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Summary

Basra Province suffers from the presence of various sources of emissions of air
pollutants, as it is an oil and industrial city with a relatively large population
composition. The current study aimed to measure the concentrations and sources of
emission of black carbon particles that absorb solar radiation for wavelengths
within the visible light BC and absorb the ultraviolet rays UV. In oil fields, road
intersections, landfill areas and electric power stations, the study also aimed to
distribute black carbon particles around the periphery of Basra Province and its
center using the Geographic Information System (GIS) program during the period
from September 2019 to August 2020, except for the months of March and April.
Their readings are taken due to health conditions (Coronavirus pandemic) and the
imposition of a curfew.

Oil fields recorded monthly variations in the concentrations of BC and UV as
Zubair field record / well -20 highest concentration for the month of January 2020
ng / m3 10694 and ng / m2 8697 values BC and UV, respectively, while the Nahran
bin Omar oilfield less record concentration for the month of July 2020 1867 ng /
m3 for BC values. The lowest concentration of UV values was recorded in
September 2019 in the West Qurna field, ng / m3 1693.

The study indicated seasonal differences in black carbon concentrations for
oilfield stations, as the highest value was recorded in the summer of 2020 ng / m3
7828.1 and 6253.8 ng / m?® for the values of BC and UV, respectively, and the
lowest value was also recorded in the summer season 2020 ng / m3 2227.9 and
1974.4 ng / m3 for BC and UV values, respectively.

The study also showed "spatial differences for the oilfield stations, as the Zubair
/ Well-20 field station recorded the highest annual average of black carbon
concentrations than the rest of the stations, and the concentrations were ng / m3
5640 and ng / m® 4532 for BC and UV values respectively, while the Hmmar
Mushrif field station recorded the lowest Average annual black carbon
concentrations from the rest of the stations, as the concentrations were ng / m 3251
and ng / m 2510 for BC and UV values, respectively.

The intersections of the roads showed monthly differences of black carbon
particles, as the highest concentration was at the intersection of AL- wafood Street



for the month of February 2020 72421 ng / m3 and ng / m8 65296 for the values of
BC and UV, respectively, while the intersection of Tuwaisa Street recorded the
lowest concentration in the month of June 2020 ng / m 2243 sand ng / m 2657 for
BC and UV values, respectively.

Road intersections recorded seasonal differences, as winter 2020 recorded the
highest value of black carbon particle concentrations ng / m3 49020 and ng / m?3
42059 for BC and UV values respectively, while the lowest values were in summer
2020 ng / m® 6908.6 and ng / m3 5890.9 for BC and UV straight.

The study indicated that there are spatial differences of the annual rates of black
carbon concentration in road intersections, as the AL- wafood street intersection
station recorded the highest annual rate of black carbon concentration, and the
concentrations were ng / m 40201 and ng / m 34251 for BC and UV values
respectively.

Also, landfill sites recorded monthly differences for BC and UV values, as the
highest concentration was recorded in November 2019 in the intermediate station
10222 ng / m3 for BC values and 8823 ng / m3 for UV values at the main station in
Jweibdeh, while the lowest concentration was recorded at the central station for
July 2020 1436. ng / mé and ng / m3 1042 for BC and UV values, respectively.

There were seasonal differences of black carbon concentrations at landfill sites,
as the highest concentration was in autumn 2020 ng / m 8957 and ng / m 8742 for
BC and UV values, respectively, while the lowest was in spring 2020 ng / m3 2661
and ng / m3 2300 for BC and UV, respectively.

The central station recorded the highest annual average black carbon
concentration for BC and UV values and the concentrations were ng / m3 5650 and
ng / m3 4790, respectively.

Najibiya power station recorded the highest concentration for May 2020 ng / m
5445 and ng / m 4979 for BC UV values, respectively, while the lowest
concentration in June 2020 was 1462 ng / m and ng / m 1557 for BC and UV
values respectively.

Najibiya power station recorded the highest concentration in the spring of 2020
ng / m3 5445 and ng / mé 4979 for BC and UV values, respectively. The lowest



concentration was recorded in the summer 2020 ng / m3 1948.2 and ng / m3 1992.3
for BC and UV values, respectively.

The study recorded spatial differences of the annual rates of VOCs
concentrations, as the highest concentration at the Tuwaisa Street intersection
station was 0.165 mg / m and the lowest concentration was 0.001 mg / m in the
Nahran bin Omar field.

The study also showed that there were slight differences in the annual average
of carbon dioxide concentrations for all study stations, as the highest concentration
at the AL- wafood Street Junction station was 485 ppm and the lowest
concentration was 388 ppm at Umm Al Shuwaij station.

The study recorded spatial differences of the annual rates of Particulate Matters
(PM) with its two types: PM 2.5 ug / mé and pg / m3 PM 10, as the highest annual
rate was at the Tuwaisa Street Interchange station with a concentration of pg / md
67 and pg / m3 74 for PM values of 2.5 and g / m. PM 10 respectively, while the
Hammar Mushrif oilfield station recorded the lowest annual average with
concentrations of pg / m3 17 and pg / m3 19, respectively.

We conclude from the study that the air in Basra Province is polluted with black
carbon particles at rates that vary according to the type of emission source, as the
study recorded high concentrations in road intersections amounting to 68% of the
total contributions to different sources, followed by landfill stations with 13% of
the total contributions, after which the oilfield stations came with a percentage
11% and finally, "electric power stations."

The weather conditions, the designs of gas burners, the physical and chemical
conditions of the oil wells, as well as the great traffic momentum inside the
Province center had a great impact on the volume of emitted concentrations.

The results that were recorded during the current study indicate the presence of
high concentrations of black carbon particles for all study stations, and thus it is an
indication of an effective contribution of these sources to global warming.

It was observed during the current study that there is a weak significant
relationship between black carbon concentrations and VOCs, as the correlation
coefficient was (r = 0.27).



The study also showed that there is a weak significant relationship between the
concentration of black carbon particles and the concentration of carbon dioxide, as
the correlation coefficient was (r = 0.22).

The current study indicated that there is a direct relationship between the
concentrations of black carbon particles on the one hand, and the suspended
particles on the other hand.



