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Inventorying on the ‘eve’ of the 28th meeting of the Scientific Advisory Committee, it is gratifying to
note that, SPL has not only lived up to the expectation, but also has made giant strides forward
in the areas of atmospheric, space, and planetary sciences; occupying its rightful position amongst the
top laboratories. While the ongoing activities have strengthened, the recent and new initiatives are
blossoming. New emerging concepts have also raised new questions that are of current interest at
international levels. In terms of peer-reviewed scientific publications in impact factor journals, SPL

has broken all its previous records. SPL scientists continue to receive awards and honours.

The successtul launch of the YOUTHSAT, ISRO’s small satellite dedicated for science, in April 2011,
has been a landmark achievement for SPL in general, and the ITMP Branch in particular. The data
from the two SPL-initiated payloads, RaBIT and LiVHySI, are regularly being collected and depos-
ited at the Payload Operation Centre at SPL and also at the ISSDC. Good quality Tomograms are be-
ing generated from the RaBIT data, some of which have revealed, for the first time, features such as
the spatial map of Traveling Ionospheric Disturbances, and Topside Ionization Layers (F3), which
have hitherto remained unexplored from the ground-based radars; thereby providing a unique opportu-
nity for the aeronomy science community.

In the area of aerosols and climate impact under ARFI (Aerosol Radiative Forcing over India), and
RAWEX (Regional Aerosol Warming Experiment), under I-GBP, the first-ever in situ measure-
ments of aerosol BC using high-altitude balloon borne instrumentation has resulted in the discovery
of the impact of aerosol absorption on the atmospheric stability and environmental lapse rate. It
provided the first observational evidence of strong elevated layers of BC in the middle and upper tro-
posphere, the warming of the atmosphere caused by absorption of radiation within these layers resulting
in a large reduction in the environmental lapse rate and a near-isothermal region around these lay-
ers. The consequent increase in atmospheric stability raises new questions such as ‘do BC layers build
their own homes up in the atmosphere’?

New results continue to emerge in the area of Planetary and cometary research. The generation, for
the first time, of a spatial map of deflected solar wind protons by the magnetic anomaly regions
on the far side of the moon, opens up new avenues for investigation of plasma processes in the lunar
ambience. Modeling studies of cometary emissions (Cameron band) have revealed possibilities of
re-writing some of the current beliefs and understanding, as well as methods to infer on species abun-
dances based on these emissions.

Leading from the front, SPL was instrumental in making extensive exploration and bringing out new
and multi-disciplinary scientific results from the “Sooryagrahan-2010” campaign. A two-day na-
tional workshop, NaWRoSE, was organized by SPL to deliberate the results and the compilation was
brought out within an year of the campaign. The experiment also put forward certain novel concepts
to explain the atmospheric processes during eclipse, which manifested in strong CEJ, inhibition
of equatorial fountain, post eclipse enhancement in the stratospheric ozone, short-period grav-
ity waves propagating through the entire neutral atmosphere and dumping their energy in the



MLT region, weakening of atmospheric boundary layer dynamics and perturbations to the verti-
cal structure of aerosols. The new concepts put forth have raised the need for more experiments.
About 20 peer reviewed papers appeared in international journals; again a first time achievement in

the country.

Making significant progress in the recently initiated, multi-departmental activity on Polar Research,
SPL is poised to make year-round observation of Arctic aerosols, for the first time in the country,
under the ARFI project of I-GBP, while the results on characterization of Antarctic aerosols are yield-
ing deeper insights. ARFI also achieved year-round aerosol characterization from Hanle, the results

are in the pipeline.

Spatial distributions of trace gases (O,, NOx and CO) over the BoB during winter season were examined
under the aegis of Atmospheric Chemistry using W-ICARB data. These were compared with satel-
lite data and model simulations. The microwave radiometer is being used extensively to examine
the evolution of convective systems.

In the area of clouds and modeling, the quantification of a pool of inhibited cloudiness in the south-
eastern Arabian Sea, and offering an explanation through a mini-circulation embedded on the mon-
soon system was an outstanding contribution to the science of Indian monsoon. Synthesizing observa-
tions and climate models, the modeling group has brought out the first observational evidence of the
strong role played by the Arabian Sea warm pool on the monsoon rainfall along the west coast of
India. The group also provided regular weather forecasts for the GSLV and PSLV launches from SHAR.

The Atmospheric Dynamics Branch has carried out extensive studies focusing mainly on (i) Convec-
tion, turbulence and gravity waves (ii) Stratopshere - Troposphere Exchanges (iii) Planetary
Wave Interactions and (iv) processes in the MLT region using instruments (radars, lidars), mod-
els and satellite data, providing deeper insights into the wave- mean-flow interactions, dynamical
coupling between various atmospheric regions, and the exchange of energy and momentum.

The discipline of ionosphere thermosphere and magnetosphere physics has focused on investigat-
ing the unique scenario created by the annular eclipse and has brought out stupendous results. These
include the novel explanation based on a moving neutral-wind dynamo for the eclipse time CEJ,
double pre-reversal enhancement and reverse fountain effects during annular eclipse, the large
changes in the E- and I - region ionization and thermospheric effects. Investigations of the impact of
geomagnetic disturbances on the ESF occurrence, on equatorial anomaly through a disturbance
dynamo and on thermospheric processes were the major studies carried out.

SPL is the implementing institution for ARFI, RAWEX, ICARB (integrated campaign for Aerosols, gas-
es and Radiation Budget), and Atmospheric Boundary Layer Network and Characterization (ABLN&C)
projects of ISRO - GBP at national level. A systematic data archival centre is being developed to archive
the valuable and exhaustive data generated over the decades across the country and link it to the ISRO
Geoportal.

The Atmospheric Technology Division supports the entire experimental activities of SPL. Its major
activities include the development of ChACE-2 payload for Chandrayaan-2 mission, development of
the prototype of MENCA payload for Mars 2013 mission, ENWi payload for rocket experiments
and development of a FPGA based C & DA and processing system for the HF radar. For the ARFI-
NET, a stand-alone, micro-controller based control and data acquisition system has been devel-
oped for the MWR, thereby eliminating once for all the impediments on the dependence on PC and



its continuously changing operating systems and architectures. The development of wireless and GSM
based data transfer system, and Internet based network links are amongst the developments aiming at
seamless network activity and data warehousing. ATD is also responsible for maintaining the Youthsat

Payload Operation Centre and interfacing with ISSDC.

Publications in peer-reviewed, impact factor journals of repute are the ultimate benchmarks of the
scientific accomplishments of any science laboratory. In this discipline, SPL has broken all its earlier
records, with 71 publications during the current year. Scientists from SPL have received Awards and
Honours at National level.

Interactions, collaboration and exchange programs are the key elements in the progress of a labo-
ratory. SPL performed remarkably in these areas during the reporting year. Prof. J. P. St. Maurice,
University of Saskatchewan, Canada was in SPL under the ADREF scheme for a period of three months,
and worked on equatorial aeronomy problems; Ms Audrey Schaufelberger, Physikalisches Institute,
University of Bern, Switzerland, was awarded Indo-Swiss Joint Research Programme Fellowship to
work in SPL for two months on Planetary Science area. Ms M. B. Dhanya of SPL was awarded Indo-
Swiss Joint Research Programme Fellowship to work for one month at Sweden on SARA data and Ms
K M Ambili, visited University of Saskatchewan for three months to work with ionospheric modeling.
SPL continued its extensive collaborations with other departments and institutions and continued to
contribute to programs, such as the CTCZ and the CAIPEEX of MoES, and the Polar Research
program of the National Centre for Antarctic and Ocean Research, as well as the National Car-
bonaceous Aerosol Program (NCAP) of the MoEF.

In the field of human resources and capacity building, SPL carefully nurtures a very strong and vibrant
research fellowship program in-house, as well as contributes to the societal needs by guiding the proj-
ect work of B Tech, M Tech, M Sc and M Phil students and support the curriculum requirement of IIST.

If the past has been glorious, the future looks exciting and challenging. Ascertaining its strong pres-
ence in the planetary and space explorations, SPL’s payload CHACE-2 has been approved onboard
the orbiter of Chandrayaan—2. Two of our experiments, MENCA (Martian Exospheric Neutral
Composition Analyser), and ROX (Radio Occultation experiment for Martian ionosphere and
atmosphere) have been short-listed for the forthcoming 2018-Mars mission. New satellite and rocket
experiments are proposed, while the ground based experimental facilities are poised for major
facelift. SPL also has worked out major experimental plans for the 12th FYP.

I have great pleasure in presenting this report of SPL’s accomplishments during 2010-11.

August 22, 2011
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K. Krishnamoorthy







AWARDS AND HONOURS
Dr. K. Krishnamoorthy

K. R. Ramanathan Award for the outstanding contribution in the field of Earth and Atmospheric Sciences,
from Indian National Science Academy

Dr. Anil Bhardwaj
Indo-Swedish International Collaborative Research Grant by the Swedish Research Council, SIDA, Sweden

Dr. Vijayakumar S. Nair
Young Scientist Medal Award from Indian National Science Academy

Dr. C. Vineeth
Young Associate, Indian Academy of Sciences

VISITS : SCIENTISTS FROM OTHER INSTITUTIONS

Prof. W. M. Boerner
Director, UIC-ECE, Communications, Sensing & Navigation, Chicago, USA,

Dr. Sarika Kulkarni
Center for Global and Regional Environmental Research, University of lowa, USA

Dr. Christopher D. Elvidge

National Oceanic and Atmospheric Administration (NOAA), National Geophysical Data Center (NGDC) in
Boulder, Colorado, USA

Dr. V. Ramanathan
Scripps Institution of Oceanography, University of California, San Diego, USA

Prof. J. P. St. Maurice
Institute of Space and Atmospheric Studies, University of Saskatchewan, CANADA

Prof. P. V. Joseph
Department of Atmospheric Sciences, Cochin University of Science and Technology, Cochin, INDIA

Dr. B. V. Krishnamurthy
SRM University, Chennai, INDIA

Dr. M. Rajeevan
National Atmospheric Research Laboratory, Gadanki, INDIA

INTERNATIONAL EXCHANGE OF SCIENTISTS

Prof. J. P. St. Maurice

Institute of Space and Atmospheric Studies, University of Saskatchewan, CANADA was awarded
ISRO’s ADREF visiting Scientist Fellowship

Audrey Schaufelberger

Physikalisches Institute of University of Bern, Switzerland, was awarded Indo-Swiss Joint Research
Programme Fellowship 2010

M. B. Dhanya
Space Physics Laboratory, VSSC, was awarded Indo-Swiss Joint Research Programme Fellowship 2010

K. M. Ambili
Space Physics Laboratory, VSSC, was awarded I.S.A.S. Research Fellowship, University of Saskatchewan, CANADA
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Atmospheric Aerosols Chemistry
Clouds and Radiation

Boundary Layer Physics and
Atmospheric Modeling

Atmospheric Dynamics Branch

lonosphere Thermosphere
Magnetosphere Physics

Planetary Science Branch
Atmospheric Technology

Aerosol Radiative Forcing Over India (ARFI)
Integrated Campaign for Aerosols, Gases,
and Radiation Budget (ICARB)

Atmospheric Boundary Layer Network and
Characterization - ABLN & C

Office and Administrative Support
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Science Faculty

Prabha R Nair

* Rajeev K

Suresh Raju C
“Prashant Hegde
Manoj Kumar Mishra
‘UmaKN

Girach Imran Asatar

Visiting Scientist
Parameswaran K

Technical Team

Pradeep Kumar P
Anumod PG

Research Associates/Fellows
Meenu S
Liji Mary David
Anish Kumar M Nair
Tinu Antony
Aryasree S
Renju R

*Presently Head BLPAM
*On deputalon to Japan
*New appointment
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