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World Environment Day- 2022 Theme: Only One
Earth- Living Sustainably in Harmony with Nature
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Climate Change Research Institute

Workshop on Awareness and Capacity Building in
Hydrogen Production and Energy uses:
Towards a Net-Zero strategy (ACBHPE-2022)

8" -10™ June, 2022, New Delhi, India




India International Centre

Building in Garden, Green Building, Rainwater Harvesting, Solar
Energy, Wastewater Recycling, Thermal Insulation, Energy Saving, SCADA



Population Growth, Poverty, Urbanisation, livelihoods
" (Urban Population from 377m in 2011 to 600m in 2031)
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Urban Environment
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Climate Change, Disasters and
Pandemics

Air and Water Pollution due to
Transport, Fossil Fuels, Poor
Infrastructure Services, etc.
Depletion of Natural Resources
Water Shortage

Energy from Coal/Fossil Fuels
Urban Sprawl

Loss of Cultural Resources

a.k.Jain



The Dirty Planet

THE AMALING THING 1
ABOUT ALL THESE HUMAN
SCIENCE FICTION MOVIES IS
THEY ACTUALLY BELIBVE THAT
WE 0 TAKE OVER THEIR
PLANET..




No Honeymoon Without Flies, Mosquitoes and Vermins

Wl it womlehtt Da  priveeic withrmes fitRg anis.”




The Vicious Cycle of Climate Change

Climate change

Carbon/GHG
Emissions

Transport, Energy,
Buildings
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Urban Expansion

Global Temperature to Exceed by 2.3 to 4.8 degree due to
projected doubling of Carbon Emissions - 6t" IPCC Report



Rising Urban Heat

@How the Heat Island Phenomenon occurs

Temgture

increase

Sunlight

Temperature
Temperature increase
goes down

* =

“Anthro- Tempetatu'e
l . . pogemc goes down
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Rising GHG/ Carbon Emissions

Wastes Energy
304 Supply
Buildings 26%
10% (Coolers/AC
10%0
Transport A Cooking
18% f 8%0)
(Cars/2
Wheelers
15%)
|ndustry e Others
19% 24%

Global Warming- 2.3 to 4.8 degree due to
projected doubling of Carbon Emissionn
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t Contributes 18% of Carbon Emissions
& 70% of SPM
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Fossil Fuels and Emissions
Reduce Carbon Emission by 50%, Achieve Net Zero Emission by 2070
Clean Technology, Carbon Negative Transport and Construction
Electric Transport, Ethanol Blended Fuel, Solar Energy
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Deficient Infrastructure Services- Energy, Water,
Dralnage, Sanltatlon, Waste Management and Transport




o s A IO A :
CHOCK-A-BLOCK: Vikas Marg (above 2nd below) was one of the roads hit hard by the farmers’ rally

Traffic Increasing Three to Four Times Population Growth
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Urban Challenges



At last | got a permanent job. | have to fill up
all the potholes in this stretch of road!
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Urban ) > Rural

Development « -~ Sustainability

Delays ) . Speed and Technology
Gender « > Equity
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Planning Implementation



Interdependent, Interrelated and interconnected
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The City as a Circular Metabolism

Food goods -

Non-renewable
energy

People —d

Food goods —,

Conservation and

@ =

— Goods, services,

THE CITY AS ASYSTEM

UNSUSTAINABLE/LINEAR SYSTEM

Waste

(organic, dumped
in rivers/sea)

L Air pollution, noise
(carbon, nitrogen and
sulfurdioxides, ozone)

wealth, sprawl

SUSTAINABLE/CIRCULAR SYSTEM

Recycling of organic waste

(water, compost)

use of renewable
energy

People —

Recycling of inorganic waste

(paper, plastic, etc)

OUTPUTS (o

Reduced output

Examples of ‘green cit
Loja (Ecuador)
Curitiba (Brazil)
Frelburg (Germany)
Melboume (Australia)
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Parameters for a Sustainable Liveable City
Physical (45%), Economic (5%), Social (25%) and Institutional (25%)

NS
2
CITY
= ) ' LIVEABILITY

5% Weightage

INDEX

« Housing and indusiveness
Index

« Open Space Index
e Mixed Use and Compactness
Index

« Energy Index

4 PHYSICAL « Mobility Index
« Water Index
o Waste Water Index
« Solid Waste Index
e Pollution Index




Leave No One Behind
Localisation, Access, Leave No place Behind

Satisfaction
of needs

1

Preservation
of natural
resources

Soclal justice

14

Growth and
profit
optimization

Communities
of interast

3

Common
welfare

Economic growth

L

Preservation of
natural resources

Nature
conservanon

Market
forces

% L 3
ﬂesu:?torv B.?xlt:;:::t:f Figure 5:
policy Interconnected
dimensions of s1
development: to
developing sustc
solutions
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Compact Urban Form to Save Land, Forests, Greens
and to Reduce Emissions

VKT Elasticities Metrics to Measure Co-Variance Ranges
With Density High Carbon Low Carbon
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: ; - Building /Floor-Area Ratio
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Higher FSI / Mixed land
FAR use

Access to
multiple
transport

Higher
population

density N Characteristics W
N, of TOD e system modes

influence
zones

Optimum Use of Land, Mixed Land Use and
Conservation of Transport



Comparison of surface areas, energy consumed and construction
costs for eight housing units in different configurations

Minimise Site Footprints, Envelop Area, Energy and Costs by Composite
Development

SE==!

_ _ ]
Building form %
8 separate houses 2 terraces of 4 house/ | block of 8 flats
(ground floor plus (ground floor plus (2 storeys plus
basement) basement) basement)
Site area 100 % 70 % 34%
Envelope surface area 100% 74 % 35%
Heating energy 100 % 89 % 68 %
Construction costs 100% 87% 58 %
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Covid 19 Pandemic and Public Health

Better Health Services, Infrastructure, Clean and Green Spaces and Sanitisation, Low
Energy Passive Buildings and Services

The determinants of
health and well-being
in human habitation
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Mixed land Use for Work-Life Integration
Review Land Use Classification, Zoning and DCR based on Environment,

Health, Emission, Energy and Water
Zero Polluting Public Transit/NMT, Work From Home

housing units on rooftop

extension

shared
space

community
living room

\ ‘ ;,3,
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block access

community
kitchen



Building Materials Pyramid

Green Recycled Materials, Steel and Cement, Carbon Capture
Reducing Carbon Intensity by 50%, Energy and Water Use by 30%
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Clean Air

Zero Polluting Energy/Bio-Fuels, Green Hydrogen, Renewables
Intelligent Pollution Management

Conserving Transport by 15 Minutes Principle
- Walk to Work 1 km
- Cycle 3to4 km
- Public Transport 10 km

Buildings as Respirational System, Urban Nebulisers and Detox
Towers

Minimise need for A.C. by Passive Design, Green Roof,
Ventilation, Landscape, Low Energy Building Materials, etc.



Watershed Development

Temporary storage ponds. :
for bank filtration ' Rainwater harvested
| from roof catchments




Common Utility Duct for Sustainable Development

* |ow carbon zones with tri-generation energy systems (combining
power, cooling and heating), dual piping for recycled water and
automated waste collection/utilization .

* Low-flow appliances and water saving toilets (with recycled
wastewater cistern)

* Wastewater recycling, with dual piping

* Micro-irrigation system

* Vertical farms




Clean

Water

24X7 Potable Water, RWH, Recycling, Dual Plumbing, Efficient
Fixtures, Equity, Blockchain, Intelligent System, Curbing NRW,
SCADA, LIDAR

Fresh
water
tank

—

watertank

V3
;-

kitchen Batﬁorr

S

\ =
=i

Bathroom kitchen

L
1
[

sullage
collection
tank

FIRST STAGE: During
preliminary treatment
solids and

other large materials
are removed

4

CLUUNUY O 1ALCLC. rrinary
treatment involves taking
out settled organic and
inorganic solids. A part of
the biological oxygen
consuming material is
also removed

'

THIRD STAGE: At the
secondary level. aerobic
biological treatment is
performed in the presence
of oxygen by aerobic
micro-organisms (principally
bacteria) to further take out
the residual organic
and suspended solids

—»

FOURTH STAGE: The
water is finally disinfected
again before reuse

[ Recyclable water
[l Dischargeble water
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Pune: Dirty Drain Converted into Green Tralil




Urban Agriculture

Retrofitting Shipping Containers for Seattle’s Proposed Centre for
Urban Agriculture. It also cleans air and Wastewater
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Sustainable Transport
18% of Emission, Fossil Fuel 70%
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What is the most efficient way for fifty people to get to work?

50 cars = 1 tram/Bus



Zero Emission Green Hydrogen bus
National Hydrogen Mission- 4 MT of Green Hydrogen per year by 2030 *’




Access Hiararchy

00 QUARXE AR

Connecting Rail
o Dooog T Feociar Bes
Shuttle

g dbdo & b

Private Auto
==l s

Motorcycle

Car pool
Car-Sharing/Station Car

% % 5 Single Occupant Vehicle

Access vis-a-vis Modal Hierarchy
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Walkable Urban Structure
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movement
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i : —&— But stops/local facilities
\oP >
dev® district centres
s\fand ks
; . O]
b * ' ... Pedestrian access
' — ~ Catchment boundaries
(400 m radius from stops)
2= Railway station
Prlllr'vucsltp:;et;gfp WNic ransport planning ‘A" and 'B' location indicate
« linear catchment zones City centre activities

» magnets and nodes
« limited lateral movement
- fast and stopping services



Transit Oriented Development for Optimum Use of Land and
Conservation of Transport
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Skeleton Parking Cluster at Every Metro/Rly. Stn.
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TOD

‘Comp_onents

o) J*tn\r

Streets

Last Mile
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Intelligent, Smart Pole

- Wi-Fi hotspot

Communication
hotspot

Main street
light

Motion
detector

RGB Status
signalling light

Camera

"""""" .. ) Air quality

sensor
Public address
loudspecaker
Intercom
X i Backlit
"""" infopanel
_____ Touch panel
Wireless (|
charging {

SOS button ... [,] use charge

17 socket

Charging socket

Electric vehicle 230V

car socket




From Red to Orange to Green Transport

Primary Energy and CO, Emissions
17
14
B Primary energy in liter of

petrol per 100
7 passengers-km

© Amount of carbon dioxide
emissions in kg per 100

2.5 passengers-km

=

Train Private Car Aeroplane
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SRS ———— e —

Strategw & Policy ‘ .

Strateqgic Planning
Capital Financing
Ifter modal Cuardmaua

_____ — i ol ahitasl Regulatory

e
Safety
- REnviraniment

Oversight
& Monitoring

Cperations and
Maintenanca
Contract
Enforcement

Administrative

Litigation

Publc Accountabiiity
Real Estate Managemaent
Internal Administration

Funclions of the MTA

:: | Marketing & Fublic Relation
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One Sun-One Earth-One Grid
Renewable Energy 500 GW by 2030

Green Hydrogen, Green Metals, Green Cement,
Solid State Batteries
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Energy Efficient Building
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Wind Turbine, Solar Parabolic and Microgrid
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The waste management process should embody the principle of circular metabolism,
which means recycling wastes to produce energy, adoption of eco-technology for zero
polluting energy (wind, solar and water wheel), development of green filters, noise
buffers and rainwater harvesting.
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Energy Production
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Extended Acration

Intelligent, Integrated, Interconnected Infrastructure




Smart and Sustainable Infrastructure Services

Servers

=)

&

e

IT Security ' Databases

= INFRASTRUCTURE
A SERVICES | @

End user
Services

Networks

Cloud &

Virtualization Applications




Waste-Wise City
5 R Strategy-Reduce, Refuse, Reuse, Recycle and Recover

Recycle/Compost

ke
plasma gasification

Dispose/Landfill
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Smart Waste Management
Nassocom

Citizen awareness:

Use of online platfroms
such as games, mobile
apps to create citizen :
awareness 3

Waste generation:
public areas

Waste handiing
sorting and storage:
street cleaning

Analysis: Accurate demand projection to
assist in capacity management, planning
and scheduting of waste collection

Maintenance decisions support system
MDSS: Provides intelligence on roads &
pavements maintenance for the crews to
know when and which chemicals 1o apply
for cleaning

Waste collection

Sanitation/

- g waste collection
v Sensor based waste scheduling
Online services: oy : aste handling\ ” storage and collection solution: with \
¥ generation orling and storage® Provide real time status sensor based !
re_uset 8": reo/c:mg [by consumer) of the bin, raise alert when| | ,aste storage,
proro conosa Crowd sourcing: atiention is required collection and

Inform municipalit
on areas requiring
urgent attention

o

« Energy simulation:
Waste 10 energy projects

* Pallution sensors:
monitor pollution, and
contamination levels

« Analytics.Effective landfill
management, provide
information to industries to
encourage R&D.

GPS sensor on
waste collection
trucks f

« Automated waste collections
Sysstmes: Pneumatic systems tg
suck the garbage through

underground pipes.

Waste sorting and
segragation
* Sensor based sorting: Reduce human

exposure o garbage, efficient sorting,
provida higher abdity to recycle

Overall ICT interventions:
« Integrated asset management solutions
» Business process automation
= City performance management
* Integrated command & operations
center
* GIS Dashboard




Blockchain Technology for Integration,
Decentralisation and Synergy

Shared ledger and Immutable database  for Transferring data very Securely

sa®
&)
An account book of A collection of Information that has Prevenling unauthorlzed
final entry, In which nformation that & been transiated into a4 access, use, disclasure,
business transac organized so that it can form that & more disruption, modificabion,
bans are recorded easdy be accessed, corvenient to move or inspection, recording or

managed and updated process (e.qg. bits) destruction of information
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7 Cs of Sustainable Built Environment
Circular Systems, Climate Resilience, Clean Air, Water, Energy &

Transport, Health, Conservation of Culture and Natural Environment

( ommon Utility Duct

w”m
=L1¢



Completing the Jig-saw




i future generations

5 Ps of Sustamable Development

End poverty and hunger
in all forms and ensure
dignity and equality
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and climate for
and fulfilling lives in

Deve l o p me nt harmony with nature

. PARTNERSHIP  Peace

' '“'-‘(_ implement the agenda :
‘ throuqh a solid global Foster peaceful, just and
inclusive societies

partnership
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Akash/Ether

Air

Satva
Rajas
mas

Five Elements-Only One Earth
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Continuity Between Plans and Implementation




Mission LiFE: Lifestyle for Environment, Mindful Shift Towards

Minimalist Living

) - out$ ).
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