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Chapter 1: Executive Summary

Change was held at Indian Institute of Science (IISc)

Bangalore on November 3-4, 2012. Over 250
researchers and scientists attended the conference
organized by 1ISc Bangalore, IIT Delhi, [IT Madras and
Centre for Science and Environment. Of the attendees,
over 90 scientists presented papers and posters on their
ongoing research.

The Third National Research Conference on Climate

The talks were broadly divided into four categories: climate
science/impacts, mitigation, adaptation and climate policy
and politics. The conference saw a range of different kinds
of poster presentations and talks under each category.
Under science/impacts, the dominant themes were
modeling, ongoing research, monsoon and glaciers.

Those under mitigation covered forest and renewable
sectors, greenhouse gas measurements, heat stress in
metropolitan cities, emissions reduction measures in the
cement industry and future of electricity storage systems
in India.

Adaptation saw an equally broad range of presentations.
Topics spanned agenda for research in adaptation,
marine system sustainability, vulnerability and
adaptation practices in Himalayas, impact in coastal
areas and vulnerability indicators for agriculture, water
and forest sectors. Participants from South Asia actively

participated and presented case studies from Bangladesh
and Sri Lanka — how information and communication
technology was helping people adapt in Bangladesh and
how traditional water management practices of Sri Lanka
offers insight into how water should be managed
sustainably.

Presentations on climate politics and policy included
topics such as climate financing and climate policy,
state action plans on adaptation, international
negotiations on climate change and an evaluation of
India’s climate policies.

The ICRN website (www.icrn.in) was launched at the
conference. The website, that boasts of over 200
members, generated a lot of engaging discussion on how
to take it forward so that researchers can stay connected
to each other.

The conference, third in the series of such conferences,
was successful and participants exchanged notes with
each other. A lot of the younger researchers got feedback
on their work from senior Indian scientists.

Everyone also agreed that there is still a long way to
go for Indian science to make a more powerful impact.
They also agreed that initiatives such as ICRN would
bring them closer to realizing that.



Chapter 2: Introduction

by Divecha Centre for Climate Change, Indian

Institute of Science, Indian Institute of Technology
Delhi, Indian Institute of Technology Madras and Centre
for Science and Environment, was held at 1ISc Bangalore
on November 3-4, 2012,

The Third National Research Conference, organized

Over 90 researchers/scientists from all over South Asia
presented talks and posters on their ongoing research
areas. Of the 90, 25 were India’s top senior scientists
affiliated to reputed research institutions such as
Indian Institute of Tropical Meteorology, Pune, National
Aerospace Laboratories, Bangalore, National Remote
Sensing Centre, Hyderabad, Indian Institute of
Technology, Gandhinagar, Indian Institute of
Technology, Mumbai, Physical Research Laboratory,
Ahmedabad, Tata Institute of Social Sciences, Mumbai,
Indian Institute of Management, Bangalore, and
Central Research Institute for Dryland Agriculture,
Hyderabad, among several others. The others included
PhD students from different universities and
institutions such as Delhi University, Jawaharlal Nehru
University, Centre for: Environmental Planning and
Technology, Benares Hindu University, Ashoka Trust for
Research in Ecology and Environment, Indian Institute
of Forest Management, Central University of Tamil
Nadu and Ravenshaw University, Cuttack, among many
others. (For detailed list of presenters with ‘their
affiliations see Annexure ).

The talks were broadly divided into four themes:
climate science/impacts, mitigation, adaptation and
climate politics/policy, which ran simultaneously in
parallel sessions in the morning and the afternoon over
two days.

There were 18 presentations on climate science/impacts,
nine presentations on climate change mitigation, 20
presentations in climate change adaptation and six
presentations in the climate politics/policy sessions. In
addition to these, 17 posters were presented in the
science/impacts category, 13 in mitigation category and
eight in the adaptation and policy/politics category. Three
awards were also given to junior scholars in the three
poster categories. (For detailed list of presentations see
‘Agenda’ in Annexure I1).

2.1 Goals of the conference

The conference was the third in the series of such

conferences. The first conference was organized in March

2010 and the second conference was held in November

2011. The aim of the series of conferences is to enhance

capacity for climate research and action in India by:

a. Developing ‘an arena for promoting interaction
among researchers, analysts and practitioners from
across the country

b. Enhancing understanding of the current state of
activities and research capabilities in the country and
thereby identifying key lacunae

c. Deepening and broadening engagement on the
climate issue with a particular focus on smaller
academic institutions, NGOs and younger scholars

d. Strengthening a sense of ‘community’ among
researchers

e. Exploring ways to more effectively link climate
research and action programmes



Chapter 3: Sessions in detail

3.1 Introductory Session

Sunita Narain and Chandra Bhushan of Centre for

Science and Environment, P Balaram and G Bala of
Indian Institute of Science and Ambuj Sagar of IIT Delhi.
In her opening remarks, Sunita Narain outlined the
purpose of the conference, which is to build a vibrant
scientific research community. She emphasized on the
importance of science, which determines the outcome of
policies and actions that countries take on climate
change. She iterated that the issue of climate change is
intensely political and therefore the role of the Indian
scientist is crucial in determining the paths for the future
and that we should not merely depend on global science.
It is imperative that Indian scientists do their own
research in this context.

The opening session of the conference included

P Balaram, director of 1ISc, in his welcome speech,
outlined that it is important to understand climate
skeptics in the field of climate science. In India,.it is much
easier to discuss policy than science and climate science
is still nascent, he said. Data collection assumes
significance, and in India, very little data is collected. He
stressed the need for students and faculty to take up
measurements and analyses with caution.

G Bala then spoke of the current research trends in
climate change. He highlighted five major areas that
have been gaining attention in the scientific community
and journals. These include carbon budget, earth system
modeling, climate change projections, changes in
cryosphere, and geo-engineering.

On carbon budget, he mentioned how much of carbon is
going to the ocean and land and the importance of
results from data collection by thousands of scientist who
synthesize huge data. He presented the Decadal Budget
study from Global Climate Programme observations
(CO,now.org) that update the climate budget yearly.

The study showed 88 per cent of carbon emissions from
fossil fuels and cements; 12 per cent from deforestation
and land use change. Nature has its way of balancing the
CO, increase with ~50 per cent in the atmosphere
and the rest is stored in the oceans and land. The
fraction of CO, in the atmosphere remains the same as

carbon uptake from land and oceans stabilize the
concentration in the atmosphere. This uptake has been
increasing with time.

On earth system modeling, he emphasized its importance
to understand projections and asserted that science has
moved  beyond  Physical  Climate  System
(Carbon/Nitrogen Cycle etc) studies. He said modeling
and projections are important for a future outlook and
aids better policy actions and broader societal concerns.

On climate change projections he said that the CMIP5
model provides Global Scale Coarse resolution data and
uses 64 models from 32 modeling centres. It is a useful
dataset to understand robust responses in the climate
change system and equally important data for impact
studies as 260 publications so far have used the data in
one year for their studies. It was also pointed out that the
range of projections from these models is very large, and
the complexities lie in this uncertainty.

On Cryosphere changes, he mentioned that the area and
volume of Arctic sea ice has decreased by 49 and 76 per
cent since 1979 and in a few years it is likely to be ice-
free. The projection for glacier Himalayan melt from
CMIP5 showed that the worse scenario would be after
150-200 years where all the Hindu Kush Himalaya
glaciers would .melt. At present half a metre of water
melts each year.

On the science of geo-engineering, he said that in order
to tackle changes in climate change in case of failure in
emission controls and negotiations, focus has been given
to “Block the amount of Sunlight (Solar Radiation
Management)”. This would mitigate warming conditions,
as 2 per cent of sunlight if reflected back to space would
reduce doubling of atmospheric CO, Reduction of
sunlight and reflection is aided by using space
sunshades, stratospheric aerosols, marine cloud
whitening, whitening the roofs and lightning the colour
of crop leaves.

He summed up by encouraging the gathering to look
forward to the IPCC AR5 WG1 Report, which would be
out in 2013 with updated assessments of atmosphere,
oceans, glaciers and sea ice changes, projections based
on ESMs, geo-engineering along with an Atlas of regional



Panel at the opening session

projections. He also laid emphasis on rigorous regional
level analyses to be undertaken to better understand
future projections.

Ambuj Sagar who spoke on capacity building for meeting
the climate challenges pointed out the need for a bigger
network on climate change, and to engage more people to
respond to the issues of climate change. There is a dearth of
capacity building in India and many meetings are held, but
they are driven by opinion, not evidence. The ICRN
conference according to him is about more people and more
institutions and more topics for a better coverage to
understand what is going on in the country and what gaps

exist. It is an opportunity for connecting young scholars to
present their research, get feedback to improve their work
and interact with each other. He also said that such national
conferences would have a greater impact, and these should
be coupled with regional workshops.

From the science aspect, Chandra Bhushan gave an
overview of the politics of climate change and the state
of climate change negotiations. He brought out the fact
that with seven different negotiating tracks and a large
number of regional groupings, the nature of negotiations
has become very complicated. He also outlined the
world’s expectations of the Doha climate conference.



3.2 Science/Impacts of
Climate Change

The sessions on science/impacts were spread over two
days. There were three presentation sessions, and one
poster session. Presented below are the highlights of the
presentations in each of the sessions:

3.2.1 SESSION |

SPEAKERS

Sabin TP: CORDEX-South Asia

TN Venkatesh: Glacier retreat in the Himalayas:
Observations and Numerical Simulations

Vimal Mishra: From Mean to Extremes: What do CMIP5
Projections tell us about climate change in India

K Rajendran: Simulated changes in Indian monsoon
Smriti Basnett: Monitoring seasonal snow cover in
Sikkim Himalaya

Gaddam Vinay Kumar: Monitoring of Glacial Mass
Balance in Baspa Basin, Himachal Pradesh

Sabin TP: Sabin spoke about CORDEX, South Asia,
which is an initiative towards producing dynamic
regional downscaling of models. It also includes
archival, management, retrieval of data products. Many
workshops are conducted for capacity building, he
added. Explaining the work on CORDEX at |ITM, Pune,
he said that eight different GCM’s are run to produce
historical run (1950-2005) and future projections

\ ! :
Climate change is intensely political and Indian research must feed into the process: Sunita Narain, Director-General,
Centre for Science and Environment

(2005-2100). Most of the simulations are over and
some are ongoing. Data would be available on
webpage of IITM soon. Discussing a specific technical
aspect, he said an important scientific conclusion to a
comparative study between zoom Vv no zoom
experiments brought out that zooming improves the
simulated precipitation over land as well as improves
the simulation of some of the important features of
South Asian monsoon.

TN Venkatesh: Referring to glaciers as the markers of
climate change, Venkatesh said that some of the
Himalayan glaciers are retreating, while some in the
Karakoram range are advancing. The conclusion that
glacial advance indicates no global warming is incorrect
according to him, since the number of glaciers is still
small. In his study, Venkatesh proposed a one-
dimensional model of glaciers. In his study, the motion
(advance or retreat) of glacial ice under gravity was
modeled in terms of dynamical (length of the glacier,
slope of the terrain) and thermodynamical (equilibrium
line-net snowfall) parameters. The model was able to
explain the retreat of glaciers in terms of these
parameters. He added that the model could be used to
study the effects of climate change on glacial retreat if a
good estimate of climate impacts on net snowfall could
be estimated.

Vimal Mishra: According to Mishra, statistical
downscaling and bias correction are robust tools to
downscale simulated model data to study regional
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effects. The conclusions emerging out of his ongoing
study include indications that the monsoon will be
shifted, and the maximum variability in precipitation will
be seen in September. June-July will show maximum
variability in temperature and in general, there will be
an increase in hot extreme events and extreme
precipitation events. He added that comparative studies
between statistical techniques and dynamical
downscaling are going on and that it is a topic of active
research, but Mishra clarified that globally, CMIP5
models are able to capture the rainy and dry regions
quite well.

K Rajendran: According to Rajendran, past climate
projections are still a problem in CMIP5 models. While a
high-resolution model—of 180 to 200km—is able to
capture important features of tropical climate and it
performs well even over Indian region in contrast to most
models, the problem is getting good boundary
conditions. Models showed systematic reduction in
rainfall over the west coast, it is important to get rainfall
over projection both land and ocean correct in the
context of monsoon.

Smiriti Basnett: Her study analysed snow cover over two
basins on inter-annual, seasonal and monthly time scales.
She found that Sikkim gets maximum snow in February.
There is a continuous snow precipitation even during
summer months in this region unlike western Himalayas.
The main contribution of snow rate comes from western
disturbances than from the Southwest monsoon.

Gaddam Vinay Kumar: In the satellite image analysis
0 degree isotherms are used to show the retreat of
glaciers. A detailed mass balance is important to obtain
these isotherms, according to Kumar. He also. said
that the mean annual loss of 0.87 km? was seen during
1962-2009, and there is a possibility of scarcity of water
due to glacial mass loss. This may have severe social
impacts, he warned.

3.2.2 SESSION II

SPEAKERS

Sanjeev Kumar: Nitrogen cycling in Marine and
Freshwater Environments

Pradeep Majumdar: Understanding hydrological
impacts and uncertainties on river basin scale

N Devaraju: Equilibrium sensitivity of global terrestrial
ecosystem: Carbon to elevated nitrogen deposition in
community land model 4.0

Sanjeev Kumar: Kumar started with a brief introduction
of Nitrogen Cycle and its role in climate and environmental

change. Kumar talked about nitrogen cycle, removal and
deposition of nitrogen and carbon dioxide take-up process
and data analysis using mass spectrometer under fixed
temperature and salinity conditions. He also summarized
the chlorophyll concentration in the results.

Experiments were first conducted using (different
isotopes) of nutrients to check for biological pump in
Arabian Sea, near Mangalore. It was checked if
phytoplankton can intake the inorganic carbon in the
same way even after the increase in seawater
temperature due to climate change. Experiments
were also conducted by varying temperature and salinity
under experimental conductions and results
were discussed.

The result was the intake of inorganic carbon was reduced
when temperature got increased and salinity decreased.
The second part of presentation was to discuss
environmental change in the coastal areas of Kerala
(estuaries), the effect on backwaters due to
anthropogenic activities. Due to the anthropogenic
activities, the intake of ammonia and nitrogen increased
in those backwaters.

Pradeep Majumdar: He explained the change in
precipitation patterns, regional changes in water
resources, downscaling of statistical models, A1B
scenario ‘and various issues on river water quality,
irrigation, ‘water quality simulation and models
development at regional level and management of
water resources in future. Majumdar started with the
brief explanation of climate change and its impacts,
increase in temperature (warming), change in
precipitation and rise in sea levels and added that these
affect hydrology indirectly.

To predict the precipitation, water availability and
irrigation requirements, GCMs were used earlier. But
there are problems related to scale and uncertainty
while dealing with GCMs. GCMs are not efficient in
fields of hydrology like evapotranspiration. He said the
models were made and checked. Three levels of
uncertainties were discussed and results obtained by
downscaling.

N Devaraju: Devaraju explained that nitrogen
deposition is increasing overtime and their increase is
being modeled and added that the influence of nitrogen
on concentration-carbon feedback is of greater
importance. In his study, a different formula was
introduced to find TEC (Total Ecosystem Carbon)
sensitivity. N-deposition in future may not be able to
compensate warming, he concluded.



An ongoing session on science and impacts

3.2.3 SESSION I

SPEAKERS

Chandra Sekhar Jha: National Carbon Programme
Suchita Srinivasan: Impact of Rainfall and
Temperature on Yields of Rice and Millets at the
District Level

Rajiv Kumar Chaturvedi: How much Carbon does
Indian Forests Hold — A DGVM-based Analysis
Angshuman Modak: Sensitivity of the Global
Hydrological Cycle to the Meridional Distribution of
Stratospheric Aerosols

Chandra Sekhar Jha: Jha spoke about the Green India
Mission as envisaged under the National Action Plan-on
Climate Change and the census on natural resources that
takes place every five years. He also said that there is
need for a country forest map. So far, 113 vegetation
types have been mapped and validated using more than
100 ground data points.

Under the National Carbon Programme, forest fire
information is given out within 15 minutes, and the 12th
Five Year Plan would focus on ocean and atmosphere.

Currently, there are five sensor-based towers established in
the national ecosystem. The idea is to address the complete
phenology of deciduous forests for the first time in India.

Suchita Srinivasan: Asserting that governments
should rethink agricultural policy, Srinivasan said
increase in temperature affects agricultural yield. She
also pointed out that existing policies don’t focus on
decline in millet production. The emphasis of her study
was mainly on the differences between rice and millet on
a broader range and not on individual varieties.

Rajiv Chaturvedi: In his study, Chaturvedi showed that
land covered by the forests in India is decreasing contrary
to established results. He highlighted the effects of
climate change on forests, while outlining the mitigation
potential of forests.

Angshuman Modak: Modak’s ongoing study was
done to investigate the effect of meridional distribution
of sulfate aerosols into the stratosphere on surface
temperature and precipitation change. The study found
an ideal distribution, which mitigated both temperature
and precipitation.



ABSTRACT

It's a much debated question as to how much carbon does Indian
forests hold and whether Indian forests are a net source or sink of
carbon? Literature estimates suggest that total carbon stock in
Indian forests vary from 6245 million tones of carbon (mtC) to
10,054 mtC, of which an estimated 2026 mtC to 4381 mtC comes
from the biomass component and 3552 mtC to 7181 mtC comes
from Soil. Review of published studies suggests mean of 3386 + 989
mtC in biomass and a mean of 5,000 + 1464 mtC in soils. Carbon
stock projections from three carbon pools i.e. biomass, soil and litter
are obtained from 11 CMIP5 general circulation models and are
analyzed for the Indian forests for the RCP scenarios 4.5, and 8.5
over the 20 century. A mean of 11 GCMs suggests Indian forests to
be a source of 1.8 to 2.2 GtC under the RCP scenarios 4.5 to RCP
scenario 8.5 respectively.

INTRODUCTION

Climate projections using Representative Concentration Pathways
(RCPs) under the Coupled Model Inter-comparison Project 5
(CMIPS).

In contrast to the SRES scenarios, RCPs represent pathways of
radiative forcing, not detailed socioeconomic narratives or
scenarios.

There are four RCP scenarios: RCP 2.6, RCP 4.5, RCP 6.0 and RCP
8.5 — these scenarios are formulated such that they represent the
full range of stabilization, mitigation and baseline emission
scenarios available in the literature.

The naming convention reflects socio-economic pathways that
reach a specific radiative forcing by the year 2100.

OBJECTIVES

1) To investigate how much carbon stock does Indian forests hold?

- and whether Indian forests are currently a sink or source of
carbon.

2) To project carbon stock changes in Indian forests under the new

RCP climate change scenarios based on CMIP5 climate change
projections.

METHODOLOGY

> Data downloaded for Soil Carbon, Biomass Carbon and Litter

Carbon from the CMIP5 data portal.

11 models listed in Table 2 are considered for this study, as the
value of all the three carbon pools were available for these
models only.

Total carbon = Soil carbon + Biomass carbon + Litter carbon.

As data from all the models is at different resolution, data for
each model is regrided to the resolution of 0.5 * 0.5 degrees
using bilinear interpolation.

Out of all the RCP scenarios (described in Table 1) only RCP 4.5
and RCP 8.5 are considered, as all the listed 11 models do not
provide data for RCP 2.6 and RCP 6.0.

Carbon flux is calculated with respect to the base line of 1961-
1990.

3.2.4 Science/Impacts: Posters

Ankit Dwivedi
Project Assistant
CST(ASTRA), Indian Institute of Science - Bangalore

INFORMATION

Table 1 : Description of all the Representative Concentration Pathways.

Its radiative forcing level first reaches a value around

3.1 W/m2 mid-century, returning to 2.6 W/m2 by 2100.

Under this scenario greenhouse gas emissions and
emissions of air pollutants are reduced substantially
over time

It is a stabilization scenario where total radiative
forcing is stabilized before 2100 by employing a range
of technologies and strategies for reducing greenhouse
gas emissions.

It is a stabilization scenario where total radiative
forcing is stabilized after 2100 without overshoot by
employing a range of technologies and strategies for
reducing greenhouse gas emissions.

The RCP 8.5 is characterized by increasing greenhouse
gas emissions over time representative for scenarios in
the literature leading to high greenhouse gas
concentration levels.

IMAGE modeling team of the Netherlands
Environmental Assessment Agency (Van Vuuren
et al., 2007).

MiniCAM modeling team at the Pacific
Northwest National Laboratory's Joint Global
Change Research Institute (JGCRI) (Wise et al.,
2009)

AIM modeling team at the National Institute for
Environmental Studies (NIES), Japan (Fujino et
al., 2006) and (Hijioka et al., 2008)

MESSAGE modeling team and the [IASA
Integrated Assessment Framework at the
International Institute for Applies Systems
Analysis (IIASA), Austria; (Riahi et al., 2007)

Table 2 : List of 11 models from which the data for Soil, Biomass and Litter carbon are obtained.

bce-csm1-1-m 1.11 1.12
bnu-esm 2.76 2.81
IPSL-CM5A-LR 1.89 3.75
IPSL-CM5A-MR 1.89 3.75
ipsl-cm5b-Ir 1.89 3.75
miroc-esm 2.76 2.81
MIROC-ESM-CHEM 2.76 2.81
MPI-ESM-LR 1.84 1.87
MPI-ESM-MR 1.84 1.87
NorESM1-M 1.89 2.50
NorESM1-ME 1.89 2.50

RESULT

Total Carbon change (GTC)

Figure 1 : Total carbon change with
respect to the baseline 1961-1990.
Thin lines represent the carbon change

Average RCP 4.5
Average RCP 8.5

p—
of individual 11 models and the broad €
line represents the mean of the 11 =
models listed in Table 2. Black color 9-
represents Historical (1850-2005),
Green color represents RCP 4.5 (2006-
2099) and Red color represents RCP

8.5 (2006-2099).

8
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Forest Ecosystem in India : Carbon Source or Sink

Figure 2 : FSI classification of forested grids in India. 4.3% of grid
points (blue) were classified as “very dense forests”, 54.9% (green)

as “moderately dense forest” and 40.7% (

”

)as”

CONCLUSION

There is not much variance in the historical projections (1850-
2005). Whereas, the variation increases in the future projections
(2006-2099), i.e, RCP 4.5 and RCP 8.5.

The projections of the models IPSL-CM5A-LR, IPSL-CM5A-MR,
MIROC-ESM-CHEM, miroc-esm and bnu-esm are very close to the
ensemble projection for both the scenarios RCP 4.5 and RCP 8.5.
Pre historical data is available and plotted, but the analysis is
done from 1961.

The variation in the projections for RCP 4.5 and RCP 8.5 increases
around the year 2050.

A mean of 11 GCMs suggests Indian forests to be a source of 1.8
GtC under the RCP scenarios 4.5 with the range of 5.8 GtC to -3.2
GtC.

A mean of 11 GCMs suggests Indian forests to be a source of 2.2
GtC under the RCP scenarios 8.5 with the range of 8.8 GtCto -3.2
GtC.
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Monitoring Glacier Changes in Parbati Basin, Himachal Pradesh, India
Yogesh Karyakarte and Anil V. Kulkarni (Email — yogeshkaryakarte@gmazil.com)

Divecha Center for Climate Change ,Indian Institute of Science, Bangalore 560 012, INDIA

Introduction: Results and Discussion

In the present study, loss in glaciated area of 67 glaciers of Parbati
basin has estimated. Major power plants are proposed on Parbati
and Beas rivers. It would be useful to continuously monitor these
glaciers to understand changes due to climate.

The total areal extent for 1998 was 154.32 = 9 sq. km.
The total glaciated area for 2009 was 148.90 £ 9 sq.
km. Total loss in glaciated area was estimated 5.41 £
0.2 sq. km or ~3.5 % from 1998 to 2009. Glaciers have
been receding at the rate of ~0.49 sq. km a™' or ~0.31
% a'. This rate is less than the previously estimated

Study area
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1. Glaciers were delineated by visual interpretation and TO7OFLO MO 150 2095 2580 230 e
b d . d t d . A GI S 9.9 Area (sq km) Cumulative per cent area  —ELA of 1998
oundaries digitized in Arc 2.

2. Digitized boundaries were used to estimate the loss in area of

glaciers. |
3. "SWIR / Blue", “SWIR / Green" and "SWIR / Red" ratios

Glaciers of Parbati basin have retreated at the rate of ~0.81 % a™' from 1998 to 2009.
Smaller glaciers are retreating faster than the larger glaciers.

Area loss is high at lower altitudes.

Debris cover has increased by ~6 sq km between 1998 and 2009.

Figure 5: Loss in area of clean glaciers (debris cover <5%) Figure 6: Cumulative area altitude distribution of glaciers Figure 7. Loss in area at various altitudes

were analysed to extract debris cover of glaciers.

4. Further investigations were also carried out to understand
effect of size and area altitude distribution on the rate of
retreat.

B L o=
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Assessing Imprints of Large Scale Phenomena on Climate Extremes in India
Ajay Singh! Vinayak S. Phadke? and Anand Patwardhan'
Indian Institute of Technology Bombay, Powai, Mumbai-400076. ajayvs@iitb.ac.in
22/17 Dnyanayog Society Vazira Naka, Lokmanya Tilak Road, Borivli West, Mumbai-400091.

Large scale forcings: ENSO, QBO and AISMR -
Indices: SOI, Zonal Wind Index and area average of rainfall ' 1

Climate extremes: wet and dry spells and cyclone crossing
Indian coastline

ENSO is positively associated with annual count of dry spells
but it is restricted only to the north and the interior where
rainfall amount is less and negatively correlated with mean
duration with more universal effect. It is significantly
correlated with the number of depressions crossing the TR B
Indian coast. b s

-

QBO is negatively correlated with the duration of dry spell.

AISMR is strongly associated with depressions crossing T
Indian coastline



Present-day climate and future projections for
North East India (NEI)

Neha Sharma, S.K.Dash, Kanhu Charan Pattnayak
Centre for Atmospheric Sciences, IIT Delhi, Hauz Khas
Email: 16.sharma.neha@gmail.com,skdash@cas.iitd.ernet.in, kcpattnayak @ gmail.com

*Objective -The changes in climatic parameters of temperature and precipitation in NEI are
studied in depth. NEI is home to rich flora and eco-biodiversity.
*Methodology-

1. Prevailing climatic conditions in the region are analyzed by the observations at
the regional meteorological stations in NEI for the years 1971-2005.

2. Climatic changes have been validated using Regional Climate Model version
5 (RegCM3) to study model performance in the region.

3. Extreme temperature events of daily maximum and minimum temperature
have been analyzed on the basis of IMD gridded datasets.

4. Projections to future years on the basis of RegCM3 simulations have studied
and discussed with special emphasis to extreme cold and warm temperature
events.

*Conclusion —

1. RegCM3 is able to simulate the trends in annual mean temperature correctly
for 1971-2005. But, rainfall overestimation is simulated.

2. Occurrence of warm nights in summer months was more frequent than that of
warm days.

3. Simulations to future years indicate rise in annual mean temperature and
annual rainfall.



ROLE OF BIOAEROSOLS IN CLIMATE CHANGE OVER INDO-GANGETIC PLAIN

Dayalbagh Educational Institute (Deemed University), Dayalbagh, Agra (India) .

Ranjit Kumar, Department of Chemistry, Technical College,

0562-2801226

. E-mail:

rkschem@ rediffmail.com

* Bioaerosols are a group of organic aerosols ranging (10 nm-
100 pm) are wirbome particles or large molecules that are
either alive, carry living organisms or are released from living
organisms (e.g.. bacteria, fungi, virus, pollen, cell debris and
bio-films).

* Bioaerosols are Bioaerosol has two significant implications:
health hazard and climate change,

= A substantial body of work in progress on the imporance of
bivaerosol as ice nuclel (IN) and cloud condensation nuclei
(CCN) and implicating them in alteration of cloud coverage
and hence the global climate.

* Bioaerosols has potential role: -

- in altering the chemistry of the atmosphere via
microbiological degradation,

- in modifying the chemical composition of other
organic compounds upon collision or contact and hence
inducing changes in the IN and CCN ability of organics in
atmosphere

- in drving the chemistry (including photochemistry) at
environmental interfaces such as air/snow mterface.

Indo-gangetic plain (21°45 to 31°0 N lat. and 74°15 to 91°30 E
long.), covers an area of ~650,000 km?, roughly 21% of the
total area of India. The indo pangetic plains are home o 40%
of India's population, being comprised of the states of Punjab,
Haryana, Uttar Pradesh (UP), Bihar and West Bengal and
experiencing drastic change in the climate in last few decades.

Hence, biological characterization of acrosol is of paramount
importance which are neglected in India so far,

- Measurements of ambient particulate matter (PM,; and
PM; 5}
- Biological characterization of aerosols

Methodoio Results and conclusion

Table: Average, standard deviation and range of concentration (ug m~¥) Table: Correlation matrix in PM, ; and PM,,

* Sampling was carried out at Agm. In Agm samplmg site was
Dayalbagh, a suburban site which is 10 km away from the industrial
sector of the city where due o agriculural practices vegetation
predominates.

*PM,, and PM,; samples were collected at the sampling site by
Polltech Sampler using filter paper as collecting surface.

* Biological characterization: Aqueous extract of filler was used for
fungal and bacterial estimation. The concentration of fungal and
bacterial spores in the air is expressed as number of spores m™ air.

- Fungal culture — Culturable concentrations of fungi collected on
impactors are determined or quantified using SDA media. In order 1o
assess the ability of fast growth of aero fungi, fungi were incubated at
27° € in the SDA media. Fungal spores were identified
morphologically under a light microscope using oil immersion at a
magnification of 100:0x.

- Bacterial culture — Bactenia is isolated using Waksman's dilution
technique and different concentrations are cultured on nutrient Agar
medium. The incubated plates are kept at 30°+ 2°C for | day. As the
colony appears on the medium, it is recultured until pure cultures are
obtained. Bacterial spores are identified morphologically under a light
microscope using oil immersion al a magnification of 1000x.

* Meteorological parameters: were measured along with the

sampling

of FM“ and PM
Parameters  Mean  Standard Range
deviation  Minimem Maximum
PM 2203 £6.1 1.7 3333
PM, . 1323 317 66,7 175.0

Table: Mean and standard deviation of concentration (cfu m™) of
airborne fungi and bacteria in PM,, and PM, ..

Parameters Mean Standard

PM,,
PM,

M,
PM,

PM
PM,; 5

3095

Range
deviation Minimum Maximom
Total microbial count
486.9 214.4 125.0 725.2
3928 2159 125.0 725.2
Fungal counts
B33 15.8 62.5 104.2
B33 17.0 625 104.2
Bacterial count
403.6 198.6 62.5 625.0
198.9 62.5 625.0

e L
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Highlights

“The concentration of PMm and PM,, are measured in
ambient air at a suburban site in Agra, India.

% The level of PM,, and PM,, are much higher than
recommended value for suburban region by NAAQS (National
Ambient Air Quality Standards) in India.

< Agra s one of the polluted cities in India since last one
decade and its air quality is not improved yet.

% Biological components in aerosol are determined for
bacteria and fungi. Bacterial and fungal colonies in PM,, and
PM, care in the typical range 100-1000 efu m™ (cfu = colony
forming unit).

4 Bacterial concentrations are  higher than  fungal
concentrations, Most of the bacteria are white in colour and
gram + ve bacteria contribute 75% while gram - ve contributes
25% only,

@ A total seven types of fungi are identified in acrosol
samples in this region during study period. Aspergilins niger
species are dominant.

% Meteorological parameters play important role in growth
and presence of micro-organisms in the air.



The Changing Climate of Ahmedabad City:
A Scientific Perspective Based on Multivariate Analysis

Anurag Kandya, Yashika Agarwalla, Kamaljit Ray

GLOBAL BACKGROUND

DATA USED AND RESEARCH METHODOLOGY

Globally, urbanization has altered the surface
heat flux and the emission flux which has
significantly affected the micro and macro
climatic trends. Urban Heat Island phenomenon,
altered precipitation cycles, and the extended
green house gas effect are one of the few
artificially induced global environmental hazards.

DBT, WBT, Wind Speed and RH of Ahmedabad city
which were available for a period of 37 years (1969-
2006) at a frequency of every 3 hours were analyzed
using the Mann-Kendall Trend Test for the various
hours of the day. Frequency analysis of the Bioclimatic
indices (Thom Discomfort Index, Siple and Passel
‘Cooling Index’) were done for multiple time scales.

PRESENT In the background of the fast rate of urbanization witnessed in Ahmedabad viz. high population growth

(110 million by 2035), high vehicular growth rate (8% CAGR) and major developmental plans on the anvil

STUDY (GIFT City, IT Parks), the present study attempts to quantify the changing climatic trends in the city.
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Rainfall and Temperature Characteristics of Four Indian Cities

Vaishali Saraswat, S.K.Dash, S.K. Panda, Neha Sharma
Centre for Atmospheric Sciences, IIT Delhi, Hauz Khas
Email: v.saraswat20@gmail.com, skdash@cas.iitd.ernet.in, subrat75@gmail.com, 16.sharma.neha@gmail.com

» Objective
*  Current climate and future projections of four cities and corresponding meteorological subdivisions and
homogeneous zones in India have been analyzed in this study.
= The cities include Howrah, Kochi, Madurai and Vishakhapatnam and their corresponding
meteorological subdivisions are Gangetic west Bengal, Kerala, Tamil Nadu and Coastal Andhra
Pradesh. The respective homogeneous zones are North East, West coast and East coast.

» Methodology

= [MD gridded data set is used to study the annual mean temperature (1969-2005) and southwest
monsoon precipitation (1951-2010) over four cities and their respective subdivisions and homogeneous
zones.

= [PCC models output are compared against the observed values of annual mean temperature and southwest
monsoon precipitation to validate the models. MIROC 3.2 (medres) model simulates temperature and
precipitation close to the IMD observed values.

=  Extreme temperature events of daily maximum and minimum temperature have been analyzed on the
basis of IMD gridded datasets.

=  This study is further extended to future years with time slices of 2015-2024, 2015-2034, 2015-2044 and
2071-2099 based on output from NCAR_CCSM3 and discussed with special emphasis to extreme cold
and warm temperature events.

» Conclusion

=  Similar trends in annual mean temperature and southwest monsoon precipitation during current period in
the four cities and their corresponding subdivisions and homogeneous zones

= MIROC 3.2 is able to simulate the trends in annual mean temperature correctly for 1969-2000. But,
rainfall is overestimated at Madurai and Vishakhapatnam and underestimated at Howrah and Kochi.

=  Warm days and Warm nights show increasing trends and Cold days and Cold nights show
decreasing trends except for Howrah where cold days significantly increase during 1969-2005.

=  Future years indicate rainfall and temperature rise in all the four cities and their respective subdivisions
and homogenous zones.

=  There is indication of rise in warm events and fall in cold events in three cities such as Kochi, Madurai
and Vishakhapatnam. In Howrah, there is no trend in extreme temperature events.



Seasonal variations of surface ozone and its precursors over Kannur

Nishanth.T and M K Satheesh Kumar
Department of Physics, Govt. Brennen College Thalassery, Kannur, Kerala, India 670 106
E Mail address: nisthu.t@gmail.com

Kannur (11.9°N, 75.4°E, 5m asl), a rural location

Introduction | | confined between the costal belt of Arabian sea
Surface ozone is one of the secondary air pollutants whose aiid Western GRutsin Kefala state.
. 7 l,..-l' o 5

high concentration is harmful for humans and plants. Ozone
absorbs IR radiation emitted by the surface of the earth and
thus is classified as one of the green house gases in the
troposphere. It does not have direct natural sources, but it is
produced in the atmosphere mainly due to its precursors

emitted by the increased human activities.

Results and Discussion

We have been observed a significant seasonal variation for O; and NO, mixing ratios at this site. The daily average diurnal variation
of O; shows a maximum mixing ratio in the late afternoon at all seasons due to its enhanced production by the photolysis of NO,
and minimum during early morning over a period of two year from November 2009 to December 2011.

The average seasonal variations of O, mixing ratios are observed to be maximum during winter and minimum during monsoon
period. During winter season, long range transport of air mass contributed to the observed high O, mixing ratios at this location.
While in summer, in spite of higher solar flux, O; concentration is low at this site. This may be due to the cloud cover and the higher
abundance of humidity due to its proximity with the Arabian Sea.

The organics detected in vapour phase containing traces of alkanes, alkenes, aldehydes and organic acids present in the ambient air
at this site amounts to higher concentrations of VOCs which can lead to the production of O, through VOC-NO, cycle.

The correlation between O, and meteorological parameters indicate the influence of seasonal changes on O, production.
Investigations were further extended to explore the week day weekend variations in O; mixing ratio at an urban site reveals the
enhancement of O,.




Regional temperature variability in the Western Ghats
Nishadh.K.A. and Azeez.P.A., SACON, Coimbatore

Introduction

JScale variant mode and impact of climate change necessitates local to regional level
assessment

JSurface air temperature records provide invaluable information for those assessments but
having limitations in using it in local or regional scale

#2| Present study assesses the long term temperature variability in the Western Ghats region

Methodology and Results

JData collection, selection, homogenization and trend analysis

JSignificant positive trend in regional average TAVG, TMAX and negative trend in TMIN
with site specific variability
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Conclusion
= - _The variability needs to be explored further looking at the local and the ongoing
il il i | ||| landscapes level changes
M ﬁ w& '.w i | UThe level of uncertainity has to be evaluated along with Kriging based interpolation to
Ll ,' "1 know about the spatial variability and directionality




Akshay B Narayankar

“Trends in the Rainfall Pattern over India”

Department of Civil Engineering, National Institute of Technology, Karnataka, Surathkal-575025,India

1. Introduction

While occurrences of water bodies across the
country depend upon physiographic settings and rainfall
conditions, the recharging of the water bodies depends
mostly on rainfall which is a highly variable parameter.
In the context of climate change, Indian summer
monsoon also is changing. The Indian summer monsoon
(June to September) rainfall is very crucial for the
economic  development,  disaster  management,
hydrological planning for the country. Earlier,
constructed all India rainfall series was based on 306
uniformly distributed stations (Parthasarathy et al.,
1994). To understand the climatology in a better way, the
construction of a homogeneous rainfall data series was
the first step in this study.

2. Construction of Homogenous
Data Series

To prepare a homogenous rainfall time series, we
have selected 1476 rain gauge stations having maximum
data availability during the period 1901-2003. We have
considered 458 districts for the present analysis. Each of
these 458 districts of the country has two or more
representing stations. First of all, the district rainfall is
calculated as the arithmetic average of rainfall data of
stations in the district. Thus, the rainfall data series was
constructed as spatially and temporally homogeneous.
Rainfall for the meteorological subdivisions (36) was
calculated as the area weighted rainfall of the districts
within the meteorological sub divisions.

3. Results

3.1. Overall pattern of Rainfall in country

Mean (1901-2003) rainfall of July is 286.5 mm,
which is the highest and contributes 24.2 % of annual
rainfall (1182.8 mm) while August rainfall is slightly
lower and it contributes 21.2% of annual rainfall. June
and September rainfall are almost similar and they
contributes 13.8 % and 14.2 % of annual rainfall
respectively. The mean south-west monsoon rainfall
(877.2 mm) contributes 74.2 % of annual rainfall (1182.8
mm). Contribution of pre-monsoon rainfall and post-
monsoon rainfall in annual rainfall is mostly the same
(11%).
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Figure |: Comparizan betweoen HTM South-West monsoans seasanal
Rainfall series amd the new IMID series

3.2. Epochal patterns of Indian monsoon Rainfall

Decades Mean | Freq, of
Per cent
departure

from pnormal

Freqg. of

| Deficient year  Excess year

1901-10
1911-20
1921-30
1931-40
1941-50
1951-60
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Table I: Decadal mean (% departure feom normall,
SJregueney of deougll and fTeod vears
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Figure 4: Increavel Decrease in Rainfall over 100 Years

4. Conclusion

It has been found that the contribution of June,
July and September rainfall to annual rainfall is
decreasing for few sub-divisions while contribution of
August rainfall is increasing in few other subdivisions.
June rainfall is getting importance as its contribution to
annual rainfall is increasing in almost 19 sub-divisions
while decreasing in the remaining 17 subdivisions.
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Spatio-temporal characteristics of rainfall in the Malaprabha River Basin
Reshmidevi T.V and D. Nagesh Kumar

Department of Civil Engineering, Indian Institute of Science, Bangalore

Introduction Objective
Climate change = e Understand the spatial Data used
Changes in the water variation and temporal * Rainfall data from
budget = Needs trends in the rainfall 11 stations
basin level analysis Methodology * Stream flow data
Study area » MK test for trend analysis *ENSO and EQUINO
Malaprabha River * SQMK test to identify the indices
Basin in North beginning of monotonic Period : 1971-2003

Karnataka trends

Observations and Discussions

 Large spatial variation in rainfall:
1800 mm (upper catchment) 2 < 500mm (command area)

* Temporal variation in rainfall: Decreasing trend in the upper catchment

* A decreasing trend in the stream flow since 1980-85 = Positively correlated
with the decreasing trend in the upper catchment rainfall

* Positive correlation between S5year moving average of the stream flow, upper
catchment rainfall, and the ENSO and EQUINO indices




m A model-based investigation of the relative significance of
= CO2-fertilization, climate change and nitrogen deposition on

DIVECHA CENTRE Net Primary Productivity and ecosystem carbon storage.
£ CLIMATE CHANGE

Shreeya Verma(shreeyaverma@caos.iisc.ernet.in), Govindasamy Bala(gbala@caos.iisc.ernet.in)
Centre for Atmospheric and Oceanic Sciences and Divecha Centre for Climate Change, Indian Institute of Science,
Bangalore — 560 012, India

(" )
OBJECTIVE

* The objective of this study is to examine the vegetation responses to elevated CO2 levels, climate change and

atmospheric-nitrogen deposition during the 20" century.

o

4 METHODOLOGY N\
*A global climate model, Community Atmosphere Model (version 7%-
5.1), coupled to the Community Land Model at 2-degree resolution 13
is used to quantify the responses. 126 -
* The model is forced by historical nitrogen deposition data, CO2 0 m
concentration scenarios and associated changes in climate for the % 4.
\_period 1850-2000. J 2 m
0 702-
4 EXPERIMENTS T 5w
*Well spun up pre industrial state of the model climate. El EW—:
*Seven 150 year simulations S
(1)Control Run 678 -
(2) Historical run ETZ-:

(3) 5 other experiments with varying boundary conditions ( CO2 e e o 0 N N 1 NN N I e e

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Year

concentration, SST, Nitrogen deposition data) /
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Diurnal & Seasonal variation of mixing ratio and carbon isotopic ratio of

air CO, over an urban station in India
By TANIA GUHA & PROSENJIT GHOSH
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gﬂg: Comparison Of Climate Response To Two “ =
FCLIMATE CHANGE SRM Techniques =

Sirisha Kalidindi(sirishakalidindi@caos.iisc.ernet.in), Govindasamy Bala(gbala@caos.iisc.ernet.in)
Centre for Atmospheric and Oceanic Sciences and Divecha Centre for Climate Change, Indian Institute of Science,
Bangalore — 560 012, India

(- =3
MOTIVATION

To perform a comparative study of the climate response to
two space based SRM techniques involving stratospheric
aerosols and sun reflectors.

9 J

r METHOD N

*In this study we used a Community Atmosphere Model
(CAM3.1) coupled to the Community Land Model (CLM3.0)
and a slab ocean model(SOM) developed by NCAR to

perform Figl:Schematic representation of various geo-engineering
proposals G.Bala Current Science 2009

* Geoengineered simulation with sulphate aerosol
(Geo-Sulphate) Temperature Difference K
* Geoengineered simulation with reduction of solar p 05 0 o5 ;

\ constant (Geo-Solar) . / 0

5

( \ s — tomperature

PRELIMINARY FINDING difference-GeoSolar
= {emperature

We observed a warming of 0.6 K in the stratosphere in the o s

Geo-Sulphate simulation whereas a cooling of 0.4 K in the a0 GeoSulphate

Layers

% Geo-Solar simulation.

. Fig 2: Temperature Difference Pruﬁfé]
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Climate Change and Agricultural Productivity: A Case Study of Maize in India

Abstract

9

Ms. Subhashree Banerjee
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Vegetation dynamics in sub tropical temperate vegetation in Himachal Pradesh using Spatially Explicit Individual Based(SEIB) - DGVM

V Alekhya, CS Jha and G S Pujar

alok.alekhya@gmail.com, pujargs@gmail.com and chandra.s.jha@gmail.com

* A dynamic global vegetation model (DGVM) is a computer program that simulates shifts in
potential vegetation and its associated biogeochemical and hydrological cycles as a response to
shifts in climate.

* SEIB : Spatially Explicit Individual Based Simulator (Sato, Itoh, & Kohyama : JAMSTEC, NIES and
Hokkaido Univ)

» Current DGVMs rely on two dimensional representation of radiation model

* 3D light interception in SEIB

* Better photosynthesis model, improving upon Farquhar method (which is a unpredictable and
quite linear)

* Qutputs of SEIB connects well with field parameters and better validation

* Scope to account high amount of variation in vegetation dynamics

* Hence best suited for Tropical — Temperate vegetation scenarios of Indian subcontinent

* Components of dynamic global vegetation model are: Physics, physiology and Ecological
dynamics

Objective : Develop understating on operation of a DGVM and initial analysis of vegetation
simulation at fine scale.

Climate data (ncep/ncar)

Components of SEIB — Functional design
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Results of current experiment

Transition of Biomes
Leaf Area Index — Annual pattern
Variation in Biomass for a biome category

Patterns of Leaf Area Changes
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Plant Functional Types observed
Temperate broad-keaed wwgreen (TeBE
Termparate broad-lesoed summer green [TefS)
Bareal neediedeaved evergreen [BoNE)

Boreal broad:-lesved wmmer green [BoB%)
Temgperate herbaceous(C3] [Tes)

Tropical herbaceous{C4) [Tr)
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514 - Arctic Alpine Tundra

Maximum LAl achieved by sites over period of twenty
years based on NCAR reanalyzed climate data
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+Characteristic transition
of biomes is observed in
few sites. Even in two

Tomperaly Tttt 3

Tomperas Hetbuopmsi 1)

decades model response
seems promising (at
least two in each region)
*Savannahs seem to get

« populated by tree
population even in BAU
scenario

*Biomass patterns at this
initial stage confirm with
published guantities

*Boreal systems can
show low biomass which
. needs further focus

*Warm systems
(deciduous and
savannah) continuously
put on trunk biomass
(can be good sinks)
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Perception Analysis of Climate Related Impacts Faced by Agricultural Communities Using Fuzzy Cognitive Mapping Approach

Abhishek Nair* and Pramod K. Singh**

*Research Associate, Institute of Rural Management, Anand — 388001, Gujarat, India. E-mail: abhishek@ima.ac.in
**Associate Professor, Institute of Rural Management Anand — 388001, Gujarat, India. E-mail: pramod@irma.ac.in

Background

Strong scientific evidence of climate change impacts on communities is apparant.

The objective is to create knowledge on the impacts of climate change on agncultural systems by
undarstanding the perception of stakeholders so that planned adaptation interventions can be
made in liew of climate related impacts.

This paper documents perceplion of agricullural communilies in Gujarat on climate related
impacts using a Fuzzy Cognitive Mapping (FCM) approach.

The outcome of the FCM approach iz in a form of networks, as understood by the agricultural
community.

Documenting these cause-aifect networks enabled us to understand the major impacts caused
due 1o climate change on agricultural communities.

Methodology
The spafial focus of investigation is six vilages of the Junagadh district ol Gujaral (Mol
Dhanej, Khorasa, Kadaya, Ghumbkuti, Mani Dhanej and Galoda) where agriculture is the
predominant livelihood.
In the initial phase of the study group interviewees was carried oul in each of the six villages. A
total of 34 participants contributed to the live group interviews,
The FCM approach leads to Fuzzy Cognitive Maps (FCMs) which are graphical and
mathematical representations of variables and their connections forming causal relations in a
given systam in the form of directed networks.
For our analysis we use a parial multi-step FCM approach adapted from Ozesmi and Ozesmi
(2004), which includes the following steps :

a. Determining if the sample size is adequate,

b. Drawing of cognitive maps.

. Coding the cognitive maps into adjacency malrices

d. Augmenting Individual cognitive maps and then adding them together o form

stakeholder social cognitive maps.
8, Analyzing the structure of individual and social cognitive maps using graph
theoretical indices.

L Analyzing the difierences and similarities in variables among stakeholder groups.

o Condensing complex cognitive maps into simpler maps for comparison purposes.
The hypothesis proposed here 15 thal, if is important o undersiand stakeholder s parception of
climate and weather impacts as communities cannol adapt or will nof inferfere in a detrimental
cause-effect relationship ¥ they don'l “see” the relalion, which has also been proposed by
Reckion ot al (2010).
Different groups of agricultural landownars were approached in the six villages of Junagadh
district asking them 1o reflect on the question: What are the impacts on your livelihood due to
increase in winter temperatura?

Results

Fuzzy Cognitive Maps are based on fuzzy logic and this fools helps in mapping perception of
people. The ligure below is an exampie of a Fuzzy Cognitive Map made based on the parception
of a stakeholder community
3.1. Coding cognitive maps into matrices, the tables below shows the aggregate matrix
the six stakeholder groups inteniewed

ncm n lﬂ .

Soil Moisture 14 Ferlilizer

: Crop produce 1?:[ Wate: requiramert 15 Earmiog
Bﬂlﬂl‘a "wi'ﬂ"
4 Jeera 1 Groundwater 16|  Milk Production
5| Jeera, Corriander, Mango | 17 Human health
i Wheal 12 S 18 Animal health |

i ; ize of S ~ || Size of Maps

2 [00]00]0.0]00]0. a00]oslo. 0106160] [eneeiiis | Number of maps aggregaled 50
3 |0.0/0.0/0.0/00/0.0/00/00/00/00/0.0/00/00/00/00/04 00|00/ 00/ MIN number of factors 5. 0j |t umbet of iaclors in C i 1840
4 |00|00|00 0000|0000 00 00| 00|00 00/ 00|00|08 00|00 00 MAX number of factors 11.n‘m"$:'f‘mﬂp'"ﬂ“'ﬂﬂﬂ 36
5 |0.0/00/0.0 00/00/00/00/00/00/0.0/0.0{00|00/0.0/0.4]0.0/0.0|0.0 E:FIW' Min) 6.0 Luumrmcmm s 5
6 0.0/000.0 00 0.0/0.0 00 00/00/00/000 : elty

7 0.0 0.0000.0|00 /00! 00 | Av{{connectionsiactor) per map) 1,25 New connections/maps in average 6.8
8 00/00/00/00/00/05/00 00]0c Av. Density [CIN(N-1)] 0.024 Av. [CIN(N-1)] in CID 0.11
9 |00/0.0/0.0/00/00/00/0000 com i S fy~ I e
10,0.0/00/0.0/0.0/0.0/00/0000 ;‘M. = Infusnce diversily Nm' i reodtenrs I O y i
1 oo 0000 V. {{rocalvers actors) per map) 0.2 New receivers/maps in average 0.8
1210.0 Av. [(emittersffactors) per map] 0.14 [ Number of emitters in CID 10
13,00 .0, 0. New emitter/maps 0.2
14 | 0.0 L - J Ay, [recelversiemitiers) 1.84 | Receivers/emitters in CID 4.0
15 0.0|0.0/0.0/0.0/0.0[00,00/00|0. 0! i

16 0.0/00/0.0/0.0/0.0/00 0.0]00/0.0]00/00 0.0/00]00/00]00/00 00! 3.4. Cognitive Interpretive Diagrams (CID)

17 0.0/00/0.0/00/00/00/0.0/00/00/00/0.0 00|00 0.0/0.0/00[00]0.0 + CID of agricultural landowners interviewed in Junagadh district

18 |00/00/00/00/00/00]/00/0.0]00/00/0.0/ 00/00]00 00 00]00]/00

3.2. Indices calculated

Out-degree is an indicater that enable to detect those variables with strong influence on others
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3.3. Statistical Analysis of Individual Maps

The network statistics for each map is averaged over all maps, shown in the following tables.

As a resull of aggregation we get one map reprasenting its collective understanding.
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+  The factors of the maps have been grouped into 8 different issue areas and given a distinctive

colour coding

climate parameters: red

water problems: blue

human health; light pink
agriculture related problems: green
changes in income: golden yallow
land resources: rown

animal health: purple

milk production: yellow

+  From the CID we can understand the most imporant direct impact due 1o increased winter
temperature is on reduced crop productivity, including wheal | jeera and reduced moisture levels

in soils.

Other major indirect impacts are reduced earning, increase in salinity due increase in
groundwaler extraction because of increased water requirements.

+  Salinity which is a indirect impact of increased winter temperature affects soil quality which has
indirect impacts on wheat and other crops productivity.

4. Conclusions
«  Drawing impacts nets gives insight into the perceived affectedness and seriousness of impacts.
+  The main concern for all groups interviewed was the increase in winter temperature reduced

crop productivity especially wheal productivity and consequently reduced eamings. Other

concems have been grountdwater exiraction causing an increass in salinity dus increased water
requiremaents.
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3.3 Mitigation

The sessions on mitigation were spread over two days.
There were two presentation sessions, and one poster
session. Presented below are the highlights of the
presentations in each of the sessions:

3.3.1 SESSION |

SPEAKERS

Surender ‘Kumar: Substitute or Complement?
Assessing Renewable and Non-renewable Energy in
OECD Countries

Yogesh Tiwari: Greenhouse Gas Measurements
in India

N H Ravindranath: Climate Change and Forests

Shiv Someshwar: Adaptation/Mitigation: Local/Global:
Sustainability Challenges for REDD+ in Central
Kalimantan

Chetan Krishna: Evaluation of India’s Wind Energy
Potential

Surendar Kumar: Kumar highlighted that large cuts in
carbon emissions are required for mitigation, and that it
is necessary for a carbon free economy. In recent times,
the share of renewable energy has increased by 4-8 per
cent. After calculating the productive inefficiency for
each sector it was found that the mineral and mining
sectors are most energy inefficient.

Yogesh Tiwari: According to Tiwari, there are very little
measurements of greenhouse gases (GHGS) in India.

Poster session and lunch underwa during the Third National Research Confe
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rence on Climate Change

Referring to electricity production in India, using coal-
burning process, he said that such processes increase
GHGs in the atmosphere and hence it is important to set
up GHG monitoring stations in India. Currently, they can
be found in Pune, Singhabad, Delhi and Nainital. These
stations have collected data, which is in the processing
state at present.

N H Ravindranath: According to Ravindranath,
deforestation and land use change constitute 50 per cent
of carbon dioxide in atmosphere. While forests have a
large potential to mitigate climate change, the fact is
forests are very vulnerable and will be impacted by
climate change.

He highlighted that the aims of the Green India Mission are
to mitigate climate change by enhancing environmental
services (such as carbon sink) and assess it, and adaptation
of vulnerable species and improvement of hydrological
cycle. Referring to research and knowledge gaps, he said
that carbon dynamics in different land use sectors should
be estimated, carbon dioxide sequestration modeled and
that stock, changes and flux need more attention.

Shiv Someshwar: Kalimantan refers to the Indonesian
portion of the island of Borneo. It has 85 per cent land
and 3.5 per cent of the population compared to
Karnataka. It is a low level economy and much social
divergence is seen there. People there feel fire is the best
way to clear land. And fire plays a critical role in carbon
emissions. Up to 40 per cent reduction is possible there,
Someshwar said.
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Dr G Bala of IISc Bangalore highlighted five research areas that have been gaining attention: carbon budget, earth system
modelling, climate change projections, changes in cryosphere and geo-engineering

Chetan Krishna: One of the goals of the National
Action Plan on Climate Change is 15 per cent of energy
should be from renewable sources. India has 4250 GW
wind energy potential. He said that Northern India needs
to explore the option of wind energy more than south
India. Pointing out the limitations, Krishna said that the
initial cost for wind turbines is greater than that of
conventional fossil fuel generators per MW installed.

Then there is noise that is produced by the rotor blades.
He also added that the power generated by wind is very
much variable because it depends on many climatic
factors. Therefore, proper forecast ranging from one to
two days are needed so that thermal power plants are
used according to the windmills’ power.

3.3.2 SESSION II

SPEAKERS

Harini Nagendra Greening Cities: Urbanization and
Climate Change in India

Tejal Kanitkar: Low Carbon Pathways Under Climate
Constraints

Divya Pandey: Carbon Footprints of Rice Cultivation
Under Different Tillage Practices in Rice-Wheat System
Hippu Salk Kristle Nathan: Can India go Nuclear
Energy Free—the Pathways and Aftermaths

Harini Nagendra: Nagendra pointed out the increasing
urbanisation trend that is emerging in Indian cities. She
gave the example of how Bangalore had transitioned
from a garden city to concrete city. She said the trees in
Bangalore were rich in species but in low density. It has
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resulted in more suspended particulate matter (SPM),
and the SPM is within in limits in areas where the
tree-density is high. There is even a temperature
difference of 3-5° between stretches of roads with trees
and without trees.

Tejal Kanitkar: Kanitkar pointed out that carbon
budget does not prescribe trajectories of growth;
it just puts a limit on the total emissions. Of 638 GtC,
India’s entitlement is 103 GtC—and only 68GtC is
available. She compared the emission trajectories for
China and India for the years 2010 to 2100 and the total
energy generation for US and India and found that
lower the carbon space, the higher the costs. She
concluded that the financial burden is higher for India as
compared to the US.

Divya Pandey: Pandey’s study found that conventional
agricultural practices leave the smallest carbon footprint.
She studied rich-wheat cultivation under conventional
tillage and no tillage conditions.

Hippu Salk Kristle Nathan: Referring to nuclear
energy as clean energy, Nathan said that erroneous
projections had been made about nuclear energy in the
past. Projections made in 1970 were by 2010 the share
of nuclear would be 80-90 per cent in the total energy
generation, but actually it was only 14 per cent. Claiming
nuclear installed capacity has gone down, he added that
nuclear energy is an option, not a requirement. He also
said that the cost has not declined for nuclear but has
increased and that renewable energy is the answer to
nuclear uncertainty.



3.3.3 Mitigation (Posters)

An Assessment of Electrification of India’s Remote Villages
Nathan, H.S.K., SenGupta, D.P., Ahuja, D.R.

National Institute of Advanced Studies, Bangalore
Contact emails: hsknathan@nias.iisc.ernet.in, drahuja@gmail.com, sengupta.dp@gmail.com

4 Background NE Questions A

A fifth to a fourth of more than one lakh remote * What is the scope of RVE program? What is ‘Remote’?
villages, where grid-extension is infeasible, are covered | |* Who are the stakeholders in RVE? What are their roles?
under Remote Village Electrification (RVE) program of * How RVE is financed? What is it’s budget?

Ministry of New and Renewable Energy. This study aims| | *What RVE projects have been implemented & how?
\_ to understand RVE and assess its effectiveness /| ° What is the effectiveness of the RVE program? )

/M Review Government Understand ‘remote’,
e Policy Documents RVE, and stakeholders

gl Collect Data on budget Types, sizes of projects
h and progress so far & claimed progress

‘o) Verify through primary Understand ground

\d level assessment realities and gaps

Indicators based Approach

Distinguish b/w Distinguish b/w

ESIRED | ACTUAL @ Decentralized | Solar
Objectives | affairs generation HLSs

Macro and Micro level: Technical, Economic d/

o:'e-rmg/

Expected Outcomes h

» Get relative positions of States in implementation progress
» Get exact financial and implementation mechanisms
»Know the temporariness of ‘temporary’ Solar HLSs
»Find factors of success & failure for different types of projects
K>Policy implications for non-remote, un-electrified viIIages/
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Performance Study of rooftop photovoltaic panels ‘

Roshan R Rao, Sheela K.Ramasesha, J.Srinivasan
Divecha Centre for Climate Change,
\ Indian Institute of Science, Bangalore—560012. |

AlM

o Use of grid tie rooftop solar PV to

generate electricity to mitigate greenhouse
gases.

o Use of sun tracker to improve performance

of solar PV power output.

Motivation o Earth’s surface receives on
an average 170W/m2
horizontal solar insolation
per day.

W Energy

ure

®m Waste
Sector

m Indus’.

W Agricult

o Major source of GHG
emission is from Energy
sector and specifically by
generation of electricity.

Results

Experimental setup
o We have setup two modules

O

o On an average our panels are
generating 2.8 kWh per day.
o In August month alone, we have

g CO2 /kWhe

DIVECHA CENTRE
S (LIMATE CHANGE

, each(230Wp x 2) , one of

them is connected to the sun

tracker device and the other
is fixed with a tilt of 15° to
horizontal due south to

receive maximum radiation .
Total capacity of the plant is

920Wp .

generated around 84.35 kWh, with =

3054 Wh/sq.m insolation
o This has cut down emission of 65-85 kg

of CO2.

tones.

o In the entire life-cycle of this PV plant, “
Carbon emission savings is appx 25
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performance of tracked and fixed axis PV panels
25th Sep 2012
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Assessment of preparedness of Indian Business Houses in addressing present and emerging Climate regulations, Voluntary Codes and commitments
(Domestic & International)
Amit Maheshwari, PGDFM 2011-13
amaheshwaril3@iifm.ac.in, amitmaheshwari22 @gmail.com, +91-8435100127
Indian Institute of Forest Management, Bhopal

Introduction Preparedness of Companies for available Funds & Mechanisms i Some Individual Cases

Climate Finanece -
[ Goverrmart Heguissom . Do o Plealuaiord 1. ACC Itd follows C51 & WBCSD guidelines to reduce carbon

The main objective of research was to obtain first hand

and authentic information about Climate Change impacts R THp R footprints and achieve sustainability in their business
on companies and their planning perspective accordingly b | i 1T Sy 2. NALCO has started s pilot project on Ca Sediestaton

il =y Eree | -

Bl B

The focus of research was Clim nge Mitigation and B e |y | = to reduce their carbon footprint
not Climate Change Adaptation PrapPee— {

R i e g 3. JKPapers are engaged with farmers in huge scale
UNFCCC defines mitigation in context of climate . I . W i 0 i I o plantation to compensate for their GHGs emissions.
change, as a human intervention to reduce the sources ar ietsoapece S 7% frp— - 4, Bombay Dyeing follows PCB guidelines to reduce their
Increase the sink of green house gases
0 g of g ga green house gas emissions

Siops w0 beverage Chmate Firance Sargd m Manage (imaie Riks

5. MALCO also benchmark its energy usage against standards

Stagesin Research -—

EETST——

]
]
-

set by its technology providers

1. Reviewing of activities of industries at global level and

policies and regulations of various countries in world.

Conclusion

- ——
2. Designing of questionnaire =
- - From the findings it can be concluded that:
3. Endorsement fram NEER! & EU India Chamber af = s i
- = — .
Commerce g ‘ I - i I ) Pt ) e 1. Companies require a well planned implementation of
=i .| Pl e e S 115 . . 3 ;
4. Prepare a target list of companies and develop senior PR L DD PR s, technalogy & process shifts which they have identified to
oy P — - "
level management contacts through e mails, phane and P4 /f g s 4 o) = leverage climate finance opportunities
L > ) Bl v 2. Though maximum Indian companies are aware of Climate

meeting in person -
Change and also tracking it but there is a lack of urgency to

5. Follow up with the companies to provide them

i e ik realize its impact on business and work accordingly

T 3. There Is need of stakeholders to become active and force
e e -
g e ey g |

- — 4, Most of the companies have identified the areas to work

-}

assistance and get the responses

6. Analysis of responses and drafting of survey report

companies to become eco friendly

Research Methodology i [ upon for climate change mitigation which will result in net
e P positive outcoms in near future
* Descriptive Research design was followed with the ——— 5. Govermment regulation being strongest driver and various

inclusion of Survey

market mechanisms offered by government will help

* Non Probability & Convenient sampling from companies tolink climate change mitigation with business

= PAT Designated Consumer list strategy rather than social responsibility

= CDPIndialist

+ Structured Close Ended gquestionnaire with 20

guestions divided in two parts . y ) . . Preparedness of Companies List of companies responded
* Part A focused senior decision makers & dealt with ] |
T L B [ [ — _ = T Fekance indusirey Limated, Testhe Dwision
Clirmate Finance opportunities present in market iy A i il 1 | | ~ Wagariana Group K Paper Lid
: : : i o -y [ AL UilraTech Cemer Lid
* Part Bcomprise 16 questions on various aspects of e, RN PN Powet Grnersting Company Frivate
—— - Banibay Dvong Linited
Climate Change Mitigation -I | | — N ol - - o inda B Carert Works, Rapethen
T L’“‘?"?"’ O ek Lt it Powses & Steel L
* Therewere some open ended questions too to get R . 5 IN - - AL Limitad, Thare Cummin lodia Lrsited
.y | { - | - Wahwa inckstowes Lif At Clarsin] Limubest
an in depth understanding of companies activities ‘| | | _ P, y -_-__ | 1 il _ i i e PR——
S 1)1 NN O ot maed | ety el My e ek Ay Shiwe Cemngnt Limited
- - A
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Pathways to GHG Emissions Reduction in the Indian Cement Industry:

A Clustering Based Approach

Karthik Ganesan - karthik.ganesan@ceew.in

Indian cement industry : ~7% of GHG emissions | Four-fold growth in production by 2050
Industry classified into clusters to identify - targeted , cost effective and value creating interventions

k-means clustering used to classity the plants using attributes: Kiln Type, Grinder Type, Kiln Size, Product Mix,
Normalized Capacity and Energy Intensity (G]/ T)

Emissions Pathway generated for a reference plant — BAU vs. active interventions. Financing Requirements
and Revenue generating opportunities evaluated.

SEC figures for cluster centroids - 4.24 GJ /T to 3.38 GJ /T, nearly a 25% variation

135 MT CO2eq reduction potential by 2050. 10 Billion USD in NPV. Total investment required = 37 Billion
USD

—  Alternative fuels offer most cost effective solution to GHG |
—  Clinker substitution is most expensive. Poor performing cluster would require financial assistance
— NPV +ve even without carbon prices.
Implications for Stakeholders:
—  Government: Coal requirement | 45 MT, RDF co-processing => IMT of MSW being used up beneficially,
— Industry: | reliance on coal linkages provided by PSU coal companies, targeted interventions => better compliance

— Investors: High IRR of ~ 33%, No technology risks with identified interventions, No implementation hiccups barring a
few regulatory clearances
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Assessment of Carbon Mitigation Potential of Bioenergy Alternatives

CH Sreenivas, Anand B Rao
Department of Chemical Engineering, IIT Bombay, Mumbai, Maharashtra, India

Objective: Comparative assessment of carbon mitigation potential of Bioenergy

alternatives in India

*Need for the study | -

Framework for the study *Comprehensive Mitigation Assessment Process
: (COMAP)

* Assumptions

*Period:2010-2030

*Methodology for the assessment *Marginal abatement Cost curve

*Expected outcome
Cost of energy (produced or saved) of Bioenergy technology options are
compared with their fossil based counterparts to estimate the incremental cost
(IC). The IC for carbon mitigation for each of the selected Bioenergy technology

(in Rs. /kWh or Rs. /GJ) 1s estimated using the carbon emission (tC/kWh or
tC/GJ) reduction obtained by substituting fossil fuel alternatives.
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,,a—f-"""_- — - \—‘X_________‘_ - = —
/%E}ve Energy Conservation Strategies & Techniques in Industries Towards
- Cleaner Environment

[1] Dr. A. G. Matani [2] Prof. A.A.Gulhane [3] Pallavi Matani
[1] Government College of Engineering, Amravati-444604[ M.S.] Email:

* Introduction

*  The industries implementing cost control initiatives in other areas of their enterprise can successfully extend that business intelligence to
electricity utilization and conservation activities

*  Reducing T & D losses from 34% to 17-18% as compared to 7% in China is another focus of the present study for implementation

* Purpose of the Paper

*  Optimum utilization of existing assets
*  Improving efficiency in production systems & reduction in distribution losses

*  Promoting R&D, transfer and use of technologies and practices for environmentally sound energy systems, including new and renewable
energy sources

o Improving energy infrastructure
*  Promoting of energy efficiency and emission standards

* Design Methodology

*  Various types of questionnaire have been supplied to different task groups namely industrialists, MIDC officials, MSEB officials and their
feedback is obtained.

*  In Amravati city area more than 100 respondents have been contacted and their feedback related to study is analyzed

Results / Implications

» It has been estimated that nearly 30,000 MW could be saved through the implementation of energy conservation programs

*  Most of India's megawatt potential can be captured at substantially lower costs compared to the cost of capacity additions, which currently
stands at over USs1 million per MW,

*  The need of the time is to implement suitable strategies and techniques of effective energy conservation in industries at all levels
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~ ‘Changing’ roof water spouts in Ladakh - What stories of ‘Change’ do they tell us? G

Peeyush Sekhsaria & Bhawna Dandona
peeyush.sekhsaria@gmail.com, bhawna.dandona@gmail.com

Q Are they a way of adapting to a changing climate, or a reflection of changing socio-economic changes, or an

adaptation to demographic changes? ot it S e
Map of J & K with LoC
{ Pakistan - India) &

Leh district at 45110 Sq Km is the largest in the country , Located between 32 - 36N and 75 - 80E. LAC (China-India)

Comprises of Leh town and 11 3 villages, Population 147,104 (2011 census).

Leh has a cold desert climate with long, harsh winters from October to early March, the temperature can range from —28 C (-18.4F)
in winter to 33 C (91.4F) in summer'~ The city gets occasional snowfall during winter. The weather in the remaining months is
generally fine and warm during the day. Average annual precipitation is only 90 mm (3% inches).

1. Climate Change Analysis over the last 35 years

Temperature : Max temp for peak summer month shows rising trend of nearly 0.5 deg C, rise of nearly 1deg C for all winter months,

Precipitation : Clear declining trend in precipitation (reduction in snow fall) from Nov to March. - 70% of the annual precipitation mostly in the form of snow
Summer there is a slight decreasing trend - 30% of the annual precipitation is in the form of rain

Baseline survey results from Leh: 80% of the respondents in Leh felt that summers and winters were becoming warmer

50% felt that rainfall was increasing, 30% did not know whereas only 20% felt it was decreasing, 75% felt that snowfall was decreasing

Leh district map

2. Other Changes — Modernisation, Aspirations, Migration, Cash economy

3. Demographics

2001 2011 Summary
Total 117,232 147,104 *Close to 30,000 increase in a decade,
Male 64.306 92,907 *Out of which only 1,300 is roughly in the female population
Female 52.926 34.197 *Urban male population increase sof over 30,000 a close to 3
Rural 88,593 85,201 times increase.
M 46.534 44.605
F 42,059 39,296
Urban 28,639 63,203
M 17,772 48,302
F 10.867 14,901

4. Questions for further research
a) Though snowfall is reducing, does higher winter temperatures and shorter winters mean increase snowmelt is posing new problems to traditional roofs

b) Why is there a discrepancy between weather data on summer precipitation (rainfall) and people’s perception of the same

¢) How does one explain the new found elaborate details of roof water spouts — availability of certain industrial materials, exposure to the outside world, changing
demographics and climatic factors whose exact manifestation needs further detailed investigation
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The potential for grid-tied solar rooftop PV systems in India

National Institute of Advanced Studies, Bangalore
Narasimhan, G., Gupta, I., Nathan, H.S.K., Sen Gupta, D., Ahuja, D.

: Background

The Jawaharlal Nehru National Solar Mission forms one of the key planks of India’s strategy on climate change.
Indian policy has hitherto focused on grid-connected utility scale systems and rural off-grid systems. This poster
describes a framework that can be applied to estimate the potential for grid-tied rooftop systems.

Methodology
Technology adoption
Estimated
Solar PV efficiency Market penetration c!: S;z!lt?dof
and available Ease of sgl ar PV
commerc:alllnstltut Payback period " lmplgment systems
ional and 1 ation under Legend
residential rooftop Residential & different
area in next 20 comme_rclal System cost scenarios Varied in
years Incentives Lﬂml
- Main Results and Conclusions

Model results suggest that while rooftop PV systems offer the potential for generation in the tens of gigawatts
close to urban centers of demand with reductions in transmission and distribution (T&D) losses, uptake will be
greatly hampered in the absence of suitable incentives and easily implementable grid connection protocols. The
model should be further refined to isolate the impact of particular economic incentives and policy measures on
uptake of such systems.
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Dr G Bala of 11Sc Bangalore and Dr Sudhir Chella Rajan of IIT Madras (right) at the Third National Research Conference on
Climate Change

3.4 Climate Policy/Politics

One session on climate policy/politics was held on the
first day of the conference. The posters on the subject
were clubbed with the adaptation session. Highlights of
the policy/politics session are presented below:

3.4.1 SESSION |

Speakers

A Damodaran: Climate Financing and Challenges of
Climate Action Plan: Implementation at the Panchayat
Level

T Jayaraman: Equity, Carbon budgets and Durban
Platform

Saju T S: Depressions and Droughts: Rethinking ‘Scale’
in the Climate Change Discourses

A Damodaran: According to Damodaran, state action
plans mostly focus on variability, vulnerability
scenarios, adaptation, mitigation scenarios and policy
tools. On adaptation he said that credit flows are not
happening. It's basically the same old problem but
climate asks for quicker responses. Devolution of finances
is a grey area. “Even if you get money, are you
empowered in the real sense?” he asked. He added that
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real empowerment would happen when control over
natural resources are completely in the hands of the
locals. Giving an example of the Karnataka state action
plan, he said that while the plan looks good, the method
of implementation is not innovative—it follows the same
old model.

T Jayaraman: Giving an overview of the status of
climate change negotiations, Jayaraman said there is no
mention of differentiation or equity in the Durban
Platform text and it has a one-sided emphasis on
mitigation. He also said that the intent of Durban
Platform will be read differently by different countries
and suggested that in the context of adaptation that
eventually India will have to do, it make sense to sign up
earlier to a climate agreement, but any global agreement
must retain the elements of the Bali Action Plan,
including technology transfer, finance and adaptation.

Saju T S: Saju traced the history of climate change
discourse and focused on the scale issue. Typically,
climate change is projected to be a global issue, but one
that does not inform or informed by the everyday
processes of adaptation. He suggested the concept of
place instead of scale be used where place is not a thing
but a way of seeing and focusing, more like an ‘entry’
point to the climate change discourse.



3.5 Adaptation Sessions:

The sessions on adaptation were spread over two days.
There were three presentation sessions, and one poster
session. Presented below are the highlights of the
presentations in each of the sessions:

3.5.1 SESSION |

Speakers

B Venkateswarlu: Current Research Initiatives on
Climate Change and Agriculture by ICAR

Shamima Aktar: ICT and Community Climate Care
Centres for Knowledge Management and Adaptation in
Rural Bangladesh

Ranjana UK Piyadasa: Climate Change Adaptation
Strategies through Rural Water Management Practices
for Agriculture Practices: Case Study in Sri Lanka
Tenzing Ingty: Response of Agro-Pastoral Indigenous
Communities in the Alpine Eastern Himalayas to the
Cascading Effects of Climate Change

B Venkateswarlu: Before talking about. current
research initiatives, Venkateswarlu took his audience
through the impacts of climate change that have been
observed through modelling. For instance, he said that
wheat is likely to be negatively impacted in rabi due to
terminal heat stress, which will also impact commercial
poultry. Then, he_moved on to NICRA, the project
components of which include strategic research,
technology demonstration, sponsored research and
capacity building. He gave out the details of each of the
components in his presentation. Updating on the
research outputs so far, he gave examples such as there
has been significant increase in semi arid areas in
Madhya Pradesh and Bihar, and that dryness is overall
increasing in the country. He also presented a snapshot of
the key interventions and outcomes related to agriculture
in the country—initiatives such as convergence through
NREGA for drought proofing, community seed banks etc.

Shamima Aktar: The main idea behind Aktar’s study
was to assess the credibility of information and
communication technology to reduce climate change
vulnerability. She narrated how the cyclone Sidr in 2007
killed people and inundated agricultural land and added
that while information is aplenty, there needs to be ways
and means for the information to reach people. And it is
here that ICT can help, along with strengthening the
disaster management programme in Bangladesh.

Ranjana UK Piyadasa: Piyadasa took his audience
through the history of water management practices in Sri
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Lanka and said that irrigation technology existed even in
500 BC. Sri Lanka is covered with a network of thousands
of manmade ancient lakes and ponds, called tanks, and
almost all of them show a high degree of sophistication
in their construction and design. Piyadasa’s study was
conducted to identify current water availability for
irrigation and agricultural sustainability by the ancient
traditional cascade water management system in the dry
zone of Sri Lanka. He concluded that the traditional
system has helped rural communities adapt to the
impacts of climate change and transformed their lives
and farming patterns.

Tenzing Ingty: Talking about the impacts of climate
change on the Himalayas, Ingty explained how agro-
pastoral communities adapt in the eastern Himalayas. His
study focused on the Dzumsa community and confirmed
certain climate change indicators. He brought out that
traditional knowledge forms important sources of
information. In fact, traditional people have much to
offer to the discourse of climate change and how counter
the impacts, he said.

3.5.2 SESSION II

Speakers

P K Viswanathan: Developing Vulnerability Indices for
Detecting Climate Change Impacts on Agriculture and
Rural Livelihoods in India: An Exploratory Analysis of
Maharashtra

Jagmohan Sharma: Indicator-based Methodology for
Characterizing Vulnerability of Forest Ecosystems for
Adaptation to Climate Change

Mamata Swain: Weather Based Crop Insurance
Scheme: For Adaptation to Climate Change in Odisha
Rakesh Dalal: Feasibility Assessment of Solar Pumping
for Draw-Down Agriculture in Dimbhe Region

Prasun Das: Vulnerability and Adaptation to Natural
Disasters: Evidences from Rural Odisha, India

P K Vishwanathan: Viswanathan opened his presentation
talking about agriculture, which is a source of 15 per cent
greenhouse gases. It would be more if indirect emissions
are also included. Going over on the impacts of climate
change on agriculture, he said demographic vulnerability
and agricultural variability of crop pattern are important
indicators.

Jagmohan Sharma: Sharma introduced the scope of
his study and followed it up by explaining the
methodology, criteria and indicators. Referring to the
forest sector, he said the steps entailed identifying the
criteria that show the vulnerability of forest ecosystem;
ranking them to their capacity to determine the



vulnerability; documenting the hypothesis; aggregating
common sectors; weighing indicators; and making the
final decision. Key considerations include that tropical
forest in densely populated southeast Asia is in danger of
climate change.

Mamata Swain: Weather based crop insurance scheme
should be in favour of marginal farmers so that they can
use them in drought condition or other similar
circumstances where crop loss occurs. Her presentation
touched upon why Odisha is vulnerable to climate
change, how climate change affects agriculture and the
problems related to micro-insurance. She said that while
people are not aware of crop insurance schemes, there
are other deterrents such as high risk from purchase and
high transaction fee.

Rakesh Dalal: Dalal’s study looked at checking the
efficiency of existing diesel pumps in the Dimbhe region,
the emissions arising thereof, and exploring the option of
using solar pumps, which he said was feasible to explore
as an alternative to the existing irrigation pumps.

Prasun Das: In order to explore the vulnerability that
farmers face, Das chose Kalahandi area in Odisha for his
study. He found that if farmers apprehend food insecurity,
they try and increase their income through livestock,
which has helped reduce the burden to an extent. The
source of livelihood according to him has been changing
over the years, and some villagers are more affected by
drought compared to others.

3.5.3 SESSION I

Speakers

Anand Patwardhan: Agenda for Research in Climate
Change Adaptation

E Vivekanandan: Climate Change and Marine
Ecosystem Sustainability

Avantika Singh: Gendering Climate Change — An
Insight from Gorakhpur and Jalaun District of Uttar
Pradesh

S.Janakarajan: Challenges and Prospects for
Adaptation: Climate Change and Disaster Risk Reduction
in Coastal Tamil Nadu

Anubhab Pattanayak: Characterizing Sensitivity of
Farming Communities to a Changing Climate

Anand Patwardhan: Patwardhan deliberated on the
need and direction of adaptation research. He began
with the treatment of the subject in IPCC reports and said
that adaptation may not be just considered as an
offshoot of climate change research but also without it.
Adaptation research has significance because enough
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mitigation is not possible and the risk distribution is
different among the people and systems impacted.
Adaptation research also addresses development
agenda. Initially adaptation was viewed by IPCC as
mechanistic response, which is there is impact and you
adjust to it. However, in the third and fourth assessment
reports, adaptation was dealt in more detail and adaptive
capacity found focus. Now there is a more process view
of adaptation, integrating it with society and its capacity
to deal with impacts. On vulnerability, he said its origins
need to be understood—whether it is originating from
climate change or from our policies and sources within
systems. On adaptation, he said that the area needs a lot
of interdisciplinary knowledge and should therefore be
projected as an interdisciplinary research area.

E Vivekanandan: Marine ecosystems are important as
productive systems and biodiversity rich areas. Oceans
influence climate. Human interventions in coastal areas
include overfishing, habitat degradation, pollution and
now climate change. Carbon dioxide dissolving in oceans
results in acidification and hypo-oxygenation of oceans
(reduction in availability of dissolved oxygen). Warming,
observed in Indian Ocean zone, is moving north toward
India. In this regard, ecosystem would need management
assistance through governance and policy changes.
Biological changes like elevated rates of growth and
decay of phytoplankton is already altering the base of
food web. Oil sardines, absent in eastern coast until
1976, have now spread through the coast of India.
Changes in species composition is happening and as
climatic thresholds are exceeded more number of species
will find it difficult to cope, Vivekanandan warned.

Avantika Singh: In the definition of adaptation there is
impact approach and there is vulnerability approach.
Gender is a concept that is not defined by your being
male or female but it is defined by society. The West sees
females as a typical south Asian woman capable of
nothing and seeking help. In the study area of Gorakhpur
and Jalaon, Singh found that climate change is impacting
women more than men. However, social kin ties have
improved. Low status of women is due to several reasons
like lack of decision-making power.

S Janakarajan: Janakarajan discussed the
vulnerabilities in coastal Tamil Nadu and what
adaptation actions are possible. Adaptation is a justice
issue. Coasts are high in population due to industry and
because of which they under more threatened
(pollution). Vulnerability of delta ecosystem and
adaptation thereat pose huge challenge. Vulnerability in
the Nagapattinam district has increased due to damming
of the Cauvery river and fresh water not reaching delta



region, thus hampering the livelihood of people
depending on such brackish water. Adaptation challenges
here are also due to inadequate/improper governance
and poor advocacy. Present vulnerability will exacerbate
under climate change, he warned. Also, there are limits to
adaptation since there are constraints. Costs of
adaptation are high. Constraint analysis is necessary by
studying inhibiting factors before adaptation is
attempted, said Janakarajan.

Anubhav Pattanayak: Indian climate is highly sensitive
to climate change and it is likely to be significantly
impacted by 2020. Socioeconomic impact would be huge.
Pattanayak’s study probed whether farmers, big and small,
are likely to be impacted equally. Linking climate with
income was the approach of the study. The measure that
connects the two is net revenue per hectare. The study
found with temperature increase the income falls. With
passage of time with climate change this differential of fall
in income is going to be higher. Income decrease is seen in
all farmer categories, however, marginal and large farmers
lose out most while small and medium farmers show more
resilience. Implication for marginal farmers for such fall in
income is poverty trap.

3.6. Concluding Session

Prominent scientists and the organizing committee of the
Indian Climate Research Network shared the dais at the
concluding session of the Third National Research
Conference on Climate Change.

CBS Dutt of Indian Space Research Organisation spoke of
ISRO’s climate change research programme and of the

Poster award distribution at the concluding session
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increased observations through satellites and marine
campaigns. For now, the focus is on basic research and
impacts, for example, rainfall over India is non-acidic, and
black carbon is decreasing. Trends in all these are going to
be explored in more detail. He also added that twenty-six
agro-met stations had been established thus far, and he
invited everyone to add to the environmental data records.

GS Bhat, chairperson of the Centre for Atmospheric and
Oceanic Sciences, then asked the audience whether we
under variations in monsoon at present. He said a
roadmap for monsoon research is required. It is crucial
because it involves major linkages between
hydrometeorology, aerosol and clouds and
oceanography-atmosphere and ocean come together.
Sunita Narain then addressed the gathering and
reiterated the importance of science backing policy. She
stressed that climate change is real and that it is
happening, but negotiations had failed the people and
the planet. She then explained why equity must be a pre-
requisite for any global agreement on climate change
and clarified that India has never asked for the right to
pollute—it has always demanded its right to
development. She pointed out that science and research
assume even more importance given the current state of
affairs—the world will be a more risky and vulnerable
place, there are tough negotiations ahead since the
world will not give up on already occupied place, and
there are tough economics ahead since the world has to
find out energy and growth options that are both
sustainable and affordable.

The concluding session also saw the launch of the Indian
Climate Research Network website (www.icrn.in).
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1. Abstract

The impact of rising sea level in Sundarban
region has been experienced by the extensive
land erosion and land encroachment by the rivers
and sea. The rapid land erosion reduces the size
‘of the island which forces people to leave the
area. It is the embankments which have been
shifted towards the villages and the rivers and
sea capture the hamlets close to the
embankments. Once a large area encroached by
the rivers and sea, people become refugee and
move towards safer locations as per their
‘convenience and capability to purchase the land.
The migration from affected village to non-
affected villages is dependent on livelihood
‘strategies among the villagers.

!2. Introduction

‘There is an important relationship between
livelihoods and climate change which has
tnﬂuemed by the global environmental
|degradmmn The global south becomes
Ivu]nerlbla to losses and destruction due to
mmbmmg outcome of existing social
vulnerabilities and degrading climatic conditions.
The combining outcomes also influence the
patterns of m:gmtmn The aim of the paper is to
'see the people’s experience of climate change in
fragile areas in Sundarban and the trends of
'migration due to climate change.

3. Purpose

Sundraban region is prone to disasters due to sea
surge and cyclone. The disaster phenomena are
also closely linked with breaching river
‘embankment which causes saline water floods in
'the village. So, the river embankment is one of
the main concern for protecting the saline water
flood in the region which protect saline water
flooding and save lives and livelihoods. The
rapid land erosion reduces 251.961sq km land
since 1969-2001 and two islands have
submerged which causes large numbers of
landless and homeless villagers (Hazra, 2002).
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Living with floods and loss of land in the hamlets in Sundarban islands, India

Mohan Kumar Bera
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4. Methodology

G-Plot GP of Patharpratima and Ghoramara &
Dhablat GP of Sagar Block of Western
Sundarban have been selected for conducting
research on the basis of losses of physical area
due to rapid land erosion. The realistic

ethnography approach of qualitative research
methodology has been followed which includes
interaction and non-participant observation for
concentrating day to day activities of the
people. Field notes have been taken to capture
the data in the field.
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5. Loss of food production due to loss of land

Loss of land causes permanent loss of

agricultural production which causes crisis of
food in the flood affected villages.

6. Impact of loss of land on fishery

The commercial pisciculture activities of the
villagers affected due to rapid land erosion and
river encroachment.

7. Impact of loss of land on physical assets

The rapid land erosion and river encroachment
destroyed physical assets of the affected
villagers which includes individual house,
school building, road, community hall, market
place, government buildings.

8. Impact of loss of land on source of income

The loss of production of land reduces the
work opportunity into the village and increases
the numbers of land less farmers who creates
pressure on existing labour market in the
village. As a result surplus labourers either go
out for earning money or involves into non
agricultural activities.

Further Information

Naoroji Campus Hostel-6, Room No-201 (A), V N Purav Marg

. Deonar, Mumbai-400088. India,

email: mohan.bera@gmail.com, Ph: +91 8097641791
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9. Loss of livelihood and impacts on the trend
of migration

Case: Hari Babu got married in chandanpiri,
Namkhana. First  they bought land in
Chandanpiri, Later they bought land Daspur,
G-Plot which is close to his father-in-law house.
When his vounger brother got married in,
Namkhana and they took one Bigha of land as
dowry. Presently elder shifted at Daspur, Third
brother shifted at Chandanpiri and vounger
brother shifted in Namkhana. They do not have
agricultural land in Gobordhanpur, but they
produce food grains in Daspur and Namkhana
and supply to them. As the Gobordhanpur is
highly vulnerable to breaching embankment,
there are huge opportunities of daily wage work
in the village and they get their livelihood.

10. Displacement, migration and livelihoods
Displaced people were given land to stay safely
at Colony which is far from conventional source
of livelihood. The villagers in the Colony have
changed their source of income and adopted
available source of livelihood. But, the
displaced people are unable to recover from
their crisis.

11. Conclusion

The rapid land erosion affects on sources of
livelihood which forces villagers to move away
from the hamlets. But, they are influenced by
the livelihoods. Though government has
provided rehabilitation, they stay at vulnerable
location for getting their livelihoods. As the
land erosion is a continuous phenomena,
villagers find their own ways of recovery which
provide better solution than Celony.
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Exploring Climate Change Adaptation (CCA) responses of a resilient
socio-ecological system in the buffer villages of
Singalila National Park (SNP), Darjeeling DT o
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Climate Change in
the Indian Media: Coverage of

COP |5 Conference in

Regional Press

i Background

* In spite of their high vulnerability to Climate Change (CC),
few Indians are aware of the terms “climate change” or
“global warming" (Leiserowitz & Thaker, 2012).

+ Mass media, particularly regional/vernacular press, play an
important role in increasing CC awareness in the rural and
semi-urban locales.

«COP 15 is a big hook for journalists who would otherwise
have less expertise and/or interest in CC communication to
focus on CC news.

+The most read daily in Andhra Pradesh is Eenadu
(Vernacular) and the most read English daily is Deccan
Chronicle (DC) with a readership of about 60 and 8 lakhs
respectively.

RQ: How did Deccan Chronicle (DC) and Eenadu
cover CC during COP 15 ?

1 Methods

Scanning of DC and Eenadu newspapers for the month of
December 2009 at state central library in Hyderabad.

Search for terms: climate change, global warming, COP 15,
IPCC, Manmohan Singh.

Coding for
1. Placement (front page/middle pages/local)
2. Focus (global/national/local)
3. Framing of impacts (human/nature/business)

4. Framing of mitigation policies (legally binding
emission for all countries equally without
differentiation; cuts only for developed countries;
common but differentiated responsibilities)

5. COP 15 resolution (supportive/critical)
6. Who filed news story (sourced/in-house)
7. News sources

3

Results

Emotional framing in Eenadu: Jantuokam lo Kalakalam
(Chaos in Animal Kingdom), Bhootaapam Rytulaku
Shaapam (GW : Curse to Farmers); Dharani ki Droham
(Betrayal of Earth)

1.Placement: News stories often buried in middle pages.
But most stories were branded with the COP 15 logo
which might help the audience establish continuity.

2.Focus: Eenadu and DC focused mostly on
international impacts and negotiations and few local
stories.

3.0verall, few impact stories, often about impacts to
distant places. Little coverage of regional impacts.

4.Majority of Eenadu stories framed common but
differentiated responsibilities,; DC focused mainly on
cuts only to developed countries.

5.Maijority of stories critical of COP 15 process

6.Eenadu only specified “special correspondent” in most
stories, DC sourced stories from press agencies

7.Jairam Ramesh, NGO's and Indian negotiators were
prominent sources.

Conclusion

Climate politics trumps climate impact stories. Cause and
Effect stories on CC need more citation of sources

The coverage of domestic policies and its implications is
often on the fringes of the climate change discourse in
the Indian press.

More capacity building workshops with regional
newspaper journalists could help.

Emotive framing seen only in the vernacular, but not
in the English daily, perhaps resonates more with rural
audiences.
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Shubh Kal - Badlti Jalbayu ke Liye Tayar Hum: A Community Radio Campaign on Climate Change

Bidu Bhusan Dash, PhD Student, Tata Institute of Social Sciences, Mumbai, Email: bidu.dash@tiss.edu

Intvoduction: CRSy ivv Indiav

CR Movement was started in late 90s of 20" century in
India. The Supreme Court of India ruled that airwaves
should be free for the public in 1995. The Gol, led by
NDA gave permission to academic institutions and KVKs
for opening of CRSs in 2002 and Gol, led by UPA gave
permission to NGOs in 2006. There are 135 CRSs in the
country, where as MIB, Gol has received 1083
applications since 2004. Some of these CRSs run
campaign on different themes such as health, education
and environment.

Bundelkhand and CRIs in Bundelkhand

~ _ = | Bundelkhand comprises 7 districts of
-$— Uttar Pradesh (UP) and 6 districts of
= Madhya Pradesh (MP) in Central India,

one of the most deprived regions of
India so far as HDI is concerned. Climatic condition of the

region is semi-arid, plagued by acute water scarcity and
drought. Nevertheless, the region has its own socio-
cultural, political and linguistic identity. There are 2 CRSs
in core Bundelkhand region and another 2 adjacent to it.
They are Radio Bundelkhand at Orchha (MP), Lalit
Lokvani at Alapur (UP), Chanderi ki Awaz at Chanderi
(MP) and Radio Dhadkan at Shivpuri (MP).

Radio Bundelkhand (RB) and Shubh Kal

RB- the first CRS in the Bundelkhand region was
launched by a Delhi based NGO Development Alternative
on 23 October 2008. Now it is broadcasting programmes
for 8 hours a day on different local issues and concerns.

Shubh Kal - Badlti Jalbayu ke Liye Tayar Hum (Better
Tomorrow- We Are Ready for Climate Change) is one of
the segments which continued for 1 year. With this
background, | tried to explore the following questions:
RQ1: How does a CRS develop content on climate change
and broadcast them for creating awareness?

RQ2: How do local people receive it?

Methodology: Ethnographic content analysis of
programmes produced and intensive interviews with
programme producers and listeners.

Some Findings

Prachi and Rampal, 2 community reporters spoke on the
effect of climate change to the community for 1 hour
every day, up to 365 days in a year. Both are
undergraduates.

Rural Reality Show (RRS) was a programme of the
villagers of Bundelkhand to select Shubh Kal leaders,
who would work as ambassadors to create awareness
for adaptation and mitigation of climate change. RB
broadcast every episode of RRS live. Villagers listen to
live broadcast on radio and cast their votes through SMS
to select their Shubh Kal leaders. About 800 people from

140 villages participated in RRS. These participants had
been assigned to work on five different themes such as
kitchen garden, vermicompost, agro forestry, nutrient
rich soil and rain water harvesting. All these themes
were selected in a participatory way. RB produced
programmes broadly relating to these themes.
Conclusion

The campaign reached to people in more than 150
villages. This is a pioneering initiative as far as campaign
on climate change in CRS in India is concerned and may
be a learning experience for other CRSs too. Radio
Bundelkhand networked with other 3 CRSs in the region
to accelerate the campaign and it's in process.
Challenges

Government agencies and media houses inform the
community on science and technology in a top-down
approach. Engaging with the community in such a matter
is challenging for CRSs. Especially, lack of scientific
language at local level and the limited capacities of
programme producers are major challenges.

I am thankful ro Radio Bundellhand team for their support during fieldwork.

Presented at 3™ National Research Conference on Climate Change at Indian Institute of Science, Bangalore on 3-4 November 2012, organized jointly by 11S¢c Bangalore, IIT Delhi, IIT Madras and Centre for Science and Environment, New Delhi
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Climate Change and Health Preparedness in India: Protecting Local Communities in
Ahmedabad, Gujarat, India from Extreme Heat
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Abstract: Heat waves in Ahmedabad — a top 10 fastest-growing city in India — are becoming increasingly deadly, exacerbated by climate change. The Public Health Foundation of India, Indian Institute of Public
Health, Gandhinagar, and Natural Resources Defense Council are working with city officials and the health care sector to protect people from Ahmedabad’s rising temperatures. Using qualitative vulnerability
assessments, community surveys, and focus-group-based workshops with the municipal government and health care workers, we have identified the most heat-vulnerable populations. Ongoing qualitative and
quantitative efforts are focused on developing targeted climate change adaptation strategies to enhance these groups’ resilience in the face of extreme heat. Initial results indicate that the following groups are
most vulnerable — slum communities, the elderly, newborns, and outdoor workers. Quantitative assessment indicates an excess in total mortality during heat waves, particularly during the 2010 heat wave in
Ahmedabad. The project’s priority is to reduce heat-related health vulnerabilities and implement an early health warning system for future dangerous heat events. The early health warning system for extreme
heat events — the first of its kind in India — is now being developed for a proposed launch before the beginning of Ahmedabad'’s summer season in 2013,

mmed: Extremes of weather have been predicted and obzerved to be happening with some
regularity,

Heat ks a major undertying cause af mortality,
*  Direct effects include heat stress, heat exhawstion, and heat stroke
= Indirect effects occur when heat is an underlying cause of disease burden

OF all the health effects due to climate change, heat has the smflu largest contribution and causes the
maximurm number of deaths, more than all other causes (flood, ightening, tormadoes, hurricanes, codd,
and wanter storms] combined

Urban Environments:
*  Urhan heat igland
*  Urban microckimates[1]
*  Urbanisation

Previous Works: Numerous spells of
extreme heat [ heat waves have
occurred and some have been
documented to be associated with
massive number of deaths

«  France [2]

+  Chicago [3]

*  Europe 4]

+  California [5§

Example of 3 traditional cooling method: reafiop potteny
filied with water o combat wrban heat Bland efect

MNaoting these evidences, developed and even some developing countries hove instituted peevention
strategies and preparedness plans to minimite the human costs. These include best practices for city
municipalities and woarkplace health promotion strategies [8, 9].

Existing Scenario in India: The 4X4 report predicts increasing temperatures for India [6]. Ahmedabad also
experienced a heatwave in 2010 where hundreds of people died. For the future, projection studies have
been done which observe the impact of dimate change on summer heat related premature deathd,
These studies show an increase of almost two times in the projected mortalities |7].

In absence of due recognition, no simdlar prevention and preparedness strateghes are currently available
far india. A discussion of health effects of extreme heat is sadly missing in the national action plan for
climate change. In May 2010, Ahmedabad experfienced one of the worst heat-waves in recorded history,
with maxkirmum temperatures peaking a1 ower 46.8°C. During that heat wave, the city experienced the
Ereatest amount of excess mortality on 22° May, 2010. Heat waves in Ahmedabad, one of the fastest-
Erowing citles in india, are becoming Increasingly deadly and are exacerbated by climate change, We are
working with city officlals and the health care sector to protect the public from Ahmedasbad’s rising
temperatures.
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Mew cooling technolagies used in Ahmedabad to combat the UH|
wffect: chana mosale roof tile

Methodology: Using qualitative vulnerability assessments, community surveys, and focus-group-
based workshops with the municipal government and health care workers, we have identified the
most heat-vulnerable populations.

To explore the relationship between extreme heat on human health in Ahmedabad we conducted &
preliminary ecological analysis to ascertain the relationship between daily deaths and temperatures
for the year 2000, The year 2010 saw Ahmedabad facing an unprecedented heat wave with
maximum deaths recorded on 22 May,

We acquired day wise mortality data disaggregated by sex from the office of the registrar of births
and deaths in AMC, The day wise termperature data was obtained from the meteorology department
office in Ahmedabad,

Main Findings
Our qualitative work indicates that the following groups are most vulnerable to morbidity and
mortality due to heat waves :

Slum commumities
The elderly
Newborns, and
Outdoor workers

@ @ ow w

Our ongoing quantitative work
indicates that excess heat is
associated with excess total
muortality, particularly during the
2010 heat wave in Ahmedabad.
These figures show the relationship
between temperature and mortality
in 2010, From the data for the
summer month of May it is evident
that they are linked; as soon as L -

the temperature crosses a threshold Collecting d#ts on heat eaposure and behaviors among
{43 degrees for maximum or 36 degrees =M dwellees

for mean temperature) the mortality

also shows a sudden spurt. It was interesting to see that the peak in excess mortality had afready
happened before the temperatures reached their peak. This fact is important in recognition of a
threshold trigger temperature for generating heat wave alerts,

- Jﬂ,uf”“—v—/-l\_ﬂ\'—hf-‘_ ¢

in the summer months while the same were negative for winter months. For the month of May
2010, when the heat wave was recorded in Ahmedabad, the correlation was the highest at 0.833
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Ongoing Work: The Heat Health Early Warning System for extreme heat events = the first of
its kind in India = is now being developed for a proposed launch before the beginning of
Ahmedabad’s summer season in 2013, With support from the Commissioner of the
Ahmedabad Municipal Coorporation, the HHEWS pilot project will be taunched in February
2013, with a series of workshops aimed at informing the community of the appropriate
steps to take during a high heat event.

O element of the HHEWS
will b2 warrnings in English as
wedl as in Ehe focal language
regarding heat waves and
Feafth

In conjunction with the HHEWS pilot launch, NRDC and IIPHG with support from partners at
Mt Sinai School of Medicine and the AMC will release a serles of Issue Briefs around Heat
Waves and Population Vulnerability. The 4-part series will contain briefs targeted to specific
audiences, including:

= Slum Communities

* Comstruction Workears

* Government Officials

* Woarkers [n the Health Care field

The next step In our quantitative investigation ks to conduct a statistical analysis of the
threshold for morbidity and mortality attributable to extreme heat. We welcome comments
and suggestions for further anakysis.
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Farmers' Perceptions on Drought and € imate Change: Evidence From Western Odisha, India
Nty unjas Swain
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Chapter 4: Conclusion

n India, there is very little country-specific research

available to guide climate policy. And yet India is in

the thick of things as far as climate change is
concerned. In 2010 therefore, researchers and policy
advocates on climate change came together and formed
the Indian Climate Research Network (ICRN).

The aim of the network is to ensure that climate change
debate reaches a wider audience in the country, bridge
the communication gap between the scientific
community and those outside it and provide the fledgling
research community a platform to come together for
discussions and debates on climate change. The third
National Research Conference at the Indian Institute of
Bangalore showcased the best climate research being
carried out in the country—while expanding its scope for
the first time to include researchers from South Asia.

According to one of the founding members, the quality of
presentations at the conference has definitely improved
but there is still a long way to go before reaching
international standards. Climate change research
obviously is a challenging proposition given the wide set
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of domains such research encompasses. There are certain
issues unique to the Indian context, such as monsoons,
Himalayan glaciers and energy poverty. Such issues now
constitute the bulk of Indian research. One of the gaps
that still exists is the fact that researchers don’t work
systematically to cover broad domains and it is here that
ICRN can make an effective intervention in encouraging
such work.

So far, most debates on climate change in India are
opinion-based. Therefore, there is a need to generate
more research-based data to support the opinion. In
international negotiations too, India has been
constrained due to the lack of quality research in the
country. And it is mostly a political issue in the
international platform. It is imperative that science
shapes the discourse. And, therefore what must follow is
Indian scientists do their own research in this context.

ICRN will continue to implement innovative ways to
keep the scientists connected to one another and will
possibly “introduce theme-based workshops in its
successive conferences.
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14.00 10 14.15
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14,30 1o 14,45

14.45 10 15.00
15.00 to 15.15

15,15 ta 15.30

15.30 10 16.30

14.00 10 14,15
14,15 to .30
14,30 to 14.45

14.45 1o 15.00



Rakesh Daksl
Prasun Das
Mamrata Ginoys

Fenashility Aszesament of Solar Pumping for Drow-Down Agricubiure in Dimbhe Region 15.00 to 15,15
Vulnerahiliry and Adagration to Matural Disasters; Evidences from Rural Odisha, tndia 15.15 10 15.30
Vislnerahility Assessment and Resilience Plan Against Climate Variability for Constal Villages of Kutch 15.20 1o 15,45
Ouestion and Answer Sesslon 15.45 10 16.30

I SESSION IV - 16.30 to 17.30 I

Ankin Dwived)
Yogesh Karyakarte
Ajay Singh

Ramjit Kumar
Anurag Kandya
Meha Sharma
Vaishali Saraswat

Akshay Marayankar
Saravanan J
Nizhadh K A
Reshmideni TV
Shrecya Yorma

Tania Guha

Abhishek Mair

Sirizha Kalidindi

POSTERS ON SCIENCE/IMPACTS (VENUE: CADS AUDITORIUM) Moderator: G Bala

Forest Ecosystem In India: Carbon Sowrce or Sink

Maonitaring Glacier Changes in Parbati Basin, Himachal Pradesh, India

AssmERing Iinprlnls of Large Scalo Phonomena on Clmato Extromes in India

Role of Binasrosols in Climate Change over Indo-Gangetic plain

The Changing Cmate of Ahmedabad City: A Scientific Perspective Based On Multivariate Anabysis
Present-day Climate and Future Projections for North East India

Rainiall and Temperature Characteristics of Four Indian Cities

Seasonal Variations of Surface Ozone and iz Pracursars cver Kannur

Trends in the Raintall Pattern over India

Underlying Facts an Changing Forest Floor Respiration at Kalli hilks of Tamil Nadu

Rogional Tunpl.:ratun: Yariahidlity in the Wostern Ghats

Anadysis of the Spatial and Temporal Charseteristics of Raindall in the Malaprabha River Bagin

FA Mudel Based tnvestigation of the Relative Significance of Carbandiaxide Fertilization, Climate
Change and Nitrogen Deposition of Mot Primary Productivity and Ecosystom Carbon Storage

Db=ervations on Seasanal Voriation of Amospheric Carbondioxide over Bangalore - Affected by
Indizn Monsoan and La Nina

Perception Analysis of Climate Rolated Impacts Faced by Agricultursd Commimities Lising Fuzry Cognitive Mapping Approach
Climate Change and Agricultural Productivity: A Case Study of Maire in India
Mitigation of Giobal Mean Temperature Change from a Doubding of Carbondioxide Using Solar Radiation Managomen

TEA AND POSTER VIEWING (VENUE: CADS TERRACE) - 17.30 ONWARDS
DINMER (VENUE: CADS TERRACE) - 19:30 1o 21:30

DAY 2: NOVEMBER 4, 2012

I SESSION | - 10:00 TO 12:00 I

Chamdra Sekhar Jha
Suchita Srindvasan

Rajiv Kumar Chaturvedi

Angshuman Matak

Siddhartha Sankar Das

Pallavi Sharma

Marini Magendra

SCIENCE & IMPACTS (VENUE: CADS AUDITORIUM) Moderater: G Bala

National Carbon Programme 10000 fo 10.15
Impact of Rainfall and Temperature on Yields of Rice and Millets at tha Distrect Leval 1015 to 10,30
How much Carbon does indign Forests Hold - & DGYM-based Analysis 10.30 ta 10,45
Sensitivity of the Global Hydrological Cyolo to tho Meridional Distribution of Stratospharic Acrosols 10.45 to 10D
Clay Mineralogical Vasiations in & Late Quaternary High-resobution Sediment Record from the 100 fo ILES
South-Eastern Arabikan Soa: Implications far Palasocnvironmental Change

Study of Heat Stross Indices in Motropalitan Cifies in India 1L15 ta 1130
{Duestion and Answer Session 11.30 to 12.00

MITIGATION (VENUE: CADS SEMINAR HALL) Moderatar: Sudhir Chella Rajan
Greening Cities: Urbandzation and Clmate Chango in India 10,00 1o 10.15

al



Tejal Kanithar Low Carbon Pathways Under Climare Constrainis 10,15 1o 1030

Divya Panday Carbon Footprints of Rice Cultivation Under Different Tilage Practices in Rice-Wheat System 10.30 1o m.aq
Hippu Salk Kristle Mathan  Can India go Muclear Energy Froe—the Pathways and Aftermaths 10.45 1o 110D
Duestion and Answor Session 11,00 ro 12.00

ADAPTATION (VENUE: CAOS CONFERENCE ROOM) Moderator: Chandra Bhushan

Anand Patwardhan Agenda for Research in Climate Change Adaptation 10,00 fa 10,15
E Vivekanandan Climate Change and Marine Ecosystem Sustainability 10,15 10 1030
A M Bhagat ﬂhﬂll&ﬁhlh'ﬂl m&mummmuwﬂm in Morth East India: A Pragmatic Approach 10,30 1o 10,45
Avantika Singh Eundn-ln.[ Climate Chango - An In#rrhmﬁmhhpu and Jalaun I.'lumnnﬂ.hmm.duh 10.45 10 11,00
Sujit Kumar Mishra Rssessing Institutionalized Capacities to Roduce Vulnarability for Climate Extromes in India 11,00 1o 1115
5 Janakarajan Challenges and Prospects for Adagtatian: Climate Change and Disaster Risk Reduction in Coastal Tomil Nade (115 1a 1130
Anubhab Pattanayak Characterizing Sensatvity of Farming Communities 1o a Changing Climate 11.30 101145

Question and Answer Session 11,45 10 12.00

I SESSION I - 12:00 TO 13:00 I
POSTERS ON MITIGATION (VENUE: CAOS AUDITORIUM) Moderator: Krishna Achutaran

Hippu Sakk Kristio Mathan  Assessment of Elcctrification Projects in India’s Remoto Villages where Grid-extension ks Infeasible

Rozhan A Azo Experiment on Performance of Roofiop Solar Panals

Amit Mahoshwari Preparedness of Indian Companies in Addressing Chmata Change Regulations and Volurtary Commitments
Karthik Ganesan Pathways 1o GHGG Emessions Reduction in the Indian Cement Industry: A Custering Based Approach

€ H Sroonivas Assessment of Carbon Mitigarion Potontial of Bioanergy Altemarives

A G Matani Effective Energy Conservation Stratogies and Techniguas in indusiries Towands Claaner Erironmant
Deepak Singh Future of Electricity Storage Systems in India: Developing a Foresight for Battery Tochnologies by 2030
Peeyush Sekhearia Climatic Performance of Traditional and Recent Vemacular Architecture in Ladakh .

Ch Matouleibi Muaking of a Green Event: A ‘Sustainable’ Case Stuty

méhnuiu Aming Functionalized Zeolitic l'nmnlalt ant {ZTF) u-nh leh Capacity for S:mgx af Carbondioxide
5 Mecnakshi Sudarvizhi Exporimental Study on Using E:unm Stq and l:lunml Dust as Partial H'u;lnmmrﬂ fer Cement and Sand in chnrunu
Slywetmala Carbon Emésgion snd Seqt_la!lra‘lhn Potential of india

Narasimhan G The Patemtial for Urban Selar Roofrop PV Systems 1o Mitigate Carbon Emissions

LUNCH (VENUE: CAOS TERRACE) - 13.00 to 14.00

I SESSION 11 - 14:00 TO 16:0 0
CONCLUDING SESSION (VENUE: CADS AUDITORIUM) Chair: Kamenio Chattopadhyay

CBS Dut, ISRO 15R0-GBP and National Information System for Chmate and Enviranmental Stdies 14:00 fo 14:15
G 5 Bhat, CADS Chalrperson Observation Programmaes and Dpporiunities in ndia : 14:05 1o Mz 30
mmmnm Indian Climata Research Notwork: The Way Ahead 4 GEI to 14:45
Sunita Narain, CSE ~ Pobitics of Climate Change: The Rolo of Science = - 14:30 10 14:45
Kamonio Chattopadhyay, Chairman,  Clesing Romarks and Poster Award Distribution |5:30 1o I6:00
Diviglon of Mechanical Sciences, ISc

REIMBURSEMENTS AND HIGH TEA - 16:00 to 18:00

Note: If you fave froubie fecating Centre for Atmospheric and Oceanie Sciences (CAOS), please Jook for Divecha Contre for Climate Change.
They are both it the same building.
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