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URBANIZATION - MESSY AND HIDDEN

Kolkata

I Builtup in 1990 | Builtup added by 2010 WRI INDIA

Source: Generated by WRI India, Data from European Commission JRC 2011, Landsat (USGS / NASA)
Builtup added by 2000 [l Buitup added by 2015 —ROSS CEMTER
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URBANIZATION AND WATER STRESS

50km

New Development (in km?) Over Various Recharge Potential Areas
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Recharge Potential Area Overlapping Urban Extent (2000-2015):
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O3 New Delhi Municipal Boundary

— River Network 0 Urban Extent till year 2000
B Max. surface water observed between 1984- 2018
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Over 35 crore people In urban areas
were exposed to Very Strong Heat

Stress over the last few months a2
= e e NL/
‘;,.’;i“%"“
3«‘

Duration of Exposure to very Strong Heat Stress:
| - .

0 150 250 350 450 550 hours

AN
Source: WRI India, GeoAnalytics; ERAS-Heat [Thermal Comfort Indices from ERA5 ReAnalysis] (ECMWF Copernicus) ‘8
Y
Source:
1,2. BBC News, Oct 2022 India heatwave: High temperatures killing more Indians now, Lancet study finds - BBC News L WERI INDIA
3. Climate change: How can India’s concretised, dangerously hot cities be cooled down sustainably? (scroll.in) NN ROSS CENTER

4. Centre for Policy, March 2023 Heat Report_Revised 24March 23 03 (cprindia.org)



https://www.bbc.com/news/world-asia-india-63384167
https://scroll.in/article/1026573/climate-change-how-can-indias-concretised-dangerously-hot-cities-be-cooled-down-sustainably#:~:text=A%20recent%20study%20by%20the%20United%20Kingdom%E2%80%99s%20Met,40%25%20of%20India%E2%80%99s%20economy%20will%20be%20left%20vulnerable.
https://cprindia.org/wp-content/uploads/2023/03/Heat-Report_27March-23_Updated-Table.pdf

Vulnerabilities are differential across social, PJARS and fiture of the IPCC Risk Framework

political, economic, physical, environmental
domains Hazards

Understanding differential needs to define
response mechanisms to cater to the most
vulnerable communities/ groups/ people is
critical to urban adaptation strategies

Exposures Responses

* Source: Simpson et.al, “White Paper Il: Impacts, vulnerability, and understanding risks of climate change for
culture and heritage (ICOMOS)”



FASTEST-GROWING CITIES - LEAST PUBLIC RESOURCES

16

12

10

| City population (milllons)
[n 4]

4
2
: | |
a . n o m_jgﬂgg%;:
§1 £ 8 %‘a’%’@%_aﬁ?g
5 2\ o @ . 2 =5 &
g s 3 £ Egmgg S
: - ¢ i

Wuhan

Guangzhou
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Baijing
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l City budget Per Capita

Source: Authors’ compilation from various sources. Note: Budget data represent years 2010 to 2016.

WRI INDIA
—ROS5 CENTER



BDA,;
BBMP
>
f:l_l—__’ =
|
L] |
1l
RWH STP
KSPCB
BWSSB
BWSSB TUBE/BORE PRIVATE
WELL BOREWELL
Water Private
Treatment Individual

Surfacd
Water

The urban hydrological cycle has various components and processes which are regulated by a host of different agencies with overlapping functions
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50/0 of India’s

2050 infrastructure
has yet to be built
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NATURE BASED SOLUTIONS

!

Ecosystem Benefits and
Ecological Integrity

Community Resilience
and Social Benefits

!

Solutions that help transition
towards a nature-positive
economy while maintaining
resource efficiency and
promoting circularity.



|
I Limited no. of solution |
| providers exist in this |
| space, asurban NbS'is |
I still at a nascent stage in |
: India E

I
Involvement of multiple |
agencies requiring |
larger coordination |
efforts :

]

[rm————————

l
: |
: |
| Unavailability of :
| adequate land parcel |
| for implementation |
, :
5 J

I I
: Lack of standard :
i specificationsand |
| impact measurement |
i frameworks for NbS |
I I
[ ]

Lack of ownership and
maintenance models

|

|

| High gestation period
: for return on

: investments
I
| =8

Limited awareness and
capacity to implement
and maintain urban NbS

i Investment remains
| scarce as immediate
| results draw more
: interest

-

WRI INDIA
ROSS CENTER



TRANSITIONING TO RESILIENT CITY-REGIONS

PLANS AND GOVERNANCE, ANALYTIC
PROTOTYPES FINANCE AND TOOLS
* Mainstream INSTITUTIONAL » Use analytic tools to

evidence-based INNOVATION develop insights and
plans and pilots for aid better decision-

« Strengthen
institutions and build
partnerships and
pipeline of
investments for
operationalising NBS

climate resilient

making and
urban development

investments for
climate action




1. BUILDING A RESILIENT KOCHI



CI tiGS@FOI’eS ts Globally 80 + cities

Kochi (founding member)
Movement to catalyzes political, social, and economic support for city governments |/ derabad; Mumbai

INNER FORESTS NEARBY FORESTS FARAWAY FORESTS

Cooler Cities Clean Water
Less Noise Pollution Reduced Flooding Responsible Timber

Access To Nature Less Soil Erosion Medicinal Compounds
Better Health Recreation In Nature . Biological Diversity

Carbon Sequestration

.. '\ E"r oy Y 4
( ‘mwi’me

Humnm
i
LELIERRNT

600D HEALTH CLEAN WATER DECENT WORK AND v RESPONSIBLE

¢ 13 CLMATE 15 LIFE 17 PARTNERSHIPS
AND WELL-BEING AHD SANITATION 4 ECONOMIC GROWTH : CONSUNPTION ACTION ONLAND FOR THE GOALS

v e i 0 s

Call to Action: Mitigation strategy | Resilience planning | Capacity building | Nature-based Solutions
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HEA;I' rIfRISK INngCH! FLOOD RISK IN KOCHI

Potential Flooding Risk Areas in Kochi Municipal Corporation

About 31 % of the

About 26% of the
city's population is city's population
exposed to lives within the
temperature above

flood plains
30°C X

[N Flood Susceptibility Zones M flcod Flains [l Settlements [l Settlements in Flood Risk Areas
2°C 25C 3¢

Sourre: WHY incks 202T NCESS 2000 Sentwed £54,
Source: WA India 2021; Landsat USGS/NASA ESRI grey base map.
Note: Each pixel in the map represents the ovevadl average LST computed using LandSat 8 imagery for the following dates: Feb 3, 2007; Feb, 6 2008; Feb 8 2019; Fob 12, 2020.

““ WRI INDIA
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it Norway's
Department International Climate
for Environment and Forest Initiative

Food & Rural Affairs

Participatory approach is adopted for identifying
differential community needs and integrated into the
CDMP; vulnerable communities are empowered to
Implement NBS to address climate risks. and bolster
adaptive capacities

600 households (surveyed);. impacts 26,000 citizens
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& KAWAKI INITIATIVE =2

The KAWAKI initiative is a project implemented by Kochi Municipal
Corporation, with the technical support of World Resources
Institute (India) and One Tree Planted Foundation for mitigation of
impacts of climate change including urban heat and flooding. The
project is part of the global Cities4Forests movement. As part of this
project native species of trees aré planted in various locations within
Kochi Municipal Corporation which provides multiple benefits of
climate mitigation, providing shade, providing better aesthetics and
creating awareness.

o
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WRI INDIA

GUIDANCE DOCUMENT FOR
RESILIENCE PLANNING IN CITIES

(Coverpage)

Croats: Indian Express

WRI INDIA
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. S80I} @A WAk, IRPS __ saag wdenod
M. BABU ABDUL KHADEER, IRPS = O i i s

: oa2gl aydlaissd eardsenacd
Oauengil | Secretar TT————
(> Y Kochi Municipal Corporation

Date
21.01.2023

e Kochi city has effectively strategized
TO WHOMSOEVER IT MAY CONCERN partnership with the Local Self Government
—— Department (LSGD) of Kerala State -
Under the_CitesdForests intiatve (KMC Fie No: ISOMOE&/S0821). Koch Ayyankali Mission — employing non-skilled

Municipal Corporation has developed urban groves named as Kawak: at multiple

ca oC City he ngs planted in public places e ndtiative Women Iaborers
will be nurtured by Kochi Municipal Corporation under the Ayyangali mission for the
next three years by watering them, removing weeds around the saplings and

protecting the site from debris or waste dumping

e Mainstreaming greening as a viable and

- Chmiolromd Py (R0 o) Ly o0 productive livelihood option, empowering
community resources and ensuring that skill
building provides a way to other

sustainability and climate adaptation projects

e Potential to exploring other viable missions
and policies for convergence and
Institutionalizing climate action.




PROJECT CYCLE
The need for a Project Preparation Facility (PPF)

TRANSACTION
MISSING
LINK NG PROJECT 4
Sso STRUCTURING :
Most projects fail during these N Procuring
stages due to insufficient \, construction and
technical readiness and MID/LATE-STAGE : operational services
bankability issues. PROJECT \ 3
PREPARATION ‘
1 Financial WHERE
' matchmaking
EARLY-STAGE PROJECT . ’ EXISTING
PREPARATION ) PPFS ARE

WORKING

Feasibility studies

& ' Detailed Project &
\ . Report ’
e Concept/Design/ 'y

Scoping ’
7
s Pre-feasibility =

. — - —

CONSTRUCTION,
IMPLEMENTATION
AND OPERATION

% WRI INDIA
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2. MUMBAI CLIMATE ACTION PLAN



ACTION AREAS
URBAN PLANNING, GREEN COVER & BIO-DIVERSITY:

CLIMATE
1. INCREASE GREEN COVER & PERMEABLE SURFACES ACTION PLAN 2022

TO 30-40% OF CITY SURFACE AREA BY 2030

Tackle heat and flood risk
Reduce heating effect and increase permeable
surface to 100% by 2050, along city streetscape

2. ENSURE EQUITABLE ACCESS TO GREEN OPEN SPACES

Equitable distribution of open spaces
Increase per capita open space to 6 sq.m by 2040
Identify & provide new open spaces in priority areas

A

The Mumbai Climate Action Plan aims to
identify vulnerable communities, to
increase resilience by introducing sector-

]

3. RESTORE & ENHANCE BIODIVERSITY

Develop landscape framework to identify habitat SpECifiC strategies fOf mitigation &
degradation & biodiversity hotspots daptati
Local biodiversity strategy & action plan adaptation.

W el B



Climate Budget Assessment

%

Urban Flooding Institutions & Budget
* NbS Accelerator « Catchment-wide planning » Working towards developing a
« Green Yodha Campaign | and flood risk management | climate budget for Mumbai’s
 Greening in vulnerable | through ~upcoming budget cycle
neighborhoods to ~+ Geospatial data  FY2023-24
improve heat resilience | + Framework for analysis ~* Institutionalizing the Climate
~+ Pilot projects ~ Action Cell

+w WRI INDIA

ROSS CENTER
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GREEN
SPACES 2~
e

ACCELERATING

a't re , PN - A 1
U BASED 3 i Surfacing and supporting urban NBS solutions
‘ " and developing pilots, in partnership with

SOLUTIONS B educational institutions.
Establishing a national level multi-stakeholder

Steering India towards | b forumon NBS to enable investments and scaling
B& of NBS solutions in cities

a resilient future
S institutions/ 5 solution providers/ 250,000

people impacted

WRI INDIA Cities@Forests  ourorrion P NICFl 54 Uk Government



URBAN VEGETATION FARMING AND GROUND WATER RECHARGE PROJECTS
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CHAMBER WITH
FILTER Reducing waterlogging and recharging ground

CHAMBER WITH

NoER Y water through siphonic action. Chambers on

Siphon  the ground collect and filter rainwater which is

filterc then used to recharge the aquifer through a
into the
borewell.

Project «

CHAMBER WITH
FILTER

Enhancing greenery in the school campus to
engage and build awareness of young students
on the 'what’, 'why' and 'how' of urban farming
and resilience.

TO BOREWELL

% WRI INDIA
"‘r"C--“ ROSS CENTER



CITY-LEVEL CLIMATE ACTION CELL

I Additional Municipal Commissioner: CITY ]

I
DEPUTY MUNICIPAL COMMISSIONER

Environment & Climate Change
CHIEF SCIENTIST CHIEF PLANNER
Climate Change Climate Change
[ I
|

Deputy Chief Scientist,
KNOWLEDGE AND INNOVATIONS

ENVIRONMENT PROTECTION AND POLLUTION CONTROL VULNERABLE COMMUNITIES SUSI:I':J;:CL:PUEZBAN CLIM:J:_:F:[;;'EM INTEGRATED MOBILITY

s )
i : - Sustainable Senior Senior 3 - Senior
.Semor Senior Senior Climate : Senior Architect, :
Environmental Conservationist Scientist (MER) Innovations and Development Landscape Groen Bulldings Transportation
Scientist Finance Expert Social Scientist Planner g Planner
Environmental
Engineer, SWM
Air Quality Environmental || Environmental Environmental Data Climate Equity & Urban Water Energy Efficienc Civil Road Safety &
Expert Engineer, Soil & || Law & Policy Communications Analyst Finance Inclusion Resilience GIS Fellow & Buildings Engineer: || Street Design
Water Expert Fellow Fellow Fellow Fellow Fellow Fellow Fellow Fellow
Energy Cell: | |py cell: DISCOMs, MSEDCL, MSRTC
MER Cell: Including 24 ward climate officers and 11 Biodiversity Commitee can be DISCOMs, MEDA, ' : d
climate officers for DMCs housed here SRA, MMRDA, Transport Del;arflfmenl. Roads &
MERC, Buildings R
. WRI INDIA
k"""-a. b
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CLIMATE BUDGET ASSESSMENT

* Highest % budgetary allocation
for high relevance + high
negative sensitivity —Urban
Flooding and Water Resource
Management (46%)

* Highest % budgetary allocation
for high relevance + high
positive sensitivity —Sustainable
Waste Management (3%), Urban
Greening and Biodiversity (1.4%)

Budget Estimates - Sectoral Split

Others

1.4% Energy and Buildings

19.5%

Integrated Mobility
6.0%

Sustainable Waste M...

3.0%
Urban Greening and...

1.4%

Urban Flooding and...
46.1%

-

Air Quality
22.6%

i WRI INDIA
Qﬁ% ROSS CENTER



3. FINANCING BLUE-GREEN INFRASTRUCTURE



The African Cities Water Adaptation Fund

Supporting innovation af scale across
the full lifecycle of urban water resilience projects in Africa




Integrated and
equitable resilient
public infrastructure
with multiple
community benefits

Creative mechanism
to allow joint funding
and attract/leverage
new investors

Department
collaboration: good
governance &
accountability

gh

ia: Aa

COMMUNITY —> . _ _
Joint Benefits Authority =~ PARTNERS
I (5)
Scope, Costs, Benefits Project Financing

()

A

d &

Joint planning | Funding | Project delivery | Long-term stewardship






INDIA FORUM FOR

Nature

s BASED SOLUTIONS

Climate Proofing 100 million residents and ® Building increased awareness, capacities and coordination
infrastructure worth $100 billion in Indian cities amongst stakeholders including policymakers, government
by 2030 agencies, investors, solution providers and academia by
creating a community of practice

® Facilitate informed decision making through promotion of
appropriate tools and technology

V/

Mission: to harness the power of the collective to | ® Creating pilot opportunities to innovate and identify
mainstream ecosystem services and nature-based scalable solutions for implementation
solutions for climate resilience in Indian cities | e creating a platform for collective knowledge sharing to

! | showcase the benefits and avoid maladaptation

Objectives:

Defining a shared language and
communicating benefits to inform actions Driving investment and strengthening
at the local level including scaling up delivery mechanisms through multi-

existing interventions for urban nature- stakeholder coordination.
based solutions.

Mainstreaming urban ecosystem-based

services and nature-based solutions in

India through policy, plans and project
interventions

. WRI INDIA
https: .nbs4india.
https://pib.gov.in/PressReleaselframePage.aspx?PRID=1838002 bs://www.nbsdindia.org/ ROSS CENTER



https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1838002
https://www.nbs4india.org/

LEARNINGS



NATURE BASED SOLUTIONS AT SCALE

Constructed wetlands

Street trees

Home gardens

-

Permeable pavers

Urban forests

Rainwater harvesting  Rooftop gardens

3 . N iy

SR A, !b \ Shg e s s
X e 8 2 e vy
P - \ ¥
- (3 - .
e -5 = A
— I3 RN L

Plot level

s WRI INDIA
‘*«ﬂ;’ﬁ” ROSS CENTER



* NBS : evaluate risks and rewards

* Mobilizing catalytic funds for first practice

e De-risking solutions for uptake by government
e Up-stream project preparation for bankability
* Solving for governance

* Aggregation for scale and pipeline

* Building partnerships

* Redefining KPIs — building evidence

WRI INDIA | i
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