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INTRODUCTION

Air pollution is a major problem of the recent era
exercises
respiratory and cardiovascular system and human

[1], which

skin [2] [3] [4].
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urbanization,

automobile
industrial
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ABSTRACT

The atmospheric constituents generated by the activities of an urban area may affect UV
radiation reaching the ground. In this study, two areas were chosen in Baghdad city
(zafaraniyah and Abu Ghraib). Parameters of the pollutants data (Total column NO2 and Total
column CO) and UV radiation for specific bands were collected and analyzed for the period of
three years (2017-2019) were taken hourly from the European Center for Medium-Range
Weather Forecasts (ECMWF) for each parameter through the years. The results show that the
concentrations of pollutants in Zafaraniyah higher than Abu Ghraib throughout the year, Where
total column NO2 reaching to about 9.6 * 10-5 kg m-2 in 2019 for Zafaraniyah and 8.48 * 10-5
kg m-2 for Abu Ghraib. While total column CO reaching to about 45 * 10-4 kg m-2 in 2019 for
Zafaraniyah and 43 * 10-4 kg m-2 for Abu Ghraib in the same year. While the values of UV
radiation in Abu Ghraib higher value 487.3W/m2 than 443.7 W/m2 Zafaraniyah throughout the
year.
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In recent years, many cities in the world have
suffered from many severe problems in quality of
the air, and this is mainly due to home heating and
emissions from cars, where the emission of large
types of pollutants into the Earth's atmosphere
every year is almost a ton. Pollutants are classified
by the Environmental Protection Agency (EPA)
into two main categories [7] [8] which are:

negative effects on

use and
activity, near

growing
towns,

heating increase pollutants in air [5]. Ultraviolet C
rays are completely absorbed by stratospheric
ozone. Solar, ultraviolet rays that have a great
impact on human life, plants and animals, and
thus exposure to ultraviolet rays can generate
important vitamin D in the skin, while it can also
be a cause of skin cancer or eye diseases,
depending on the absorption of excessive doses of
ultraviolet rays [6].
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The main pollutants are those that are seen to be
emitted directly from the sources and without any
chemical or physical transformation. Like carbon
monoxide emitted from car exhaust. Where these
emitted gases are called non-reactive or
unproductive because these gases not generally
interact with other gases and not affected by solar
radiation.
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Secondary pollutants are those that are created in
the Earth's atmosphere, which are the result of
chemical reactions between simple pollutants and
other types, and most important of these chemical
reactions is that which leads to the formation of
ozone in the troposphere, and that reactions can
lead to the formation of particle [9].

The chemical reactions involved in the formation
of ozone occur, which in turn can reduce
approximately ~ 20% of the UV rays reaching the
surface [10]. Where the occurrence of absorption
of gases from the troposphere, such as sulfur
dioxide, nitrogen dioxide and many types and
organic gases that reduce surface ultraviolet rays
in areas where there is pollution [11].

The aim of this work is to determine a changes in
UV radiation and the changes in pollutant
concentrations for Al-Zafaraniya and Abu Ghraib.

Air pollution and UV irradiation

Ozone (Os3), particulate matter (PM), Carbon
monoxide (CO), Sulphur dioxide (SO.) and
nitrogen dioxide (NO) are the five most common
air pollutants [12]. In polluted areas interesting
feedback exists by which photochemical smog
production depends on the ultraviolet radiation.
Whether the net effect is an increase or decrease
in photochemistry depends on the relative
importance of scattering and absorption by these
pollutants. Solar photons initiate and sustain smog
photochemistry by breaking relatively stable
molecules into much more reactive fragments, i.e.
the photolysis of nitrogen dioxide (NO>)
pollutants, such as NOz, may also reduce the
actinic flux through direct absorption. However,
aerosols in the planetary boundary layer (PBL)
also scatter incident solar radiation and effectively
increase photolysis frequencies above the PBL
[13].

The thickness of the planetary boundary layer is
approximately one kilometer, which extends from
the surface to this high altitude, as in the early
morning hours it is as small as (400 — 800) m
which can rise to approximately 1500 - 2000 m
during the afternoon with heat Aliyah. In this area
there are the most important concentrations of air
pollutants, especially aerosols, which can cause
location differences in the PBL in the shape and
structure of the layer. Therefore, spatial changes
occur due to the occurrence of meteorological
variables that are wide Range, which could
compress these thermal reflections on the PBL
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and thus increase the thickness of the low pressure
systems [14].

Interactions of pollutants with Ultraviolet
radiation

The medical and biochemical effects of pollutants
and possible interactions with UV radiation - is
clear from Figure 1.

The direct absorption through the skin occurs with
the accumulation of airborne pollutants affecting
the stratum corneum and subsequent penetration.
Indirect cutaneous absorption occurs in the dermis
and basal epidermis layer, which is responsible for
the systemic distribution of blood for inhaled
pollutants that may have been metabolized (the
obvious black points).

Left panel: The pollutants (clear black dots) that
directly or indirectly penetrate the skin (clear
black arrows) that cause biochemical effects such
as increased production of ROS via hydrocarbon
aryl receptors, an increase in lipid peroxidation,
protein oxidation and thus cell death (Normal cell
death), or a decrease in cell proliferation,
antioxidants, and ATP levels [15].

From a medical point of view, as the effects of
pollutants correspond to an exacerbation and
increase in the aging processes of the skin in terms
of symptoms of inflammatory diseases (such as
atopic dermatitis) and the emission of skin
moisture. Right panel: shows skin-penetrating UV
rays that stimulate ROS production. Moreover,
some contaminants present on the outer surface or
inside the skin may produce ROS (filled circles
shown and visible in red and black). Therefore,
the combination of ultraviolet rays and pollutants
leads to an exacerbation and increases in the
biochemical and clinical effects of pollutants in
the atmosphere [16].

4 Call proliferation

Figure 1. The Figure shows the effect of ultraviolet
radiation and pollutants on the skin [6].
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DATA AND METHODOLOGY

In this study, two areas were chosen for Baghdad
city, the first in the southeast of Baghdad (AL-
Zafaraniya) (Lat. 33.25, Long. 44.52), which
considered as a crowded and polluted city, where
human activities appear more clearly in urban
cities especially in the atmospheric layer near the
earth's surface. The second region, in the west of
Baghdad (Abu Ghraib) (Lat. 33.25, Long.
44.125), which represent a pollution-free
atmosphere.

Data were taken hourly measurements from the
European Center for Medium Range Weather
Forecasts (ECMWEF) for each parameter through
the years. Collected data have been analyzed and
figured in this research to illustrate the behavior of
these parameters for both regions.

The reason for choosing these pollutants (NO2
and CO) because it is more widespread and
provides data for these locations used UV
radiation and pollutant values for both regions in
the period 2017-20109.

for the days used in this work for UV radiation
values in Figure 1 We chose the second day in
January to represent the winter season, the second
day of April represents the spring season and
second day of the month, July, represents the
summer season and the second day of the month,
October, is the autumn season.

RESULTS AND DISCUSSION

1- Ultraviolet radiation changes in the city
of Baghdad (comparison between
Al-Zafaraniya and Abu Ghraib):

In Figures 2, 3 and Table 1 shows the values of
(UV radiation values) in the city of Baghdad as
having a high value in the summer and the lowest
values in the winter season for both Zafaraniya
and Abu Ghraib regions, where the highest value
for Abu Ghraib was (447.7w/m2), and for the
Zafaraniyah region (431 w /m2), which is normal
due to the presence of pollutants in the
Zafaraniyah area, and agrees with Jasim M. et. al
[17].

2- The Variations of Total Column

Nitrogen dioxide

Through Figures 4, 5, 6 showed that the monthly
variations in the values of nitrogen dioxide for a
period of three years were obviously reduced
during the summer months while the rise was in

the winter months this is in agreement with the
study make over china in 2017 [18], and this is
due to the fact that in the months of high
temperature, the temperature works to prevent the
concentration of pollutants near the surface of the
earth, which leads to clear decrease in pollutant

concentrations compared to the winter season.
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Figure 2. The Monthly values of total UV for AL-
Zafaraniya and Abu Ghraib during 2017.
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Figure 3. The monthly values of total UV for AL-
Zafaraniya and Abu Ghraib during 2018.

Table 1. Highest UV radiation values for the period
(2017-2019)

UV radiation UV radiation

year (W/m?) for Abu (W/m2) for
Ghraib AL-Zafaraniya
2017 487.3 443.7
2018 438.3 432.7
2019 432.4 420.5
AL- Zafaraniya
2017

10 Abu Ghraib

Total column Nitrogen
dioxidekg m#"-2*104-5
ST R

1 2 3 4 5 6 7 8 9 1011 12
Month

Figure 4. The monthly values of the total column
Nitrogen dioxide during (2017).
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concentrations of the pollutant were during the
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year for each of the two regions Al-Zafaraniya and CO) for the period 2017 — 2019
and Abu Gharib. In addition, the lowest COTI%tr?]'n CoIle’r;ar']*
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Figure 9. Total column Carbon monoxide during (2017).

93



Al-Mustansiriyah Journal of Science
ISSN: 1814-635X (print), ISSN:2521-3520 (online)

Volume 32, Issue 2, 2021

DOI: http://doi.org/10.23851/mjs.v32i2.989

2018

c :‘; Abu Ghraib
_S :' a0 AL- Zafaraniya
a E

U o538

£

E @ 306

E

-

el E 32

§ E 30

= 12 3 45 6 7 8 9 101112

Month
Figure 10. Total column Carbon monoxide during
(2018).
2019

. 46

o ryoaq Abu Ghraib
tem i
5 E AL- Zafaraniya
c 24

E 38

=

= E 36

Z c 3

m O

E g 3R

= 30

1 2 32 4 5 6 7 8 9 10 11 12
Month

Figure 11. Total column Carbon monoxide during
(2019).

5- Hourly Variations of the Total Column
Carbon monoxide during (2017)

As for the hourly Variations of the shapes 12,13
column Carbon monoxide in the Abu Ghraib area,
which is considered a less polluted area than the
Zaafaraniya region, the pollutant concentrations
were close at all hours, while in the Zaafaraniya
area, which is considered the most polluted, it is
characterized by high concentrations of pollutants
during the midday hours.
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Figure 12. Total column Carbon monoxide in AL-
Zafaraniya area (2017).
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Figure 13. Total column of nitrogen dioxide in Abu
Ghraib area (2017).

CONCLUSION

The main findings of the research can be
summarized as follows:

The highest values of ultraviolet radiation were
during the summer months (June, July and
August), and the lowest values were in the winter
months (December, January and February) for
both locations. While the highest values for UV
radiation in Abu Ghraib is 487.3 W/m? and 443.7
W/m? for AL- Zafaraniya. The highest
concentrations of the pollutant nitrogen dioxide
appeared in the midnight hours and the least
during the midday hours for both regions and in
all months of the year, where the total column
NO; reaching to about 9.6 * 10-5 kg m? for
Zafaraniyah and 8.48 * 10° kg m? for Abu
Ghraib. and hourly changes for CO in both
locations were very close. where the total column
CO reaching to about 45 * 10% kg m?2 for
Zafaraniyah and 43 * 10* kg m2 Abu Ghraib for
the same year. While the values of UV radiation
in Abu Ghraib higher than Zafaraniyah throughout
the year.
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