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Project Objective and Significance

● Assess institutional gaps within GCC on understanding of Sponge City 
and evaluate current implementation practices of Sponge Parks

● Develop a spatial framework for prioritising Sponge Parks using 
pre-existing datasets and providing a Zone-wise summary of prioritised 
OSRs for Sponge Park upgrading

● Design toolkits and guidelines for planning, designing, finance, procure, 
implement, and maintain Sponge Parks for typological size and 
conditions



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

Over the past 4 months, our team has developed a manual to help GCC transform OSRs into Sponge Parks 

We are here

❏ Review of Sponge Park 
Implementation Complete

❏ Open Space Analysis Complete
❏ Capacity Interviews Complete

❏ Strategic and Spatial Framework for 
Sponge Park prioritisation Complete

❏ Preliminary results for Validation 
Complete

❏ Draft Manual Complete
❏ Final Manual with Annex and Workshop 

Proceedings To be Complete after 
Workshop

❏ Presentation of Sponge Park Manual 
TODAY

❏ Training Workshop on Using Manual 
TODAY



Project Significance and Framework
● Why Chennai needs Sponge Parks
● Sustainable Infrastructure Lifecycle

Gap Assessment and Sponge Park Manual Structure
● Institutional Gap Assessment
● Structure of the Manual

Spatial Framework for Prioritising Sponge Parks
● The Potential of OSRs in Chennai
● Priority Wards and OSRs for Sponge Parks

Overview of Sponge Park Manual
● Strategic Planning for Sponge Parks
● Designing Sponge Parks
● Implementing Sponge Parks
● Maintaining Sponge Parks
● Improving Sponge Parks

Workshop

Agenda of Final Workshop
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Project Significance and Framework

● Why Chennai needs Sponge Parks?

● Sustainable Infrastructure Lifecycle



Why does Chennai need Sponge Parks?

Water Pollution

Flooding and 
Water Logging

Water Scarcity

Heat Wave
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Increasing climate risks in Chennai

2004

2015

Catalysts for Integrated Storm Water 
Drainage Projects in Kosasthalaiyar, 
Cooum, Adyar and Kovalam Basins

Flooding
1.8 million people 

displaced and 
economic losses 

estimated at $7.43 
billion – $14.67 billion 

(Transforming Chennai, Okapi, 2016) 

2019
“Day Zero” 

Four of the 
reservoirs ran dry

2016
Cyclone Vardah

Cyclone Fanoos 
& Flooding

Tsunami

2023 - 2046

21.75 km2 is under the threat 
of inundation to 0.5m 
sea-level rise 
(Challenges in Chennai City to Cope with Changing Climate,CCDM, 2020)

2.4°C - 2.5°C rise of 
temperature predicted  by 
2041-2070 
(Challenges in Chennai City to Cope with Changing Climate,CCDM, 2020)

Greater frequency of 
cyclones making landfall 
during 2002 and 2021 as 
compared to 1982-2001 
(Hindustan Times, 2022)

2005

Cyclone Nilam
2012

Projected annual water 
deficit  in the year 2050 is 
4872 MCM 
(Strengthening Climate Change Resilience in Urban India, ADB, 2019) 

About the Climate Resilience and Sponge City Theme

Cyclone Nivar
2020

Cyclone Mandous
2022

2008
Cyclone Nisha

Ongoing CMDA Stormwater Plan, 
Blue-green Infrastructure Study, 

and Third Master Plan

2023
Heat 

Hottest 
summer on 

record

2023
Cyclone Vardah

Climate change is increasing the intensity and recurrence of extreme flooding, drought, and heat in Chennai 



Mumbai Floods 2005 Chennai Floods 2015

Coastal Road Project in Mumbai

Urban 
Expansion in 
Chennai

Urban 
expansion

Encroached 
Water Bodies 

Reduced 
recharge

Riparian 
edge 
built-up

Reduced 
resilience to 

storm surges

Contamination 
at source

Unregulated 
Quarrying

Increased 
flood risk 

Image Credit : CARE Earth / Scroll.in Image Credit : Sponge Collaborative

The loss of green cover and water bodies to urban development reduces aquifer recharge in increases runoff  



DPR for ISWD for Kosasthalaiyar Basin in GCC (2018)

Likelihood of Experiencing 2-year 
return period storms
In any given year 50%
Over 2 years 75%
Over 5 years 97%

Likelihood of Experiencing 10-year 
return period storms

In any given year 10%
Over 2 years 19%
Over 5 years 41%

Likelihood of Experiencing 5-year 
return period storms
In any given year 20%
Over 2 years 36%
Over 5 years 67%

Likelihood of Experiencing 25-year 
return period storms

In any given year 4%
Over 2 years 8%
Over 5 years 18%

Stormwater drains in India are designed to handle 2 and 5 year storms. This degree of resilience will not be 
sufficient in a changing climate and increasingly urbanised catchments 

Map from Kosasthalaiyar ISWD showing flood occurring sections during 5 year storm

Stormwater drains have a 
20 - 50% chance of failing 
during a storm event in any 
given year

Blue-green infrastructure 
or Sponge Parks can cost 
effectively increase the 
capacity of gray 
infrastructure and make 
cities more resilient to 
extreme storms



The Gray Infrastructure approach to flood mitigation

Water Logging 
/ Flooding

Storm water system 
cannot manage extreme 
storms as peak runoff 
exceeds capacity

Sponge Parks can help limit flooding and create opportunities for recharge as an urban blue-green network 

Lack of infiltration leads 
to aquifer deplation

No
infiltration

The Sponge City approach to flood and drought mitigation

Minor Water 
Bodies

Minor Water 
Bodies

Storm water system can 
manage extreme storms 
because of reduced runoff 
volume and increased lag

Sponge Open 
Parks

Sponge Parks

Infiltration



Sponge Parks mitigate climate risks detain stormwater, recharge aquifers, and reduce ambient temperatures 
while providing social amenities to residents and a habitat for urban wildlife  



In Kosasthalaiyar Basin, we designed a Sponge Park pilot following a detailed feasibility study for the area

Pilot project will improve open 
space by integrating more 
social amenities with 
blue-green infrastructure



We engaged the community of Mathur Colony so the Sponge Park is customised to meet local social and recreational needs

“ 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 



Mathur MMDA Park

4th Cross Street
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Infrastructure to Reduce 
Flooding and Raise 
Aquifers

The design of the Integrated Sponge Park improves public spaces and biodiversity while mitigating multi-hazards 

மைழ 
ேதாட்டங்கள்
(Rain Gardens)

குன்று / ேமடு
(Mound)

இயற்ைகேதாட்டம்
(Biopark)

சமூக ேதாட்டம்
(Community 

Garden)

கால்பந்து 
ைமதானம்

(Football Ground)

படிதல் ெதாட்டி
(Infiltration Basin)

கபடி ைமதானம்
(Kabaddi Court)Green Park for Healthy 

Living

Habitat for Flora and 
Fauna

 Neighbourhood Commons 
for Vibrant Social Life

நைடபாைத
(Jogging Track/ 

Pathway)

பூப்பந்து 
ைமதானம்

(Badminton Courts)

மூழ்கிய முற்றம்
(Sunken Court)

சிறுவர் பூங்கா
(Children Play Area)

ெவளிப்புற 
உடற்பயிற்சி 

கூடம்
(Outdoor Gym)

வசதிகள் ைமயம்
(Facility Block)

ைகப்பந்து 
ைமதானம்

(Volleyball Court)

எதிர்வாய்
(Forebay)

மைழநீர்
வாய்க்கால்

(Bioswale)



Overflow Pipe 
to SWD

Inlet Pipe

Infrastructure to Reduce 
Flooding and Raise Aquifers

மைழ 
ேதாட்டங்கள்
(Rain Gardens)

எதிர்வாய்
(Forebay)

படிதல் ெதாட்டி
(Infiltration Basin)

மைழநீர்
வாய்க்கால்

(Bioswale)

மூழ்கிய முற்றம்
(Sunken Court)

எதிர்வாய்
(Forebay)

During Heavy Storm 
(1 in 25 year R.P or higher)

STORAGE Area (m2) Volume (m3)

Raingardens (R.G) on Street 84 m2 100 m3

Sunken Court (Red Hatch) 56 m2 12 m3

Infiltration Basin (Green Hatch) 255m2 355 m3

Shallow Park Grading 1190 m2 328 m3

Deep Park Grading 1567 m2 862 m3

TOTAL 3152 m2 1,657 m3

+ 09.35m

+ 10.35m

+ 10.65m

+ 9.20m

+ 10.70m

+ 10.35m

+ 9.50m

+ 9.30m

+ 9.90m

+ 8.85m

+9.90m
+ 10.0m

+ 10.35m

+ 10.15m
+ 09.85m

+ 9.80m

+7.85m

+ 8.55m

+ 10.20m

R1

O1

C1

C2

I3

I4

F1

F2

I1

I2

Co1

The Proposed “Sponge Park” receives water 
inflow from majorly through two inlets 
respectively  I1  and I2 .

During moderate storms, the inflow through  I1  
and I2  will be stored in lower sections of the 
park and allowed to infiltrate through soil and 
bore wells. 
During heavy storms, the park and the 
infiltration basins with recharge wells fill up. 

Overflow from storm events in exceedance of 
25 year R.P. are directed to stormwater drains 
with significant lag time.

+ 9.10m

R1

O1

I3

I4

Sponge Park is graded to temporarily detain runoff from extreme storm events while keeping streets and buildings safe 



Recharge Well

Inlet into Open Space 

Fore
bay

Sunken 
Court

Infiltration 
Basin

Overflow 
Outlets

● The total inflow over 24 hours during a 25 year return period storm 
through inlet I1 is 1,992 m3, which is contributed from west of 
sponge park.

● The total inflow through inlet I2 is 545 m3, which is contributed 
from east.

Total Inflow Volume into Sponge Park through I1 during 25 year R.P. storms

Flow rate 
(Litres / second)

Duration
(Hours)

O1

C1

C2

I2

I3

I1

I2

C1I1

Dynamic Simulation of 25 year R.P. storm over 24 hour period

SWD I1 R1 O1 SWDI2 I4I3

Sponge City Park and Street Benefits
Water Storage Volume (in m3) 1,657 m3

Infiltration Volume 
(over a 24 hour period during a 25 year storm in m3) 3,797 m3

Open space and Recreational Amenities 4,060 m2

Hydrological modelling of the Sponge Park quantified runoff storage and infiltration volume achieved in extreme storms 



I1

I2

R1

R2

O1

SWD

The Sponge Park helps the neighbourhood withstand flooding from 25 year storms and improves aquifer health 



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

GCC has committed to the Sponge City approach by implementing Sponge Parks across various Zones and Wards

In Vartha park (sponge park 41 in zone 11) , the recharge pit was constructed in a 
playground and then fenced, rendering the middle of the park inaccessible for 

social uses

In Mayor sundar Rao park (sponge park 21 in Zone 5), the recharge pit did not 
drain the water after more than 10 days since the December floods. Leaf litter 

was seen collecting around recharge wells

Sponge Parks by the GCC are created by the construction of pits of varying 
depths to store water draining into wells to recharge the aquifer

In Vartha park (sponge park 41 in zone 11) , the construction of the pit 
disrupted the jogging trail and led to an observed decline in users

x 2x

Zone 5 Zone 6

Zone 11



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

We compared our technical drawings and spoke to engineers to understand how Sponge Parks could be improved

Type 1

Type 2

Type 3

+ 10.x

+ 10.x

I3

R1

R1

Sponge Park detail and schematic drawings from GCC Integrated Sponge Park details by Sponge Collaborative



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

A. Strategic Planning (Understanding Need) 
● How does GCC identify the hydrological, infrastructural, and social need for 

Sponge Parks? 
● Does the GCC make data-driven decisions or engage communities to determine 

the need for transforming open spaces?
● Is there a city-level, metropolitan, or basin scale framework for how Sponge 

Parks are planned as a network to mitigate disaster risks?  

B. Prioritization  (Prioritising Need)  
● How does GCC prioritize which open spaces are upgraded into Sponge Parks?
● Does the GCC use social environmental pre-screening mechanisms, 

multi-criteria decision criteria, or geospatial tools to select open spaces?
● Is there adequate city-level, zonal level and ward level data to select priority 

open spaces for Sponge Park upgrading? 

“Sustainable Infrastructures are built or natural 
systems that provide services in a manner that 
ensures economic and financial, social 
(including gender), environmental (including 
climate resilience), and institutional 
sustainability in line with the Global Goals and 
over the entire infrastructure lifecycle, from 
strategic planning all the way to 
decommissioning.”  (GiZ, UNEP 2018)

A

B



About the Climate Resilience and Sponge City Theme
C. Project Planning (Feasibility and Sizing) 
● How does GCC determine the feasibility, community need, social / environmental 

impact, and technical requirements of Sponge Parks?
● Does the GCC use flood modelling, soil and water testing, cost benefit analysis, 

and life cycle studies to determine infrastructural requirements from open 
spaces?

● Is there adequate technical and administrative capacity within GCC or 
academic/practitioner networks to determine the storage and recharge 
capacities required from Sponge Parks?

D. Concept Design (Programming and Siting) 
● How does GCC design the layout, blue-green infrastructure components, and 

social amenities of Sponge Parks?
● Does the GCC use high performance landscape standards, best management 

practices, and placemaking principles towards improving open spaces?
● Is there adequate technical and administrative capacity within GCC or consultant 

networks and adequate information to design Sponge Parks?

E. Detailed Design (Hydrology and Specifications) 
● How does GCC detail the grading, planting, blue-green infrastructure, social 

programs, and placemaking components of Sponge Parks?
● Does the GCC have design guidelines and specifications to ensure quality and 

implementable detailed design by consultant or contractor?
● Is there adequate administrative capacity within GCC and technically qualified 

providers for design and construction documentation towards tendering of 
Sponge Parks?

Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

A

B

C

D

E



About the Climate Resilience and Sponge City Theme
F. Finance
● How does GCC arrive at costing and identify sources for financing the 

construction and maintenance of Sponge Parks? 
● Does the GCC utilise sectoral budgets, special state programs, 

intergovernmental grants, multilateral financing, PPP or CSR funding to finance 
projects?

● Is there adequate administrative capacity within GCC to make budgetary 
proposals, multilateral grant requests, or private sector partnerships to finance 
Sponge Parks?

G. Procurement
● How does GCC procure consulting services for design, contractors for 

construction, and vendors for products and operations to implement Sponge 
Parks? 

● Does the GCC use quality-based criteria for the selection of goods and services 
or empanelment of consultants required to transform open spaces?

● Is there adequate administrative capacity within GCC and technically qualified 
providers to ensure timely and effective implementation of Sponge Parks?

H. Construction 
● How does GCC ensure construction of Sponge Parks in line with design 

documentation, budget, and schedule? 
● Does the GCC promote best practices in construction site management, use of 

sustainable materials, local sourcing of products, and native planting?
● Is there adequate technical and administrative capacity within GCC to ensure 

high quality construction of Sponge Parks within budget and schedule?

Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks

A

B

C

D

E

F

G

H
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About the Climate Resilience and Sponge City Theme
B

C
I. Operation and Maintenance 
● How does GCC ensure continued operation of Sponge Parks and specific 

maintenance of blue-green infrastructure and planting? 
● Does the GCC have clear guidelines, allocated budgets, and trained staff for the  

continued maintenance of Sponge Parks over its lifecycle?
● Is there adequate technical and administrative capacity within GCC or trusted 

service providers to ensure efficient operation and maintenance of Sponge 
Parks?

D

J. Decommission and Repurpose 
● How does GCC monitor the performance of Sponge Parks and determine the 

need for decommissioning, upgrading, and repurposing? 
● Does the GCC have infrastructure lifecycle considerations for the continued 

maintenance and eventual decommissioning or repurposing of Sponge Parks?
● Is there adequate technical and administrative capacity within GCC to monitor 

aquifers, tree health, and climate risks to determine new infrastructure lifecycle 
for Sponge Parks?

E

F

G

H
I

J

Sustainable Infrastructure Framework is used to assess capacity and structure the manual for Sponge Parks
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Gap Assessment and Sponge Park Manual Structure

● Sustainable Infrastructure Lifecycle:
Strategic Planning > Prioritization > Project Planning > Concept Design > Detailed Design > Finance 
> Procurement > Construction > Operation and Maintenance > Decommissioning and Repurposing

● Data Collection and Inception Report



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

We conducted a validation workshop to present project approach and gather initial feedback on capacity gaps

Which infrastructure 
lifecycle of the Sponge Park 
has the highest need for 
capacity building?

(Respondents could select multiple 
options)

Strategic Planning (Understanding Need) 48% Financing 33%

Prioritisation (Prioritising Need) 48% Procurement 10%

Project Planning (Feasibility and Sizing) 57% Construction 38%

Concept Design (Programming and Siting) 33% Operation and Maintenance 62%

Detailed Design (Hydrology and Specifications) 62% Decommissioning and Repurposing 19%



About the Climate Resilience and Sponge City Theme
We interviewed Administrative Heads and Zonal Engineers to identify how GCC implements Sponge Parks

Department Heads Zonal Engineers

Flooding and Aquifer Recharge Potential are the two biggest factors considered in the planning of Sponge Parks

Lack of technical understanding within the department and lack of data / information were considered main gaps for why factors 
are not proper considered

A. Strategic Planning (Understanding Need) 



About the Climate Resilience and Sponge City Theme

Department Heads Zonal Engineers

Aquifer recharge, flooding, and size are the some of the factors considered in the prioritisation of Sponge Parks

Lack of data / information, lack of technical understanding within the department and lack of budgets were considered main gaps 
for the lack of a clear prioritisation framework

B. Prioritisation 



About the Climate Resilience and Sponge City Theme

Department Heads Zonal Engineers

Stakeholder engagement or environmental assessments were not consider in a majority of Sponge Park planning process

Lack of technical understanding within the department and lack of data / information were considered main gaps for the lack of 
planning in programming or sizing Sponge Parks

C. Project Planning 



About the Climate Resilience and Sponge City Theme

Department Heads Zonal Engineers

Open Space design guidelines or standards are not followed in the majority of Sponge Park concept design process

Lack of technical understanding within the department and lack of guidelines were considered main gaps for the concept design 
of Sponge Parks

D. Concept Design 



About the Climate Resilience and Sponge City Theme

Zonal Engineers

Design guidelines or standards are not followed in the detailed design of Sponge Park

Lack of standards / guidelines and lack of technical understanding within the department were considered main gaps for why 
factors are not proper considered

E. Detailed Design 

Zonal Engineers



About the Climate Resilience and Sponge City Theme

Department Heads Department Heads

Cost benefit analysis is not conducted to evaluate Sponge Park investments. While GCC schemes have been utilised so far in the 
implementation of Sponge Parks, there is interest in exploring  Central / State schemes and Climate / green financing

Sectoral funding from SWDs has not been utilised in the construction of Sponge Parks so far

F. Financing 



About the Climate Resilience and Sponge City Theme

Department Heads Zonal Engineers

Construction, Maintenance and Detailed Design services were procured for Sponge Park implementation by GCC

Lowest Cost (Open Bid) was the most common method of selection followed by Quality and Cost Basis (Open Bid). GCC does not 
have empaneled consultants or contractors specialising in Sponge Parks

G. Procurement 



About the Climate Resilience and Sponge City Theme

Zonal Engineers Zonal Engineers

Construction of Sponge Parks mostly take between 3-6 months of site work

Better oversight during construction and better procurement practices were considered important to improve construction 
quality and outcomes

H. Construction 



About the Climate Resilience and Sponge City Theme

Maintenance of Sponge Parks is evaluated to be very high O&M costs or satisfactory. 

Removal of weeds and leaf litter are new maintenance practices in Sponge Parks which require labour and design decisions such as 
leaf litter catchers and sedimentation ponds.

I. Operations and Maintenance 

Zonal Engineers



About the Climate Resilience and Sponge City Theme

Administrative Heads Zonal Engineers

Detailed Design, Construction, Operation and Maintenance were considered areas with highest capacity building needs in realising 
Sponge Parks. Prioritisation was also considered a training need over other stages of the Sponge Park lifecycle



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

❏ Letters

❏ Executive 
Summary

❏ How to Read 
the Manual

❏ Project 
Background

❏ Why Chennai 
needs to be a 
Sponge City

❏ Sponge Parks in 
Chennai

❏ Sustainable 
Infrastructure 
Framework

❏ Design 
Criteria: Soil 
and Grading,  
Blue-green 
Infrastructure, 
Planting, Social 
Amenities

❏ Guidelines for 
S, M, L, XL 
Parks

INTRODUCTION
1. STRATEGIC PLANNING OF 
SPONGE PARKS

❏ Spatial Analysis 
for Strategic 
Planning of 
Sponge Parks

❏ Priority OSRs for 
Sponge Parks

2. DESIGNING 
SPONGE PARKS

❏ Detailed 
Guidelines and 
Toolkits: 
Assessments

❏ Blue-green 
Infrastructure

❏ Planting 
❏ Social Amenities

Structure of the Manual: Organised around the Sustainable Infrastructure framework



Increasing climate risks in Chennai
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Structure of the Manual: Organised around the Sustainable Infrastructure framework

❏ A. Priority OSR 
by Zones

❏ B. Detailed 
Guides

❏ C. Interviews

❏ D. Workshop 
Proceedings

❏ Framework for 
Maintaining 
Sponge Parks

❏ Maintaining BGI

❏ Maintaining 
Planting 

❏ Financing 
Sponge Parks

❏ Procurement 
for Sponge 
Parks (S, M, L, X)

❏ Constructing 
Sponge Parks

4. MAINTAINING 
SPONGE PARKS

5. UPGRADING 
SPONGE PARKS

❏ Monitoring 
Sponge Park for 
Climate Change

❏ Repurposing 
Sponge Parks

❏ Concluding 
Notes

ANNEX

❏ Hydrology for 
Sizing BGI

❏ Planting Guide
❏ Amenities Guide
❏ Detailed 

Maintenance 
Manual

3. SPONGE PARK 
IMPLEMENTATION
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Spatial Framework for Prioritising Sponge Parks

● Prioritisation Methodology

● Priority OSRs for Sponge Park Upgrades



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme Spatial Framework guides Sponge Park investments towards building systemic resilience as sites are identified 

based on socio-ecological attributes. It also helps package Sponge Parks as a large investment 



The loss of water bodies and green cover that can regulate stormwater and the 
increased recurrence of extreme events have increased flood risk in Chennai

OSR Distribution and 
Current Sponge Park 
Locations

Data Source: Greater Chennai 
Corporation

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme The extensive network of OSRs in Chennai has the potential to transform the open space access for residents 

and function as a resilient infrastructure system to mitigate flood, drought, and heat risks

There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Category (Size Range) # of OSRs
S (Less than 0.2 acres) 481
M (Between 0.2 - 1 acres) 538
L (Between 1 - 5 acres) 100
X (Above 5 acres) 7



FLOOD HAZARD 
ZONES

Data Source: OpenCity.in, Chennai 
Flooding Data

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme The prioritization framework uses spatial multi-criteria to identify OSRs are environmentally optimal for Sponge 

Parks. OSRs located in flood-prone areas and areas with semi-critical or overexploited aquifers are ranked high

GROUNDWATER 
CATEGORISATION

Data Source: OpenCity.in, Chennai 
Flooding Data

In person per 100x100m pixel



GEOLOGY

Data Source: OpenCity.in, Chennai 
Flooding Data

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme OSRs are further ranked based on their location over more porous soil and geology types. OSRs over sandy soil 

and alluvium geology are assigned the highest scores with lower scores for clay or shale over granite

SOIL TYPE

Data Source: Global Human Settlement 
Layer (GHS-POP), EU Commission

In person per 100x100m pixel



The built-up area of Chennai has rapidly expanded in the past decade with 
settlements growing beyond the peripheral wards of the GCC

BUILT-UP 
AREA

Data Source: Global Human Settlement 
Layer (GHS-S), EU Commission

As area (m2) of built-up 
within  100x100m pixel

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme In parallel, Chennai’s wards are scored on a multi-criteria assessment of parks need. Wards with high share of 

built-up and low greenery have higher risk of urban heat island effect and in greater need of open spaces  

NDVI is an openly available proxy for “greenery” and reveals only pockets of 
Chennai city with lush vegetation that can intercept rainfall and help recharge 

GREENERY

Data Source: NDVI Analysis of Sentinel2

Based on NDVI



# PARKS WITHIN 
10 MINS WALK

Data Source: OpenCity.in, Chennai 
Flooding Data

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme Densely populated areas with limited access to existing parks have higher need for Sponge Parks as open space. 

An isochrone analysis shows which parts of Chennai do not access to any parks within a 10 minutes walk 

POPULATION 
DENSITY

Data Source: Global Human Settlement 
Layer (GHS-POP), EU Commission

In person per 100x100m pixel



Geospatial variables for Environmental Suitability

Soil 
Type Geology

Aquifer 
Condition

Flood 
Zones

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme OSRs will be prioritized for upgrading into Sponge Park in wards that have the greatest social need for park and in 

places where the functions of groundwater recharge and flood mitigation are most feasible and required

Geospatial variables for Social Need

Park Area per 
capita

# Parks within 
10 min walk

Mean NDVI by 
Ward

% Built-up 
Area by Ward



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme A number of park need metrics are developed and summarised at ward level to generate a Social Needs Index per 

ward. This index is classified into quantiles to identify which ward’s social needs are relatively unmet (in red)

Geospatial variables for Social Need

Park Area per 
capita

# Parks within 
10 min walk

Mean NDVI by 
Ward

% Built-up 
Area by Ward

Densely populated wards with low greenery, high built-up, low acreage of parks 
per capita, and low access to parks show up as red and orange

SOCIAL NEEDS 
INDEX

Data Source: Sponge Collaborative (2024) 
using GCC, Sentinel 2, GHSL



Geospatial variables for Environmental Suitability

Soil 
Type Geology

Aquifer 
Condition

Flood 
Zones

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme OSRs will be prioritized for upgrading into Sponge Park in wards that have the greatest social need for park and in 

places where the functions of groundwater recharge and flood mitigation are most feasible and required



PRIORITY OSR AND 
WARD NEEDS RANKING

Data Source: Sponge Collaborative (2024) 
using GCC, Sentinel 2, GHSL

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme Using a non-weighted summation of normalized variables, all OSRs are given a score based on which they can be 

prioritized by Zones within Wards that demonstrate higher levels of need

Based on the scores assigned to 1,126 OSRs 
using social and environmental variables, the 
table below summarises the priority levels and 
number of OSRs at each level:

Each OSR has their individual score and they 
can be evaluated within each Zone based on 
the Social Needs Index of each Ward, their 
respective stormwater drainage network, and 
community inputs.

Priority (Score Range) # of OSRs
Highest (24 - 28) 65
High (22 - 23) 169
Medium (20-21) 256
Low (18-19) 345
Lower (9-17) 291

Highest and high priority OSRs within Wards of Highest and High 
park needs should be the top candidates for upgrading into 
Sponge Parks

Neighbourhood level feasibility studies need to be conducted to 
validate this framework developed using high-level datasets
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Overview of the Sponge Park Manual

● Strategic Planning for Sponge Parks

● Designing Sponge Parks

● Implementing Sponge Parks

● Maintaining Sponge Parks

● Improving Sponge Parks
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STRATEGIC PLANNING FOR SPONGE PARKS
Delineate contributing catchments Calculate flood mitigation potential Assess aquifer recharge potential and risks

Study adjacent land uses and 
social uses to identify project 
site within catchment area



Aquifer Recharge and Water Quality

❏ Assess soil infiltration rate and depth to 
groundwater table to estimate aquifer 
recharge benefits

❏ Ensure catchment area has no point 
pollution sources and Sponge Park has 
adequate filtration to prevent aquifer 
contamination

Flood Mitigation

❏ Calculate contributing catchment area and 
runoff volume for 5, 10, 25 year RP storms 
to size BGI components in Sponge Park 

Community Needs

❏ Engage community to understand social 
and climate needs that can be fulfilled by 
Sponge Park programming or planting

Urban Ecology

❏ Study ecological corridor, habitat 
Potential, and heat island effect

Strategic Planning Checklist to ensure Sponge Park can fulfill multiple functions



DESIGNING SPONGE PARKS



Soil and Grading



Do’s and Don’ts



Hydrology and BGI



Do’s and Don’ts



Detailed Design Criteria (in Report Annex)



Vegetation and Planting



Do’s and Don’ts



Amenities and Social Facilities



Do’s and Don’ts



Data Source: OpenCity.in, Chennai 
Flooding Data

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme 1,126 OSRs are categorised into 4 typologies based on size as a defining factor for design and implementation

There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Zone No. of OSRs Number of OSRs by Typology
Total S M L X

1 481
2 538
3 100
4 7
5
6
7
8
9
10
11
12
13
14
15
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Blue-green Infrastructure Toolkit
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Vegetation and Planting
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Amenities and 
Social Facilities
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

IMPLEMENTING SPONGE PARKS

Financing Sponge Parks

The above table and information is sourced from : 
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/02/Financing-Ad
aptation-India_reportannexes.pdf
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Financing Sponge Parks
Evaluation of Creative Funding and Financing Models

The above table and information is sourced from 
https://ash.harvard.edu/wp-content/uploads/2024/02/financing_climate_resilience_final_report.pdf

The above table and information is sourced from : 
https://www.climatepolicyinitiative.org/wp-content/uploads/2024/02/Financing-Adaptation-India_repor
tannexes.pdf

Summary of Benefits from Blue-green Infrastructure
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Procuring for Sponge Parks

4

3

1

2
Open Tender Empanelled / 

Invited

Lifecycle Expertise LCS QCBS LCS QCBS

1. Project 
Planning

Surveyors, 
Hydrologists, 
Geologists, Field 
Engineers, CAD 
Engineers

S, M S, M, 
L, X

2. Concept 
Design 
through 
Detailed 
Design

Landscape 
Architects, 
Architects, Urban 
Designers, 
Hydrologist, Civil, 
MEP, Drafting

L, X M, L, 
X

3. 
Construction

Contractor, Field 
Engineers, Site 
Manager, Landscape 
Architect, Project 
Manager, 
Construction 
Workers 

S M, L, X S M, L, 
X

4. Operation 
and 
Maintenance

Contractor, 
Horticulturist, Field 
Engineers, 
Gardeners, 
Cleaners, Repair

M M, L, 
X
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Procuring by Sponge Park Typology

Small Sponge Parks (S)
By GCC

Medium Sponge Parks (M)
By GCC

Large Sponge Parks (L)
By CMDA

Special Sponge Parks (X)
By CMDA / MDB

1
2

1
2

4
3 3 3

4
3

1
2
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

Constructing Sponge Parks Erosion Control

❏ Assess soil infiltration rate and depth to 
groundwater table to estimate aquifer 
recharge benefits

❏ Ensure catchment area has no point 
pollution sources and Sponge Park has 
adequate filtration to prevent aquifer 
contamination

Sediment Control

❏ Calculate contributing catchment area and 
runoff volume for 5, 10, 25 year RP storms 
to size BGI components in Sponge Park 

Community Needs

❏ Engage community to understand social 
and climate needs that can be fulfilled by 
Sponge Park programming or planting

Pollution Control

❏ Study ecological corridor, habitat 
Potential, and heat island effect
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

MAINTAINING SPONGE PARKS

Maintenance Activity Schedule
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.

DECOMMISSIONING AND UPGRADING SPONGE PARKS

Monitor Runoff Conveyance and Storage for Flood Mitigation Capacity

❏ How much runoff does the Sponge Park handle without overflow in a 2, 5, 10, 25, 50, and 100 year RP storm?

❏ Are storm events exceeding designed capacity due to climate change?

Monitor Depth to Water Table for Aquifer Recharge Capacity

❏ What is the depth to water table around Sponge Park relative to other areas after monsoon and during peak summers?

❏ Does the Sponge Park need to infiltrate more water due to climate change?

Monitor Groundwater Quality

❏ What is the quality of the groundwater?

❏ If pollution is detected, immediately seal recharge wells and infiltration basins

Audit Park Activity

❏ Has park attendance, programming, and recreational activity increased or decreased after upgrading into Sponge Park?

❏ If activity has decreased, decommission and rebuild BGI components for increased social activity and visual engagement

Monitor Ambient Temperatures

❏ Has urban heat island effect and heat waves increased in the neighbourhood of the Sponge Park?

❏ If so, increase  green canopy cover in Spone Park
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There are 1,126 OSRs in Chennai ranging in size 
from 0.003 acres to 17 acres.

The manual will develop typological condition 
of OSRs based on the four size categories. The 
table below summarises how many OSRs fall 
within each category:

In total, OSR’s add up to 515 acres or 2 km2 of 
land

In comparison, all the parks within GCC add up 
to 400 acres. The transformation of all OSRs 
into Sponge Parks could more than double 
Chennai’s inadequate park acreage per capita.
 
Thus, upgrading OSRs into Sponge Parks will 
fulfill social needs while building resilience to 
water risks.
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Workshop

● Sponge Park Manual and OSR Geodatabase

● GCC North Region Demonstration Site

● GCC Central Region Demonstration Site

● GCC South Region Demonstration Site

● Feedback on Improving Sponge Parks



OSRs will be prioritized if they are inside Wards with high social needs and located in 
flood prone areas with high recharge potential and need

Sponge Park Prioritisation Geodatabase of OSRs Sponge Park Manual



Densely populated wards with low greenery, high built-up, low acreage of parks 
per capita, and low access to parks show up as red and orange

PRIORITY OSRs IN WARDS

Data Source: Sponge Collaborative (2024) 
using GCC, Sentinel 2, GHSL

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme GCC can consider OSRs with high rankings located within wards of high park need as ideal candidates to scale up 

the Sponge Park program

112 OSRs with high ranking because of their location in 
flood-prone areas and over permeable soil and geology are also 
located in wards with highest or high park needs.

These OSRs are distributed across 12 Zones and all 3 regions

49 of these are Small OSRs less than 0.2 acres

57 are Medium OSRs between 0.2 - 1 acres

6 are Large OSRs between 1 - 5 acres



Sponge Park OSR Candidate for 
Workshop

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme In the Chennai North Region, we zoom into Zone 3 where a number of high priority OSRs are found within wards of 

high park need 

SITE 1

Ward 29

Ward 34

Ward 35

Ward 39
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Zone Ward Ward 
Pop.

Ward 
Need

Soil 
Type

Aquifer 
Category

Geology OSR 
Area

3 29 52,239 Highest Sand Overexploited Laterite 0.44 ac

What assessments are needed at the catchment and site level before moving onto Concept Design of the Sponge 
Park?

Sponge Park OSR Candidate for 
Workshop
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How should the Sponge Park systems of soil, hydrology, vegetation, and social amenities be considered on this 
site? Which BGI toolkits would we use in this site?



Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme In the Chennai Central Region, we zoom into Zone 8 where a number of high priority OSRs are found within wards 

of high park need 

SITE 2

Ward 61

Ward 75

Ward 99

Ward 100



Data Source: Sponge Collaborative (2024) 
using GCC, Sentinel 2, GHSL
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Zone Ward Ward 
Pop.

Ward 
Need

Soil 
Type

Aquifer 
Category

Geology OSR 
Area

8 99 34,309 High Clay Overexploited Coastal All. 1.39 ac

Sponge Park OSR Candidate for 
Workshop

What assessments are needed at the catchment and site level before moving onto Concept Design of the Sponge 
Park?
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How should the Sponge Park systems of soil, hydrology, vegetation, and social amenities be considered on this 
site? Which BGI toolkits would we use in this site?



Densely populated wards with low greenery, high built-up, low acreage of parks 
per capita, and low access to parks show up as red and orange

Increasing climate risks in Chennai
About the Climate Resilience and Sponge City Theme

Ward 29

Ward 34

Ward 35

Ward 39

In the Chennai South Region, we zoom into Zone 3 where a number of high priority OSRs are found within wards of 
high park need 


