LEVERAGING SOCIO-CULTURAL NETWORKS

Local adaptation strategies to bring about flood resilience in Chennai Metropolitan Area, India
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1. Introducing Chennai



Information Source: Statistics, 2017
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The Culture Information Technology and Automobile Industry

Source: https://i.pinim Is/1§/68/5b/11685back 04823c219992bf9.jog; https://wwwisipcot.com/images/sliderTa,jpg




City of Three Rivers Deltaic in Nature

Source: https://www.indiatimes. ia/1 f-ch from-10000-ft-ab: level-244693.htm|
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THE PROBLEM
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iii. Implication: Loss of water bodies and traditional networks
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iv. Response: Inefficient urban drainage
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CLIMATE ADAPTATION REGIONAL GROWTH
AND RESILIENCE AND URBAN PLANNING

s | ——————————w,%

FLOOD RISK
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2. Framing the Research Focus
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Social and Ecological Conflict
to
Socio-Ecological harmony

at the Local level

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Research Question

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

ecological resilience towards floods in the Chennai Metropolitan Area?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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3. Building up the Approach
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FOUR STEPS TO THE APPROACH
|. Socio Spatial Analysis
ll. Theoretical and Analytical Framework
lll. Ecosystem Services

IV. Identifying the Edges as a transitional + conflict zone
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|. 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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. Flood Prone zones

Infrastructure

mwy ! 1
% Socio—economica{lgl vulnerable
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South more vulnerable
\

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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Il. Theoretical and Analytical Frameworks
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CAPITAL

P region

ENVIRONMENTAL
CAPITAL

ECONOMIC
CAPITAL

Theoretical Framework

THEORETICAL FRAMEWORK ‘

RESILIENCE

| COMMUNITY RESILIENCE AND

EVOLUTIONARY
RESILIENCE

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

TRANSITION THEORY
(Wilson, 2012)

SOCIAL CAPITAL AND COLLECTIVE

ANALYTICAL

ACTION

FRAMEWORK
(Adger, 2003)

CITY RESILIENCE

SOCIAL CAPITAL

FRAMEWORK

(Da Silva & Morera, 2014)

| CLIMATE AND SOCIAL
JUSTICE
(Bulkeley et al., 2014)

MULTI-LEVEL
APPROACH

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

PLANNING
FRAMEWORK

STRATEGIC
PLANNING
(Albrechts, 2010)
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MULTI-LEVEL
THEORY

(Zevenbergen et al., 2010)

STRATEGIC PLANNING -
FOUR TRACK APPROACH

(Albrechts, 2010)

Region - Macro

Watershed - Meso

Local - Micro

PLANNING FRAM EWORK
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ANALYTICAL FRAMEWORK

Analytical Framework

ECONOMIC CAPITAL

Economic centres

Commercial centres

Infrastructure and
services

Land-use

SOCIAL CAPITAL

Green and Blue
Hazard Mapping
Flood Prone zones
Natural Resources

Traditional Networks

ENVIRONMENTAL CAPITAL

COMMUNITY 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
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lll. Ecosystem Services
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IV. The Edges
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Buckinéham Canal
VRIS

Unmaintained. Forgotten. Misused.

Well treated. Imageable. Interactive.

Untreated. Misplaced. Blurred.

Lake
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- Coovum River

‘Coovum’ now synonymous to filthy.

Redundant. Missed opportunity. Shunned.

R
gl
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Restricted. Amorphous. Mismanaged.

Defined yet non-engaging.
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Strong social and cultural networks can act as a leverage for

environmental transformation and restoration

SOCIAL
CAPITAL ©f.

Facilitator:
INSTITUTIONAL
ROLE

o Local
3 City
9 Region
ECONOMIC ENVIRONMENTAL
CAPITAL CAPITAL

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

aspirations are in conflict with environmental capacities
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Social

Social and community
infrastructure

Civic Engagement
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ACTIVATING USING
COMMUNITY
INFRASTRUCTURE

The Edge

Environmental

Integrated drainage network

Retrofitting of drainage

infrastructure The Edge
Restoring tanks and water
bodies
O
JosaNo)
L]
® ®
e__@
©r
INTEGRATED FACILITATING
DRAINAGE EDGE
NETWORK INTERACTIONS

Economic

Encouraging Small scale
Economies

Tapping into Corporate Social

Responsibilities
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[
Integrated Drainage Network

= Blue Corridor

. - 7 Outlet (proposed)
Bay of Bengal (Sea)

“ Primary infrastructure
Secondary infrastructure

" Tertiary infrastructure
Edge demarcation (bund)
Public green

Il Permeable surfaces

Bioswales

Macro : Sub-Basin

Outlet

Meso : Watershed
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All settlements within coastal regula-

tion zone of 100m on both sides will be
relocated

BLUE-GREEN RETROFITTED PRIMARY TRANSIT CORRIDORS
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Micro: Sub-Watershe

BLUE-GREEN RETROFITTED SECONDARY ROADS

Nano: Neighbourho

BLUE-GREEN RETROFITTED TERTIARY ROADS
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Activating through community
infrastructure
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Place of worship

Schools / Colleges

Il
Facilitating edge interactions
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Place of worship

Religious square

Associated water tanl

Schools / Colleges

Part of curriculum to
engage in restoration

Play area

Night-schools for
awareness and skill training

Gardens

Associated
water tank
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STAKEHOLDER INTERVIEWS

MADRAS OFFICE OF ARCHITECTURE AND DESIGN
(MOAD)

Architecture and Urban Design

ﬂ’b\j Opw Non-Governmental Organisations

(Y7 ACAM BEL

Care Ewith “husl

Biodiversity. People. Conservation

d
Deutsche Gesellschaft
fiur Internationale
Zusammenarbeit (G1Z) GmbH

PIONEERED BY THE
ROCKEFELLER FOLNDATION

100 CITIES

Global Climate change agencies (works in

collaboration with government)

Governmental

Chennai Rivers Restoration Trust

| Whaly ownad by Gavernmare of Tamil Nadu |

=

t.& MCCI

rt‘b
The Madras Chamber

: Madras Chamber of Commerce!
¢ and Industry (Private) :

(S

: INDO-GERMAN Centre
: for SUSTAINABILITY

Indo-German Centre for
¢ Sustainability (Research)

Decentralisation of water resources

Civic enagagement

Fragmented Institution structure

Need for long term vision

Designing for water resilience

Diversify stakeholder involvement

35



COMMUNITY CO-EVALUATION WORKSHOP

Social and Community development Flooding in Chennai

Let’s talk floods!

Waorkshop and Presentation

o4 penrt o Master Thasis with TU Diallt, itk *Keeping e Teat dry - Redhinking U
Planning ond Flood Resibence in the Chennoi Metropaliton Area, indio.

DOORS OPEN
W&M—"W}

Saturday, 10th February 2018
10:20 - 13:30 hrs.

Bockyard
d Mein red, G

orvchi Fegam, b, Chareees

'fU Delft
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Presentation of ideas and discussion

Civic enagagement

Need to build awareness

Decentralisation of water resources

Tapping to the research base

Design of strict building laws
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r(” CMA

Focus area:
Pallikaranai Watershed

Pallikaranai
sub-basin

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
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Meso WAL~

Pallikaranai
sub-basin
-
Pallikaranai
watershed
Micro
-y -~
Nano sub- watershed .-
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4. The Strategy and proposals
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[] Proposed Drainage infrastructure
retrofitted transport corridors

|1 Buckingham Canal with revitalised
edge

[E Existing channels revitalised as
Proposed Blue Corridors

[ Pallikaranai Wetlands
Proposed Pallikaranai extension

[ ] Neighbourhoods selected

. Waterbodies

— Drainage lines
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\OLOGIES

| love coming here
A for lunch breaks!

: ml to see all thel

young pople working
e together for our city!
This place is such a :
gift to the nearby
residential areas!

| feel socially
responsible!

'Nice of the company to"

give us a place to
express our work!

Now we know ho
these bio-retention

ponds are made!

f only all compani

could make this
mandatory! Chennai g

would be a better &
place!

than just an industrial
area! This feels I|ke
change. _
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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

S

AN

3. Primary public park which houses multiple
activities in identified

S
NS

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

Y
AN

4. Community infrastructure along the connector
street identified
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5. Water bodies along the connector street are
identified
V/l 7177 77777557 777 7777777 7777777777777 77777777777777777 7////////////7
7
% 772 72 v 2z '/////%

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

%, 77/ 7/ v, Y7727/ 7////%
6. Unmanaged and derelict open spaces along the
connector street are identified
% /N, A Z ’ A 22 7////%

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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Public Residential
building cluster School Park Temple
I

—

~

Sports centre

School

—_
- . ~~
Collective Housmg‘l\ —

N
N—
Church
School
Z5
L f

‘ A — Pallikaranai Bird
Proposed Connector Street retrofitted with _L School waatlcr::\?zelar /
SWD infrastructure —

/
/

Primary green-blue transit corridor

D Residential streets with trench to direct water
to main corridor

Existing Built-up Areas

_) Proposed Mixed-use activated facades
Existing Socio-cultural Community infrastructure
Proposed Water tanks (Retrofitting of existing swamps)
Pallikaranai wetlands
Existing in-use open / green spaces

Unmanaged open spaces retrofitted with bio-retention gardens
and public accessible spaces
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our premisas
claan to attract
more people!
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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




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




2. Interact - with one another and the environment - To build the feeling of community and social capital

VLY L LARARS

ipedia/commons/a/a9/Chidambaram_Nataraja_temple_tank.JPG




3. Participate - Take part in ongoing processes and decision making - inclusive
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4. Educate - Spreading awareness about the environment and the importance of the different components
of the water network

- " — ,"‘ﬁ__lwm\‘_“,me4*wﬂﬂs‘fW _W::jﬁ- .ﬂj{iw‘?-ﬁ’?‘-""-.-.’_?‘f::;q—.:-g-_n.:_

A, { '."j'.'Mﬁ!



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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Temple

Appropriated Water tank

Activated Open spaces
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Proposed Connector Street retrofitted with SWD infrastructure

Built up

Existing Socio-cultura

Residential — - _
T T =<
Commercial and Retail =<
Primary Green-Blue Corridor o I P
: TN 7 777

Secondary Green-Blue Corridor

Tertiary Green-Blue Corridor

Residential streets with trench

Existing Water bodies to direct water to main corridor

Existing in-use open / green spaces Landscaped Areas

0 60m
Unmanaged open spaces retrofitted with @ i I |

bio-retention gardens and public accessible spaces 30m



Source: https://wwwpinterest.ph/pin/218354281913370514/
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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/Y3NylGFuZCBkaXNuZXk/ 6 5



4. Educate - Spreading awareness about the environment and the importance of the different components
of the water network

¥iA

Source: http://www.managedisaster.org/chennai-flood-relief php 66



Neighbourhood 1

Everyday Rainfall

D treet network - drainage takes place provi
streets are clean and free of blockages
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Neighbourhood 1

10 Year Rainfall

Neighbourhood 2
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n spaces and water tanks that become

. Adjacent o
preferred flooding locations

. Main drainage corridor retrofitted with Storm water
drainage infrastructure

Neighbourhood 1

100 Year Rainfall

~
/
/
/
/
/
/
!
/
——
Adjacent open spaces and water tanks that
. become preferred flooding locations
. Main drainage corridor retrofitted with Storm water
drainage infrastructure
0 60m
O—=—

Neighbourhood 2
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Nano

Neighbourhood

Micro

sub- watershed

Meso

-

Pallikaranai
watershed

Macro

Pallikaranai
sub-basin

)

45‘

CMA
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5. Implementation
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Incentives
Public Sector
/_;.m Planning Gains
DDDD
/_;.mi] Tax abatements
oo0

/_z[l Development Rights

Awards and Publicity

Subsidies
-

Financial Support to Community

[{E

Infrastructure

Expected Outcomes

Private and Corporate Sector

Investing in soft surface
landscape

o
2
=<

Investing in implementation of
Stormwater drainage infrastructure

o
()
=+

,uf’h
H
=<

Volunteering

Corporate Social
Responsibility

o
()
=+

Community Service

,:fh
H
=<

Expected Outcomes

Community

@,

m Empowerment
. oXeXe,

m Community Building
. 0,00

m Better Quality of Living
. 000

m Safety from Floods
.m Ownership and

ekl Maintenance

’m Followin? Building
AHH- Regulations
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PHASE | PHASE Il PHASE IlI PHASE IV
2020 | 2021 2022 2023 2024 2025 2026 2027 | 2028 | 2029 2030 2031 2032 | 2033 2034 2035
MACRO SCALE - Sub-Basin g
Q
32
e~
@
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documentation begins
[t o o
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ress and Planni eview R R R 72 R f
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& °‘£ Macro level Green-blue
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2t
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documentation | Pallikaranai  |mid-catchments
wetland capacity
Pallikarnai wetland ~ Completion
Implementatio
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Design Competition ‘ AC
Mid-catchment Implementation begins Completion
. 7 A 17 7 .
Progress and Planning Review \(D \CD \(D \CD Progress Reviews
9
MICRO SCALE - Sub-Watershed 35
Q
g 2 S o]
£
o S
&L Mapping and Micro level Green-blue
documentation corridors impl_ementation Gompletion
begins
ress and Planning Review (7 A 7 [z A i
Progress and Planning Review @ \(D \(D @j \() Progress Reviews
|
) > Community activities and programmes continue and spread to the rest of the region
NANO SCALE - Neighbourhood g Lm 3 3
: 7
32 ==
e~ T
=3 i <
Mapping and Nano level projects Completion Extension to other
documentation implemented neighbourhoods .
planned Progress Reviews

Progress and Planning R

@
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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?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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.

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Bringing Socio-ecological Resilience to Chennai.

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

Community involvement and decentralisation is crucial in order to realise local

strategies

Place of worship
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More than just water and paying attention to the edges

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

to restore the ruptured ecosystem

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

Rivers

human-nature conflict

Place of worship

Religious square

Associated water tanl
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Contextual yet transferable.

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.

. SOCIAL
CAPITAL

Facilitator:
INSTITUTIONAL
ROLE

local
city

region

scale

ECONOMIC ENVIRONMENTAL
CAPITAL CAPITAL



Rethinking the role of Institutions in Chennai.

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

ARE YOU HARVESTING RAIN WATER 2 YOLUI

CAN DO MORE

OPT FOR SOFT SURFACES!

LET US RECHARGE THE
GROUND TOGETHER
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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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