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AIM OF STUDY: RESULTS:

The earth’s atmosphere contains minute particles suspended within it. These atmospheric particles
Influence the earth's radiation budget through their ability to absorb and scatter radiation (Lewis et al.,
2008). Black carbon (BC) is a type of carbonaceous particle, characterized by highly absorbing solar
radiation. Unlike sulfate and sea-salt aerosols, black carbon causes positive radiative forcing due to its
absorbing nature. With the greenhouses gases accumulation in the atmosphere, the average
temperature of the world increased by 1.09°C (IPCC, 2021), between 1850-1900 and the last decade.
Since black carbon is one of the major light-absorbing components of aerosol, there is a need to
assess BC concentration, their origin, and the contribution of both human-induced combustion and
biomass burning emissions to BC levels. In this study, measurements of aerosol absorption at seven
wavelengths were investigated in order to determine the daily and seasonal behavior of black carbon
and contribution of fossil fuel (FF) and biomass burning (BB) emissions to total BC mass concentration
In a suburban area located north of Doha.
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at 470 nm (950 nm) showed large daily variability, ranging from 7 (3) to 187 (95) Mm. The mean
at 470 nm and 950 nm for the full period was 55 + 29 Mm -1 and 25 + 13 Mm -1, respectively.
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* About 80% of the AAEs fluctuated between 0.8 and 1.2, suggesting the significant contribution from
fossil fuel emissions.
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Figure 1. Location of sampling site: a suburban area situated in north of Doha (25.37° N, 51.48° E), Qatar. 12000 (a) Peonm T3 £ 800
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e BC was measured continuously in 1-min resolution using a seven wavelengths Aethalometer (Magee 40007 W | ;w W = 600
Scientific model AE33, wavelength A = 370, 470, 520, 590, 660, 880 and 950 nm) (Drinovec et al., 0 memazBC e Tm| B 500
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regarded as invalid and discarded. BC ,.,.. (ngm?)
Figure 3. Time series of (a) BC from Aethalometer and MERRAZ2 reanalysis surface BC
concentrations, (b) regression analysis between them.
Spectral absorption of biomass and fossil fuel emissions show different characteristic. Therefore it is When compared BC from Aethalometer with MERRAZ2 reanalysis surface BC concentrations, it was
possible to allocate equivalent black carbon to these two compounds by using the Aethalometer observed that the ground BC concentrations displayed moderate correlation with MERRAZ2 reanalysis
(Sandradewi et al., 2008). Assuming absorption resulting from fossil fuel and biomass, total absorption (R=0.53) ; nevertheless, the daily ground BC levels were one order of magnitude larger than MERRAZ2
coefficient at wavelength A can be explained as follow; reanalysis. This discrepancy may be attributed to local sources and probable absorption from mineral
dust.
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exponent (Angstrom, 1992). BC originated from fossil fuel shows weak wavelength dependency (AAE ~ =z =) |
1) whereas BC from biomass exhibits enhanced absorption at shorter wavelengths (AAE >1). & 60 — E 4000 — e
The source apportionment of BC was applied using following equations at two wavelengths. 1. S B
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Biomass burning and traffic BC fractions were then calculated as : |
Bps (950 .
BB (%) = 2abs 0y g —pR*BC, BC, = (1-BB)* BC Winter
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FINAL REMARKS:

Four-year aerosol spectral light absorption measurements obtained from Doha, Qatar were analyzed to Summer
determine their daily and seasonal behavior, source identification and quantification of BC according to
biomass burning and fossil fuel sources. The highest concentrations of BC were observed during the
winter and the lowest values during the summer. Fossil fuel emissions were found to be the major source BB (%)

of BC levels. Noneth_elessf, the influence of blomqss _burnlng should not be disregarded. Future studies Figure 4. Seasonal spectral dependency of B,gs and BC. Winter: (D-J-F-M),Spring: (A-M), Summer: (J-J-
must be done to fully identify the enhanced absorption in shorter wavelength. A-S) and Fall: (N-O)
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