3

Climate Change
Informatics

C

Core samples collected at a depth of 10-27
m in various Islands.

LIMATE change is the biggest
challenge facing natural and
human systems. It alters human
activities and has a human dimension.

CCI have other modern facilities viz.
ERDAS, ArcGIS, SPSS, DGPS, Total station.
The toposheet collected from the Survey of
India and satellite imagery of 30-70 cm pixel
size are also available at CCI.

Climate Change Informatics (CCI) was
formed at CSIR-NISCAIR in 2011 to create
and analyse databases for climate change
modelling.

Climate Change Informatics has
undertaken two major activities during the
year 2016-17.

CCI has developed three facilities for
Geospatial, Biospatial, and Environmental
studies.
Geospatial technology laboratory has
facilities for geospatial survey and thematic
map development with latest facilities of
international stature. None of the national
laboratories are utilising satellite images of
pixel value less than 1 m. CCI applied
satellite imageries of 40 cm and 70 cm and
221 toposheets of confidential nature.
Biospatial technology laboratory has
studies related to plankton movement. CPR
is available for the same. CSIR-NIO had
tested CPR in the Bay of Bengal and will be
applying it in the Arabian Sea. India is the
first country doing this in the Northern
Indian Ocean.
Environmental technology laboratory
has studies related to paleo-environment.
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I. VACCIN (Vulnerability
assessment and development of
adaptation strategies for climate
change impact with special
reference to coasts and island
ecosystem of India) project

cyber technology, climate change
informatics, geophysics, modelling,
marine science, health, bioinformatics,
web search, data mining, etc. The focal
theme of the project was “strategic
steps to develop capacity to improve
governance of coastal regimes and
Islands of India due to climate change
impact.”

This programme involves a broad
range of disciplines viz. geo-informatics,

Inaugural function, 2nd TFC Meeting, Kavaratti Island. Shri Farooq Khan, Hon’ble Administrator (on dais);
(left to right) Dr. Manoj Kumar Patairiya, Director, CSIR-NISCAIR; Dr. Tariq Thomas,
IAS Collector; Shri Gulab Singh, IFS Conservator of Forest; Dr. J. Sundaresan, Nodal Officer
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VACCIN Project Participating Laboratories/Institutions

Sl. No.

Name of Participating Laboratories/Institutions

1.

CSIR-National Institute of Science Communication and Information Resources (NISCAIR)

2.

CSIR-Fourth Paradigm Institute (4 PI)

3.

CSIR-Central Salt & Marine Chemicals Research Institute (CSMCRI)

4.

CSIR-National Institute for Interdisciplinary Science and Technology (NIIST)

5.

CSIR-Central Road Research Institute (CRRI)

6.

CSIR-National Institute of Oceanography (NIO)

7.

CSIR-Institute of Genomics and Integrative Biology (IGIB)

8.

CSIR-National Environmental Engineering Research Institute (NEERI)

9.

University of Kolkata

10.

Indian Institute of Technology, Kharagpur

11.

Centre for Development of Advanced Computing (C-DAC)

12.

Rajiv Gandhi Centre for Biotechnology (RGCB)

CSIR constituted a Sectorial Monitoring
Committee (SMC) to evaluate the
performance of VACCIN project. SMC met
at CSIR-National Chemical Laboratory
(CSIR-NCL), Pune, during January
February 1, 31 2017.

marine living organisms on the top predator
populations like tuna fishery, in the
Northern Indian Ocean. The first CPR test
tow onboard in May, 2016 at the Bay of
Bengal was carried out by scientists
associated with VACCIN from CSIR-NIO, to
understand the bio-geographic migration
of marine living organisms and the
availability of fishery resources, primarily
tuna fishery. India is the seventh country in
the world that has the facility of CPR.

The SMC consisted of experts from
outside CSIR Institutes with Dr. Rajat Moona,
Director General, Centre for Development
of Advanced Computing (C-DAC) as the
Chairman of SMC. In its evaluation report,
the SMC recorded that “through VACCIN
project excellent facility is created that is
unique in the country.”

Facilities created under
VACCIN project
a. Continuous Plankton Recorder (CPR):
Through VACCIN project, India has become
the first country to study impact of climate
variability and biogeography migration of
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Photo: Continuous Plankton Recorder (CPR) CSIR-NIO

general circulation model, NCEP-Coupled
Forecast System model version, (CFSV2)
for tropical air, sea interaction process
studies of Indian coastline, in CSIR-4PI
360 TFlops super computer. Convectively
coupled equatorial wave characteristics
are being documented as a part of VACCIN
project.

b. Regional Climate Modelling Platform:
It has configured a regional climate
modeling platform by integrating an
ultra-high resolution regional model into a
global general circulation model in
CSIR-4PI HPC. Installed and validated
state-of-the-art, India’s National Monsoon
Mission coupled ocean-atmosphere

Model developed at CSIR-4PI
CSIR-NISCAIR Annual Report 2016-2017
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c. Estimation of regional Vertical Land
Motion (VLM) to constrain the Sea level
change: It is done via climate change studies
using GNSS and InSAR. Considering the
importance of accounting VLM in estimating
the absolute sea level change, a feasibility
study to determine VLM at various islands
of Indian Ocean, primarily ChagosLaccadive Ridge Islands, was carried out by
Multi-Scale Modelling Programme (MSMP)
group of CSIR-4PI as part of VACCIN. Land
subsidence and uplift, tide gauge data
along with isostatic/eustatic movements, is
important information for adaptation
inclusive developmental planning. It is a
pioneer attempt in the Arabian Sea and
seas around India. This will be converted
into part of the global network
(IGS network).

d. Coral records for climatic reconstruction
and monsoon studies: Accurate identification
of coral species is carried out at the molecular
taxonomy laboratory of CSIR-CSMCRI.
A molecular technique to understand the
approximate age of coral and past climatic
condition will be developed for monsoon
studies. This study will provide information
on the genesis of monsoon, and the changes
occurred in the past, which will be helpful for
better prediction and inference of monsoon.
e. Geospatial changes, climate variability
and adaptation inclusive planning:
A facility (software and hardware) to study
the geospatial changes and climate change
has been initiated as a part of VACCIN
project. Geospatial facility with multi-criteria
decision support system has been developed

Vertical Land motion study
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is the first such collective facility in our
country. This will be applied for geospatial,
environmental and socio-economic
data collection, cross sectoral planning

and integrated design. An entrepreneurship
training model for Small Island has
also been developed as a part of VACCIN
project.

Automatic Weather Station at Kalpeni Island, Lakshadweep, installed
under VACCIN project by CSIR-NISCAIR

CSIR-NISCAIR Annual Report 2016-2017
24

Technology leads of
VACCIN Project

Islands and coastal regions. Installed at
Kavaratti Island by CSIR-CSMCRI as a
part of VACCIN project, as a pilot plant,
the equipment provides seven liter of
drinking water without any reflector. More
than 12 liter of water is supplied with
reflectors.

The following technologies/knowhow at
various levels have been identified as a part
of the VACCIN project. Many of these
technologies are with technology readiness
level (TRL) of more than 8.

It is a simple technology and
maintenance cost is very less. The cost of
one liter drinking water is less than
Rs. 5/-. Hon’ble Administrator, UT of
Lakshadweep visited the unit during
October, 2016 and initiated steps to procure
this technology for Bitra Island.

Solar still for potable water and solar
light, TRL-9: It is the first household level
technology to convert saline water/sea water
into potable water with incident solar
radiation. It is a perfect solution to
saline water intruded aquifer system of

Inauguration of Solar still pilot unit at Kavaratti by Honorable M.P. Shri Mohammed Faizal P.P
in the presence of Dr. Manoj Kumar Patairiya, Director, CSIR-NISCAIR; Amitava Das, Director, CSIR-CSMCRI;
Shri Gulab Singh, Conservator of Forest, Department of Forest and Environment, Kavaratti, Dr. Subarna Maiti,
CSIR-CSMCRI and Abdul Raheem, Department of Forest and Environment, Kavaratti.
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Letter from Administrator UT of Lakshadweep through Department of
Forest and Environment, Kavaratti

Solar still for potable water and solar light
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Cookies from Seaweed, TRL-8: As a part
of the VACCIN project, food items like
breads, cookies and ice creams, etc. were
prepared from seaweed extract. It is an
adaptive measure of the high potential for
small entrepreneurships developed by
researchers associated with VACCIN
project from Kolkata University and
CSIR-NISCAIR. This technology may be
propagated in the coastal community
as there is ample scope for further
research for better utility of the
available
products
under
small
entrepreneurships.

(wet waste) can be fed to it daily where ~100
lit biogas and 900 ml slurry/kg waste
will be produced. This digester is working
on
the
principle
of
anaerobic
digestion where the complex organic
materials are broken down through
microbial activity and finally converted
into methane rich biogas.

Converting kitchen waste into biogas,
TRL–9: The compact anaerobic digester,
developed by CSIR-NIIST has been installed
at Kavaratti Island, Lakshadweep Islands as
a part of VACCIN. The unit is of ~ 350 lit
capacity, and around 2 kg wastes

Dr. Manoj Kumar Patairiya (Director, CSIR-NISCAIR)
with Dr. Amit Krishna De (Executive Secretary,
Indian Science Congress Association) releasing
cookies made from seaweeds

Compact anaerobic digester

Cookies from seaweeds
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Retting of coconut husk for coir
extraction with methane recovery, TRL-7:
As a part of the VACCIN project, steps have
been initiated to install the present
equipment at Kavaratti Island. This
technology eliminates all environmental
issues associated with open retting process
such as eutrophication (organic pollution
of water environment), release of
malodorous and toxic hydrogen sulphide,
massive release of greenhouse gases like
methane (highly relevant in the context of
climate change), long term required for the
natural degradation process, occupational
health hazards associated with open retting.
This technique has been developed by CSIRNIIST, one of the associated institutes of
VACCIN project.

This treatment plant has been developed by
CSIR-NIIST, one of the associated institutes
of VACCIN project, for the treatment of
sewage. The activated sludge process today
is the best method available for achieving
high-quality treatment for a variety of
effluents.
Studying stored carbon in Mangroves,
TRL-7: Sand dune vegetations have several
ecosystem services of which carbon storage
and sequestration play a significant role in
the domain of climate change. Stored
carbon was estimated in Kadmath Island (UT
of Lakshadweep) during March 2016. Soil
Organic Carbon (SOC) was also monitored
simultaneously to evaluate the stored
organic carbon in the underlying soil.
Density or biomass per unit area of the
species plays a crucial role in regulating the
carbon pool in the coastal zone. This is to
estimate the carbon credit and in turn to support
the Indian industry. It is a collective activity of
CSIR-NISCAIR and Kolkata University.

Household water treatment plant,
TRL-8: The water treatment plant developed
by CSIR-NIIST is another adaptive measure
to protect the limited freshwater aquifer
available at Islands and coastal aquifers.
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Ravan’s moustache for carbon sequestration

Green technology entrepreneurship
education for small Islands, TRL-3:
Communication and internet connectivity is
an important tool for ICT and
entrepreneurship. A project for 100% eliterate Lakshadweep has already been
endorsed by the Department of Information
Technology
of
the
Lakshadweep

Administration. Detailed data and
information were collected in this regard.
There are a few steps to apply tools like
Information and Communication Technology
for commercializing the market of products
developed by the Islanders through small
scale entrepreneurships with indigenous
ownerships.

Dedicated server for VACCIN at CSIR-NISCAIR
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Information
and
Communication
Technology (ICT) and Geospatial
Technology for
climate change
adaptation, TRL-3: Geospatial Survey work
has been completed in all the inhabited
Islands of Lakshadweep. The geospatial

survey is to be linked with household survey
and socio-economic & environmental survey.
This process was initiated in collaboration with
C-DAC. Adaptive measures for a livelihood
with traditional industries like copra and mass
are in process with ICT and GST.

Geospatial survey work at Lakshadweep Islands and Mapping by using various softwares like ArcGIS,
ERDAS and AutoCad etc. carried out by CSIR-NISCAIR
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Study of changing trends of Landslide
Hazards considering geo-environmental
conditions in parts of Peninsula:
To prepare factorial maps and final
Landslide Hazard Map of an area, slope
facet map of the factor is to be done. A
facet may be defined as a part of a slope
having more or less uniform (20 0 +)
inclination as well as direction study area
is required.

The aim was to do a record review of
residents with symptomatic reactive airway
disease (asthma) for three years which was
examined with Rajiv Gandhi Centre for
Biotechnology (RGCB) and CSIR-NISCAIR.
Another objective was to study the impact
of climate variability on respiratory health
conditions. The status of Leptospirosis
transmission and climate change impact
has been examined for health. Studies
related to antibiotic resistant bacteria,
biofilm–formation, pathogenicity of bacterial
isolates as a model for infectious
diseases were carried out by CSIR-IGIB.
CSIR-NEERI executed extensive studies
on Malaria, Leptospirosis, and Chikungunya.
CSIR-NEERI observed that “all the studies
in Mumbai were influenced by changes
in meteorological parameters which
are governed separately on different
types of vectors and pathogenic
organisms”.

Climate change and air quality
measurement and health: The air quality
of Kavaratti Island of Lakshadweep was
monitored for two seasons during the
VACCIN studies. Suspended particulate
matter (SPM) (PM10), repairable suspended
particulate matter (RSPM) (PM2.5), SO X ,
Nitrogen dioxide were the parameters
recorded during the two seasons. CSIRCSMCRI is associated with this programme
along with CSIR-NISCAIR.

Climate change, air quality measurement and health monitoring
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End cyber products: VACCIN Web-Climate
Web with the information procured from all
the work packages, is in public domain.
Web based information sharing system

was developed for VACCIN project with
the collective efforts of Centre for
Development of Advanced Computing and
CSIR-NISCAIR.

VACCIN Interim report submitted
March 2016-September 2016

Report for Sectoral Monitoring
Committee Meeting

Research articles in Scientific Journals
S.No. Authors / Title

Year

1.

Sajani Surendran, Kavirajan Rajendran, Arya V B (2016): Precipitationaerosol relationship over the Indian region during drought and excess
summer monsoon years. Proc. of SPIE, Vol. 98820Q,
doi:10.1117/12.2229447.

2016

2.

K. Rajendran, Sajani Surendran, A. Kitoh, and Stella Jes Varghese (2016):
Reduction of uncertainty associated with future changes in Indian summer
monsoon projected by climate models and assessment of monsoon
teleconnections. Proc. of SPIE, Vol. 98820D, doi:10.1117/12.2229392

2016

3.

Chakraborty, Arun; Datta, Upasana; Zaman, Sufia; Pal, Nabonita;
Pramanick, Prosenjit; Mitra, Ankita and Abhijit Mitra: Spatio-temporal
variation of stored carbon in Sonneratia apetala: a case study from Indian
Sundarbans. International Journal of Innovative Research in Science,
Engineering and Technology, 2016, 5 (3), 2975 – 2980

2016
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Research articles in Non-Sci Journals/National/International Conferences
S.No.

Title/Author

Year

1.

3rd International Conference on coastal zone engineering and
management. Title “Vulnerability analysis of Agatti island"

2016

2.

International conference entitled Academy of Allergy Asthma and
Immunology, 2017 during 3-6 March, 2017, Atlanta, GA, USA

2017

3.

International conference on Innovative approaches on Applied Sciences
and Technologies, (1-5 February, 2016) "Isolation and characterization of
microbial flora from Lakshadweep, a coastal area"

2016

Patents (or other forms of IP generated
such as Copyrights, Designs etc.)

Human Resource generated
i. PhD fellows (given PhDs completed &
pursuing separately) - 5 Nos.

i. Filed One patent - New Patent
Application: 0219NF2016
Date of filing: 30/09/2016

National Workshop on Technology Development and Application for
Climate change (NATDAC)
S.No.

Title of NATDAC

Venue

1.

Climate Change and landslides - CSIR-CRRI, (Collaboration with
CSIR-NISCAIR), 5-6 May, 2016

CSIR-CRRI, New Delhi

2

Climate Change and Human Health - CSIR-IGIB, (Collaboration
with CSIR-NISCAIR), 17 May, 2016

CSIR-IGIB, New Delhi

3

Impact of Climate Change on Coastal Ecosystem - CSIR-CSMCRI
(Collaboration with CSIR-NISCAIR), 9-10 June, 2016

CSIR-CSMCRI,
Bhavnagar

4.

Impact of climate change on human health with respect to vector
borne and water borne diseases - CSIR-NEERI (Collaboration
with CSIR-NISCAIR), 24 June, 2016

University of Mumbai,
Mumbai
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Dr. Manoj Kumar Patairiya (Director, CSIR-NISCAIR and Chairman,
Task Force Committee) inaugurates the VACCIN project
socio-economic survey at Kavaratti

Discussion with Honorable MP Shri Mohammed Faizal P.P. ;
Left to right Mr. Abdul Raheem, Department of Forest and Environment, Kavaratti;
Sundaresan, Nodal Officer, VACCIN project; Dr. Amitava Das, Director, CSIR-CSMCRI,
Honorable Member of Parliament Shri Mohammed Faizal P.P; Dr. Manoj Kumar
Patairiya, Director, CSIR-NISCAIR and Dr. Subarna Maiti, CSIR-CSMCRI
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VACCIN Project in
Doordarshan

(3.11.2016, 10.11.2016, 17.11.2016,
24.11.2016, and 1.12.2016). Apart from
this, Doordarshan, Regional channel
(Kannada), DD Chandana telecast a report
about VACCIN project for a duration of
15 minutes on 30.10.2016.

National Television Channel Doordarshan,
DD Kisan telecast about the VACCIN project
on five days in five consecutive weeks

2nd Project Investigator (PI) meeting at CSIR-4 PI, Bengaluru, on 15 and 16 September 2016
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External collaborations
established

•

Boundary Surveys

•

Lot Line Adjustments

International

•

GPS Control Surveys

•

Ground Control Points

•

Design Maps

•

Detail Utility Mapping

•

Permanent Bench Mark Fixing

4. Chinese Academy of Sciences, China

•

Geospatial survey

5. UNESCO, New Delhi

•

Socio- Economic survey

National

2. Environmental Services

1. Fishery Survey of India, Ministry of
Agriculture, Mumbai

•

Environment Impact Assessment

•

Environment Risk Assessment

2. Space Application
Ahmedabad

•

Environment Action Plan

•

Soil and Land Management

3. Cochin University of Science and
Technology, Kochi

•

Water Resources Management

•

Wetland Design & Management

4. Department of Environment and Forest,
Kavaratti, UT of Lakshadweep

•

Renewable Energy

•

Energy Efficiency

5. Central Marine Fisheries Research
Institute, ICAR, Kochi

•

Solid Waste Management

•

Wastewater Management

6. Geological Survey of India, Kolkata

•

Recycle and Reuse of Wastewater

•

Geotechnical Investigation

•

Soil testing

•

Air Quality Monitoring

•

Air Quality and Health

1. University of London, UK
2. University of Chapman, USA
3. Van Hall Larenstein University of Applied
Sciences, the Netherlands

Centre,

ISRO,

7. Rajeev Gandhi Centre for Biotechnology,
DBT, Thiruvananthapuram
8. Centre for Development of Advanced
Computing (C-DAC), Bengaluru
9. School of Information Science and
Technology, University of Kannur

3. Planning Services
•

Urban/Regional/Environmental Planning

•

Site & Facility Planning

•

Infrastructure Planning

•

ICT application

1. Survey

•

Transport Planning

•

Topographic Survey

•

•

Rail/Road/Transmission Line/Power Line/
Pipe Line survey

National and International Compliance
Documentation

•

•

Cadastral Survey

Integrated Planning & Design for
Sustainable Development

•

Property Subdivisions

•

Training and Capacity development

Consultancy Services and Skill
offered by VACCIN group
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VACCIN Project in Print Media
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II. Indian Journal of Geo
Marine Sciences (IJMS)

and geoscience with the scope of marine
engineering, marine pollution, climate
change, geology, geography, and
geophysics.
In collaboration with international
institutions, IJMS has brought out special
issues.

IJMS is the first public funded research
journal in the area of marine sciences. It
began in the year 1972. It is a monthly
multidisciplinary journal in marine science

IJMS data during the year 2016
Number of articles received

302

Number of articles published

218

Number of articles published from India

136

Number of articles published from Foreign

82

Number of articles published from CSIR Institutes

09

Number of articles published from other Institutes

127

Total number of pages published

1766
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