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Ph.D. Air-Sea exchange Mohanlal Sukhadia University, Udaipur - -
M.Sc. Marine Chemistry Andhra University, Visakhapatnam First 68
B.Sc. M.P.C., Andhra University, Visakhapatnam First 78
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Broad area of research: Organic aerosols — transport-impacts.
Air-sea exchange of nutrients and trace metals.

Ph.D. title: “Atmospheric deposition of N, P and Fe to the Northern Indian Ocean”. Thesis work was
conducted in the PRL and Ph.D. degree is obtained from Mohanlal Sukhadia University, Udaipur, India
(July, 2007- March, 2012).

Research Outcome: The continental outflow from south and south-east Asia to the Northern
Indian Ocean is a conspicuous seasonal feature during the late NE-monsoon (January-April) [Kumar
et al., 2010; Sarin et al., 2010]. The prime focus of my research work is to assess the spatiotemporal
variability (if any) in the atmospheric abundances of chemical constituents over the Bay of Bengal
(BoB) and the Arabian Sea (ARS) during NE-monsoon. In particular, I have focused on the
atmospheric transport and air-sea deposition of nutrients (N, P and Fe), their fixation rates in the
surface waters by marine phytoplankton and their contribution to insitu primary productivity (PP).
Relatively high concentrations and, therefore, dry-deposition fluxes of water-soluble
nutrients (NOs", NH4", Norg, Pinorg and Fews) were observed over the BoB (Ntot, Pinorg and Fews are 2-
167, 0.5-4.8 and 0.02-1.2 umol m2 d*, respectively) compared to those over the ARS (Not and Pinorg:
0.2-18.6 and 0.3-0.9 pmol m2 d%, respectively; Fews: 0.7-15.3 nmol m? d!). These differences mainly
arise due to the predominance of anthropogenic sources over the former oceanic basin [Srinivas and
Sarin, 2013a]. The concentration of inorganic nitrogen (i.e., Ninorg: 0Ccur mainly as NH4*-N over the
BoB and NOz-N over the ARS) dominates (> 80 %) the total soluble nitrogen (Ntot = Ninorg+Norg).
However, deposition of soluble organic nitrogen (Norg) near the coastal regions can be significant as
projected by the models [Srinivas et al., 2011b]. Higher concentrations of soluble inorganic
phosphorus (Pinorg) Over the BoB and its significant linear correlations with water-soluble non-sea-
salt-K* (a proxy for biomass combustion source), OC and EC, indicate the contribution of this
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macronutrient from post-harvest crop residue/wood fuel burning emissions in the Indo-Gangetic Plain
(IGP) [Srinivas and Sarin, 2012]. In contrast, Pinorg cOncentration over the ARS is about 4 to 5 times
lower and is primarily associated with the mineral dust from the surrounding desert regions (viz.,
Thar, Arab and Iran etc.,) [Srinivas and Sarin, 2012]. The fractional solubility of aerosol-Fe (i.e.,
defined as Fews(%) = Fews / Feto™*100; where Fews and Fero: refer to water-soluble and total aerosol
iron, respectively) over the BoB and the ARS varied from 1.4-24% and 0.02-0.4%, respectively
[Srinivas et al., 2011a]. The large variability in Fews(%) over the BoB is attributed to the type of
mineral dust and contribution from combustion sources. The air-sea deposition of N and P over both
marine basins (BoB and ARS) is of comparable magnitude with their supply via rivers. The high
enrichment factors of Pb, Cd and Cu over the BoB reemphasize the dominance of anthropogenic
sources [Srinivas and Sarin, 2013b]. The characteristic source/transport signatures of nutrients in
marine aerosols over the BoB is also consistent with PM_ s (fine particles < 2.5 um) sampled from the
IGP-outflow to the BoB during Nov’2009-Mar’2010 [Srinivas et al., 2014a; Srinivas and Sarin, 2015;
Srinivas et al., 2014b].

Apart from the nutrients, | have also investigated the role of light absorbing organic aerosols
(so called brown carbon, a recently recognized absorbing carbonaceous aerosol after soot) in the
continental outflow to the BoB [Srinivas and Sarin, 2014a]. These light absorbing organic aerosols
have been documented for the first time over the Northern Indian Ocean, suggesting the need for
reassessment of regional radiative forcing of carbonaceous aerosols [Srinivas and Sarin, 2013c]. In
addition, a novel mass-closure approach has been proposed to derive the particulate organic carbon
(OC) to organic matter conversion factors from the measured chemical composition of PM_5 in the
IGP-outflow to the BoB [Srinivas and Sarin, 2014b]. This is in contrast with extensive literature
studies over South Asia that rely solely on the assumptions.

Cruise Participation:

1) As a part of my dissertation work after M.Sc., I’ve participated in a multi-disciplinary oceanographic
cruise with National Institute of Oceanography (SK-227, onboard ORV Sagar Kanya) to Equatorial
Indian Ocean in August’2006.

2) As a part of GEOTRACES, I've participated in cruise (SS-259) onboard FORV Sagar Sampada to
Arabian Sea and Bay of Bengal for the collection and analysis of aerosol samples.

3) As a part of national programme, Integrated Campaign of Aerosols, trace gases and Radiation Budget
(Winter- ICARB), I’ve participated in a cruise (no: SK-254) onboard ORV Sagar Kanya for the
collection and analysis of aerosol samples over the Bay of Bengal during January’2009.

Workshops/Courses attended:

1) Course work including following courses: (a) Physics and Chemistry of Solar system, (b) Nuclear
Physics, (c) Mathematical and Statistical Methods, and (d) Isotope Geochemistry, for research students
at Physical Research Laboratory during 2007-2008.

2) International Symposium on Aerosol-Chemistry-Climate Interactions — 2007, Ahmedabad, India.

3) Attended a SERC school on “Atmospheric and Space Sciences” held at Department of Physics, Andhra
University in September’2008.

4) Participated in a 5th International SOLAS (Surface Ocean —Lower Atmospheric Study) SUMMER
SCHOOL, held at Cargese, Corsica, France during 29th August-10th September, 2011.

5) Participated in a GEOTRACES workshop on “Stable isotopes of biologically important trace metals,
held at Imperial College, London, UK during 13-14 September, 2012.

Scholarships/Awards:

1) Research scholarship at Physical Research Laboratory, Ahmedabad (2007 onwards).



2)

3)

Poster Presentation Award in a “5" International symposium on Biological and Environmental
chemistry of DMS (P) and Related compounds™ held at the National Institute of Oceanography, Goa
during 19-22" October, 2010.

Full funded travel award grant provided for attending UK first international GEOTRACES workshop.
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