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Abstract

The research aims to assess air pollution in suspended particles and heavy elements in urban centers
(qada'a centers) in Wasit Governorate and to indicate their environmental impacts, since the district centers
include more than (82.8%) of the urban population and (49.8%) of the total population of the governorate as
well. For the concentration of most human activities and administrative institutions in it. Where (40) sites
were identified to measure the concentrations of air pollutants, which varied in their characteristics and the
uses of the land in them, as they were classified between sites or stations (residential, industrial, commercial,
traffic, mixed, agricultural) distributed in urban centers and on their outskirts, which are (11) sites in Al Kut
headquarters, (7) sites in the neighborhood headquarters, (7) sites in the square in Essaouira, (6) sites in the
headquarters of Al Numaniya, (5) sites in the headquarters of Al Azizia, and (4) sites in M. Badra. The
research included measuring the concentrations of suspended particles TSP and some of the associated heavy
elements (Pb, Cd, Cr, Ni, Zn, Cu, and Fe) as well as the secondary pollutants represented by (NO3, SO4 and
their spatial and temporal variation and comparing them with the permissible local and global environmental
determinants. And that is during January and July of 2019.

Accordingly, the measurement results showed a rise in the concentrations of these pollutants
exceeding the environmental determinants in most of the measurement sites, especially during the summer
season, as the research revealed the high concentrations of suspended particles TSP and the heavy elements
associated with them above the standard limits at all sites, due to the high temperatures and wind speed,
which helps to raise the dust. . In addition, the research revealed that the highest concentrations were
recorded in industrial and traffic sites. As for the level of urban centers, the study showed high
concentrations of pollutants from suspended particles and heavy elements associated with them in general in
the district of Kut, as it represents the center of the governorate and its population weight, in addition to the
concentration of most of the pollutant activities in it.

In order to monitor the trends of air pollution in the study area and their spatial and temporal
variation and their spatial variability, the air pollutants whose concentrations were measured by the color
gradient maps and for the summer and winter seasons were represented by using GIS techniques Arc Gis
10.7 and through the method of inverse distance insertion IDW, to show the spatial and temporal changes of
these pollutants and highlight the most important Sites where pollutants are concentrated.

Moreover, the research confirmed that the high concentrations of air pollutants in urban centers are
caused by human activities such as factories, electric power plants and oil fields, as well as the frequent use
of electric power generators scattered in residential neighborhoods, blacksmithing workshops and garbage
incineration operations, and the increase in the number of cars and motorcycles and the multiple pollutants
they throw out. In addition to the effect of weather factors on the behavior of these pollutants through their
role in concentrating, dispersing, settling and transferring dusty air pollutants.

Key words (air pollution, suspended particles, heavy elements)
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L) Y Y Y
67.28 | 36.5 | 98.07] 13.402 | 14.9 | 11.904 | 26.41 | 28.27| 24.56 | 2.1 | 2.63 | 1.57 |6.315] 6.57 | 6.06 | 0.405] 0.81 | Nit | 1.31 | 1.53 | 1.09 | 0.27 | 0.34 | 0.20 J0.725] 0.43 | 1.02 | 1140.3 | 1315.7 | 964.9 Cpatiall S1
33.57| 34.6 [32.55] 15.194 | 16.5 | 13.888 | 44.63 | 22.29 | 66.98| 1.87 | 1.72 | 2.03 |9.135|10.75| 7.52 | 0.51 | 0.92 | 0.10 | 2.375] 2.73 | 2.02 | 0.3 | 0.37 | 0.23 | 2.895| 3.21 | 2.58 | 2783 | 4408.6 | 1157.4 Jalal) dabu S2
33.17| 33.9 [32.44] 14.67 | 17.5 | 11.84 |26.64 | 15.64 |37.65| 2.79 | 4.08 | 1.51 |6.445| 7.34 | 5.55 | 0.475] 0.88 | 0.07 | 0.97 | 1.31 | 0.63 Jo.165| 0.33 | Nil |1.665| 1.81 | 1.52 | 990.7 | 12704 | 711.1 Al S3
34.73 | 38.6 [30.87] 13.14 | 15.4 | 10.88 | 58.9 | 26.7 [91.11] 1.83 | 2.70 | 0.96 | 9.405 | 11.58 | 7.23 | 0.605| 0.99 | 0.22 | 1.41 | 2.82 | 0.03 |0.295 | 0.41 | 0.18 | 2.455 | 2.31 | 2.60 | 3088.2 | 4787.6 | 1388.9 gl A S4
35.72| 35.6 |35.85] 13.04 | 15.2 | 10.88 |53.96| 19.2 |88.73] 1.01 | 0.45 | 1.57 | 8.27 |11.49| 5.05 | 0.53 | 1.06 | Nil | 0.63 | 1.26 | 0.55 | 0.32 | 0.45 | 0.19 | 1.725| 1.83 | 1.62 | 1314.2 | 1839.0 | 789.5 shogall A S5 }
33.57| 34.5 [32.65] 13.71 | 15.9 | 11.52 |38.98 | 14.41|63.55] 2.06 | 3.11 | 1.01 | 7.72 | 6.66 | 8.78 | 0.47 | 0.90 | 0.04 | 3.905| 4.62 | 2.54 | 0.29 | 0.33 | 0.25 | 1.625| 1.77 | 1.48 | 1488.8 | 2044.4 | 933.3 BT (I S6 .
33.68 | 36.5 [30.87] 15.03 | 17.9 | 12.16 |32.41|12.00|52.82] 2.62 | 3.00 | 2.24 | 6.645| 7.51 | 5.78 | 0.465| 0.82 | 0.11 | 1.37 | 2.59 | 0.15 | 0.16 | 0.32 | Nil | 2.04 | 2.63 | 1.45 | 1082.0 | 1353.3 | 810.8 sl (A S7 ¢
33.88 | 34.9 [32.86] 16.82 | 17.8 | 15.84 |81.1921.59|140.8] 2.41 | 2.39 | 1.99 | 10.69 | 13.05| 8.33 | 0.68 | 0.93 | 0.43 | 4.115| 5.55 | 2.68 |0.385 | 0.46 | 0.31 | 3.51 | 3.83 | 3.19 | 3128.9 | 4406.1 | 1851.8 | (Sl dgals & S8 =
38.61 | 45.3 [31.92] 14.99 | 18.6 | 11.392 | 53.7 | 23.50 [ 83.91] 2.09 | 2.97 | 1.22 | 5.68 | 4.24 | 7.12 | 0.48 | 0.83 | 0.13 | 1.275| 2.47 | 0.08 J0.255 | 0.30 | 0.21 | 2.825| 2.91 | 2.74 | 1204 | 1443.1 | 964.9 slagdll S9
36.12 | 39.8 [32.45] 11.58 | 11.2 | 11.968 | 41.17 | 6.66 |75.68]| 2.64 | 1.79 | 3.50 | 6.445| 8.95 | 3.94 | 0.43 | 0.86 | Nil ]|1.535| 1.28 | 1.79 J0.175| 0.35 | Nil ]0.995| 0.44 | 1.55 | 1494.6 | 1522.6 | 1466.6 Apll A S10
36.08 | 39.2 [32.97] 10.96 | 10.6 | 11.328 | 18.22 | 18.13| 18.31] 0.87 | 1.37 | 0.37 | 4.305 | 4.57 | 4.04 | 0.225| 0.45 | Nil J0.245| 0.49 | Ni1 | 0.11 | 0.22 | Nil |0.465]| 0.36 | 0.57 | 512.7 | 549.4 | 476.1 Jala o) 4 8 S11
37.85[37.21] 38.5 | 13.86 |15.59] 12.14 ]43.29]18.94] 67.64] 2.02 | 2.38 | 1.63 | 7.36 | 8.42 | 6.30 | 0.47 | 0.85 | 0.1 | 1.74 | 2.42 | 1.05 [ 0.247] 0.352] 0.142] 1.95 | 1.95 | 1.84 ] 1657.03 | 2267.3 | 1046.8 Jarall
27.37] 24.3 [30.45] 11.27 | 12.3 | 10.24 |15.54|12.45|18.64] 1.65 | 1.42 | 1.88 | 6.055| 6.41 | 5.70 | 0.235] 0.08 | 0.39 | 0.68 | 1.28 | 0.08 | 0.26 | 0.45 | 0.07 | 1.545] 1.44 | 1.65 | 992.3 | 1228 | 720.7 LAl A S1
33.76 | 35.6 [31.92] 13.06 | 14.6 | 11.52 |20.24|13.52(26.97| 2.1 | 2.61 | 1.59 |5.765| 5.92 | 5.61 | 0.355| 0.60 | 0.11 | 0.97 | 1.26 | 0.68 ]0.235| 0.47 | Nil | 1.9 | 2.21 | 1.59 | 1383.2 | 1896.8 | 869.6 guan) Al S2
4549 | 59.6 [31.39] 11.85 | 12.5 | 11.2 |17.97|22.07[13.88] 2.38 | 4.16 | 0.60 | 8.62 | 9.25 | 7.99 | 0.35 | 0.52 | 0.18 | 2.285| 1.66 | 2.91 | 0.28 | 0.40 | 0.16 | 2.51 | 3.17 | 1.85 | 1977.0 | 2777.7 | 1176.4 > g S3 :
42.23| 53.6 [30.87] 13.69 | 16.5 | 10.88 |24.64 | 8.23 [41.06] 2.14 | 2.66 | 1.62 | 10.34 | 13.33 | 7.35 | 1.515| 2.48 | 0.55 | 1.55 | 2.48 | 0.62 |0.385| 0.55 | 0.22 | 2.7 | 2.44 | 2.96 | 1590.4 | 2133.3 | 1047.6 Aaaal) g L S4 i
70.33 | 42.6 | 98.07] 12.96 | 15.3 | 10.624 | 27.3 | 10.47 |44.14]| 1.83 | 2.25 | 1.42 | 9.43 |11.26| 7.61 | 0.545] 1.00 | 0.09 | 2.315| 2.02 | 2.61 | 0.615| 0.86 | 0.37 | 3.605 | 4.05 | 3.16 | 2225.0 | 3063 | 1414.1 | &slial) dihia) S5 :
39.91| 47.6 |32.23] 12.95 | 14.2 | 11.712 | 25.37 [ 12.59 | 38.15] 1.22 | 1.75 | 0.69 | 8.66 | 10.96 | 6.36 | 1.155| 1.75 | 0.56 | 0.97 | 1.23 | 0.71 ]0.295| 0.46 | 0.13 | 1.55 | 1.53 | 1.57 | 1636.5 | 2368.4 | 904.7 L A S6
38.79 | 46.5 |31.08] 12.16 | 14.8 | 9.536 | 7.34 | 1.81 [12.88] 0.65 | 0.64 | 0.67 | 1.3 | 2.13 | 0.47 ] 0.22 | 0.44 | Nil J0.335] 0.67 | Nil ] 0.85 | 0.17 | Nil | 0.58 | 0.49 | 0.67 | 539.2 | 683.7 | 394.7 33 <) 4, 8 S7
42.55|44.25| 40.85] 12.56 |14.31| 10.81 19.77]11.59]27.96] 1.71 | 2.21 | 1.21 | 7.16 | 8.46 | 5.87 ] 0.62 | 0.98 | 0.22 | 1.30 | 1.51 | 1.08 | 0.417 ] 0.48 | 0.135] 2.05 | 2.19 | 1.92 | 1477.65 | 2021.5 | 932.57 Jarall
38.3 | 46.9 [29.71] 11.79 | 13.4 | 10.18 |15.76 | 18.01|13.51| 2.4 | 2.70 | 2.10 |13.18 | 15.11 | 11.26] 0.89 | 1.11 | 0.67 | 2.355] 2.10 | 2.61 | 0.38 | 0.55 | 0.21 | 2.29 | 3.09 | 1.49 | 3480 | 4864.8 | 2095.2 | _taall g i adalis S1
36.04 | 47.2 | 24.88] 17.47 | 14.2 | 20.74 |25.22|40.83| 9.62 | 1.08 | 1.36 | 0.80 | 12.73 | 14.12 | 11.34] 0.18 | 0.36 | Nil ]| 1.59 | 2.55 | 0.63 | 0.25 | 0.45 | 0.05 | 1.56 | 2.8 | 0.32 | 1621.3 | 2087.1 | 1155.5 3 ) (A S2 \
47.26 | 51.8 [42.73] 826 | 9.3 | 7.23 ]25.08|40.00[10.17] 1.36 | 1.33 | 1.39 | 9.29 | 8.88 | 9.70 | 0.6 | 0.94 | 0.26 | 2.215| 1.86 | 2.57 | 0.365| 0.56 | 0.17 | 1.405 | 1.56 | 1.25 | 2668.5 | 3022.2 | 2314.8 B gl G S3 .
44.82 | 42.6 |47.04] 1358 | 8.6 | 18.56 |11.98|17.87| 6.09 | 1.59 | 1.30 | 1.89 |7.145| 9.64 | 4.65 | 0.615] 0.70 | 0.53 ]| 2.32 | 3.00 | 1.64 |0.495| 0.39 | 0.21 | 1.105 | 1.34 | 0.87 | 2025.8 | 2179.5 | 1872.1 stall Al S4 :
42.63| 41.9 [43.36] 20.5 | 22.5 | 18.50 |11.56|11.95|11.17] 0.84 | 0.91 | 0.78 |5.945| 9.19 | 2.70 | 0.67 | 1.13 | 0.21 ] 1.14 | 2.28 | Nil 0.315] 0.49 | 0.14 | 1.555 | 1.28 | 1.83 | 1734.9 | 2298.8 | 1171.1 BES P S5 ’
43.58 | 43.7 |43.47] 1646 | 148 | 18.12 | 12.3 | 8.18 [ 16.43]| 1.69 | 2.31 | 1.08 | 10.96 | 11.07 | 10.84] 0.435| 0.87 | Nil |1.465| 2.34 | 0.59 ]0.235| 0.47 | Nil | 1.74 | 1.98 | 1.5 | 1879.6 | 2807.0 | 952.3 g SSual) Al S6
41.56 | 44.6 |38.53] 17.72 | 19.9 | 15.55 ]19.05|34.77| 3.33 | 1.11 | 1.25 | 0.98 | 5.94 | 5.69 | 6.19 | 0.25 | 0.50 | Nil J0.585] 1.17 | Ni1 J0.165| 0.33 | Nil 0.345| 0.44 | 0.25 | 424.8 | 586.5 | 263.1 (s S Bl S7
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Governorate — Iraqg, A thesis Master, College of Science, University of Baghdad, 2019 .
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