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OBJECTIVE

To mainstream NBS approaches to promote climate resilience in India

Exacerbating risks due to the nature of urbanization in India

Mumbai Floods 2005
Chennai Floods 2015

Key Climate risks in India



VISION

Addressing climate change through nature-based solutions

By promoting strategic 
basin planning and 
water-sensitive urban 
design

Key Principles Key Approaches

By mainstreaming 
blue-green 
infrastructure 
planning and 
implementation in 
Indian cities



THEORY OF CHANGE

How we are integrating nature-based solutions through planning, design and advocacy projects across multiple scales  

Chennai Third Vision Masterplan, CMDA
Theme: Sponge City And Climate Resilience
Adyar River Basin Vision

Sponge City: Detailed Feasibility Study In 
Kosasthalaiyar Basin - Integrated Stormwater Design

Sponge City Park: Pilot Project

Sponge Handbook: Chennai

https://storymaps.arcgis.com/stories/6bc724ae26f54b87817380e638541d72


INSTITUTIONAL SCALE: SPONGE HANDBOOK

Tools for policymakers to integrate blue-green infrastructure into urban infrastructure delivery

SPONGE HANDBOOK: CHENNAI
https://issuu.com/skb347/docs/team_sponge_s
ponge_handbook-chennai

CLIENTS

Deutsche Gesellschaft für Internationale
Zusammenarbeit (GIZ) | Gov’t Departments of TN

Greater Chennai 
Corporation

https://issuu.com/skb347/docs/team_sponge_sponge_handbook-chennai


INSTITUTIONAL SCALE: SPONGE HANDBOOK

Regrading an Existing Park to a 
Sponge Park

Redesigning a school playground 
to a sponge playground

Sponge Open Spaces within 
Residential Courtyards

Tools for policymakers to integrate blue-green infrastructure into urban infrastructure delivery



OUR CURRENT EFFORTS 

Mainstreaming nature-based solutions among urban local bodies, government institutions, and academia



METROPOLITAN SCALE: THIRD MASTERPLAN VISION, CMDA

Metropolitan Diagnostics 

9

Metropolitan Diagnostic
Climate Risks and Urban Development

● Urban areas are exposed to elevated flood risks 
because of impervious catchments that lead to 
increased runoff. 

● Lack of aquifer recharge due to imperviousness 
increases risk of water scarcity. 

● Built-up areas also contribute to urban heat 
island effect increasing the risk of heat-related 
fatalities.

● Increased blue-green areas can mitigate some 
risks. But only 2% of Chennai city are declared 
parks (SMP) ; 24 km2 of declared forest in CMA 
(SMP) and 91.31 km2 of water bodies present in 
CMA  (C&AG, 2017) 

Source: Challenges in Chennai City to Cope with Changing Climate
Map Data: ESA World Cover with Global Human Settlement Layer

Constraining rivers and 
developing floodplains 
increases flood risk

Shrublands

Land Cover
Built-up

Croplands

Bare / Sparse Veg.

Grasslands

Wetlands and 
Waterbodies

Tree Cover

Reduced greenery 
within built-up areas 
contributes to urban 
heat island effect

New developments in 
low-lying areas 
increase exposure to 
flooding and sea level 
rise

Loss of water bodies to 
unregulated development 
increases flood and water 
scarcity risks

Conversion of forested 
areas or farmlands to 
concrete increases 
flood and water 
scarcity risks

Coastal developments 
not built to code will be 
vulnerable to cyclones



Sponge City Ecological Framework
PROTECT Ecosystems and 
water bodies from 
encroachment or pollution 
(P) 

RESTORE Ecological 
functions of degraded or 
polluted landscape (R)

ENHANCE Coastal, 
riparian, and wetland areas 
to withstand climate 
change (E) 

CONSTRUCT Blue-green 
infrastructure in urban 
open spaces, streets, and 
buildings to replicate 
natural systems (C) 

Spatial framework to prioritize where blue

negative urban impacts, enhanced to face climate risks, and constructed to mitigate hazards 

METROPOLITAN SCALE: THIRD VISION MASTERPLAN, CMDA



Sponge City Chennai

Where and how should Chennai prioritize the 
following nature-based solution actions?

PROTECT Ecosystems and water bodies 
from encroachment or pollution (P) 

RESTORE Ecological functions of 
degraded or polluted landscape (R) 

ENHANCE Coastal, riparian, and wetland 
areas to withstand climate change (E) 

CONSTRUCT Blue-green infrastructure in 
urban open spaces, streets, and buildings 
to replicate natural systems (C) 

ER CP
Stick notes on the map 
with your comments 
following the color 
code

PROTECT Peri-Urban 
Aquifer Recharge Areas 

from urban sprawl

PROTECT Peri-Urban 
Wetlands and Drinking 

Water Reservoirs

ENHANCE Shoreline 
against sea level rise 

and erosion

ENHANCE Riparian 
Areas and Buffers to 
limit riverine flooding

PROTECT Peri-Urban 
Wetlands and Drinking 

Water Reservoirs

RESTORE Polluted and 
encroached Water 

Bodies

CONSTRUCT Blue-green 
Infrastructure in flood-

prone areasCONSTRUCT Aquifer 
recharge infrastructure 

in high yield zones

RESTORE Polluted 
Rivers and Estuaries

METROPOLITAN SCALE: THIRD MASTERPLAN VISION, CMDA



Existing MRTS
Existing Metro line
Proposed Metro line
Existing MRTS stations
Existing Metro stations
IT industry
Automobile & Manufacturing
Other Industries

CONNECT nodes with 
peripheral transit line

PROMOTE water-sensitive 
mixed use, eco-industrial 

nodes
PROMOTE climate-

sensitive cultural and 
residential districts

STRUCTURE growth along corridors 
for dense, walkable neighborhoods 

with public amenities and 
infrastructure

IMPROVE services in 
non-sewered 

neighborhoods

CONNECT ring road and 
highways with mass 

transit networks

STRUCTURE growth to 
avoid risk-prone areas

IMPROVE adaptive 
capacity in informal 

settlements

METROPOLITAN SCALE: THIRD MASTERPLAN VISION, CMDA

Resilient City Chennai

Where and how should Chennai prioritize the 
following urban development actions?

STRUCTURE Urban expansion through 
risk-sensitive land use planning (S) 

CONNECT Transit-oriented Developments 
with sustainable mobility networks (C) 

PROMOTE Mixed-use economic nodes as 
climate-resilient cities (P) 

IMPROVE Service delivery and housing in 
vulnerable areas (I) 

PC IS
Stick notes on the map 
with your comments 
following the color 
code



METROPOLITAN SCALE: ADYAR BASIN VISION 

Developing an integrated ecological development vision for Adyar Basin in Chennai 

Kovalam 
Basin

● Adyar basin is the 
southernmost of the 
three major river 
systems within 
Chennai city extents

● The riverine transect 
encompasses urban, 
peri-urban and rural 
contexts of the 
Chennai Metropolitan 
Area

● The Adyar Basin has 
the river as a major 
ecological corridor and 
three development 
corridors (ORR, GST 
Road, Bengaluru-
Chennai highway)

Guindy National Park

Airport

Adyar and the 
Metropolitan Area



METROPOLITAN SCALE: ADYAR BASIN VISION 

A Strategic Planning River-sensitive framework

[Left to Right]: 1) Estuarine Residential Zone, 2) Forested Institutional Zone, 3) Riparian 
Infrastructural Zone, 4) Riparian Peri-urban Zone, 5) Reservoir Industrial Zone, 6) Headwaters 
Rural Zone 

RISK & RESILIENCE

ECOLOGY

CULTURE & LIVELIHOODS

OPEN SPACE & ACCESS 

URBAN DEVELOPMENT & 
HOUSING

Economic nodes 
and land use

Groundwater 
systems

Infrastructure 
and Risk

Culture and 
Livelihoods

Land and 
Water



METROPOLITAN SCALE: ADYAR BASIN VISION 

A Strategic Planning River-sensitive framework



NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin 

SPONGE CITY FEASIBILITY AND PILOT PROJECT

Detailed Feasibility and Project Report for Blue-green Infrastructure

COLLABORATORS

CARE Earth, IIT Madras, EVOLVE Engineering

CLIENTS
Royal HaskoningDHV for GCC

Sponge City Feasibility for Mathur Colony 

Land Cover 
Mapping and 
Street Surveys 

1

● Using GIS, CAD, field visit 
and reconnaissance to 
accurately represent land 
cover, street widths and 
feasibility of blue-green 
infrastructure

2 Siting Sponge Street 
and Open Space 
Interventions  

● Designing blue-green 
infrastructure for streets 
and open spaces based on 
spatial, land-use, and 
hydrological opportunities



33 Quantifying Impact of Sponge 
Network on Flood Mitigation 
and Aquifer Recharge 

● Evaluating the impact of 
proposed blue-green 
infrastructure network on runoff 
volume reduction and 
infiltration increase for specific 
storm return periods

NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin 

Dynamic Hydrological Modeling Simulation results from 5, 10, 25 year R.P storms 
with and without blue-green infrastructure



NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin 



NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin 



NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin 



Green Park for Healthy 
Living

Habitat for Flora and 
Fauna

Infrastructure to Reduce 
Flooding and Raise 
Aquifers

Neighbourhood 
Commons for Vibrant 
Social Life

DETAILED PROJECT REPORT | Mathur MMDA Sponge Park: Strategic Goals and Proposed Plan

PILOT SCALE: SPONGE PARK



Forebay

Infiltration Basin

Recharge Well Cistern for Water Harvesting

Bioswale

DETAILED PROJECT REPORT | Sponge Park at Mathur MMDA Football Grounds: During Storms

PILOT SCALE: SPONGE PARK



DETAILED PROJECT REPORT | Sponge Park at Mathur MMDA Football Grounds: During Storms

During Storms

Section 1-1

During Dry Periods

PILOT SCALE: SPONGE PARK



PILOT SCALE: SPONGE PARK
கால்பந்துமைதானை்

(Football Ground)
சிறுவர்பூங்கா

(Children Play Area)
படிதல்ததாட்டி

(Infiltration Basin
இயற்மகததாட்டை்

(Biopark)
நமடபாமத

(Jogging Track/ Pathway)



“
Happy to see a park like this in our 

community which has no breathing space 

for old people and women like us

-Elderly man & Woman from the RWA 

PILOT SCALE: SPONGE PARK



PILOT SCALE: SPONGE PARK



LEARNINGS SO FAR…

● Compelling visuals and storytelling can be a powerful political tool to communicate risks and co-
benefits of bundling nature-based solutions into infrastructure delivery 

● Integration of high-level visions with strategic pilot projects that touch upon multiple priority 
areas are necessary for key stakeholders

● Integrating spatial and non-spatial approaches : Policymakers, planners, urban designers and 
engineers need to collaborate to integrate guidelines, plans, and infrastructure projects

● Institutional Reform: Design Manuals and Standards at National Level (CPHEEO), Regulations and 
Bylaws at Local Level 

● Capacity Building: Updating Engineering Curriculum at National Level, Training for Municipal 
Engineers and Maintenance Personnel at Local Level

● Inter-governmental and multi-scalar Coordination: of blue-green infrastructure strategies and 
investments at metropolitan, municipal, and ward levels. Inter-departmental Coordination: for the 
integration of multiple systems for implementation and maintenance of blue-green infrastructure. 

● Procurement Reform: Prohibitive qualifications for Municipal and Multilateral procurement for 
innovative firms in blue-green space competing against firms with decades of gray infrastructure 
experience. 

● Green-Blue Financing: Unlocking new finance models including blended finance, public-private 
collaborations to finance the planning, design, implementation and maintenance of blue-green 
infrastructure

Key Takeaways and Way Forward



Thank you !

Manushi Ashok Jain

Co-founder & Director (Business Development, Operations and Design)

Sponge Collaborative | Chennai, Bengaluru & Lyon, France

Email: manushi@spongecollaborative.com

MAINSTREAMING NATURE-BASED SOLUTIONS IN INDIA’S CITIES


