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An irrigation channel polluted by sewage discharge and solid waste dumping



Madurai



Economic functions Socio-cultural functions

Ecological functions

Farming activities relying on the water tank system

Temple tanks facilitating ground water percolation

Annual Float festival performed on Mariamman Temple tank

Chithirai festival performed on the bed of River Vaigai



City study
Traditional water harvesting system well integrated with the ecological system

Isolated tanks
Small system tanks (fills every 
year)Large system tanks (fills once in 4 
yrs)River

Corporation limits
Surplus channels
Man-made branch channels
Mountain

A subset of tanks, called system tanks, or
‘eris’ are connected to a network of other
tanks and to the river through canals and
thus are the beneficiaries of surplus non-
local rainfall.



City study
Development trajectoryPre-colonial (till 1757)

• Madurai was majorly an agro-based
economy and due to their deep-rooted
social, economic and ecological values for
the ecological system, development
pattern was sensitive.

• Generally villages settled on steeper
highlands with low ground water
percolation and farmlands were located on
low-lying lands which were fertile due to
high ground water percolation.

Irrigation using rain water from the surplus 
channels



• During the colonial time, with the
introduction of railways and administrative
centre, the city started growing on the
north banks of Vaigai.

• Modern water system internalized the
relationship between the local community
and the water system thus making
waterbodies readily available for

Development trajectory Colonial (1757 – 1947)

Dams and bore wells internalized the relationship with 
waterbodies

City study



• During Post colonial period, with real
estate driving the economy, the city was
growing as a large monolithic urban
agglomeration, converting the waterbodies
on it’s way into industrial, residential,
institutional or transport infrastructures
through systemic encroachment.

• This transformation is done through the
reclassification of land use. This is quite
visible from the comparison of the
Masterplan 1992 and the proposed
Masterplan 2021.

Development trajectory Post-colonial (1947 – 1992)

Built encroachments of the waterbodies flooded during 
monsoons 

City study



Development trajectory Upcoming projects/triggers of development

• With new development projects lined up,
ecological systems in Madurai’s peripheries
are under rapid transformation due to an
ecologically insensitive development
pattern.

• An increasing number of projects are being
developed insensitive to the water system
in order to satisfy short term political goals.

Encroachment of  waterbodies by Govt. for new urban 
development

City study
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Area study
Ecological conditions

The site has a rich interconnected seasonally inundated system of irrigation water tanks connected
by overflow channels whose edges are bunded as flood control measure. The major highways have
modified the natural water flow such that they have divided the ecological system into separate
micro-watersheds.

Water extent – monsoon

Waterbodies – surplus 
Channel (only in monsoon)  

Water extent – once in 50 yrs

Water extent – summer

Primary road
Watershed divide
Water flow lines
Ridge lines
Bunds (Embankments)

Low High

Contours at 1m interval

Flood breach points in bunds

0 500m N
Bund along the water
channel
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Based on overlapping the various layers of ecological conditions, Building densities, open space
structure and the ecological issues, six major ecological zones with varying ecological roles were
identified. These were further studied to understand the nuances at a more detailed scale.

Ecological zones 

Water extent – monsoon
Water extent – once in 50 yrs

Water extent – summer

Primary road
Water flow lines
Ridge lines

Waterbodies – surplus 
Channel (only in monsoon)  

Flood breach points in bunds

Flooding on low lying lands
due to backflow from
channelsFlooding on lakes that were
encroached
Valley areas with high 
building density
Valley areas with medium  
building density
Valley areas with less  
building density
Ridge areas with less and 
moderate building densities

0 500m N
Ecology under verge of loss
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Area study
Ecological conditions

• Lack of sensitivity in the development framework and regulations(building density, ground
coverage, street layout) towards the ecological system has caused various socio-ecological
issues(urban flooding, depletion and deterioration of ground water quality).

• Need to regulate the ratio of Building density vs available permeable ground cover with
respect to local ecological conditions.

- Low lying lands = No construction
- Valley areas = Low building density
- Ridge areas = Medium building density
- Waterbodies = No construction

• Streets should be laid out such that they don’t block the natural flow of water to ensure
recharge of water bodies.

• Need to reserve open spaces within the urban built form to ensure ground water recharge.

Inferences

Haphazard urban development on flood plains shrinking the catchent area of the 
water bodies



• Loss of positive socio-spatial associations with water
system along with lack of sensitivity in development
framework and regulations towards treatment of water
edge has led to it becoming backyard which in turn leads to
negative spatial associations with water system.

• Water system to be made accessible to local community.

• Buildings should be oriented facing the water system.

• Everyday community functions should be present along the
water system in order to create purpose.

• Land along the water system should be community-owned
and open spaces in order to enhance social associations
with the water system.

• Sustainable waste management plan needed in order to
prevent damage to the water system.

• Top-down interventions through regulations and planning
mechanisms along with strategies for enhancing the
existing interdependencies through Govt. schemes needed.

Inferences



Issue identification



An ecologically sensitive neighbourhood which is also socially and economically 
sustainable, healthy, and climate change resilient where people’s everyday lives revolve 

around symbiotic relationships with water.

Vision

1. To strengthen the ecological system & give back to nature.

2. To foster the development of an ecology-determined urban form.

3. To create and enhance interdependencies between the local 

community and the ecological system.

4. To ensure environmentally sustainable urban development.

Objectives

Ecology Development

Community

Design Concept



Design intervention - Integrating Sustainable waste management into urban form 
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Integrated waste processing centre

Community-level Compost parks

Agricultural and Animal husbandry waste processing
centre

Solid waste dumping spots
Highly polluted water bodies
Moderately polluted water bodies
Repairable condition water bodies
Areas discharging sewage into channels
Areas with Municipal Underground drainage
Areas with septic tanks and negligible discharge
into channels

Existing waste management system

0 500m N



Design intervention - Integrating Sustainable water management into urban form 
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Primary Bio swale

Secondary Bio swale

Tertiary Bio swale

Neighbourhood level water harvesting tank

Community level water harvesting tank

Bridge filters for Removing solid waste

Alternate Underground pipe for carrying sewage

Natural water flow
Sewage water flow
Arterial roads

Existing Water management system

Water extent – once in 50 yrs

Water extent – summer
Flood breach points in bunds

Water extent –
monsoon

Waterbodies – surplus Channel (only in monsoon)                                                                                 
0 500m N



Biodiversity park

Design intervention – Enhancing the functioning of the ecological system
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Primary Green Corridor along Primary Bio swale

Secondary Green Corridor along Secondary Bio swale

Compost parks doubling up as Urban Farms and
Recharge areas

City-level Blue-green ecological corridor

Reserved land for Farming

Proposed Skill Development centre
Proposed Agricultural waste processing centre

Demarcating part of the lake for farming
during dry season

Reserved land for public and productive open spaces

Co-operative housing for Farmers and Cattle rearers

0 500m N



Design intervention – Integrating movement system with the Ecological system
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Primary streets along primary green corridors Pedestrian & Cycle movement corridor along
Secondary green corridors

NMT track along water channel
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Design intervention – Fostering Adaptive urban growth through water-sensitive development 
framework
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Medium dense residential areas (Ridge areas)

Low dense residential areas (Valley areas)

No construction areas (Low-lying flat lands)

High dense work areas (Arterial road, Ridge areas)

Existing FSI: 2
Proposed FSI: 2.5
Existing Ground
coverage:90%
Prop. Ground coverage: 75%

Open ground to be fully
permeable for percolation

Existing FSI: 2
Proposed FSI: 3
Existing Ground
coverage:90%
Prop. Ground coverage: 50%

Open ground to be fully
permeable for percolation

Existing FSI: 2
Proposed FSI: 0
Existing Ground
coverage:90%
Prop. Ground coverage: 0%

Open ground to be fully
permeable for percolation

Existing FSI: 3
Proposed FSI: 3.5
Existing Ground
coverage:50%
Prop. Ground coverage: 40%

Open ground to be fully
permeable for percolation

High dense commercial areas (Arterial road, Ridge areas)

Medium dense mixed use functions (Prim. green
corridors)

Low dense community-level mixed use functions
(Secondary green corridors)

High dense work areas on relocated Godown areas

Relocated Godowns and Car workshops

Existing FSI: 2
Proposed FSI: 2.5
Existing Ground
coverage:90%
Prop. Ground coverage: 90%

Open ground to be fully
permeable for percolation

Existing FSI: 2
Proposed FSI: 2.5
Existing Ground
coverage:90%
Prop. Ground coverage: 75%

Open ground to be fully
permeable for percolation

Existing FSI: 2
Proposed FSI: 2.75
Existing Ground
coverage:90%
Prop. Ground coverage: 60%

Open ground to be fully
permeable for percolation

Existing FSI: 3
Proposed FSI: 3.5
Existing Ground
coverage:50%
Prop. Ground coverage: 40%

Open ground to be fully
permeable for percolation0 500m N



Design intervention – Enhancing and Creating socio-spatial associations through place-making along the water system
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Farmer’s market + Dairy market                                                                                               

Enhanced temple precinct

Open-to-air Sports centre 

Social infrastructure

Neighbourhood level nodes                                                                                                    

City level nodes                                                                                                             

Neighbourhood level vehicular nodes                                                                                          

Inter-community level nodes                                                                                                     

Community level nodes                                                                                                        

0 500m N



Proposed Guidelines for development 



Ecology as an integral part of the Urban experience

Golden shower tree

Pink Trumpet Tree,
Gulmohar tree

Neem, Peepal,
Mango trees
Coconut palm tree

Existing trees
Mango trees
Small trees

1. In Nodes as 
Landmarks

2. Thick canopy in 
Biodiversity park

3. Coconut 
plantations

4. Palm trees 
strengthening 
Bunds
5. Along Park-
Channel edge

6. Along Work area-
Channel-NMT edge

7. Along Work area-
park-Channel-NMT

8. Along Small ponds 
proposed

9. Double line along 
Vehicular movement

10. Single line along 
Pedestrian movement

Existing residential
Proposed residential

Existing School
Proposed School
Proposed Market

Proposed
Community
facilitiesProposed
Integrated Waste
processing centres

Proposed mixed use-
Neighbourhood level
Proposed mixed use-
Community level
Proposed Mixed
use work places
Proposed
Commercial- City
level

Proposed
Agriculture-related
facilities



Public square – During Dry season

Public square – During Monsoon season Canal edge – During Monsoon season

Canal edge – During Dry season



Way forward!

While the bottom-up moves focus towards

community-driven strengthening

Community – Ecology Symbiosis, the

top-down moves foster Eco-sensitive urban

transformations by tackling speculative real

estate development pressures and ensure that

urban growth is fostered adaptively such that

both the Ecology’s needs as well as the

Community’s needs are met.

Environmentally, economically and

socially interdependent communities

with the ecological system whose everyday

lives revolve around sustainable waste

management, water-based livelihoods,

movement system integrated with water

system are the way to go about!

People from the local Indigenous communities actively engaging with the tank on a 
daily basis  



Thank you
Author’s visualization of an eco-sensitive urban development of 
Kodikulam
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