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The role of COVID-19 pandemic lockdown in improving air quality was reported
extensively for land regions globally. However, limited studies have explored these over
oceanic areas close to high anthropogenic activities and emissions. The Bay of Bengal
(BoB) basin is one such region adjacent to the highly populated South Asian region.
We find that Aerosol Optical Depth (AOD) over the BoB declined by as much as 0.1 or
30% during the peak lockdown of April 2020 compared to long-term climatology during
2003-2019. Simultaneously, the sea surface temperature (SST) rose by 0.5-1.5°C over
the central and north-western parts of the BoB with an average increase of 0.83°C. We
show that up to 30% of this observed warming is attributable to reduced atmospheric
aerosols. The study highlights the importance of anthropogenic emissions reduction due
to COVID lockdown on short-term changes to SST over ocean basins with implications
to regional weather.

Keywords: atmospheric aerosols, sea surface temperature, COVID-19 lockdown, Bay of Bengal, anthropogenic
contribution

INTRODUCTION

COVID-19 was declared a pandemic by the World Health Organization (WHO) in March 2020,
which subsequently spread to most countries globally, significantly changing their socio-economic
landscapes (Buheji et al., 2020; Martin et al., 2020). Nations across the globe have taken various
measures like social distancing, travel restrictions, and complete lockdowns of different durations
to slow its spread. Numerous studies have documented multiple impacts of these lockdowns and
the associated decrease in anthropogenic emissions in improving the air quality (e.g., Baldasano,
2020; Bauwens et al., 2020; Collivignarelli et al., 2020; Kanniah et al., 2020; Li et al., 2020; Mahato
et al.,, 2020; Muhammad et al.,, 2020; Otmani et al., 2020; Pandey and Vinoj, 2020; Stratoulias
and Nuthammachot, 2020). It is well known that atmospheric aerosols directly affect the surface
radiation budget by absorbing and scattering the incoming solar radiation. They also modify the
cloud microphysical properties (by acting as cloud condensation nuclei and ice nuclei, changing the
size of cloud droplets and hence its albedo) (Twomey, 1977; Yu et al., 2006; Andreae and Rosenfeld,
2008; Boucher et al., 2013). In addition, the absorbing aerosols also change the atmosphere by
altering the vertical temperature structure (Johnson et al., 2004; Koch and Del Genio, 2010), thereby
affecting the atmospheric convection, droplet evaporation, and the overall cloud cover (called the
semi-direct effect, Hansen et al., 1997). All these processes modulate the surface reaching solar
radiation (Satheesh et al., 2006; Vinoj et al., 2010) and potentially modulate the surface temperature
(Rajeev et al., 2008; Dave et al., 2020).

Frontiers in Marine Science | www.frontiersin.org 1

August 2021 | Volume 8 | Article 648566


https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/journals/marine-science#editorial-board
https://www.frontiersin.org/journals/marine-science#editorial-board
https://doi.org/10.3389/fmars.2021.648566
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fmars.2021.648566
http://crossmark.crossref.org/dialog/?doi=10.3389/fmars.2021.648566&domain=pdf&date_stamp=2021-08-10
https://www.frontiersin.org/articles/10.3389/fmars.2021.648566/full
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

Sarin et al.

Impact of Aerosols on SST

22°N
20°N

INDIA
18°N

Latitude

16°N

14°N

12°N
65°E 70°E 75°E 80°E 85°E 90°E 95°E
Longitude

FIGURE 1 | The monthly mean Angstrom Exponent (AE) climatology over the
oceanic regions around India during the period 2003-2018 for April.

The Indian Ocean rim countries (especially in South Asia)
have undergone significant economic growth in recent times
with increased emissions and thus atmospheric aerosol loading
(Moorthy et al., 2013). The continental outflow, especially from
the heavily aerosol laden Indo-Gangetic Plains (IGP), dominates
the aerosol loading over the BoB region (Satheesh et al., 2001,
2006; Vinoj et al., 2004, 2010; Moorthy et al., 2009; Nair et al,,
2014; Tiwari et al., 2016) during pre-monsoon (March to May)
and the winter (December to February) season. Thus BoB is
heavily affected by fine anthropogenic particulates as indicated
by the high Angstrom Exponent (AE) (see Figure 1) compared
to the Arabian Sea (Vinoj and Satheesh, 2003). A study done by
Kedia and Ramachandran (2008) found that the anthropogenic
contribution to AOD over the Bay of Bengal could be as high
as 68-75%. The peak lockdown due to the pandemic occurred
during April, coinciding with the period of high aerosol loading
over the Indo-Gangetic Plains and hence the BoB (Satheesh et al.,
2006; Vinoj and Pandey, 2016).

The sea surface temperature (SST) is an essential parameter for
weather and plays a crucial role in regulating the Earth’s climate.
Previous studies using in situ and satellite-based measurements
show that the BoB aerosols exert a radiative forcing of —20 to
—30 W m™2 at the ocean surface (Satheesh, 2002; Dey et al.,
2004; Vinoj et al., 2004; Satheesh et al., 2010). An observational
study carried out over the Equatorial Indian Ocean showed that
aerosols due to Indonesian forest fire exert a surface radiative
forcing of —46 W m~2 thereby cooling the ocean surface by 1°C
(Rajeev et al., 2008). Similar effects due to aerosol loading and
SST were also documented by other studies (Cheng et al., 2005;
Dwyer et al., 2010; Patil et al., 2019; Diao et al., 2021; Luo et al,,
2021). However, most of these are based on model simulations
and hence lack observational constraints.

The COVID-19 lockdown halted activities across large
sections of the society by confining the population to their homes
resulting in a significant decline in atmospheric anthropogenic
aerosol loading (Pandey et al., 2016; Kanniah et al., 2020; Ranjan
etal,, 2020) as much as 40-60% over the South Asian region. The
reduction in emissions and their influence extended far beyond
their sources, affecting the air quality over places afar, including

oceanic regions downwind such as the Bay of Bengal (BoB)
(Pandey and Vinoj, 2020). Despite a good understanding of large-
scale, long-range transport of aerosols to BoB from landmass
around it (Vinoj et al., 2004; Kumar et al., 2008; Kulshrestha and
Kumar, 2014), no study has attempted to understand the effect
of aerosols on the SST over this region. Similar areas affected
by long-range transport also exist over the South China Sea,
north-west Pacific, equatorial Eastern, and the North Atlantic
Ocean (Prospero, 1990; Lin et al., 2007; Zhu et al., 2020). Several
reasons make such studies unviable. One primary reason is the
lack of high-quality aerosol and SST observations from satellites.
However, the availability of high-quality datasets since 2000 has
made it possible to explore such cases in detail. In addition, the
highly dynamic nature and the role of multiple factors affecting
SSTs make it difficult to explore these relationships, if any.

Some of the factors affecting SSTs are solar insolation,
warm/cold water advection, and other marine processes,
namely ocean currents, upwelling/downwelling phenomena, and
eddies (Leeuwenburgh and Stammer, 2001; Shinoda, 2005;
Krishna, 2008; Mandal et al., 2019; Buckley et al., 2020). In
addition, the BoB also receives a sizable freshwater influx
from the rivers and undergoes near-surface ocean-atmosphere
interactions, which alters the upper ocean processes (Parampil
et al,, 2010). Past studies have revealed that the circulation in
the BoB is primarily wind and buoyancy-driven (Schott and
McCreary, 2001; Schott et al., 2002; Liu and Alexander, 2007),
which also modulates the surface and subsurface properties in
the BoB. These multiple influences induce large variability in SST,
with a monotonic decrease toward the South (Srivastava et al.,
2018), coinciding with the spatial variability of aerosol loading
(Satheesh et al., 2010), indicating a potential relationship.

The lockdown presented a unique opportunity to explore the
effect of an unprecedented and substantial decline in aerosols
over this region since the start of satellite measurements. This
article quantifies the change to SST due to changes in aerosol
loading over the Bay of Bengal during the peak pandemic
lockdown period of April 2020 using long-term satellite datasets.

DATA AND METHODS

The aerosol optical depth (AOD) data used in this study is
obtained from the NASA satellite datasets archived at https://
giovanni.gsfc.nasa.gov/giovanni/ for April from 2003 to 2020.
All the variables are at a spatial resolution of 1° x 1°.
Several investigators have used aerosol optical depth (AOD),
a column-averaged measure, to study atmospheric particulate
matter load (Pandey and Vinoj, 2020; Ranjan et al, 2020).
The Moderate Resolution Imaging Spectroradiometer (MODIS)
Terra/Aqua aerosol products are of high quality and validated
by multiple studies over Indias land and oceanic regions (e.g.,
Vinoj et al., 2004, 2010; Jethva et al., 2007; Mhawish et al,
2017). The retrieval algorithms are updated periodically (Remer
et al., 2005) to improve their accuracy. The latest version of
combined MODIS Terra (MODO08_D3) and Aqua (MYDO08_D3)
collection 6 (Levy et al, 2013) level 3 products is used.
The MODIS AOD is estimated in the following wavelengths:
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0.47, 0.55, and 0.65 pm with an error of £0.05 £+ 15%t
(Kaufman and Tanré, 1998). In this study, AOD at 0.55 pm is
used. The Angstrom Exponent (AE) product used in this study is
estimated using 412 nm and 470 nm as the reference wavelengths.
The latest collection (collection 6) (Platnick et al., 2017) product
significantly reduces uncertainty. Unlike land, the ocean surface
is spatially homogeneous, allowing coarser-resolution datasets
for the analysis. In addition, level 3 datasets are used for
research involving large spatial scales, thereby avoiding small
scale heterogeneities, which is not of interest in this study.
Observations from MODIS is widely utilized for aerosol and air
quality research (Gupta et al., 2006, 2013; Pandey et al., 2016,
2017; Vinoj and Pandey, 2016; Mhawish et al., 2017; Jethva et al,,
2018; Mukherjee et al., 2018; Rupakheti et al., 2019) over this
region and also globally.

The sea surface temperature (SST), cloud fraction (CFR), and
total column water vapor (TWYV) is obtained from Atmospheric
Infrared Sounder (AIRS) onboard NASAs Aqua satellite. The
AIRS is a hyperspectral atmospheric sounder with 2378 infrared
channels and four visible/near-infrared channels providing daily
long-term global observations (Chahine et al., 2006; Pagano
et al., 2006). This study uses the level 3 daily products
(AIRSX3STD V007) from the latest version of the datasets
(Tian et al., 2020). Past studies have shown good agreement
between AIRS and radiosonde data within mission-specific
accuracy bounds (Kahn et al., 2008; Prasad and Singh., 2009;
Milstein and Blackwell, 2016).

Quality Check and Screening

The MODIS aerosol retrievals ensure high fidelity in their
products. They are considered the best available for long-term
scientific studies due to their stringent quality control and cloud
screening measures. In addition to their regular quality checks,
we also carried out a few data reduction strategies for additional
confidence. Sometimes, the satellites may report slightly higher
aerosol optical depth due to sub-grid cloud contamination even
though a significant portion of the grids may be cloud-free. This
may lead to a slight increase in the AOD.

Similarly, bright clouds close to clear pixels may lead to stray
additional light leaking into nearby pixels leading to reduced
AOD. Therefore, all datasets are screened for outliers using
percentile-based criteria (top and bottom 5th percentile datasets
are removed) though errors are remote. Considering the high
quality of MODIS products, this data reduction is not an essential
requirement and does not impact the overall results. However,
this is done for better confidence in the quantifications made
in this study. Also, there is no specific reason for using the 5th
percentile for data reduction.

In addition, most meteorological parameters have a distinct
seasonality over this region. Therefore, to avoid correlations
induced due to these seasonality’s, the anomalies/residuals are
calculated by subtracting the weekly running mean (calculated
using a 7-day window centered on the time point). This allowed
the removal of seasonality (within the month) and long-term
trend-induced co-variability between AOD and SST. This is an
essential requirement as BoB has strong seasonality in both

aerosol and sea surface temperature distribution, which can alter
the relationship between the two.

Analysis Method

The changes in SSTs due to change in AOD were estimated using
two different methods. (1) Using the raw SST and AOD using
simple linear regression analysis, but only for clear sky conditions
by including only data with CFR < 5% and the total column
water vapor below the 20th percentile for each grid point. This
is an additional check to avoid any effect due to clouds and water
vapor. A linear regression analysis was done using data from all
grid points over the whole BoB. The regression coefficients thus
obtained provide an estimate of the change in SST as a function
of AOD. (2) Using multiple linear regression analysis by using
residuals of SST, AOD, TWC, and CFR. Here a regression model
is developed at each grid point and is applied to estimate the
change in SST only due to change in AOD at that specific grid.
The statistical significance of the regression is calculated using the
t-test.

Additional care was taken to use only grids (see Figure 1) at
least 1° away from the coast (especially Northern Bay). This was
essential to remove any effect of current-induced SST changes
close to the coast and avoid any false relationships that may
arise due to coastal processes such as upwelling and freshwater
flux that may change SSTs (Krishna, 2008). In addition, aerosol
retrieval errors are significantly high closer to the coast due to
the land-ocean boundary (different algorithms used for the AOD
retrievals) and the potential effects of sediment concentrations
on the overall surface-atmosphere reflectance errors in aerosol
retrievals from satellite sensors (Anderson et al., 2013).

RESULTS AND DISCUSSION

Climatological SST and AOD Over the

BoB

The climatological mean AOD and SST for April are shown in
Figures 2A,D, respectively. These are the climatological spatial
patterns expected over this region. The AOD shows a spatial
gradient that declines from the North to the South. The high
AOD is observed over the Northern BoB with values as high
as 0.6-0.8. They become lower as one moves south by more
than 50% (0.2-0.3) within a small distance. This is because
the head Bay is affected more by the advection of aerosols
from North India (especially the Indo-Gangetic Plains) and the
coastal regions of India, Bangladesh, and Myanmar (Sumanth
et al., 2004; Vinoj et al,, 2004; Nair et al., 2009). The high
population density and numerous industries over the region
mean that emissions over these source regions are relatively high.
Northwesterly winds during the period further act as conduits
transporting these aerosols to the BoB (Lakshmi et al., 2017).
Southern BoB is affected by the surrounding coastal regions
and aerosols from the Arabian Sea, which is less affected by
anthropogenic activities leading to lower AOD (Nair et al., 2009).
One can also see a decrease in loading as we move further
away from the coasts. Even in a climatological sense, the high
AOD to the North matches with the lower SST below indicating
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FIGURE 2 | (A) Climatological aerosol loading during April 2003-2019. (B) Aerosol loading during April 2020. (C) AOD anomaly (dots signify regions where AOD
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an inverse relationship between AOD and SST. However, due
to the possibility of cool freshwater influx from the rivers
such as the Ganges and Brahmaputra during this period, it is
impossible to argue that this reduced SST is solely caused by the
atmospheric aerosols.

Figure 2C shows the anomalies in AOD for the period (April
2020 climatology). It is clear that AOD decreased during this
period coinciding with the world’s most extensive lockdown
affecting more than a billion people in the sub-continent. The
AOD decreased by 0.05-0.15 (30-60%) over the Northwest part
of BoB. The area average decline was about 0.1 over the whole
domain (Figures 2B,C). This decline is substantial, knowing that
AOD changes even over developed countries were lower than
this (Acharya et al.,, 2020; Sanap, 2021). Even considering the
high aerosol-laden IGP, these numbers are substantial (greater
than 20-30% for this period). The high decline in percentages
corresponds to regions in the south Bay of Bengal due to their
ordinarily low loading conditions. During the same period over
land, the AOD decreased by 0.4 (Pandey and Vinoj, 2020; Soni
etal,, 2021). The IGB (major source region for aerosols over BoB)
showed the maximum change in AOD.

As already mentioned, the SST is lower over N. BoB and
increases toward the South (Figure 2D). The spatial distribution
and gradients for aerosol and SST are opposite over BoB. In April
2020 (Figure 2E), the SST has increased throughout the basin, but
more so over North-Western parts during the lockdown period.
The Figures 2C,F shows the difference between climatology and
2020 for AOD and SST, respectively. It is found that the decline in

AOD spatially matches the pattern of increase in SST (Figure 2F).
The spatial pattern of change in SST and AOD points to the
possibility of aerosol decline leading to a substantial increase in
SST. The negative relationship in the spatial pattern of AOD and
SST (high AOD corresponding to low SST and vice versa) in a
climatological sense and the similar and consistent spatial pattern
of change during April 2020 points to a possibility of physical
causation. Thus both in climatological sense and anomalies (and
their exact match in the spatial pattern) during April 2020, the
AOD and SST indicate a strong negative relationship.

Earlier studies have established that winds and freshwater
forcing are the dominating factors affecting the temporal
variability of SST in the BoB (Duncan and Han, 2009; Seo
et al, 2009; Akhil et al, 2014; Jana et al., 2015; Srivastava
et al., 2018). The buoyancy flux plays a significant role in
changing the region’s SST (and MLD) during the winter monsoon
(January and February). Similarly, wind stress forcing modulates
the SST during the summer monsoon period. Investigating the
intraseasonal variability of SST in the Indian Ocean during boreal
summer using Hybrid Coordinate Ocean Model (HYCOM),
Duncan and Han (2009) found that wind plays a much more
significant role in altering SSTs than either shortwave fluxes or
precipitation. Low wind speed conditions over BoB characterize
April; hence insolation is the dominant contributor to the
variability in SST. This indicates that aerosol-induced changes
to solar insolation may significantly impact the SST variability
during this period. The SST variability decreases from North to
South, with the northern BoB showing higher SST variability
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compared to the southern portion (Srivastava et al., 2018). This
is similar to the variability in aerosol loading as well.

Thus, SST’s over the BoB is influenced by aerosols. This is
not surprising as studies have shown in the past that aerosols
lead to the large top of the atmosphere cooling of the order of
—1to —2 W m~2 (Andreae et al., 2005). These are expected to
be substantially larger in highly polluted regions with extensive
aerosol loading such as BoB with top of the atmosphere (surface)
forcing being of the order of —6 to —10 W m~2 (=30 to —35 W
m™2) (Vinoj et al., 2004; Ramachandran, 2005).

Quantifying the SST Change Due to

Aerosols

An attempt is made to estimate the change in SST as a function of
AOD using daily raw AOD and SST datasets during April 2003—
2019 (510 days of data over a large spatial scale with 101 grid
points). These datasets have undergone the initial quality checks
mentioned in the section “Data and Methods” and correspond to
method 1. Figure 3 shows the contour density plot to establish the
relationship between SST and AOD. The SST decreases with an
increase in AOD. The value of the slope implies that an increase
in unit AOD leads to a roughly 1.64°C decrease in temperature.
Therefore, this simple estimate reveals that, on average, a 0.1
difference in AOD may cause SST to change by 0.16°C.

The above assessment is made using raw AOD and SST after
the initial screening for outliers and avoiding coastal grids and
clouds but may be influenced by seasonality, trends, and other
atmospheric parameters. Also, this estimate is valid only for
this region for this period. If one has to find the SST change
elsewhere, these numbers may vary. This is mainly due to
differences in aerosol properties and the specific processes that
influence SST over different regions. For example, a stagnant
ocean region may show a more significant sensitivity of SST
to change in atmospheric constituents and solar insolation
than a more dynamic ocean surface. This is also an average
estimate for the whole study region. Rajeev et al. (2008) showed
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FIGURE 3 | The scatter plot showing the relationship between SST and AOD
for April 2003-2019. The color bar represents the number density at each
pixel normalized by the maximum over the whole SST-AOD space.

that a change in aerosol loading of 0.8 led to a cooling of
~1°C over the Equatorial Indian Ocean due to the Indonesian
forest fire-induced aerosols during September/October 1997.
This sensitivity (~1.25°C for a unit change in AOD) is slightly
lower than our estimate of 1.64°C. This may be due to the
change in season and differing oceanic processes relevant for that
particular region. The SST’s are also much warmer during April
than September/October. In addition, other marine processes
such as eddies may strengthen or dampen the sensitivity of SST
to changes in aerosols.

Quantifying the SST Change Due to
Aerosols Without Clouds and Water

Vapor

A multi-linear regression analysis was carried out (method 2)
incorporating AOD, TWV, and CFR in place of simple linear
regression to remove the effects induced by other parameters
such as CFR and TWYV if any. The sensitivity of SST to AOD is
calculated by setting the regression coefficients corresponding to
all other parameters to zero at each grid point over the BoB.

The total change in SST observed during April 2020
(Figure 4A) and that owing to aerosols is shown in Figure 4B
(method 1) and Figure 4C (method 2), respectively. The only
difference between Figures 4B,C is that one corresponds to
change in SST estimated using a single regression coefficient
applied to all grid points over BoB and the other where
regression coeflicients are calculated separately at each grid
point. That is the reason for the similarity in the spatial pattern
of Figures 4B, Figure 2C. Both these estimates are based
on regression coefficients developed using long-term datasets
covering 2003-2019 and applying them to change in AOD
observed during 2020. The SST change due to aerosols is seen
to be statistically significant at most pixels, where the change in
SST is high (Figure 4C). The aerosols have a higher effect on SST
closer to the coasts (North West) (see Figure 2C), as expected.
These regions most affected by emissions from the surrounding
landmass coincided with a significant decline in AOD during
April 2020. Large spatial variability is observed in the warming
attributable to aerosols, with the most considerable warming
exceeding 1.5°C. Such differences may be possible due to various
reasons, including variations in aerosols loading, aerosol type,
sea surface properties such as salinity, the thickness of the mixed
layer, barrier layer, etc.

Detailed analysis of all these factors is beyond the scope of
this work and hence is not attempted. However, most grids show
warming close to or greater than 0.2°C (Figures 4B,C, shown
as yellow contours). These numbers are comparable to those
obtained earlier in method 1 (an average of 0.16°C corresponding
to a 0.1 change in AOD). This spatial pattern (Figure 4B)
for April 2020 coinciding with the high-temperature anomaly
(Figure 4A) provides confidence that AOD decline led to the
observed warming. Thus, it may be said that the SST change is
in part modulated by a significant decline in aerosol loading due
to COVID-19 lockdown over the BoB.

Overall, the whole BoB region shows an average observed
warming of 0.83°C during April 2020 (see Figure 5), while the
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average aerosol effect is estimated to be ~0.26°C, which is ~32%
of the overall warming.

One crucial aspect that needs to be mentioned here is the
significant difference in change in SST between methods 1
and 2. In method 1, the effect of CFR is minimized, but the
presence of water vapor (though only data less than the 20th
percentile is used) appears to dampen the aerosol impact on SST.
Also, in method 2, it is found that the regression coeflicients
for TWV were overall positive, indicating a warming effect.
Such warming due to TWYV is not surprising as past studies

have suggested that irradiance in the long wave (LW) spectrum
increases with increasing water vapor and subsequent changes
to downwelling radiation (Obregon et al, 2015). Pandey and
Vinoj (2020) showed that humidity increased by 10-15% over the
Northern BoB during the lockdown. Such an increase in water
vapor content may induce warming [as indicated by the positive
regression coefficient from method 2 (not shown)], thus reducing
the overall aerosol effect. Stanhill (2011) also demonstrated a
more significant sensitivity of surface temperature to LW than
short wave (SW) due to water vapor. Overall, method 1 shows
aerosol-induced warming of ~10%, whereas method 2, which
minimizes both the effect of CFR and TWYV, shows amplified
aerosol-induced warming of ~30%.

Some Limitations of the Study

There are a few limitations in the current study. The aerosol-
induced warming of ~10-30% is expected to be a lower bound
as only the direct effect under clear sky conditions is studied.
The aerosols also alter radiation balance indirectly by modifying
cloud properties such as effective cloud droplet radius and
thus cloud albedo and are not addressed in this article. Our
preliminary analysis also indicates a decline in cloud fraction
during this period (not shown). In addition, another related
study by Bhowmick et al. (2020) showed that warm-core eddies
over this region might have also led to the increased overall
SST during the lockdown. This also points to the possibility of
high sensitivity to aerosols (compared to Rajeev et al., 2008)
over these warm-core eddies as their interaction with water
mass around them is minimal. Thus, it may be said that
the aerosol effect on SST, in reality, maybe higher if their
impact through cloud modifications is considered. However,
quantifying these effects is beyond the scope of this work and
hence not attempted.
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CONCLUSION

This study explored the impact of COVID-19 lockdown during
April 2020, the resultant decline in aerosol loading, and its effect
on SST over the BoB using satellite observations. Our study
reveals that the lockdown-induced decrease in the AOD over
the Bay of Bengal was ~30% (corresponding AOD of 0.05-
0.1). Simultaneously, the SSTs over the whole basin increased
by ~+40.83°C (up to 1.5°C in certain pockets). Spatially, the
decline in aerosol loading matched well with the areas showing
a substantial increase in SSTs (especially over North and North-
West of BoB). The analysis indicates a rise in SST of the order
of +0.26°C (~32%) attributed to aerosols’ effect. The SSTs of
regions closer to the coast and the North Central part of BoB
were the most affected by changes in aerosol loading. Thus, our
study shows that reduced aerosols due to the recent COVID-
19 lockdowns have increased the SST partially in the BoB with
implications to regional weather.
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