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1. Introducing Chennai
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Information Source:  Statistics, 2017
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The Culture Information Technology  and Automobile Industry

Source: https://i.pinimg.com/originals/1f/68/5b/1f685bad4944d7b048ee3c219e992bf9.jpg; https://www.sipcot.com/images/slider1a.jpg
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City of Three Rivers Deltaic in Nature

Source: https://www.indiatimes.com/news/india/15-stunning-images-of-chennai-from-10000-ft-above-sea-level-244693.html
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THE PROBLEM
Source: Google Earth
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FLOODS, AN ANNUAL OCCURRENCE

Source : http://edition.cnn.com/2015/12/03/asia/gallery/india-floods/index.html
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iii. Implication: Loss of water bodies and traditional networks iv. Response: Inefficient urban drainage

i. Conflict: Economic growth versus Nature’s values ii. Conflict: Fast development versus varied vulnerability

Source: http://edition.cnn.com/2015/12/03/asia/gallery/india-floods/index.html; http://edition.cnn.com/2015/12/03/asia/gallery/india-floods/index.html; http://www.acmissionz.org.nz/wp-content/uploads/2015/12/Chennai-floods.jpg; http://www.thehindu.com/todays-paper/tp-national/tp-
tamilnadu/broaching-the-british-legacy-of-arch-drains/article21384005.ece
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REGIONAL GROWTH 
AND URBAN PLANNING

CLIMATE ADAPTATION 
AND RESILIENCE

NATURE HUMAN

FLOOD RISK
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2. Framing the Research Focus



13

Region Region

Sub-basin Macro

Watershed Meso

Sub-watershed Micro

Neighbourhood

NANO / LOCAL 
THE MOST OPERABLE

Source: https://thewire.in/government/court-asks-for-committee-to-inspect-floods-response-as-dmk-aiadmk-trade-charges; https://
www.pbs.org/newshour/world/flooding-in-southeastern-india-disrupts-power-flights
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Social and Ecological Conflict

to 

Socio-Ecological harmony

at the Local level

Evolutionary resilience (Davoudi, 2012)
The inevitability of flood risk highlights the need for a continuous adaptation 

approach - through resilience. 

Focus on socio-ecological resilience and relevance of local adaptation 
capacity as a way to influence interactions between human and environment 

(socio-ecological). This is relevant to the context of Chennai where local 
strategies can bring about change in the existing system.
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Research Question

How can local adaptation strategies be planned in order to reinforce socio-

ecological resilience towards floods in the Chennai Metropolitan Area?
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3. Building up the Approach
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FOUR STEPS TO THE APPROACH

I. Socio Spatial Analysis

II. Theoretical and Analytical Framework

III. Ecosystem Services

IV. Identifying the Edges as a transitional + conflict zone
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I. Socio Spatial Analysis

Madras - A Brief History

Post Independence in 1947

Liberalisation and Economic growth

Analysis of urban form- Infrastructure led growth model

Urban Sprawl and density analysis

Socio-economically vulnerable groups

Governance structure and existing strategies

Watersheds in the region

Loss of green and recreation values
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Pallikaranai Marshland

Diverse Stakeholders

Strong formal economy

Strong formal economy

Well developed infrastructure

Multi-modal transit

Strengths:

- Well developed infrastructure
-Strong and diverse stakeholders
-Strong formal economic centres
-Connection to other cities and towns

Opportunities:

-Integrate small businesses and informal economy
-Design of recreation and public spaces
-Need for an integrated strategy for water management
-Involvement of multiple and diverse stakeholders
-Restoration of water networks
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Infrastructure

Economic centres

Wetlands

Commercial centres

Strengths:

- Well developed infrastructure

-Strong and diverse stakeholders

-Strong formal economic centres

Opportunities:

-Integrate small businesses and informal 

economy

-Design of recreation and public spaces

-Need for an integrated strategy for 

water management  and restoration of 

water networks

-Involvement of multiple and diverse 

stakeholders

Urban form

Infrastructure

Economic cores

Wetland
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Economic centres vulnerable

Socio-economically vulnerable

South more vulnerable

Low green value

Pallikaranai declining
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Weakness:

-South more vulnerable yet urbanising
-Low green-blue values
-Socio-economically vulnerable groups are placed in 
vulnerable locations
-Fragmented governance structure
-Lack of long term plans

Threats

-Urban Sprawl
-Major economic hotspots in flood vulnerable zones
-Major infrastructural elements in vulnerable zones
-Sprawl and informal settlements in flood zones

Socio-economically vulnerable

s

e

Flood Prone zones

Infrastructure

Economic core

Wetlands

Green values

Socio-economically vulnerabl

Weakness:

-Low green-blue values
-Fragmented governance structure
-Lack of long term plans

Threats

-Major economic hotspots in flood 
vulnerable zones
-Major infrastructural elements in 
vulnerable zones
-Sprawl and informal settlements in 
flood zones
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II. Theoretical and Analytical Frameworks
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PLANNING FRAMEWORK

MULTI-LEVEL 
THEORY

(Zevenbergen et al., 2010)

STRATEGIC PLANNING - 
FOUR TRACK APPROACH

(Albrechts, 2010)
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Economic centres

Commercial centres

Infrastructure and 
services

Land-use

Green and Blue

Hazard Mapping

Flood Prone zones

Natural Resources

Traditional Networks

ANALYTICAL FRAMEWORK

ENVIRONMENTAL CAPITAL

SOCIAL CAPITAL COMMUNITY INFRASTRUCTURE

Social Infrastructure

Cultural points
Religious spaces
Community spaces
Sports centres
Places of historic value

Educational
Markets
Small businesses
Skill training 

Public buildings
civic amenities
Healthcare

Public spaces
Parks
Waterfronts
Congregational spaces

Socio-economic Resources

Public and civic amenities

Physical interactional infrastructure

ECONOMIC CAPITAL

Analytical Framework
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III. Ecosystem Services
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Medium
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Recreation

Recreation

River ecosystems
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Water storage
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Bio diversity and 
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CULTURE

BIO-DIVERSITY

RECREATION

RIVER FRONTS

Source: (top left) http://static.dnaindia.com/sites/default/files/styles/half/public/2016/03/31/443865-kapaleeswarar.jpg?i-
tok=UK2t8Bq5; (top right) https://goo.gl/images/uHuN8a; (bottom left) http://www.destinationinfinity.org/2012/08/28/pallikara-
nai-marsh-in-chennai-birds/; (bottom right) https://cdn.explara.com/chennai-0220160713193436.jpg

VALUE - ADDED   GREEN-BLUE NETWORKS
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IV. The Edges
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Buckingham Canal Lake

Pallikaranai Wetlands

Unmaintained. Forgotten. Misused. Untreated. Misplaced. Blurred.

Taken for granted.

Temple Tank

Well treated. Imageable. Interactive.
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Drainage Channel

Buckingham Canal

Redundant. Missed opportunity. Shunned.

Restricted. Amorphous. Mismanaged.

Coovum River

‘Coovum’ now synonymous to filthy. 

Pond 

Defined yet non-engaging.
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Integrated drainage network

Retrofitting of drainage 
infrastructure

Restoring tanks and water 
bodies

Encouraging Small scale 
Economies 

Tapping into Corporate Social 
Responsibilities

The Edge
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Social capital is seen as the link in this case where economic  

aspirations are in conflict with environmental capacities

Strong social and cultural networks can act as a leverage for  

environmental transformation and restoration
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Integrated drainage network
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Integrated Drainage Network
I

Blue Corridor

Outlet (proposed)

Bay of Bengal (Sea)

Primary infrastructure
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Edge demarcation (bund)

Public green 

Permeable surfaces

Bioswales

Outlet

Infiltration and Floodable green areas

Meso : Watershed

Macro : Sub-Basin

Micro: Sub-Watershed

Nano: Neighbourhood

All settlements within coastal regula-
tion zone of 100m on both sides will be 

relocated 
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BLUE CORRIDORS

BLUE-GREEN RETROFITTED PRIMARY TRANSIT CORRIDORS
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IIIII
Activating through community 

infrastructure
Facilitating edge interactions
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engage in restoration

Maximum surface run-off
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interests in the environment to 
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MADRAS OFFICE OF ARCHITECTURE AND DESIGN
(MOAD)

Architecture and Urban Design

Governmental

Non-Governmental Organisations

Madras Chamber of Commerce 
and Industry (Private)

Indo-German Centre for 
Sustainability (Research)

Global Climate change agencies (works in 
collaboration with government)

STAKEHOLDER  INTERVIEWS

Fragmented Institution structure

Civic enagagement

Decentralisation of water resources

Need for long term vision

Designing for water resilience

Diversify stakeholder involvement
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Group 1

Group 2

Group 3

Presentation of ideas and discussion

Design of strict building laws

Civic enagagement

Need to build awareness

Decentralisation of water resources

Tapping to the research base
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The Pallikaranai watershed is chosen as the 
focus area for the Meso scale. This watershed is 
chosen due to the following reasons:

- Presence of IT Corridor
-Diverse and powerful stakeholders
-Flood prone zone overlap with crucial 
infrastructure

-Pallikaranai wetlands 
-Opportunities for green-blue design
-Buckingham canal

-Presence of socio-economically vulnerable 
groups, working class and middle class groups 
- diverse actors

CMA

Pallikaranai 
sub-basin

Pallikaranai 
watershed

sub- watershed

Neighbourhood

Meso

Micro

Nano
Macro

CMA

Pallikaranai 
sub-basin

Focus area: 
Pallikaranai Watershed
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4. The Strategy and proposals
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1km

Proposed Drainage infrastructure 
retrofitted transport corridors

Buckingham Canal with revitalised 
edge

Existing channels revitalised as 
Proposed Blue Corridors

Pallikaranai Wetlands
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Waterbodies
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1. The main neighbourhood level connector street is 
recognised as the main street. This main street forms 

the main pedestrian spine

2. Programmes planned along street to in order to 
spillover activity onto pedestrian area

3. Primary public park which houses multiple 
activities in identified

4. Community infrastructure along the connector 
street identified

5. Water bodies along the connector street are 
identified

6. Unmanaged and derelict open spaces along the 
connector street are identified

7. Waterbodies and unmanaged open spaces in 
close proximity to the connector street are identified

8. Trenches are designed for streets that directly 
meet the connector street and close-by waterbodies 

and unmanaged open spaces are also integrated 
through these trenches
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Unmanaged open spaces retrofitted with bio-retention gardens 
and public accessible spaces

Existing in-use open / green spaces

Proposed Water tanks (Retrofitting of existing swamps)

Pallikaranai wetlands

Existing Socio-cultural Community infrastructure

Proposed Connector Street retrofitted with 
SWD infrastructure

Existing Built-up Areas

Residential streets with trench to direct water 
to main corridor

Primary green-blue transit corridor

Proposed Mixed-use activated facades
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How do we engage the people and build social capital?
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1. Collaborate - Maintain and Restore the environment and water network

Source: Art of Living
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1. Collaborate - Maintain and Restore the environment and water network

Source: https://scroll.in/article/853515/indias-new-wetland-rules-threaten-to-destroy-rather-than-protect-65-of-its-water-bodies
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2. Interact - with one another and the environment - To build the feeling of community and social capital

Source: https://upload.wikimedia.org/wikipedia/commons/a/a9/Chidambaram_Nataraja_temple_tank.JPG
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3. Participate - Take part in ongoing processes and decision making - inclusive

Source: http://www.transparentchennai.com/2014/02/
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4. Educate - Spreading awareness about the environment and the importance of the different components 
of the water network

Source: http://tazmpictures.com/site/?p=2665
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4. Educate - Spreading awareness about the environment and the importance of the different components 
of the water network

Source: http://mylaporetab.com/arts/procession-of-the-gods-at-festival-time/
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TempleAppropriated Water tank Activated Open spaces
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4. Educate - Spreading awareness about the environment and the importance of the different components 
of the water network

Source: http://www.keywordlister.com/Y3NyIGFuZCBkaXNuZXk/
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4. Educate - Spreading awareness about the environment and the importance of the different components 
of the water network

Source: http://www.managedisaster.org/chennai-flood-relief.php
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Neighbourhood 1 Neighbourhood 2
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100 Year Rainfall
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5. Implementation
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Awards and Publicity

Subsidies

Financial Support to Community 
Infrastructure

Private and Corporate SectorPublic Sector

Expected Outcomes Expected OutcomesIncentives

Community 

Planning Gains Investing in soft surface 
landscape

Community BuildingTax abatements

Development Rights

Community Service

Volunteering

Investing in implementation of 
Stormwater drainage infrastructure

Corporate Social 
Responsibility

Better Quality of Living

Safety from Floods

Ownership and 
Maintenance

Following Building 
Regulations

Empowerment
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Design Competition

Design Competition

Land preparation Implementation 
begins

Macro level Green-blue 
corridors implementation 

begins

Micro level Green-blue 
corridors implementation 

begins

Nano level projects 
implemented

Pallikarnai wetland 
Implementation 

begins

Mid-catchment Implementation begins

Completion

Completion

Completion

Completion Extension to other 
neighbourhoods 

planned

Community activities and programmes continue and spread to the rest of the region

Completion

Completion Inauguration

MESO SCALE - Watershed

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Progress and Planning Review

Progress and Planning Review

Progress and Planning Review

Progress and Planning Review

Progress Reviews

Progress Reviews

Progress Reviews

Progress Reviews

PHASE III
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Replicability and spreading to the rest of the region
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6. Conclusions and Reflections
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Research Question

How can local adaptation strategies be planned in order to reinforce socio-

ecological resilience towards floods in the Chennai Metropolitan Area?

Community building and the building of ‘social capital’ are used as a method to 

engage the local community and being about environmental restoration through 

direct involvement in the maintenance of the hydrological system.  

Together, the local community engages with the environment but also maintains it, 

hence, resolving directly, the current human-nature conflict.
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Socio-cultural networks in the form of community infrastructure can be used as a 

leverage in order to bring people together, make them aware of their environment 

and work together across scales and actors  - to stitch the ruptured hydrological 

system

Bringing Socio-ecological Resilience to Chennai.

Community involvement and decentralisation is crucial in order to realise local 

strategies

IIIII
Activating through community 

infrastructure
Facilitating edge interactions

Place of worship Place of worship

Playground Playground

Retention gardens

Markets Markets

Gardens and farms

Parks Parks

Associated water tank

Associated water tank

State run canteens State run canteens

Garden

Religious square
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More than just water and paying attention to the edges

The edge is recognised as the crucial transitional space to directly influence the 

human-nature conflict

Ecosystem related services are highly relevant for Chennai and can be used a means 

to restore the ruptured ecosystem

Medium

Wetlands

Rivers

4

5

6

9

Small

1
2 3
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7
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Biodiversity Culture and Identity Irrigation

Recreation

Recreation

Recreation

River ecosystems
Water fronts

Water storage

Public Space

Bio diversity and 
urban sponge

IIIII
Activating through community 

infrastructure
Facilitating edge interactions

Place of worship Place of worship

Playground Playground

Retention gardens

Markets Markets

Gardens and farms

Parks Parks

Associated water tank

Associated water tank

State run canteens State run canteens

Garden

Religious square
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Contextual yet transferable.

EVOLUTIONARY 
RESILIENCE

(Davoudi, Brooks, & Mehmood, 2013; 
Davoudi et al., 2012)

COMMUNITY RESILIENCE AND 
TRANSITION THEORY

(Wilson, 2012)

SOCIAL CAPITAL AND COLLECTIVE 
ACTION

(Adger, 2003)

THEORETICAL FRAMEWORK

ANALYTICAL 
FRAMEWORK

PLANNING 
FRAMEWORK

CLIMATE AND SOCIAL 
JUSTICE

(Bulkeley et al., 2014)

CITY RESILIENCE 
FRAMEWORK

 (Da Silva & Morera, 2014)

MULTI-LEVEL 
APPROACH

(Geels & Schot, 2007
 Zevenbergen et al., 2010)

SPATIAL PLANNING

RESILIENCE

SOCIAL CAPITAL

STRATEGIC 
PLANNING
(Albrechts, 2010)

SOCIAL 
CAPITAL

ECONOMIC 
CAPITAL

ENVIRONMENTAL 
CAPITAL

Facilitator: 
INSTITUTIONAL 

ROLE
sc

al
e local

city

region

The design principles are replicable while still being place specific. The existing 

theoretical framework can also be extended to other developing contexts and different 

manifestations of community infrastructure and edge conditions can be explored.
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Resilient Chennai Organisation, Decentralisation, incentives and policies

Planning policies must take into consideration water management and integrate 

diverse stakeholders across various scales in order to bring about restoration

Rethinking the role of Institutions in Chennai.
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What next?

More neighbourhoods can be studied and designed for across the Pallikaranai area

Technical aspects of design need to be explored more in detail

Further research needed for emergency and disaster planning
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