............................................... oo



Nishat bagh existing

Existing parking lot (250
car parking spots)

Water, chanel
Garden entrance

Public realm and sit

. Temporary
market stalls
tack of temporary
drop offs
Look out . SRS\ NN N\
point Haphazard

street parking



Proposed Extension

. Restoring the 1st terrace
Sh||<ar§a ghat of Nishat bagh and

linking the mughal
Water gardens e =

gardens to the Dal.

Public realm plus
utility areas

Proposed stretch of
undergroeund tunhel

g 153 ) o e (&}M

.. R
> .

dllewing for exceptional

Water T & = _ DS s oublic realm opportunities
fountains & & outside Nishat bagh
Extended

market areas

Public deck -

Regenerated
Nishat market

||||||||



Nishat bagh

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



Shalimar Baug

. LINKING THE DESTINATION BACK TO DAL LAKE

The addition of shikara ghats along the water channel allow f¢

access to Shalimar Bagh via water transport. This provides th™

opportunity for extending the public realm on either side of tr
channel along its entire length

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

51 ‘ Dal Lake Vision Plan

1. Shalin

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




Vehicle Congestion

oL The solution to mitigating

traffic congestion is

not planning for more
cars, but but to increase
reliability and preference
of public transit systems
and non motorized
transportation modes. 99

i
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85 vehicles 112 vehicles 170 vehicles 610 vehicles
flane /km lane /km /lane /km /lane /km
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i 8,8 888
Equivalentto  1lane Equivalent Equivalent to
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Bestin Basic Indian City Indian City
Class City Service Today in 2030
Standard

Trends in Traffic Congestion: Peak Vehicles per Lane®
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Our Technology Wishlist...
Natural Heritage Conservation

Comprehensive Modal Split
People Mobility Patterns

Ecological Development Plan for Each city



Accenting the Realities of Each City

Planning for Resiliency



India has witnessed widespread droughts in four of the past five years, and the
government forecasts that per head availability of water will fall by 35% next year
from 2001 levels. (AP)

Chennai water crisis is forcing doctors
to buy water for surgery



The Canal Collaborative j\

An Inclusive, Multifunctional approach to create an integrated resilient system

Water has a dy with Soclal, econamic, paltical

and emvironmental ricks. This understands these complexites and

challenges 1o work towards a Sustainable and integrated solution 'llwuuﬂi o
and

k pvwm the canal as & w‘lvng llumwm rackle with m'uple risks Md Iwun
#nd creates & mmlmm ceriral systems.

This prapasal
acknowiedges the risks imvolred in a Top-Dawn approach or only a Bottom-Ua
Approach and proposes o collaborative approach wherein the local systems
wark in collaberation with centrafized systems, resulting In resfient and robust
sohutions. Thede locsited systems are contéxtual and sersitive to the ground
realities. It builds on the ammwm ﬂrm and engagernent. Use of variow

aret A soft 5 T VAFIOLS Loales sahaiens.
wmmrm Mpwwqmdwramlna
Infrastructure. legy, local scancmy,

and sacial equations atan, the length of the canal,
Thraugh decentralized solutions for waste mansgement and sewage trestment
[t addresses the Issue of pollution. It engages the community as not st the
user but also a8 & eustodisn. t focuses on mproving the qually of i of the
Imverable social groups such women and senior citizens, With
the help of genart infrastasctune and enn MARAGFIRE It STbemMpLs to prepare the
communities for a potential natural disaster. Thry placemaking, i tries ta
transform lecally undesirable land info a valuable community asset. The social
Infrastructure helps create connected commenities that benefit from variows
activities and tasks. The propasal akio works to create a Micro-economy that
benefits the vulnerable community.

man Network: To realise the over arching goal of buiiding & reslient city, o

non coercive and non hierarchical network of indhiduals, experts, government,
a lecal lnvel
alang the uﬁal Baued n the appartunity areas, beneficiaries, funding agengles,
pmw: wocﬂc vaams ‘mdl b formed, A champien can bead and establish

and implement them, Thus primarty organized by the communiy, collsbarazive
Again ERCOUTARE:

and builds communities tagether.
tation: These retworks and work to bulld comMmurity
trust, Mrmﬂnw{md:npgemembrlm comemurity and Merem bediesin  [Chb
the projedt presch acti L]
u mammm raunlock rescurces wahin the netwark, Fmdluunubmm
schemes, crowd funding, C5/'s,
hm:hmry communities etc. Incentives to implement projects at micro level,
ancial credit systemz shall be introduced. Incentives such a2 grants In exchange
of knowledge and time, intreased FS! in exchange of pubc housing etc. can be
focked upon.
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RECOGNISING THE OPPORTUNITY AREAS
ALONG THE CANAL: Local Level Strategies
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Team Code Name: EOTG208

The Canal Collaborative

FORMING SYNERGIES TO FACILITATE THE IMPLEMENTATION

Multiple Men hberarchical, Non coerewve human netwerks
within the diffarent communities are encouraged 1o work
towards the five spportunity areas and unioceng resoUTCes
wathin them equally for all the residents and creating &
framewnrk for a resibent syszem.

WETLANDS (Esiogy) STRETS F EMEkY Infrastriuciin ey

T 4 BN (Exopey

PUBLIC HOUSENG, (Saxiol Fapity) DEWATS /{ CRAPCSTENG fui)a)

Pt Champla Ladscope (nnw.r.mp at Proget Champion: | i-han Diesigies :

Mrchutes Barmeniibban Devigreriiracher  Worker s Tand: o Dopts, b clysmuaian, 7 Fnarsal Comvitars

Fmels: CU, Gone, WG Weandh: G, WG, L coreraarity Funch Privatr g, (05 Fuundic G Cepas, Saruat siry S et o e Boebies, WEEH G s, HOTS,
Mg, aeasied yousth, It Pty o tanal, Holl v, Sobsiches, Chaan Frevgy m\.{n“mmnﬂ-ﬂnﬂ-n— riregrenm, i .
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the werland, Besiees oy, o g Rt et e

Prrvate Cng organinations oueharr Ry (METS)
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RIP RAP

VEGETATED GABION MATTRESS

COCONUT FIBRE ROLL

VEGETATED GEQGRIDS

Rrekderes Froject Champier:

D Fuunde: G, e, W, G i,
P Gemc B Pusonal Iergact: Vedter Maragorid, oty e Ly Wior, § Ia-u-h-.
schwran, Devrkoger o 1l
ey Baneficiary: Frwdos, Resben iy, v echases b G Space
Lﬁ-m.m. Canal m [ ———
oot mtgaeion, Land |

-muymmm
Bermficlary. mdens, Restent coy, Devdapen
Srvekopen

CANAL TRANSECTS

design and implementation of various projeces

mamm.mnmnuy nxﬁmkﬂmamdwudmuwws peapie

mmurity, beneficiaries, private and public Bodies) from i walks of
mwwlnu,-ﬂn.uwmu mutually benefit each ather; all aleng the canal inserface,

INCENTIVE MECHANISM

Soclal Credis Systerms provide incentves for individuals and communities to work
owards achieving & larges goal by taking small tasks/measures in their own capacisy.
Thee credits can be earned and redesmed within the cammunity hence buiiding &
resilient eco-system,

BRANDING / WAY-FINDING SIGNAGE

B is essential 1o hive & branding | way-fnding strategy 1o allow widespresd public

th, participation and ergagement with the canal As mare and more individuals
platfarmns. R a G
The App shall function as a single platfarm to share and create swarencss about the
warigus activities and nitiatives taking place along the canal

EDGE CONDITIONS

d:? the canal, AL a mi<ro scale, the treatment of the canal edge is critical for this as
£ the behavior of water and can also play an impartant robe in fleod mitgation
and build & resibent system. These marenuommwrmhmlmm
buit alzo for people ta interact, mjay and explore the water body. It is this esential
that these edges are procected.

The edge treatment is broadly cassifisd into two categones namely BuliHard) and
Natural [Soft). Numerous sirategies can be amployed within the fwo based on thi
conditian, conte and desired ue of the sdge. Amang marny, Four Sirategies ane uted
here to display the possible edge conditions.

Built edge: Vagetated Gabicn Mattress, Riprap

Matural Edge- Coconut Fibre roll, Vegetated

Team Code Name; EOTG208
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The Story of Gascading Tanks
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The Story of Gascading Tanks - First Tank
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Floods in Tamil Nadu - 2015

Rs 25,000
Crores

The estimated cost of
damage cause by the

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




Chennai & Its Challenges
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‘Water Issue

Key

Flood affected area
Groundwater table pollution
Flood Inundation (1m to 2m)
Coastal Pollution

Water Pollution

Landfill in Wetland Area

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.

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

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

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

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.

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.

( )
Annual Average Rainfall

5 1400mm

@ TotalCatchmentofReservoirs
*6" 11057 mcft

i

c Flood Discharge- Adyar 2015
__..,_L_ >80000c/s
\

Water Demand

1200MmLD

Water Supply

985 mLD

Projected Water Deficit-20

07; 400 vLD




Urban Expansion - CMDA

1980 1990 2000 2010

Lost Water Bodies
CRZI

CRZ I

CRZ 1l

Parks and Open Spaces
Landfill in Wetland Area

Percentage Of Builtup

20% — 85%

Percentage Of Marshlands

M 85%

Area of 19 Major Water Bodies (SourceWater Resources Department (WRD))

¢®® 1130Ha —— @ 645 Ha

Population of Chennai City

3,266,034 — 4,646,732

I Buildings . .
B Trees Greater Chennai Corporation
Tanks A o q
B Area Distribution
Others
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Our Technology Wishlist...
Resiliency Toolkits For City

Resiliency Toolkits For
Communities

Resiliency Toolkits For
Individuals

Technology






Smart City Planning Tools

Intelligently

Planning

Invest
Strategically

Technology



-'Here s cosmic comedy ot its mtkiesi' Elroy-: 5§
- |a1esi science project—a time machine —jamsin
_ reverse and lands the Jetsons 25 centuries back
in Bedrock. They’re befriended b'y-Fréd;Wilniu. .
 Barney and Betty who show them a great tim
_inthe preh:stoﬂt post until. . .ZAP! The machine
ywwe ugam and rockets everyone into a fur-oui
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