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Developing Low Carbon Cities:
A Study of Bhopal, India
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Quantification of scenario estimates of Bhopal district
Narrative storylines of likely future

Description of sector-wise details of likely future
Quantification of the macro-economic considerations
and social aspects

Identification of possible effective policy measures
Develop action plan for policy measures

The city is centrally located in India
The climate is composite climate representing a large
part of India

The city has physical features like large water body,
Hills and forests for analysis of local variations.

A million plus city, it can represent many large Indian
cities.

Amongst the 21 fastest growing cities in India.




Bhopal: GHG Emissions &
Contributions from Mitigation Policies
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Bhopal LCS: Seven Actions
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Barriers to LCS Pathways

No common generalized policies can be developed,
Individual solutions are needed for each of the city

Success depends on the participation of local
government / people

Almost no awareness in smaller cities
Capacity building is slow and time taking

Good quality infrastructure and services are almost
always necessary that are already stressed

Development priorities may not be in line with LCS
objectives

Economic implications are not easy to anticipate



Dissemination Workshop: report pubiication

A one Day workshop for
Dissemination of Low Carbon
Society Scenarios Bhopal
2035 was organised on 24
September 2011 at Bhopal.

This gave a platform at city
level where researchers
interacted with stakeholders
and policymakers to integrate
their knowledge and build
relevant scenarios for
transition towards a low
carbon society.

Low Carbon Society Scenario
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Dissemination Workshop: some images
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Sustamable, Futures
Vision For Bhopal
24 September 2011

International Workshop on Sustinable Futures
— Vision for Bhopal , September 2011



Response and Media Coverage
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BHOPAL: Retired bureaucrat and
prominent planner MN Brich
on Saturday said that while
planning development, one
should assist nature and not
fight it.

Speaking at the inaugural ses-
sion of an international work-
shop on' “Sustainable futures:
vision for Bhopal’ organised by
the School of Planning and
Architecture (SPA), Bhopal,
Buch said that nature has made
Bhopal very amenable for sus-
tainable development and it
should be ensured that this nat-
ural incentive is not done away
with.-He said that Bhopal is
basieally a low profile city that
is not suited for multistory or
massive buildings and the pres-
ence of numerous lakes and hills
prevents it from becoming large
urban agglomerate. “Planning
wise, it has to be a segmented
cities and lakes should be pro-
tected and hills should be
afforested to maintain the bal-
ance,” the former bureaucrat
said. He however added that this
does not mean that there should
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« Retired bureaucrat MN Buch relea
Report, Bhopal 2035’ in Bhopal on Saturday.

not be any commercial activity,
but rather it should be in keep-
ing with nature. Chairman of
board of governors of SPA, Prof
EPN Rebeiro inaugurated the
workshop and spoke on topic
‘planning for sustainability’
wherein he emphasised the role
of citizens and local represen-
tatives in planning. J
Dr Sanjeev Singh, head of
department of Architecture
delivered welcome address
while Prof Manmohan Kapshe,
head of department of planning
conducted proceedings and pro-
posed vote of thanks. Prof
Ashish Deshpande of National

ational workshop on sustainable future held

Sustainable Futures
Vision For Bhopal
i 24 Somg’lg':?r 2011

sed ‘Low Carbon Society
PRAVEEN BAJPAI/HT

Institute for Technical Teachers’
Training and Research (NITT-
TR) presented a brief on the
report “LCS Scenario Bhepal
2035’ that was released on the
occasion. Dr Junichi Fujine of
National Institute of
Environmental Studies,
Tsukuba, Japan was also pres-
ent. s

The first technical session
was on Low Carbon Society
scenario while the second ses-
sion was on sound material cycle
society. Speakers from various
institutes of country, Japan,
Indonesia and Vietnam spoke
during the sessions.

Bhopal fast on way to
fuelling global warming

REPORT But effective steps can reduce g

Sravani Sarkar
 ssarkar@hindustantimes.com

BHOPAL: If things remain
unchecked, Bhopal is likely to
emerge as six-fold bigger con-
tributor to global warming and
climate change by way of
increased greenhouse gas (GHG)

emissions in another 25 years. .

However, sustained energy-effi-
cient efforts could ensure that
Bhopal cuts down on this pro-
jected increase of emission lev-
els by at least 40%.

A study on Bhopal with empha-
sis on low carbon scenario in
future, says that if things were
left unchecked, the greenhouse
gas (GHG) emissions in the city
would rise by six times to 14.2 mil-
lion tonnes of carbon dioxide
(CO2) annually by 2035 from the
current emissions of 2.5 million
tonnes of CO2 (data of base year
2005) - an increase of about six
times. However, if corrective steps
were taken, this increase could
be cut down by as much as 40%,
the report concludes.

A report, prepared after a 1.5
year study by two Bhopal-based
and three Japan-based organi-
sations, also proposes a seven-
point action plan for achieving
this notential reduction of GHG

lehicular emissions are one of the alor contributions to rising
greenhouse gas levels in the city.

emissions. It says that transport
(39%) and residential (36%) sec-
tors that are presently the main
contributors to the emissions have
to be targeted for achieving the
best results.

The report - ‘Low Carbon
Society Scenario Bhopal 2035
~was released on Saturday at a
programme hosted by School of
Planning and Architecture (SPA),
Bhopal.

The study assesses that of the
total emission reduction poten-
tial, 50% would be due to fuel
switch that is prominent in resi-
dential, commerecial and indus-
trial sectors; about 40% would be
due to energy efficient improve-
ments in residential, commercial
and transport sectors while 10%.
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would be in the form of reduction
inenergy service demand in res-
idential and transport sectors.

“We have suggested seven
actions, most of which would have
impact in reducing the emissions
from residential and commercial
sectors,” Sheuli Mitra of SPA, one
of the authors of the report said
while talking to Hindustan Times.

The seven actions include
green governance, developing
holistic habitat, promoting sus-
tainable style, developing cellu-
lar city, emphasising on form and
flow (of transport), nurturing
nature and promoting rural rich-
es,

The report suggests with these
actions, Bhopal would take promi-
nent steps towards Low Carbon

reenhouse gas emis

sions by 40%

‘quences like coastal flooding,

could lead to global warming and
consequent climate change that
could lead to dangerous conse-

melting of glaciers and others. The
most abundant greenhouse gases
in the earth’s atmosphere are: #
Water vapour = Carbon dioxide
Methane = Nitrous oxide * Ozone

Society concept, which empha-
sis same level of attention to envi-
ronmental protection as other
socioeconomic development
issues.

The study has been conduct-
ed by the Maulana Azad National
Institute of Technology, Bhopal,
SPA, Bhopal, National Institute
of Environmental Studies,
Tsukuba, Japan, Kyoto University,
Japan and Mizuho Information
and Research Institute, Tokyo,
Japan.

The team of Aashish
Despande, Manmohan Kapshe,
Sheuli Mitra and Kshama
Puntambekar conducted the
study and compiled the report.

CONTINUED ON PAGE 7




Building Sector Studies

* Assumptions

— The energy consumption in built environment is primarily a function of
“Cooling” and “Heating” needs

— Case Study Approach provides opportunity to study local variations and
developing suitable actions

— Building Design: Form (shape), Orientation, Materials and Technology play an
important role

 Temperature change and electricity demand

— Temperature data of the city analyzed for one year period

— Seasonal variations in electricity consumption identified

— Hourly temperature data and electricity consumption compared and analyzed
e Simulation

— Double storey building considered with select parameters

— Six alternate configurations analysed

— Software used for simulating the building.



Findings: Temperature Effect

Electricity consumption in
buildings is dependent on many
factors.

It is necessary to eliminate the
effects of other influences to bring
out the effect of temperature.

Marked seasonality and
periodicity in electricity demand

Electricity consumption well
correlated with temperature
change

The correlation is more prominent
during night hours

CDD and HDD analysis more useful
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Findings: Simulation

Building with longer axis north-south
consumes the highest energy

The most efficient orientation is
obtained when longer axis is north-east
to south-west

Energy consumption well correlated
with temperature change

Highest energy consumption in summer
months

Space cooling requires maximum
amount of energy

Suitable construction material or
provision of adequate insulating
material may further reduce energy
consumption
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Works in Progress

e A study on developing city level Low Carbon
Society Scenario and policy design using
computable general equilibrium model.

e A Study on transition in Indian Coal sector:

climate policy assessment using AIM/Enduse
model.

e A study on energy and emission dynamics in
Indian residential sector.



Future Work: Landuse and Travel Behaviour

Vehicular movement causes environment pollution and energy
consumption. This is dependent on the travel behaviour which is
a response to the landuse assigned and transport facilities
available. Land use and Transport Planning go hand in hand and
a change in mode of travel changes energy and emissions.

Impact of land use spread on Travel behaviour . isati
P P Change in dUrbaTlsatlon Increase in
Change in mode of @ land use - evfe o;l:;ment : population
travel behaviour (rural/ St
Urban) magnet
20 min drive B t l
Availability Need of Demand of
1800A.D. 2000A.D. of transport transport to housing
-Increasein commute the « and other
Travel Time remains the same but further increased Related
spatial parameters are changed distances distances land uses
with change in technology.




Relationship in Landuse and Travel Behaviour
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Dimensions of travel behaviour

Based on the type of variables included, the three dimensions in
travel behaviour research are categorised as:

The spatial location of the activity is responsible for the travel

behaviour. At times the location also decides the frequency and Land Use Systems
mode used for the travel. Transport Systems
The social need and the economic capacity for the travel decides Social Systems

the frequency and mode used for the travel. Economic Systems

Response of an individual for any activity depends upon the basic

behavioural attitude influenced by the then circumstances generated  Individual Prefences
for the travel.



Other Future Activities

Linking LCS studies to future projects and services at city level
— Changing the Building Code/ Standards
* Increased efficiencies in thermal conditioning
— Attention to transportation and Infrastructure sector
— Effect of financial mechanisms to provide incentives
— Working-out specific local requirements and actions
Sectoral studies using AIM/Enduse model
Extending AIM/ExSS model applications in other Indian cities

Applications of urban economic models in evaluating development
policies targeting spatial profiles (e.g. structural densities, housing
prices etc.)

Consultation and participation of the local governments and
policymakers for responses, awareness and capacity building
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