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OBJECTIVE & VISION: Addressing climate change through nature-based solutions

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

OUR CURRENT EFFORTS AND PROJECTS

KEY TAKEAWAYS AND WAY FORWARD

Working towards a paradigm shift in the global south...
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OBJECTIVE

Key Climate risks in India Exacerbating risks due to the nature of urbanization in India

India's Urban Sprawl

ow Indi using land use data for 1985, 1995 and 2005.

New Delhi

2016 built-up 2006 built-up 1997 built-up
L landcover L landcover I landcover

I Water —— Natural drainage ~ --——-- Municipal
Corporation
Boundary
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1. Protect

Green Ecosystems
and Water Bodies
from
Encroachment or
Pollution

2. Restore

Ecological Functions
of Degraded or Pollut-
ed Landscapes

3.Enhance

Coastal, Riparian,
Wetland Ecosystems
with Hybrid
Infrastructure

4. Construct

Blue-Green Infrastruc-
ture in open spaces,
streets, and buildings

Key Principles

Soted ).

. ./h Y
'@
Q:‘v‘ nu)“ "
2 ‘ *.:.g ]

Key Approaches

VISION

-~

By promoting strategic
basin planning and
water-sensitive urban
design

.

Basin Hydrological Cycles

o Precipitation

Watershed
divide

Lakes &
waterbodies

Groundwater
recharge

Estuary N\ H # e
o

Modified Hydrological Cycles due to urbanization

Encroached

~

Riparian
edge

built-up
Contamination
Increased
flood risk

Urban
expansion

Reduced
recharge

X 5§ e
X \,”
resilienceto | . \
storm surges ¥

-

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

\_

Gray Approach: Flushing stormwater as fast as possible through
pipes and channelized canals or streams

Blue-Green Approach: Delaying, storing and filtering runoff in
dispersed open spaces, naturalized streams, or streets before
flowing into stormwater network

Addressing climate change through nature-based solutions
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Capacity Building Protocols
to Implement Blue-Green

I L structur
| STATE/DISTRICT o : e |
q ; P s Institutional CapaCIty AI‘(:(:ali.l.m funding for
Sponge Handbook: Chennai : e 4 IE/‘ @ BUIldlng future projects
I i-""l.?“l‘,"fl" ala State Road . ..',
1 of Kerala Authority  Transport Corporation i
: I ntegrating ADAPT, CONNECT,
: o i EMPOWER principles into regional
Chennai Third Vision Masterplan, CMDA ' METROPOLITAN/BASIN Regional Planning e i
. . . ofe | _"¢ %
;l;emel".-sponte Clt{llAnd Climate Resilience : @ m @ Frameworks Settingup of.-:iata(:olle(:tion
yar RiVer basin Vision : grin il R o iy 0 e and monitoring mechanisms
! .‘ s o - 5
: v L
Sponge City: Detailed Feasibility Study In ' NEIGHBOURHOOD }Rcfmrin_q Sub_sit'cf mafi@fﬁ'lan
o g o P i t terative feedback Ic
Kosasthalaiyar Basin - Integrated Stormwater Design : @ @ «J Subsite Masterplan TKitepsaivs i iy
1 & ) A .
| Opiaies: Dk Ty :
: 7 b & Establishing network of CSOs to
: \/ Bs participate in and maintain projects  ;
) » ' - . .
Sponge City Park: Pilot Project : SITE . |
| Pilot Projects
I
v

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

i SR
Deutsche Gesellachall

| Z Gt
Zusammenarbeit (GIZ)GmRH

THE SPONGE HANDBOOK:
| CHENNAI

Using the Londscape Approach to transform the

South Buckingham Canal Area
y -

4

- G AR
S
. ¢

\;?\

= by TEAM SPONGE

Sourav K. Biswas, Proveen Roj, Logeshwaran R S,
. Baloji Baloganesan, Suriyo kP

]

. & x
el - S

SPONGE HANDBOOK: CHENNAI

https://issuu.com/skb347/docs/team_sponge_s

ponge_handbook-chennai

CLIENTS

Deutsche Gesellschaft fiir Internationale

Zusammenarbeit (GIZ)| Gov't Departments of TN

SPONGE STREETS

SPONGE OPEN SPACES

SPONGE BUILDINGS

INSTITUTIONAL SCALE: SPONGE HANDBOOK

S.11 Bioswale Channels

Londscape feature along ovenve
medians ond other linear strips

L)

S.2 | Sidewalk Planters &
Tree Trenches

Dlanter beds ond tres pits on wide
sidowntin

$.3 | Curb Bulbouts
Planter beds on street porking and
stroet intersections

890003 Ond Oroas with
high weter toble

M P.11 Constructed Ponds & Deslgned woter bodies
within parks and open
(™) Wetlands

P.2 | Bioinfiltration Basins & Londscope feotures within perks and

open spaces with infiltratien patential

Raingardens

P.3| Sunken Plazas
Speciol pluzes with hossing copocity
within institutionel und transit open

spaces

B1 ' Roinwoter Water collacten ond storoge systems
n ol buwidings
Harvesting

B.2 | Green Roofs
Plontad luyer of atehow or deep
@reen systems of gardens otop reof of

buildings e wm

B.3 | Detention Tanks
Architsctural feoture within amoll
residentiol open spaces with holding

capocity
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Short-Term Projects

Sponge Street upgrades, Interceptor Street, and Filtration Garden

REGIONAL ANALYSIS»,,;?L‘ ok ’?-‘

LINKING B BUCKINGHAM CANAL T0 THE LARGER BASINS OF CHENNAI
iy Fa :

l Anwm iuvm ‘ BUCKINGHAM CANAL .
BASIN sue-BASIN _ 4

& .'v‘}:)'.z:-' Bodies
[l Green avecs

Regrading an Existing Park to a Redesigning a school playground
Sponge Park to a sponge playground Residential Courtyards

Sponge Open Spaces within

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

Chennai dengue
menance: Poor
infrastructure will
worsen situation

12 lakh get Covid-
19jab in 50,000
centres across
Tamil Nadu

PIL says more

S seats forwomen

¥ in Greater
Chennai

OUR CURRENT EFFORTS

Greater Chennai Corporation plans to set up ‘sponge park’

TNN / Updated: Sep 2, 2021,1018 IST

6] =E)

CHENNAI: To improve the groundwater table and prevent flooding, the city

corporation has proposed to set up a ‘sponge park’ with artificial pond and rain

gardens at the Kargil Na
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flood water pumping station in Manali zone.

HOW SUCH A PARK WORKS

> A sponge park is an urban space
constructed to collect, filter and
store the run-off during heavy
rainfall

» A tank with several layers of
filters using gravel, sand, and
biofilters is set up at the centre of
the park It is an artificial wetland
structure without any concrete
flooring but water infiltration
blocks

> Several layers of pond zones are
created around it to store water

» Around these pond structures,
a rain garden using native species
of trees and a top layer of sand
and compost is set up to allow
faster water infiltration and
percolation

» During dry months, the space
can be used as a park or
recreation area
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Chennai Corporation to develop sponge parks

The estimated cost of the sponge parks is ¥1.06 crore; the work will start this month and is expected to be
completed in six months, ahead of the onset of the northeast monsoon, say officials

February 11,2023 09:48 pm | Updated 09:48 pm IST - CHENNAI
THE HINDU BUREAU

(5 COMMENTS 2 SHARE

[9 reap LaTER

The Corporation proposes to build artificial ponds and rain gardens in select parks. | Photo Credit: M. KARUNAKARAN

Mainstreaming nature-based solutions among urban local bodies, government institutions, and academia
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Conversion of forested & . i New developments in

Metl'OpO'itan DiagnOStiC e areas or farmlands to ‘ low-lying areas
. . & s concrete increases \ ; increase exposure to
Climate Risks and Urban Development ' flood and water o3 flooding and sea level

scarcity risks

e Urban areas are exposed to elevated flood risks %
because of impervious catchments that lead to Reduced greenery

. 4 within built-up areas
increased runoff. contributes to urban

[ ~ i heat island effect
e Lack of aquifer recharge due to imperviousness A £

increases risk of water scarcity.
e Built-up areas also contribute to urban heat
island effect increasing the risk of heat-related

fatalities.
e |ncreased blue-green areas can mitigate some i k
risks. But only 2% of Chennai city are declared Constraining rivers and
developing floodplains

parks (SMP); 24 km? of declared forest in CMA AR T 15
(SMP) and 91.31 km? of water bodies present in - L
CMA (C&AG, 2017)

Land Cover
. Built-up Grasslands
Bare / Sparse Veg. Tree Cover Loss of water bodies to
5 Wetlands and unregulated development R
Al Croplands Waterbodies increases flood and water Coastal developments

not built to code will be

Shrublands scarcity risks
& ; vulnerable to cyclones

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

Metropolitan Diagnostics
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Sponge City Ecological Framework

. PROTECT Ecosystems and . RESTORE Ecological

water bodies from functions of degraded or
encroachment or pollution polluted landscape (R)
(P)

ENHANCE Coastal, . CONSTRUCT Blue-green
riparian, and wetland areas infrastructure in urban

to withstand climate open spaces, streets, and
change (E) buildings to replicate

natural systems (C)

wosasthgy, .
S iy .
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PROTECT Peri-Urban - S RT -
Aquifer-Recharge Areas SRR T P AR RN rae oa
from urban sprawt ] %)
R e o L

PROTECT Peri-Urban
Wetlands and Drinking
Water Reservoirs

Sl o
Where and how should Chennai prioritize the G -«gf’“~~‘
following nature-based solution actions? i e S RN o7 [ e
..... RN e ] o i R‘ESTAORP lluted
= 5 SR L . N e ollute
. PROTECT Ecosystems and water bodies | becond DN W s g LS Rivers and Estuaries
reas an urrers to 5 X

from encroachment or pollution (P) S it Tppoiine Hooding IR .
4 HRRarICaTIN e, A Tnif A
x CONSTRUCT Blue-green

............

. RESTORE Ecological functions of B BRASTR oe
degraded or polluted landscape (R) | CONSTRUCT Aquifer =3 B N S G T
) v ‘ . RS 7 O )

recharge infrastructure
in high yield zones

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

_\;\qﬂ o
%) - .
. . : ro PROTECT Peri-Urban  |¥~ . ENHANCE Shoreline
CONSTRUCT Blue-green infrastructure in & Wetlands and Drinking | * against sea level rise
o WaterﬁReservows + and erosion

urban open spaces, streets, and buildings
to replicate natural systems (C)

N
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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 (1)

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

METROPOLITAN SCALE: THIRD MASTERPLAN VISION CI\/IDA

sy

IMPROVE servicesin \\.
non-sewered .
neighborhoods

IMPROVE adaptive
capacity in informal
settlements

CONNECT nodes with
peripheral transit line

‘\‘\'\r uva//(/,.

STRUCTURE growth along corridors
for dense, walkable neighborhoods
with public amenities and

infrastructure

== == = EXisting MRTS

S

CONNECT ring road and
highways with mass
transit networks

PROMOTE water-sensitive
mixed use, eco-industrial
nodes

PROMOTE climate-
sensitive cultural and
residential districts

Existing Metro line
Proposed Metro line
Existing MRTS stations
Existing Metro stations

IT industry

Automobile & Manufacturing
Other Industries

STRUCTURE growth to
avoid risk-prone areas
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Adyar and the

‘ e Adyar basin is the
“Metropolitan Area

southernmost of the
three majorriver
systems within
Chennai city extents

e Theriverine transect
encompasses urban,
peri-urban and rural
contexts of the
Chennai Metropolitan
Area

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

METROPOLITAN SCALE: ADYAR BASIN VISION

Mapping Land-water Linkages in Adyar Basin

A hydrological system
comprising a network of
streams and catchment areas.

Chembarambakkam Pallikaranai
Reservoir Marshlands

"«s

‘ Adyar River Basin .

Adyar River Estuary

Buckingham Canal

A green system comprising a
diverse ecosystems in terrestrial,
riverine and estuarine zones

Chembarambakkam Pallikaranai
Reservoir Marshlands

Urban Forests
(Theosophical
Society, Guindy N.P.)

Developing an integrated ecological development vision for Adyar Basin in Chennai
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METROPOLITAN SCALE: ADYAR BASIN VISION

@ ecoLosy

Marshland / Forest Estuarine
IT / Institutional Zone Residential Zone

woy
e\ G
- Chen

Economic nodes
and land use

Groundwater :
systems |
Infrastructure : :
Rural Zunes 21 i and Risk : :
[Left to Right]: 1) Estuarine Residential Zone, 2) Forested Institutional Zone, 3) Riparian i :
Infrastructural Zone, 4) Riparian Peri-urban Zone, 5) Reservoir Industrial Zone, 6) Headwaters !
Rural Zone | |
Culture and : i
Livelihoods |
: ¢ URBAN DEVELOPMENT &
Land and HOUSING
Water ZASN,

ategic Planning River-sensitive f
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METROPOLITAN SCALE: ADYAR BASIN VISION

.
Estuarine zone
2 ey

(%]
Chembarambakkam
Eco-

| Wetland

| Protection ——

Kurndrathur

| Transit Orfented Developament: < 4", e
D "‘“\ e Jmne
) y e Tnenmveny

1J:eu:ral Green Reserve
1 %

e ()
Ty L

AdyaiRiverbark
Nature Trail

"7 Stroes. 2
b

WPl

{Resitient: 5
Ripariantage

National Park|
Conservation |

Institutional zone

(L)

Green loops

I Ny .

Rejuvenate the canal
edge buffer zone

A Strategic Planning River-sensitive framework
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Sponge City Feasibility for Mathur Colony

SPONGE CITY PARK IN KOSASTHALAIYAR BASIN

Integrated Storm Water Design, Greater Chennai Corporation

DETAILED FEASIBILITY REPORT
ZONE 2: MATHUR - MMDA COLONY
February 2023

(
%
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{
"\kl

o .
\ it \ S
S | -
G /\ % X \:,:}VJ
7z
e o 2 M

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

Land Cover
Mapping and
Street Surveys

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

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin

NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK

Siting Sponge Street
and Open Space
Interventions

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

5N
NZ = =
: ';%‘?T'm.
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Soil Total
Total Total Infiltration in Infiltration storagein  Infiltration
Infiltration in million litre through Infiltration final initial soil milllion in million
Subcatch ID Area  million litre Subcatch ID Area native soil soil storage (mm) storage (mm) litre litre
1 0.7676 0.42 SC_68 0.38 0.08 470.08 32.62 1.64 1.72
2 0.6674 0.53 SC_59 0.17 0.04 844.60 32.62 1.38 1.42
3 0.4583 0.57 SC_58 0.26 0.05 822.25 32.62 2.04 2.09
4 03308 024 RGO 0.00 0.04 0.00 0.00 0.00 0.04
5 1.3156 0.73 RG_8 0.08 0.33 0.00 0.00 0.00 0.33
[ 0.736 1.03 RG_74 0.04 0.24 270.00 90.75 0.07 0.30
7 0.5748 0.78 RG_73 0.00 0.02 270.00 90.75 0.00 0.02
8 2.9821 5.10 RG_70 0.00 0.04 270.00 90.75 0.01 0.05
9 0.6748 0.37 RG_69 0.03 0.07 270.00 90.75 0.06 0.13
10 11314 0.62 RG.68  0.00 0.00 270.00 %0.75 0.01 0.01
11 0.4683 0.26 RG_62 0.03 0.38 270.00 90.75 0.04 0.42
12 0.4479 0.29 RG_61 0.11 1.24 270.00 90.75 0.20 1.44
13 0.5481 0.30 RG_58 0.05 0.07 270.00 90.75 0.09 0.15
14 0.8013 212 RG_52 0.09 0.32 270.00 90.75 0.16 0.49
15 3.6849 10.50 RG_50 0.03 0.46 90.00 79.66 0.00 0.46
16 0.8413 2.15 RG_S 0.01 0.02 0.00 0.00 0.00 0.02
17 1.0428 1.88 RG_48 0.01 0.13 270.00 90.75 0.02 0.15
18 0.2872 0.16 RG_47 0.01 0.09 270.00 90.75 0.01 0.10
19 05613 031 RG 44 0.01 021 270.00 20.75 0.02 0.23
20 0.6242 0.34 RG_43 0.03 0.35 270.00 90.75 0.05 0.40
21 0.8594 0.48 RG_41 0.02 0.36 270.00 90.75 0.04 0.40
22 0.9984 0.55 RG_39 0.03 0.48 270.00 90.75 0.05 0.54
23 0.7982 0.44 RG_38 0.01 0.10 270.00 90.75 0.01 0.11
24 1.1005 0.84 RG_37 0.03 0.34 270.00 90.75 0.05 0.39
25 13037 0.72 RG_36  0.09 0.53 0.00 0.00 0.00 0.53
26 1.2096 1.16 RG_35 0.03 0.27 0.00 0.00 0.00 0.27
27 0.681 1.38 RG_34 0.02 0.11 0.00 0.00 0.00 0.11
28 0.6334 0.35 RG_31 0.04 0.21 0.00 0.00 0.00 0.21
29 1.1799 0.62 RG_28 0.00 0.03 0.00 0.00 0.00 0.03
30 1.0285 0.74 RG_27 0.01 0.07 0.00 0.00 0.00 0.07
31 1.40044 1.07 RG_24 0.04 0.43 0.00 0.00 0.00 0.43
32 0.5616 0.52 RG_22 0.00 0.05 0.00 0.00 0.00 0.05

Simulation results from 5, 10, 25 year R.P storms

with and without blue-green infrastructure

Sponge City Feasibility Study for Two Neighborhoods in Kosasthalaiyar Basin
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Highly impervious streetscape with
runoff quickly rushing into SWD

Lack of designated parking
or vending zones

SPONGE CITY FRAMEWORK

£
V)
(0]
m
@
P
©
®
e
s
(Vp)
®
(7))
(@)
7
c
(7))
©
(@]
(@]
m
(@]
@)
c
o)
(¢h)
Z
(@)
=
_I
o
[
>
@)
-
e
)
>
e
o
()]
®
(b)
LL
2
@)
(b)
(@)]
c
(@)
o
)

NEIGHBORHOOD SCALE

‘4
[ |

100 M

MMDA Colony
| Playground

& PRACTICE
FORUM 2023

THE POLICY



 THE POLICY
& PRACTICE |
FORUM 2023

b

LEGEND

StreetInterventions

mmmmm Raingardens with
Trees

= Rain gardens with

Shrubs

= Bioswales
© ¢« ¢ Tree plantations
Open Space Interventions
Soil Amendment
. mmmmm Bioswales
. Il 'rfiltration Basin
2 [] Sunken Court

! @ Recharge Well

=t TN -‘»ja 4

NEIGHBORHOOD SCALE: SPONGE CITY FRAMEWORK
m o) B

S1.2 Raingarden with
trees and Storage

Rain Garden with Trees

halaiyar Basin



THE POLICY

& PRACTICE
FORUM 2033

Neighbourhood
Commons for Vibrant
Social Life

Green Park for Healthy
Living

Infrastructure to Reduce
Flooding and Raise
Aquifers

Habitat for Flora and
Fauna

/ L TNEB Substation

PILOT SCALE: SPONGE PARK

—

SLILq L0 SITEITLD
(Kabaddi Court)

W

QUL @\ (H&HM &
(Berm Seater)

1

LoenLp
G5 MLLmseT
(Rain Gardens)

—

&\ Feurmu
(Forebay)

QWMmensGCsHTLLLD
(Biopark)

&eoTm / G
(Mound)

STeVUB Sl
OO S TEUTLD
(Football Ground)

Qeuerflliym
e LHuuiH&
Sl LD
(Outdoor Gym) \
—_} ° §
® .

7 . enpdiy
| QUMLISETEL
f .
s ¥ (Bioswale)
Ggrrf_u:’uassh --------- ¥
(Rain Garden) z : —
ugge@gTLy | i e
(Infiltration Basin) 0T

(Volleyball Court)

aang WLLYO

FoieuT LRsT
(Children Play Area)

WLHW HmD
(Sunken Court)

& yeum
(Forebay)

(ENWTH], T 1)
OO S TETLD
(Badminton Courts)

\

&eoTm / G
(Bunding/Berm)

BOLLIMTENS
(Jogging Track/
Pathway)

QUEFBHET enLDWLD
(Facility Block)

Feps G5mLLLD
(Community
Garden)

Mathur MMDA Park

DETAILED PROJECT REPORT | Mathur MMDA Sponge Park: Strategic Goals and Proposed Plan
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DETAILED PROJECT REPORT | Sponge Park at Mathur MMDA Football Grounds: During Storms
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BRI L EARNINGS SO FAR...

FORUM 2023

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

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

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

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

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

e 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.

e 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
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Thank you !

sponge

collaborative

Manushi Ashok Jain
Co-founder & Director (Business Development, Operations and Design)
Sponge Collaborative | Chennali, Bengaluru & Lyon, France
Email: manushi@spongecollaborative.com

MAINSTREAMING NATURE-BASED SOLUTIONS IN INDIA’S CITIES



