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INTRODUCTION
Biomass burning in the tropics is a significant source of atmospheric trace gases and aerosol
particles which affect the atmospheric chemistry and the radiation budget on a global scale by
contributing significant amount of aerosols and trace gases to the troposphere

MODIS derived active fire locations
on 02nd March, 2009

In India, fifty five percent of the total forest cover is prone to fires annually, mainly attributed
to anthropogenic factors like agricultural crop residue burning, controlled burning,
deforestation, slash and burn and others.

We have examined the MODIS-derived fire products over
Indian region with a view to investigating the role of biomass
burning emissions on the air quality of urban region of
Hyderabad (Figure – 4). It is clear from the figure that most
of the fire occurrences over the region were attributed to
biomass burning in forest areas and the intensity of fires
were more in central part of India (Figure – 4).

Figure – 5

In addition to local sources of pollution within urban environments, long-range transport of
aerosols from adjoining regions also modifies the aerosol properties in several regions of
India.

NOAA-HYSPLIT wind back
trajectories on 03rd March, 2009
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OBJECTIVES
To characterize the impact of biomass burning aerosols over tropical urban city of Hyderabad
and its environs.
To study the impact of biomass burning aerosols on urban air quality and ground reaching
solar radiation using synchronous measurements.
To analyze the impact of anthropogenic emissions on vertical profile of aerosols and aerosol
particle concentration in the boundary layer.

Figure – 5 shows the NOAA-HYSPLIT model derived air mass
back trajectories at 500 and 1000m on 03rd March 2009
overlaid on Aqua- MODIS FCC. It can be observed from
figure – 5 that air mass from biomass burning regions is
transported over the study area.
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Figure – 6 (a-b)
Variations of UVery & Global Solar Irradiance

DATASETS AND METHODOLOGY
The different aerosol loading and their different properties on
the two days have a great influence on the quantum of
ground reaching solar irradiance. The diurnal variation of the
UVery follows solar zenith angle, exhibiting higher values at
noon at more intense solar irradiance (Figure - 6a). A
significant mean reduction in UVery of ~24% at ground level
was observed on 03rd March compared to that on the
previous day (02nd March) and has been mainly attributed to
high aerosol loading. Earlier studies over the urban region of
Hyderabad suggested a significant decrease of ~24% in
UVery during the episodes of aerosols from biomass burning.
The diurnal variation of global solar flux (Wm-2) at ground
level measured by CMP-11 Pyranometer in the 310-2800 nm
wavelength region is shown in figure - 6b. We observed a
decrease of ~10% in ground reaching broad band solar
radiation on turbid day (3rd March 2009) compared to that on
normal day (02rd March 2009) due to the influence of
additional loading of aerosols from forest fires transported
over study region.

Systematic measurements of aerosol optical depth (AOD), ground reaching solar irradiance
and vertical profiles of aerosols were carried out over the measurement site.
MICROTOPS-II sun photometer was used to measure aerosol optical depth (AOD) at different
wavelengths viz., 380, 440, 500, 675, 870 and 1020nm.
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Continuous measurements of planetary boundary layer (PBL) and vertical profile of aerosols
were carried out using Micro pulse Lidar system at 532nm.
UV-meter was used to measure UVery in the range of 280–320 nm and ground reaching solar
radiation in 310 – 2800nm broadband were carried out using Kipp-Zonen Pyranometer Model
CMP11.
Daily data sets of MODIS fire counts were processed for active forest fire locations and for
inferring indirect sources of aerosols over Hyderabad and its environs.
MODIS AOD datasets were analysed to understand the spatial distribution of aerosols over the
region and NOAA-HYSPLIT wind back trajectories were analyzed to simulate the emission,
transport and dispersion of pollutants in the troposphere.

RESULTS AND DISCUSSION
Figure – 1 (a - c)
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Figure – 7

The aerosol concentration in the lower atmosphere is
controlled by meteorological parameters besides particle
source and deposition mechanisms. These changes in
aerosol loading in the atmospheric boundary layer can be
monitored using LIDAR. Figure – 7 shows the LIDAR
derived vertical profile of aerosols on 02nd and 03rd March,
2009 respectively. It is clear from the figure – 7 that
elevated aerosol layer up to ~2.5 Km was observed on
02nd March night with lower aerosol backscatter values in
the surface layer up to 1 Km. However, the aerosol
backscatter values
showed considerable increase in
surface layer on 03rd March, 2009 due to mixing of
aerosols from forest fires with local emissions.

Variations of AOD500 , Angstrom exponent (α) and turbidity coefficient (β)
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Figure – 1 (a-c) shows the variations in sun photometer measured AOD500 on normal (02nd
March 2009) and turbid day (03rd March 2009) over urban environment of Hyderabad, India.
The AOD500 value varied from ~0.35 to ~0.8 over the study region within one day interval
suggesting additional loading of aerosols over the region. The mean ‘α’ value on 03rd March
(1.19±0.05) was higher than the value observed on 02nd March (1.03±0.12), similarly, mean
‘β’ values were also observed to be higher on 03rd March (0.29±0.02) compared to 02nd March
(0.19±0.02) suggesting more turbid atmospheric conditions and increase in fine mode aerosol
particles over the study region. The sudden increase of ~13 % and ~31% in α and β
suggested additional aerosol loading not only from urban anthropogenic origin but from other
sources also.

Figure – 9 (a-b)

Figure – 2
Scatter plot of coefficient a2 & AOD500

Figure – 8

Figure – 8 shows the comparison of aerosol backscatter
profile on 02nd and 03rd March, 2009 at 2300hrs LST. It
can be inferred from the figure that elevated aerosol
layer on 02nd March 09 due to transport of aerosols
from forest fires results in increased surface layer
aerosols (up to 1 Km) on 03rd March, 2009.

The correlation of the coefficient a2 and AOD500 on 02nd March
and 03rd March, 2009 is shown in Figure – 2. The correlation
between a2 and AOD500 provides information on the
atmospheric condition under which ‘a’ is independent from
wavelength. The data lying on or near the a2 = 0 line
corresponds to bimodal lognormal aerosol size distribution
without curvature, negative a2 values corresponds to fine mode
aerosols and positive a2 values mainly indicates presence of
coarse mode aerosol particles. It can be clearly seen from the
figure that on 02nd March-2009 a2 has majority of positive
values suggesting presence of relatively coarse mode particles
over the region. However, on 03rd March, 2009, majority of a2
values were negative, suggesting the abundance of sub-micron
fine mode aerosols over the study region.

AQUA MODIS AOD550
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Figure – 3 (a - b)
Terra MODIS False Color
Composite on 02nd March, 2009

Figure – 3 (a-b) shows
Terra/Aqua – MODIS false
color composite (FCC) on 02nd
March, 2009. A thick layer of
smoke settled over the north
of the study region (marked
by circle) can be clearly scene
in Aqua–MODIS FCC where
extensive forest fires occurred
during afternoon (Figure-3b)
and these fires were not
intense in Terra-MODIS FCC
(Figure – 3a).

03rd MARCH, 2009
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Figure – 9 (a-b) shows the variations in
Aqua-MODIS derived AOD at 550nm
(AOD550) on 02nd March 2009 and 03rd
March 2009 respectively. The MODIS
derived AOD500 on 03rd March, 2009
shows persistence of comparatively
higher AOD over the study region
compared to 02nd March, 2009 and has
been mainly attributed to the long
range transport of aerosols from
biomass burning due to forest fires
located down wind direction towards
north of the study area.

Aqua MODIS False Color
Composite on 02nd March, 2009

CONCLUSIONS
Aerosol Optical Depth showed ~50% increase over a period of one day due to transport of aerosols from
forest fires with ~13 % and ~31% increase in angstrom parameter (α) and turbidity coefficient (β)
respectively.

SMOKE

The UVery amount showed ~24% reduction on turbid day (03rd March, 2009) compared to normal day (02nd
March, 2009). The ground reaching broad band solar radiation (310-2800 nm) showed ~10% decrease on
turbid day (03rd March, 2009) compared to that on normal day (02nd March, 2009).
Aerosol backscatter profile showed considerable increase in surface aerosol concentration on 03rd March,
2009 compared to 02nd March, 2009.
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Integration of satellite derived information with ground observations provides a scope for understanding
source characteristics during periods of enhanced aerosol loading.
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