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 Δص󏿿Ψϟا
           řŬراʙƅا  ʗʻʺʹś ƅا  ŶȄزʨʱƅا  Ɠž řॽœŕȃʛƎؔƅات اʙƅʨʺƆƅ ƓƊŕȞʺ تŕŝʨƆʺƅا اȈŰʨʺƅ وŕॽʀس شʙة   řʻيʙƈ

اʙƅراřŬ ا��ŕŝر  Ƌʚƍ  ʗƅوŕʻś  ȘƆʢʻʺƅا ʚƍا   ʧƈو .ŕƎʻƈ  řʳśŕ ƅ̒ا  řॽœاʨƎƅا  řॽʰƆʶƅات   اʙƅʨʺƅا  ʥƆś  ŕƎʰʰʶś Ɠʱƅا ، 

ŕƎʻŷ şʱʻś Ɠʱƅزات اŕżƅŕƄ،    ʧƈأ و( Ɠƍ ŕƎŬŕॽʀ ʦś Ɠʱƅوا řʳśŕʻƅزات اŕżƅا Ƌʚƍ ʦƍأول    ƓƊŕŝن وʨȃرŕؔƅا ʙʽʶ أوؗ

ʙʽʱȄʛʰ ا ʙʽʶ اŕؔƅرʨȃن وؗ اʙʽƎƅ ًƜʹž  ʧŷ    ȘœŕƁʙƅروʧʽŠ وƓƊŕŝ أوʙʽʶؗ اʗȄʛʰؔƅ وƓƊŕŝ أوʙʽʶؗ اʛʱʻƅوʧʽŠ(،  أوؗ

  řʳśŕʻƅا řȄʨʹŸƅت اŕॼ ʛؗʺƅوا řƂƅŕŸƅاƈ  ʧ  ادمʨŷ اتʙƅʨʺƅا،  Ÿśو Ìʙ    ʖʰʶƅت اŕŝʨƆʺƅا Ƌʚƍ ʛƅاʝॽœ    اءʨƎƅث اʨƆś Ɠž

  )Ɠʯʽʰƅث اʨƆʱƅا(  Ɠž  ،ا��ول ŕƎʰƊŕŠأ  ƓœŕŲʨʹƅث اʨƆʱƅŕǼ Ȉʲʺʱʺƅات واʙƅʨʺƅا ƌॼʰʶś ȑʚƅا ƓƊŕʲƅا ʖƊŕʳƅا ŕƈ

  .)ƓŸʺʶƅا(  ƌŬŕॽʀ ʦś ȑʚƅوا ŕƎʻŷ şśŕʻƅت اʨʸƅة اʙش řʳॽʱƊء  أŕʻŝةʙƈ    Ȉʺŷ ŕʹǽأ řŬراʙƅا ʗƅوŕʻśو ،řŬراʙƅا

̫   ،ʨʱʶƈاŕƍ  وʙʴśيʛŦ   ʙاřžʛŸʺƅ řॽŲʛŻ Ȍœ اʨʱƅزŶȄ اʥƆʱƅ ƓƊŕȞʺƅ اŕżƅزات  ʱƊا řॼʶƊث وʨƆƈ Ȉؗ ʛʽŝōś ادʙʱƈوا  Ƌرŕ

 .Șʡŕʻʺƅا ʥƆś Ɠž 

          Ɠƅاʨţ ىƆŷ ȑʨʱʴś Ɠʱƅا ȈŰʨʺƅا řʻيʙƈ Ɠž řŬراʙƅا Ƌʚƍ ʗȄʛŠ(  2670)أ  řʻʶƅ2022  ، ةʙƅʨƈ

řſƆʱʵƈ راتʙƁ ذات  KVA  (150-250 -350)  رŕॽʱŦا ʦś36، و  ŷزʨƈ ŕŸƁʨƈ ًŕ  řʻيʙʺƅا ƓʰƊŕŠ ʧʽŗ،    Ȉ وؗ

  ʦʹǽ ʖƊŕŠ18  ŸƁʨƈ ًŕ  تŕŬŕॽʁƅا řॽƆʺŷ ʗȄʛŠأ ،Ǽ  ،ōʷʻʺƅا řſƆʱʵƈ řƅʨʺʴƈ ةʜƎŠام أʙʵʱŬŕ ةʙƈ ʗƁʛżʱŬا ʙƁو  

ʛƎأش řʶʺŦ سŕॽʁƅرة  اʙƂƅا ʝſʻƅو،   ʙʱƈت ا    řʻʶƅ ا��ول ʧȄʛʷś ʛƎش ʧƈ2022   řǽŕżƅو    řʻŬ ʧƈ ȋŕॼش ʛƎش

2023. 

         ،řſƆʱʵʺƅت اŕŬŕॽʁƅا ŶƁاʨƈ Ɠž زاتŕżƅا ʜʽƄاʛś ʧʽŗ řȄʨʻŸƈ تŕƁوʛž دʨŠو şœŕʱʻƅت اʛƎʣإذ أ  ʙŠن  أو

ŕŻ ʜʽز   ʛؗśأول    řžŕʶƈ ʙʻŷ نʨȃرŕؔƅا ʙʽʶ ʧȄʛʷś ʛƎʷƅ ا��ول ŕʳś ʙƁوز اʙʴʺƅدات  أŕʱƈر    (5)و  ʧȄʛʱƈأوؗ

  ،řॽʺƅŕŸƅوا  řॽʀاʛŸƅأا  řžŕʶʺƅ  ʛƎا��ش  řॽʁॼƅ  ʜʽƄاʛʱƅا  ƓƁŕǼ  ŕƈ(5)  رŕʱƈأ  řžŕʶƈر8)  وŕʱƈأ  )  ž  وزŕʳʱś  ʦƆ

(  ʧʽŗ اŕžŕʶʺƅت   Ŷॽʺʳƅ تŕŬŕॽʁƅا  ŶƁاʨʺƅ اŕżƅز   ʜʽ ʛؗś ƓƊŕŝ  أ.  ppm(  78- 7اʙʴʺƅدات، وʛśاوح  ŕŻز   ŕƈ

  ȎţƜʽž نʨȃرŕؔƅا ʙʽʶ ƓƁŕǼ اŕžŕʶʺƅت ŕʳʱś ʦƆžوز  أŕʳś ʙƁ ƌƊʧȄʛʱƈ  ،  ŕƈوز اʙʴʺƅدات اřžŕʶƈ ʙʻŷ řॽʺƅŕŸƅ  أأوؗ

اʙʴʺƅدات   ʥƆś،   أو(  ʧʽŗ اوحʛʱي ŕؗ Ƌʜʽن  ʛؗś ŕʳśوز ŕŻز ppm  ʙʽʱȄʛʰؗ(  1196- 665ن   řŬراʙƅا  ʗʻʽȃو .

ŕɦر ʖƊŕʳƆƅ ا��ʧʺǽ  8و   أŕʱƈر  5و)ʧȄʛʱƈ    اʙʽƎƅروʙʴʺƆƅ ʧʽŠدات اŶॽʺʳƅ řॽʺƅŕŸƅ اŕžŕʶʺƅت  ƈأ) ʛƎا شʙŷ ،

  řžŕʶʺƅ ن ا��ولʨƊŕ ŕؗ Ƌʜʽن ي أʛʶǽ، و ʖƊŕʳƆƅ ʛʱƈ ا��   ( أŕʱƈر8)ʧȄʛʷś ا��ول وʧȄʛʷś اƓƊŕʲƅ وؗ ʛؗś اوح  نʛʱ

(  ʧʽŗ0.1 -7.5  )ppm أ. و řॽʀاʛŸƅا ʙʴʺƆƅدات   ʗȄʛʰؔƅا  ʙʽʶؗأو  ƓƊŕŝ ŕŻز  ŕʳśوز   řŬراʙƅا  şœŕʱƊ ʛƎʣت 

 ( ʧʽŗ اوحʛʱي Ƌʜʽ ʛؗśت، وŕžŕʶʺƅا Ŷॽʺʳƅو řॽʺƅŕŸƅ50- 0.3وا  )ppm . 



II 
 

            řॽʀاʛŸƅدات اʙʴʺƆƅ ŕƍوزŕʳś ȎţƜƊ ʧʽŠوʛʱʻƅا ʙʽʶ ƜŦ ʧƈل şœŕʱƊ řʤţƜƈ اʙƅراŕżƅ řŬز ƓƊŕŝ أوؗ

Ÿƅوا  řžŕʶʺƅ řॽʺƅŕʧȄʛʱƈ  و  (ر5ŕʱƈأ )  ،ز  أŕżƅا ʜʽ ʛؗś ŕƈ ž  řžŕʶƈ ʙʻŷ داتʙʴʺƅوز اŕʳʱي ʦƆ(8رŕʱƈأ )   ʖƊŕʳƆƅ

Ƌʜʽ يʛʱاوح ʧʽŗ ) أʛʶǽ واʖƊŕʳƅ ا��ʧȄʛʷś ʛƎʷƅ ʧʺǽ ا��ول وʧȄʛʷś اƓƊŕʲƅ، و ا�� ʛؗś 4- 0.03ن )ppm. 

         řŬراʙƅا ʗʻʽȃأو( řƂƅŕŸƅا ȘœŕƁʙƅا ʜʽ ʛؗś نPM2.5 ) řžŕʶʺƅ řॽʺƅŕŸƅدات اʙʴʺƅوزت اŕʳś ʙƁ ʧȄʛʱƈ  ،

ŕƍʜʽ يʛʱاوح ž( ʧʽŗ  ( أŕʱƈر8)و  řžŕʶƈ Ɠž ŕƈ(5)  أ ʛؗśو ،ʧʽʰƊŕʳƅا Ɯؗ Ɠž داتʙʴʺƅا ʥƆś وزŕ ʱrś ʦƆ0.2 -

وʙʴʺƆƅ2   ʛʱƈʧȄ    Ɠžدات اřžŕʶƈ ʙʻŷ řॽʺƅŕŸƅ    (PM10. وŕʳś Ȏţʨƅوز اȘœŕƁʙƅ اřƂƅŕŸƅ )ʛȞॽƈ )³وʛŻام/م170

 řžŕʶƈ ʙʻŷ نŕॽţا�� ʠŸǼ (5رŕʱƈأ ) Ɠž   ،řʻʽŸƈ رʨƎأش ʜʽƄاʛʱƅا ƓƁŕǼ ŕƈž داتʙʴʺƅوا ʛʽيŕŸʺƅوز اŕʳʱś ʦƆ ،  

ʛʱś ʗƊŕاوح ʧʽŗ ) أو   ؗƋʜʽƄاʛś ام/م222- 1نʛŻوʛȞॽƈ )³  ŕʺ ŕॼت اřȄʨʹŸƅ  أشŕرت اʙƅراřŬ اƅى  أ.ؗ  ʛؗʺƅا ʜʽƄاʛś ن

 řžŕʶʺƅ řॽʺƅŕŸƅدات اʙʴʺƆƅ وزةŕʳʱƈ ةʛيŕʢʱʺƅاʧȄʛʱƈ ŕʳś ʙƁوزت وʥƅʚؗ  ا�� ʖƊŕʳƅا Ɠžʛʶǽ Ɠž   ʧȄʛʷś ʛƎش

 řžŕʶʺƅ ƓƊŕʲƅن اʨƊŕ ʨƊŕن ا��ول وؗ ŕƍʜʽ يʛʱاوح ʧʽŗ )( أŕʱƈر5) ا��ول وؗ ʛؗśام/م6- 0.15، وʛżॽƆƈ )³ . 

          řŬراʙƅا ʗƆŰʨśزات  إوŕżƅا ʜʽƄاʛś ʧʽŗ řȄʨʻŸƈ تŕƁوʛž دʨŠى وƅء  أŕʻŝةʙƈ    ،تŕŬŕॽʁƅزات  أ اŕżƅا ʖƆŻ

Ȅʛʷś ʛƎش Ɠž řŸſśʛƈ ŕƍʜʽƄاʛśا��ول ʧ )ʅȄʛʵƅا Ȉʸž(،    Ŷſśʛي ȑʚƅا ʧʽŠروʙʽƎƅا ʙʽʱȄʛʰؗ زŕŻ ŕƎʶƄŕŸȄو

ƓƊŕʲƅن اʨƊŕؗ ʛƎش Ɠž Ƌʜʽ ʛؗś  )ءŕʱʷƅا Ȉʸž(،    ʛʽʷǽ ȑʚƅى  إواƆŷ ȈʺŸś Ɠʱƅا řȃʨʡʛƅى دور اƅŶžر    ʜʽ ʛؗś

  ،ʧʽŠروʙʽƎƅا ʙʽʱȄʛʰؗ زŕŻ ًƜʹžو   ʙƂž ʥƅذ ʧŷ    řŬراʙƅا ʗʻʽŗن  أŕؗ řॽƅŕŷ ةʙƅʨʺƅرة اʙƁ ʗƊŕؗ ŕʺƆؗ ƌƊ ŕƍʛʽŝōś

 ʧƈ ȈƁ اʙƅʨʺƅة اřʺǽʙƂƅ.أن اʙƅʨʺƅة اʙʴƅيʨȞǽ řʲن ŕƍʛʽŝōś إ إذ  ،Ǝƈ ًŕʺ اً أʛʰƄ، وʛʺŷ ʥƅʚؗ اʙƅʨʺƅة يʖŸƆ دور 

و ŕƎʽž ʛʷʱʻś  أʖƆŻ اȘʡŕʻʺƅ اʗƊŕؗ Ɠʱƅ اŕżƅزات ʜśداد  أ ن  أوşœŕʱƊ ʗʻʽȃ اʨʱƅزŶȄ اŕŝʨƆʺƆƅ ƓƊŕȞʺƅت          

( řƂʢʻƈ Ɠƍ ʛʽʰؗ ȈȞʷǼ  ƓȃʛŸƅان واʛſżƅا��ا ʖƊŕʳƆƅ )ىʻʲʺƅووا Ɠŷŕžʛƅا( řƂʢʻƈو ،ʛʶǽ17 )ءŕſʷƅز واʨʺś

  řŬراʙƅا ʗƆŰʨśو ،ʧʺǽا�� ʖƊŕʳƆƅى أƅة  أ ن  إʛيŕʢʱʺƅا řȄʨʹŸƅت اŕॼ ʛؗʺƅوا řƂƅŕŸƅا ȘœŕƁʙƅŕǼ ثʨƆʱƆƅ Ȑʨʱʶƈ ىƆŷ

ʜة Șʡŕʻƈ Ɠž اʻʲʺƅى واʛƍʜƅاء واʛſżƅان وʛƈʨŬ )ا�� ʛؗʺʱƈ ʗƊŕƄ .)ʧʺǽا��( ءŕſʷƅا řƂʢʻƈو )ʛʶǽ 

ƅى ŕʳśوز شʙة اʨʸƅت اʨƆʱƅŕǼ Ȉʲʺʱʺƅث اƓœŕŲʨʹƅ اʧŷ şśŕʻƅ اʙƅʨʺƅات ʙʴʺƆƅدات  إاʙƅراřŬ    شŕرت أو        

  řžŕʶƈ ىƆŷ řţʨʺʶʺƅا ʛʽيŕŸʺƅواʧȄʛʱƈ  و(ر5ŕʱƈأ )  ،أ  řॼʶƊ دلŕŸǽ ŕƈ ŕƈ14%   اتʙƅʨʺƅا ʧƈ  ž  وزŕʳʱś ʦƆ

راřŬ اƅى  اʙƅ   وƓƁŕȃ اŕȄʨʱʶʺƅت ŕʳśوزت ʥƆś اʙʴʺƅدات. وʗƆŰʨś   ،اʙʴʺƅدات ʙʻŷ أʛƁب ʜʻƈل ʧƈ اʙƅʨʺƅة

 . أŕʱƈر( 10- 8( دʙʻŷ Ȉʰʽʶǽ ا��ŕŸʱŗد ʧŷ اʙƅʨʺƅة řžŕʶʺǼ )ŕʸƂƊ6-7ن ȐʨʱʶʺǼ اŕŲʨʹƅء ʙʴǼود )
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Summary
            The study included a spatial distribution of electricity generators in the 
city of Mosul and measured the intensity of air pollutants emitted from them. The 
study investigated the effects caused by these generators, such as the gases they 
produce, including (carbon monoxide, carbon dioxide, hydrogen sulfide, sulfur 
dioxide, and nitrogen dioxide). It also considered particulate matter and volatile 
organic compounds emitted by the generators, which are major contributors to air 
pollution, alongside the noise pollution caused by the generators due to their loud 
sound intensity. The study also produced thematic maps    determine the spatial 
distribution of these gases and the extent of their dispersion in different areas.

             The study was conducted in Mosul city, which contains approximately 
2,670 generators with different capacities (150-250-350 KVA). Thirty-six sites 
were selected, distributed on both sides of the city, with (18) sites on each side. 
Measurements were taken using various portable devices, and the data collection 
period lasted five months, from (October 2022 to February 2023).

             The results showed significant differences in gas concentrations at 
different measurement sites. It was found that the concentration of (CO) exceeded 
the Iraqi and international limits at distances of (2 m) and (5 m) in October. 
However, for the remaining months, at distances of (5 m) and (8 m), the 
concentrations did not exceed the limits, and the gas concentration at all 
measurement sites ranged from (7 to 78) PPM. As for (CO2), it was observed that 
it exceeded the international limits at a distance of (2 m), while it did not exceed 
the limits at other distances, and its concentration ranged from (665 to 1196) 
PPM. The study indicated that (H2S) exceeded the international limits at all 
distances, except for October, November, and December at a distance of (8 m) on 
the left side, with concentrations ranging from (0.1 to 7.5) PPM. The study also 
showed that (SO2) exceeded the Iraqi and international limits at all distances, 
with concentrations ranging from (0.3 to 50) PPM. (NO2) concentrations 
exceeded the Iraqi and international limits at distances of (2 m) and (5 m), while 
it did not exceed the limits at a distance of (8 m) on both the left and right sides 
in October and November, with concentrations ranging from (0.03 to 4) PPM.

             The study indicated that the concentration of particulate matter (PM2.5) 
exceeded the international limits at a distance of (2 m), while it did not exceed 
the limits at distances of (5 m) and (8 m) on both sides. The concentration of 
PM2.5 ranged from (0.2 to 170) µg/m³. It was also observed that particulate 



 

 

matter (PM10) exceeded international limits at a distance of (2 m) and 
occasionally at a distance of (5 m) for certain months, while the remaining 
concentrations did not exceed the standards, ranging from (1 to 222) µg/m³. The 
study indicated that the concentrations of volatile organic compounds exceeded 
the international limits at a distance of (2 m), and they also exceeded the limits 
on the left side in October, December, and January at a distance of (5 m), with 
concentrations ranging from (0.15 to 6) mg/m³.

             The study concluded that there were significant differences in gas 
concentrations during the measurement period. Most gases had higher 
concentrations in October, except for (H2S), which had higher concentrations in 
January due to the role of humidity in increasing its concentration. Additionally, 
the study found that higher generator capacity resulted in greater impact, and the 
age of the generator played an important role, with newer generators having less 
impact than older ones.

             Regarding spatial distribution the study showed that the areas where 
gases were significantly higher or more widespread were (Al-Ghaffran, Al-Arabi, 
and Al-Muthanna) on the left side, and (Al-Rafai, 17th of July, and Al-Shifa) on 
the right side. The study also revealed that the highest levels of pollution from 
particulate matter and volatile organic compounds were concentrated in the (Al-
Muthanna, Al-Zahraa, Al-Ghaffran, and Sumer) areas on the left side, as well as 
the (Al-Shifa) area on the right side.

             The study pointed out that the noise pollution resulting from the 
generators exceeded the allowed limits at distances of (2 m) and (5 m), while the 
equivalent of 14% of the generators did not exceed the limits at the nearest house 
to the generator and the rest of the levels exceeded those limits. The study also 
found a decrease in noise levels of approximately (6-7) dB when moving away 
from the generator at a distance of (8-10) m.


