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Live Interpretation

ENGLISH: We have simultaneous interpretation in English, French,
and Bahasa Indonesia! Click on the "interpretation™ icon at the bottom
of your screen to listen to the event in your preferred language.

FRENCH: Nous disposons d'une interprétation simultanée en
anglais, en francais et en bahasa indonesia ! Cliquez sur l'icOne «
interprétation » en bas de votre écran pour écouter I'événement dans
la langue de votre choix.

BAHASA INDONESIA: Kami memiliki interpretasi simultan dalam
bahasa Inggris, Prancis, dan Indonesia! Klik ikon “interpretasi” di
bagian bawah layar Anda untuk mendengarkan acara dalam bahasa
pilihan Anda.

Interpretation
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Welcome Remarks
Hellen Njoki Wanjohi-Opill,
Climate and Engagement
Lead, Cities Program, WRI
Africa




Building Capacity to Assess Urban Climate Hazards
and Tackle Heat and Flooding in Cities
A Three-part Capacity Building Webinar Series

V Webinar 1: Introducing the Climate Hazard
Vulnerability Assessment Framework (5 F

\é': Webinar 2: Urban Heat & Greening (To

o_lc)s Webinar 3: Urban Flooding & Nature-
(Wednesday 26 March)
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Audience Questions

If you have any gquestions about the presentations during the
event, feel free to enter them into the question and answer box.

We have a dedicated Audience Q&A session after the main
presentation, and will respond to other questions entered into

the Q&A box throughout the V
o @? B
___Ghat § O%A Jg nterpretaton

Cancel



Welcome and Housekeeping: Hellen Njoki Wanjohi-
Opil, WRI Africa

Introductory Remarks: Lubaina Rangwala, WRI
India

Keynote Presentation: The Challenge of and
Opportunities to Overcome Urban Heat in Tshwane,
South Africa: Lutkse Newton, City of Tshwane

Training Presentation: Deepti Talpade, WRI India

Live Audience Q&A
« Moderator: Hellen Wanjohi-Opill

Closing remarks: Lubaina Rangwala
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Introductory Remarks

Lubaina Rangwala, Program
Head, Urban Development,

Cities Program, WRI India




Keynote Presentation
Lutske Newton, Director of
Climate Change Adaptation
and Resilience, City of
Tshwane, South Africa




INSERT LUTSKE'S SLIDES HERE

URBAN
TITLE OF PRESENTATION SHIFT



Training Presentation:
Capacity Building for
Urban Greening and

Heat Resilience
Deepti Talpade, Program
Lead, Urban Development
and Resilience, WRI India
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Nature Based Solutions to Tacke
Urban Heat in Cities

Photo credit: Shutterstock



C O nte nts What is Urban Heat and rise in temperatures?

Impact on Health

Scientific approach for Greening & Nature based
Solutions

Case studies

Plans & policies



Video: Tackling Urban Heat in Mumbai

The video shows how
%eospatialtools can

e used to understand
high heat risk zones in
a city. This helpsin
strategizing where to
prioritize greening
activities

Source: GoogleEarthEngine, YoutTube,
2022




How to Define

Urban Heat?




Land Surface
Temperature (LST)

* Land surface temperature is how hot
the “surface” of the Earth would feel to
the touch in a particular location.
From a satellite’s point of view, the
“surface” is whatever it sees when it
looks through the atmosphere to the
ground.

* ltcould be snow and ice, the grass on
a lawn, the roof of a building, or the
leaves in the canopy of a forest.

* Risein surface temperatures causes
increased indoor and outdoor
experienced temperatures.

Source: Text: NASA Earth observations; Image: International Journal of Urban Sciences - June 2018
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Figure 3. Land surface temperature in Mumbai city (1990-2015): (A) January, (B) June and (C) October.



Causes of LST

* Globalwarmingincreases overall heat.

* \Vegetationis being replaced by
asphalt and concrete (impervious
surfaces) for roads, buildings and
paved public places. These surfaces
absorb—rather than reflect—the
sun's heat, causing surface
temperatures and overall ambient
temperatures to rise.

* Exposed bare soil —dried agricultural
land or open plots show high LST

* Large scale infrastructure projects
contribute to high heat zones.

Heat from

vaporization. 1/
Reduction in _._
temperature ’ | A

Vegetation Vehicles Road Paved

Building

Heat from built
surfaces,
Increases
temperature

Water body



Urban Heat
Islands

An urban heat island (UHI) is a
phenomenon where urban area is

significantly warmer than its
surrounding rural areas due to intense
human activities.

Land surface temperature and Air

temperature at various spots has to be
recorded to calculate UHI.

Source: U.S. Environmental Protection Agency
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WARNING HEAT INDEX HEALTH IMPACT

- TR e |

Caution 27- 32 Fatigue possible with prolonged exposure
and/or physical activity
Extreme Caution  33-40 Heat stroke, heat cramps or heat

exhaustion possible with prolonged
exposure andlor physical activity

. - _
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Heat Waves

Heatwave is a prolonged period of
much-warmer-than-average weather
of that region. They are caused due to
high pressure zones and trapping heat.

Climate change is a significant factor
contributing to increasing frequency
and intensity of heatwaves.

Greenhouse gas emissions, heat-
absorbing surfaces in cities,
contribute further by trapping heat for
longer.
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Prepared by WRI India Geo-Analytics; Data: GFS (NOAA/NCEP/EMC)

Source: WRI India blog on ‘Measuring and Mapping a Heatwave’,

TIME : 00:30 IST

2022 (Author: Raj Bhagat Palanichamy )



How does urban heat impact health?

Temperature extremes
1. Comprises the body's ability to regulate its
internal temperature.

2. Loss of internal temperature control leads to
* heat cramps,

* heat exhaustion,

* heatstroke.

3. It also worsen chronic conditions such as
cardiovascular disease, respiratory disease,
cerebrovascular disease, and diabetes-related
condition.

Source: Capacity Building on Climate Change in Mumbai, co-developed with BMC’s EHO dept
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Who are the most vulnerable groups?

Physiological factors Exposure factors

Older people and Persons with existing Outdoor labour and People living in sub-par
persons with disabilities health conditions manual workers housing conditions

Pregnant people Infants and children People who are poor, Attendees of outdoor
displaced or homeless events & work

A
Adapted from WHO’s Main Heat Vulnerability Factors Q;;;Q WRI INDIA



Arabian Sea

Source: MCAP, 2021

Correlation: LST & Green Cover
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With reductionin a
city’s green cover
there is arise in land
surface temperature.
The LST map and
green cover map can
be created to observe
this correlation over
the years.



Minimizing Local Temperatures

WITHO TREES

Temperature (C)
n N N

! B Tres Cover M Mixed Vegetation C~:r.ch
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“When vegetation cover is greater than 40% of a
total area, a 10% increase in vegetation leads to a
reduction in LST of more than 1C. However, when
mixed vegetation cover is less than 40%, there is
no reduction in LST.”

Source: NSW Office of Environment



f j j Co-benefits of
l Co2 Urban Greening

_____

I  Increase shade
Biodiversity

* Enhances biodiversity
e Reduces soil erosion

* Reduces
flooding/waterlogging

* Increases mental and
physical well-being

Source: U.S. Environmental Protection Agency



NATURE BASED SOLUTIONS

Community Resilience
and Social Benefits

Examples: Urban forests, river and stream ‘renaturalization’, green building solutions- green roofs, open green
spaces, permeable surfaces, tree planting, green corridors, urban farming, bioretention areas, rain gardens,
natural inland wetlands, constructed inland wetlands, river floodplains, rejuvenation of water bodies (lakes,
ponds), mangrove forests, coastal habitats, etc.

Ecosystem Benefits and
Ecological Integrity







5 Key Steps for Scientific
Greening

Prioritize high-risk areas

Ecosystems approach

Adopt water-positive planting

Engage with local communities

Maintenance plan

Source: WRI India




1. Prioritize Sites

* C,B,G/S, G/N, H/E, K/E wards with lesser vegetation
experience higher surface temperature.

« M/E ward has 20.1% population (highest in Mumbai) not
having access to daily urban recreational spaces (within 1
km) and exposed to high heat stress.

Ward-wise Mean Surface Temperatﬂe vs Vegetation
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Baseline survey

Testing for site
suitability, baseline
biodiversity,
hydrogeological survey

Planting design

Selection of native
species, multi-layered
planting as per
nearest ecosystem

A city has various natural habitats and biodiverse ecosystems, like shownin
the map of Mumbai, India. Before planting 3 steps need to be followed as

shown above.

Source: MMR Biodiversity project, Yuhina EcoMedia, Commissioned by MMR-EIS, MMRDA

m

Ground preparation

Restore soil in urban
areas to make it
suitable for planting.

Ecological zones
MMR classified

200412.img
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2. Ecosystem Approach

Mangroves Riparian along Urban parks Forest
water bodies

Be cognizant of the broader natural habitat and ecosystem along which the site is located to decide the
species. These are some broader ecosystems observed in the case of Mumbai, India.

Source: Greening Mumbai: Handbook for scientific greening on small balconies to large plots, BMC, 2023



3. Water Requirement Considerations

Installing water recycling units
like Eco-STP or other
’& DEWATS (Decentralised

L 4 ) Waste-Water Systems) to
reduce dependance on fresh

water for irrigation

‘ Installing Rain-Water
Harvesting systems

Being mindful of water
requirements for ‘Miyawaki’
type of plantation which is
water-intensive. Hence, avoid
planting in dry/arid regions.

Source: Eco-STP(recycles sewage water of 42,000 litres/per day), Marol Urban Forest, WRI India



4. Engage Communities

Participatory approach towards
greening by adopting engaging
practices at all stages:

Site selection

Baseline assessment, community
knowledge

Training, capacity building on
scientific greening

Planting activity

Maintenance mechanism




5. Maintenance

Source : Shahjinagar School;*Cheetah Camp (photo credit: TISS)

Creating charter and capacity building of
stakeholders for maintenance of NBS

Financial model for long-term sustenance to be
created before implementation

Building ownership of greening solutions in
community-led projects, identifying associated
community organizations
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Miyawaki forests

Skatepark

Urban farm

Open Spaces & Natural Areas

Urban grove

Play area

Movable markets

Study area/ open library

Community nursery

Stormwater wetlands

Butterfly gardens

Senior exercise park

Enhancement, conservation of
natural areas like mangroves,
forests, rivers need to be adopted.

Open spaces act as important
sites to adopt various greening
approaches suitable to the needs
of the community, as shown in the
adjacent diagram.



Climate Sensitive Design Principles

Community Nurser

Pollinator garden

Walking path

Cobble stones/

stabilized earth

Cluster

planting
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Mounds
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borewell
rooftop RWH
urban forest

bioswale
community nursery
public amenities
future greening




Climate Sensitive Design Principles

Area of plot: 3000 sq.m.
No. of trees planted and conserved: 2000 | No. of shrubs: 4000

* Collaborative processes for site identification; communications and awareness strategy for biodiversity awareness and citizen
support for volunteering; co-development of site program
* Funding through CSR channels facilitated by the ULB and Residents' welfare associations.



Overview

Marol, Mumbai - Water Sensitive Urban Forest

Approximately 9 acres of land
parcel(phase 1,2 nd 3)
spanning across about a
kilometre of length along
Mithi river in Mumbai
Multi-departmental
involvement due to varying
set of requirements

Phase 1 layout - Marol Urban Forest

£ PHASE3

CTS 443/13, 657, 658 - 5 acres
DP reservations - ROS 1.1

Stakeholders:
MIE, Gardens Dept., SWD Dept., DP
Dept.

- PHASE 2

Crematorium
CTS 655
DP reservations - DSA 4.1

Stakeholders:
HIC, Gardens Dept., SWD Dept., DP
Dept.

o PHASE 1

CTS 443/14 - 1.8 acres (7533 sqmt)
DP reservations - ROS 1.1, DPU 5.2

Stakeholders:
MIE, ADANI, Gardens Dept., SWD
Dept., DP Dept.

Increase the green cover within
one of the heat-stressed areas of
Mumbai,

Enhance biodiversity by
incorporating native plant
species,

Maximize permeability, improve
soil health, and recharge
groundwater.

Develop an accessible open
space and riverfront for the
citizens,

Integrate nature-based solutions
along the buffer zones of river




Marol, Mumbai - Water Sensitive Urban Forest

* Retention ponds in the project act as sponges to slow
down surface water run-off as well as to enhance
biodiversity.

* Elevated boardwalk is created to allow for biodiversity
corridors under the structure and increase water
permeability.

Source; UrbapForest- Marol (Photo credit: WRI India)



Buildings

Greening strategies on
buildings and within building
compounds include

* Roof-top greening, green
terraces, urban farming

* Vertical greeningin
balconies

* On-plot peripheral
greening, parklets

Home balcony



Rooftop Farming: Chennai Resilience Centre

Urban Heat Mitigation via Flora-Based Roof Insulation

= On an average, temperature
in the garden region is 1.5°C
lesser than the reported
temperature for the locality.

= The room under plantation
is on an average 2-3°C
cooler than the exposed
room.

= During a peak summer day,
the room below the garden
is significantly cooler (2 to
7°C lower in temperature)
than the exposed room.

Source: https://urbanthottam.com, Chennai Resilience Centre @Integrated Child Development Centre, Chennai



https://urbanthottam.com/

Streetscapes

Slotted
opening

MEDIUMSIZE ___*
CANOPY TREE
(35-50' HT)

CONTINUOUS SOIL TRENCH i
(750-1,000 CU FT. SOIL) SIDEWALK AT GRADE

Level drop
behind kerb

Roadside drain

Carriageways
ey e 7 -
. \ L
" Overflow
9 r b |
Filter layer ' - |
Transition layer "
Drainage layer y Treated water i 4
A A
Vegetation at ‘
; So%m set down “I5~ ; '_’
i | ‘_\ r
x Storm flow
Geotextile Yy
Sub-base

material Non-perforated

connecting pipe
to roadside drain

Design to allow greening along roadsides,
to increase permeability and shade



Local area improvement: Lallubhai compound
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Lallubhai Compound is a Rehabilitation and Resettlement colony located in Mankhurd.
Holistic solutions for greening were proposed and carried out in two plots




Lal Maidan as ‘Sponge infrastructure’

* Biodiversity restoration &
enhancement

e Eco-STP
* Bioswales

-~ .
[ * Community spaces for
i L o 3 ol )l recreation

©/ e J G0 AR ol b « Waste management plan

R g Q\G\

-andscape Master Plan with context of Nala Scale 1:250

BIODIVERSITY WATER MANAGEMENT WASTE
RESTORATION MANAGEMENT

PEOPLE CENTRIC
APPROACH
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Climate Action Plans & Heat Action Strategies

AHMEDABAD
HEAT ACTION PLAN

CLIMATE
ACTION PLAN 2

30-40% of the city

surface area by 2030 =%y ) [ BEATING THE HEAT

- ‘ TAMIL NADU HEAT MITIGATION STRATEGY

6 square meters
per capita by 2040

Urban Greening and Biodiversity goals

National Mission
on Sustainable Habitat
2021-2030



MUMBAI: Greening manual for citizens

CONTENT

071. introduction
+ What s micro-greening?
+ Why this manuai?
+ How Lo read this manual?
+ Who s this manual for?
Mumbai | Open spaces and housing typologies

2. How to identify small, medium and large spaces
Sman

HOW TO USE THIS MANUAL

Follow the steps below to explore the spaces that can be greened, basis user typology,
planting requirements and associated governance, permissions and safety mechanisms

SPACE USER TYPE CONTENT

identify the space you identify user type to learn Follow the relevant colous
e for planting ond more about

see if it is small, midsize roquirements aind Do on your user ty

or large scale possbie permissons needed

@) WHAT IS THE SPACE YOU HAVE?

SMALL —————— MEDIUM ———

06. How 10 take care of plants
+ Watering

ts and Mulching
ance practices

04. creating an enabling environment vesarvation of exiting vegetation/trees
< Governance and permissions
» Working with local communitias 07. wayForward
05. The basics of planting
* Planting principles. 08. appendix A
< Container planting + Generalconcepts covered In the manual

« Stepwise planting (in pots and on ground)

®@

<"Species and resource lists

Revised illustration to come here

EXPLORE THE
[—9 MANUAL
WHO DOES THIS 2

— SPACE WORK FOR? —— | 90 emen srecon

Structurs and Satety

s 0 P e
Society

Container Panang
Storp- wise planting (in pots)
Pant tpeces (Amnesure]

Other Watering
Composne
St semendment and Mk

. ning
E Maimtenance Prachices (Pruming. Prst Control]

B 01 9pno K

o Greening Mumbsi

241 4 Handy Guidets

Built environment
in Mumbai

approaches

P nall, medium, and large  that caver
Various types of open spaces

Image 10: Photo of the city showing different neighborhood typologies
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Inventory of Mapathon: Participatory data collection
open spaces

Open Spaces & Water Bodies in Greater Mumbai

. R
o ARREY MILK.
_cowonr |

Source: (Left) Adarkar Associates and MMR-EIS (Mumbai Metropolitan Region — Environment Improvement
Society). 2015. Inventorisation of Open Spaces & Water Bodies in Greater Mumbai.
(Right) WRI India




Tree Census, Public Biodiversity Register

Tree Census Format

No on Name of Tree | Location of tree | Girth Height | On the Tree Health of the tree Ground | Open | Other

condn Soil comments
in In feet

Cms FL |FR ([P /N [B DS |HLP | NL (TG |HT | OS/T/ A/B/C
H cjcs JD/E

Legend for Tree Census

On the Tree

Mention FL for flowers , FR for fruits, P for Pods, N for nest, B for burrows

Health of Tree

Mention DS for diseased, HTH for healthy, HLP for Heavily lopped, NL If you find nails, If
Tree guard choking mention TGC

Ground condition

Mention OS for Open Soil, T for tiled, € for cemented, CS for compressed mud

How much of Open soil
around trunk

Write A if space is Nil, B for 0-2 ft, C for 2ft>4ft, D for 4ft>6ft, E for 6 feet and more.

Tree Census needs to be conducted in a city at least once in 5
years as per the Maharashtra (Urban Areas) Protection and
Preservation of Trees Act, 1975, India.

The only way to increase and conserve green cover in your
locality is to first take stock of existing trees and their
conditions.

A participatory approach to count, identify, classify, and monitor
trees in each ward, can be a very effective way of bringing
innovation, accountability and transparency in the act of tree
conservation.

Tree census can provide a lot of information for further action, in
terms of health of trees, types of natives in specific areas,
canopy cover, etc. This information can be used towards
multiple actions including calculating carbon sequestration
potentials, reduction in air pollution, restoring green cover or to
plan connected shaded walkable areas.
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Rangwala Newton Talpade Njoki
Wanjohi-Opill
URBAN

SH/FT



Closing Remarks
Lubaina Rangwala

 Webinar 3 reminder
o Nature-based Solutions to Mitigate
Flooding and Stormwater Risks in
Cities (Wednesday 26 March)




Thank you!

* Hellen Wanjohi-Opil, WRI Africa: Hellen.Wanjohi@wri.org
* Lubaina Rangwala, WRI India: Lubaina.Rangwala@wri.org
* Deepti Talpade, WRI India: Deepti.Talpade@wri.org
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