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My primary research interests
encompass aerosol-radiation,
aerosol-cloud and aerosol-cryosphere
interactions, through the application
of ground and satellite-based
measurements and model simulafions.

Currently, | am involved in evolving
accurate regional characterization of
aerosols over the SOUTH ASIAN &
POLAR REGIONS to assess the impact
on regional and global climate.
Towards this, | am instrumental in
operating a national network of
Aerosol observatories (ARFINET) over
India, generating primary aerosol
data for research and societal
applications.

| am also responsible for the
commissioning and operationalization
of aerosol laboratories in the pristine
ARCTIC, ANTARCTIC & HIGH-ALTITUDE
HIMALAYAS, for studying snow
darkening and glacier melt due to
aerosols.

| have DESIGNED & EXECUTED several
MULTI-PLATFORM FIELD EXPERIMENTS
on-board SHIP & AIRCRAFTS to study
the impact of aerosols on radiations
and clouds at distinct environments.
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SCIENTIST-SF

PROJECTS

ARFI project of ISRO-GBP Co-Principal Investigator

Aims af the accurate estimates of aerosol radiative forcing over India.
The ARFINET is designed to make comprehensive measurements of all
the aerosol parameters needed for climate impact assessment.

ARCTIC Project Principal Investigator

Aims at characterizing the source processes and climate impacts of
Polar aerosols based on confinuous long-term observations and
dedicated field experiments at Ny-/&lesund in Svalbard archipelago.

GOSAT-RA Project Principal Investigator

A joint effort for the generation of gridded aerosol data sets over India
by utilizing improved data assimilation techniques based on GOSAT-2
retrievals and ARFINET measurements.

RAWEX Scientific Investigator
Focuses on the quantification of regional atmospheric warming by
elevated absorbing aerosols over the Indian region.

ICARB Scientfific Investigator
An infegrated approach to quantify the spatio-temporal heterogeneity
of aerosols over India and the adjoining oceans.

Integrated Polar research program of SPL
Extensive scientific observations on aerosol parameters and snow
albedo measurements at the last fronfiers.

WORK EXPERIENCE

SCIENTIFIC EXPEDITIONS TO ARCTIC

Representing India, participated in the Scientific Expeditions fo the
Arctic during Spring-2012, Summer-2013, Autumn-2014 (Team Leader)
and Autumn-2015; opened up new collaboration and scientific
understanding on aerosol-cryosphere intferaction.

SHIP BORNE EXPERIMENTS
Conducted ship-borne experiments in the northern Indian Ocean
during Jan-Feb, 2018.

AIR BORNE EXPERIMENTS

Conducted extensive air-borne experiments of aerosols on-board
insfrumented-aircraft over distinct regions of India during 2012, 2013
and 2016.

HIMALAYAN EXPERIMENTS
Established a chain of aerosol observatories over the Himalayas for the
continuous monitoring of free-tropospheric aerosols.



RECOGNITIONS/ AWARDS

GUEST EDITOR
Frontiers in Earth Science
(Atmospheric Science)

GOSAT-RA PI

e Selected forjoint research
collaboration with JAXA and NIES,
Japan (2019-2021)

GOLD MEDAL FOR YOUNG SCIENTIST
e INTROMET-2014

BEST ARTICLE AWARD
o ‘IIHhfesh A HRA,
I3, Vol-47, 2019

e Terrestrial Atmospheric and
Oceanic (TAO) Sciences,
Vol-20, No 3, 2009

BEST PAPER AWARDS

e URSI-2020
e NCPS-2019
e NSSS-2016
e |ASTA-2016
o NSSS-2012
ACADEMIC

Ph.D. Supervision — 02
M. Phil. Projects — 03
M. Sc. Projects — 06

QUALIFICATION

2008 Post-Doctoral Fellow, SPL

2007 Ph.D., Dibrugarh University, Assam
2001 M.Sc., Dibrugarh University (DU)
1998 B.Sc., J.B. College, DU

2011 Hindi Praveen

1997 Diploma in Computer Tech.

POSITIONS
e Scientist, SPL, VSSC
Since Sep 2008

e Research Associate, SPL, VSSC
Dec 2007 — Sep 2008

e Research Fellow (ISRO-GBP)
Sep 2002 - Aug 2006

MEMBERSHIP

European Geophysical Union

Indian Society of Remote Sensing
Indian Meteorological Society

Indian Aerosol Science & Technology
Association

R&D IN SCIENCE AND TECHNOLOGY
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REGIOMNAL AEROSOL
DIRECT RADIATIVE FORCING

SPECTRALSNOW ALBEDO
BLACK CARBOMN IN SNOW

INFLUEMCE OF
CONTIMEMTAL OUTFLOW

—

REGIONAL CLIMATE IMPACTASSE SSMENT

Being a multi-parameter problem with large heterogeneities in space,

fime, and spectral domain aerosol characterization needs a sustained,

region specific and synergistic approach. In this context, my scienfific
research is inclined to the integration of multi-platform measurements
with satellite remote sensing and model simulations to address specific
science problems pertfinent fo (i) regional aerosol direct radiative
forcing, (ii) snow darkening due to light absorbing aerosols and snow
albedo forcing and (iii) continental impact of aerosols on far oceanic
and polar regions, in addition to understanding aerosol microphysics,
life cycles and CCN characteristics.
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Based on long-term monitoring of
aerosol radiative properties over Ny-
Alesund (in Svalbard Archipelago) as
part of the Indian scientific expeditions to
the Arctic, the decreasing frend in BC
during 2010-2019 is revealed.

This observation is consisted with many
other Arctic sites (e.g., Alert, Barrow)
showing declining frend in BC
concenfrations. Several aspects, such as
a reduction in the emissions of fossil fuel
BC and changes in the atmospheric
circulation pathways, could be
considered for the overall decline in BC
concenfrations in the Arctic.

https://doi.org/10.1016/j.polar.2021.10070
0
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Long-term scenario of BC and AOD
Decreasing trend of BC (- 242 ng m= yr')
simultaneous with an increasing trend of AOD

Statistically significant and consistent
increasing trend in aerosol optical depth
over India has been revealed from the
analysis of long-term data (back to ~ 25

years at some stations) from the ARFINET,

indicating a faster increase in the sub-
micron anthropogenic component of
the total aerosol system.

First time regional synthesis of Black
Carbon aerosols revealed surprising
observation of decreasing frend in the
near surface BC concenfration. This
finding conftrasts with the generally
increasing trend in the columnar AOD,
and the steadily increasing frend in

anthropogenic activities over this region.

These observations imply possible long-
term climate consequences.
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Just prior fo the onset of monsoon,

vertical profiles of aerosol size distribution
and BC absorpfion shows region specific
characteristics over India, leading to a
decreasing trend in the vertical structure
of single scattering albedo (SSA) from west
to east of IGP.

Biomass burning and dust aerosols
confribute up to lower free tropospheric
altitude in spring and a decrease in
aerosol concentration from winter to
spring within ABL. Columnar AAOD shows
weak seasonal variations despite being
prominent in case of BC mass
concenfrations.
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Vertical distributions of the microscopic
morphological characteristics and
elemental composition of aerosols over
India reveals the dominance of non-
spherical coarse mode particles (> 90%) in
the lower free tropospheric regions of the
Indo-Gangetic Plains. These particles
could be responsible for enhanced
aerosol absorption in the elevated region
of the atmosphere during spring.
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Over the Himalayas, highest values of
BC in the trans-Himalayan site Hanle
(4.5 km asl) highlighted the influence of
advection. Size range of BC have been
estimated in the typical range of
200-400 nm.

The region also depicted strong
signatures of new particle formation with
a strong solar control on the processes.

Dominance of mineral dust aerosols
(~67%), along with BC (~4% to total
aerosol mass) is quantified over the
western Himalayas, inferring far
reaching implications on regional
radiative balance and impact on
snow/glacier coverage.
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RAWEX-GVAX experiment, conducted jointly by ISRO and US-DoE
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Biomass-burning aerosols
contribute to CCN formation at
high supersaturation.
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Cloud Condensation Nuclei (CCN) at a
cenfral Himalayan site reveals higher
CCN activity during late autumn due to
the contribution of biomass burning
aerosols, indicating the influence of
seasonal changes in aerosol
composition.

Alfitude profiles of CCN characteristics
across the IGP, just prior to the onset of
the Indian summer monsoon (ISM) of
2016, indicated highest CCN activation
efficiency over the eastern IGP (~72%),
despite highest CCN concentrations in
the Central IGP above the planetary
boundary layer (PBL).
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continental anthropogenic influence
in the far remote oceanic

Over the marine environment, CCN
properties and activation fraction
showed the impact of size segregated
aerosol number concentration,
especially the ultrafine particle events,
over the northern Indian Ocean (NIO).

Aerosol measurements over the
equatorial Indian Ocean (EIO) showed
significantly higher values of BC mass
fraction (FBC~ 3.7%), indicating the
continental anthropogenic influence
even at the far oceanic region during
dry winter.

Several NPF events with conspicuous
bimodal size distributions and 3-10 times
enhancement in nucleation particle
(<25 nm) concentrations were noticed
over the southeastern Arabian Sea, NIO
and EIO. NPF occurred more frequently
over the remote oceanic EIO, but more
infensely over the regions in the
continental proximity demonstrating the
varying precursor vapor source
strengths.

https://doi.org/10.1016/j.atmosenv.2019.
06.038
https://doi.org/10.1016/j.atmosenyv.2020.
117719

TECHNICAL REPORTS

1. Arun, G. S. and Mukunda M Gogoi, Multi-station MWR data processing
code for cloud-screening, QC and generation of AOD map over India,
ISRO-VSSC-TR-0081-0-21.

2. Lakshmi, N. B., Arun G. S. and Mukunda M Gogoi, Multi-station ARFINET
data software for generatfing BC map over India, ISRO-VSSC-TR-0079-0-
21.

3. Ajeeshkumar P. S., Vijayakumar § Nair and Mvukunda M Gogoi,
Standalone suntracking radiometer, ISRO-VSSC-TR-0087-0-21.

4. Mvukunda M Gogoi, Ashok Bandyopadhyay, Rathidevi Satishkumar,
Rakesh K, Praveen K S, Ajeeshkumar P S, ARFINET Data Archival and
Dissemination System; Part-1: Procedures for data uploading and
classified archival, ISRO-VSSC-TR-0060-0-20, 2020.

5. Mukunda M Gogoi, Intercomparison and performance evaluation of
aethalometers in the ARFINET, ISRO-VSSC-TR-005%-0-20, 2020.

6. Mukunda M Gogoi, S L N Desikan and Ajeeshkumar P S, Isokinetic flow
evaluation of shrouded diffuser air-inlet in Open Jet Facility, VSSC, ISRO-
VSSC-TR-0035-0-20, 2020.

7. Ajeeshkumar P. S. and Mukunda M. Gogoi, Development of a Data
Processing Software for Multi-Wavelength Radiometer, ISRO-VSSC-TR-
0605-0-1, 2019.

8. Ajeeshkumar P.S., Mukunda M Gogoi, Dinakar P Vajja and Pramod P.P.,
Design and development of PC based real fime data acquisition and
display system for aethalometer instrument. ISRO-VSSC-TR-0201-0-15, 2015

9. Mukunda M. Gogoi, P Hegde, S Muralidharan, S S Das, Siji KumarS., Dileep
P K: Study of degassing material using mass spectrometer, ISRO-VSSC-TR-
0210-0-09, 2009

R anféaar

Hhel TH NS 3R Al FAR TS, "3Tehiesh A #R" I, Vol 47, pages 22-
25 3TI-FAdeY, 2018, Best Article Award

CHAPTER IN BOOK

Jai Prakash Chaubey, S Suresh Babu, K Krishna Moorthy, Mukunda M Gogoi,
Manoj M R, Anoop Tiwari, and K Satheesan. Atmospheric Aerosols studies over
Arctic: Initiatives for long term dafta and Preliminary results; Scientific and
Geopolitical Interests in Arctic and Antarctic, Edited by R. Ramesh, M. Sudhakarr,
Sulagna Chattopadhyay, ISBN 978-93-5067-908-1, 2013

T. Subba, B. Pathak, Mukunda M. Gogoi, P. K. Bhuyan. Climatic implications of
aerosols over the Brahmaputra valley: a climatological (2001-2015) study from
observational and modeling approach, Recent Advances in Physics Research
and ifs relevance. Compiled by Department of Physics, St. Anthony’s College,
Excel India Publishers, 2016.

PUBLICATIONS IN PROCEEDINGS

Gogoi, Mukunda M, P. K. Bhuyan: Diurnal and Seasonal variation of Aerosol
Optical Depth measured over a fropical location in NE India; IASTA-Bulletin, Vol.
16, 228-229, 2004.

Gogoi, Mukunda M, P. K. Bhuyan, P. S. Pillai and K. Krishna Moorthy: Effect of
changes in Atmospheric water vapor on Aerosol optical depth over a Sub-
tropical location in North East India; IASTA -Bulletin, Vol-17, 518-519, 2005.


https://doi.org/10.1016/j.atmosenv.2019.06.038
https://doi.org/10.1016/j.atmosenv.2019.06.038
https://doi.org/10.1016/j.atmosenv.2020.117719
https://doi.org/10.1016/j.atmosenv.2020.117719

of aerosols
1 and the Poles

Aerosol measurements carried out from
the Indian polar stations at Arctic and
Antarctic have revealed higher BC in
Arctic snow than that at the Antarctica.
Concurrent with this, the scavenging ratio
of BC showed large variability over both
the poles, indicating difference in
removal mechanisms of BC from the
atmosphere.

Measured and model simulated albedo
indicated the role of dust absorption, in
addition to that of BC, in changing the
snow albedo properties in the Arctic.

Airborne BC over the Svalbard region of
Norwegian Arctic have revealed a
consistent springtime time enhancement
(nearly 3-fimes higher than the lowest BC
concenfrations in summer); delineating
more than 25% of this enhancement to
the long range transported biomass
burning aerosols.
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The study on recent trend in global
aerosol direct radiative forcing from
satellite measurements is unique in order
to understand the broad consequences
of aerosols in the Earth's climate system.
This study revealed a general
decreasing frend (i.e., a reduced
cooling effect) at the top of the
atmosphere and at the surface with
rapid change over the land compared
to the global ocean. South Asia and
Africa/Middle East regions depict
significant increasing frend of
atmospheric warming, whereas the rest
of the regions show a decline.
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Over north-eastern India (NEI), for the first
time, regional synthesis of spectral
aerosol absorption, supplemented with
fire count and fire radiative power from
MODIS, UV-aerosol index and aerosol
layer height from OMI reveals higher
radiative impact due to fossil fuel-based
BC over the western part against the
biomass burning dominance in the
eastern part.

The abundant BC (10-15%) in the region
is responsible for surface dimming by
-26.14 Wm2t! (nearly % of the radiation
absorption in the atmosphere) having a
potential atmospheric forcing of + 43.04
Wm-2r-1,

Satellite refrieved direct radiative forcing
highlights the west to east gradient of
aerosol distribution within the NEI.
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