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Abstract 

    The study examines some of the pollution determinants of the water of 

Tigris near Al-Muthanna Bridge in Baghdad for the period (2013-2015), 

comparing it with the Iraqi and international standards, and indicating the 

validity of its use for different usages. By analyzing the results of the 

characteristics of the water , it is found that variation during the research 

period, and a value was  registered among the environmental determinants 

allowed for the purpose of drinking concerning  the indicators{ (NO3
-
), acid 

function (PH) except for the month of May (2014) only, which took the 

base side for the duration of the research}, and its validity to other 

indicators {total TDS, EC, chlorides(Cl
-
), calcium (Ca 

+ 2
), sodium (Na 

+
), 

(C.O.D) , (CO), (-Cl), except for the months (July 2013) and (September 

2015) only, has registered a value in the specifications of the World Health 

Organization (WHO) for irrigation purposes, it registered higher percentage 

when compared to the Iraqi standards, and the ratio of sodium absorption  

(SAR) has been registered within the category (S1), it is a type of water 

with low sodium that can be used in any soil. All the indicators recorded 

value within the environmental limits allowed for the purpose of building 

and construction and animal consumption. Its validity fluctuated for 

industrial uses. 
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 ِذَٕخ ثغذادفٍ جغش اٌّثًٕ اٌّىلغ اٌجغشافٍ ٌ( 1خشَغخ )

2017ح اٌـّغخ اٌجـُىٌىجٍ، أاٌظـــٕبػخ واٌّــؼبدْ، هــُوصاسح اٌّظذس: ِــٓ ػــــًّ اٌجبدــــــثخ إػتـــّبداً ػًٍ    
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Jafar, 

2013 : p 585

ُّذح ) (عغخ اٌجذشِغتىي فىق  )ِتش( ِٕغىة ُِبٖ ٔهش دجٍخ 1جذوي ) -2013لشة جغش اٌُّثًٕ ٌٍ
2015)

ُّؼذي ايلول اب تموز حسيران آَبس نيسان اذار شباط 6ك 1ك 6ت 1ت الأشهش  اٌ

2013 28.24 28.58 28.96 28.68 30.34 29.98 28.66 28.22 28.5 28.58 29.1 28.52 28.863 

2014 28.44 28.86 28.54 28.7 28.6 28.92 28.74 28.58 28.28 28.36 28.46 28.18 28.555 

2015 29.38 29.24 29.28 28.5 28.34 28.86 28.34 28.2 28.82 27.88 28 28.08 28.577 

ُّذبعجخ ٌلإدظبء، اٌّشوضٌ اٌجهبص (.2015) اٌتخغُظ، وصاسحاٌّظذس: ِــٓ ػــــًّ اٌجبدــــــثخ إػتـــّبداً   اٌجُئُخ اٌ
 .ِٕشىسح غُش ثُبٔبد اٌؼشاق، فٍ اٌُّبٖ ٌمغبع الالتظبدَخ

                                                                                                           )ِتش فىق غٕىٌِٕغىة ُِبٖ ٔهش دجٍخ اٌ( 2شـىـً )    ِٕغىة ُِبٖ ٔهش دجٍخ اٌشهشٌ )ِتش فىق( 1شـىـً ) 
ُّذح )ِغتىي  ُّذح ِغتىي    (2015-2013عغخ اٌجذش( لشة جغش اٌُّثًٕ ٌٍ عغخ اٌجذش( لشة جغش اٌُّثًٕ ٌٍ

(2013-2015)
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 .(1اٌّظـذس: إػتّبداً ػًٍ ثُـبٔبد جــذوي)               .(1جــذوي)اٌّظـذس: إػتّبداً ػًٍ ثُـبٔبد          
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ُّذح )( 2جـذوي )  (2015-2013ُِؼذي عمىط الأِغبس )ٍُِ( ػًٍ ِذَٕخ ثغذاد ٌٍ
 الإجّبٌٍ 1ك 6ت 1ت ايلول اب تموز حسيران آَبس نيسان اذار شباط 6ك الأشهش

2013 3764 3262 3.6: 2962 666 .62 . . .63 469 2863 3267 
24567 

2014 3762 3.68 3362 2:69 7.6 .62 . . .63 663 2: 3269 
25367 

2015 3669 3.66 3263 286: 666 .62 . . .63 569 2867 3266 
24662 

اٌهُأح اٌؼبِخ ٌلأٔىاء اٌجىَخ واٌشطذ (. 2017)وصاسح إٌمً، اٌّظذس: ِــٓ ػــــًّ اٌجبدــــــثخ إػتـــّبداً ػًٍ 
 . اٌضٌضاٌٍ

 

 

 )ٍُِ( اٌشهشٌعمىط الأِغبس  أجّبٌٍ (4) شىً        )ٍُِ( اٌغٕىٌ عمىط الأِغبس ُِؼذي ( 3شىً )
ُّذح )ػًٍ ِذَٕخ ثغذاد       ُّذح ثغذاد ِذَٕخ ػًٍ               (2013-2015ٌٍ ٌٍ (2013-2015)       
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 .(1اٌّظـذس: إػتّبداً ػًٍ ثُـبٔبد جــذوي).                      (1اٌّظـذس: إػتّبداً ػًٍ ثُـبٔبد جــذوي)
 

 ِىاطفبد ِٕغمخ اٌجذث:

  

(, 2005 : p 89 Abdul 

Khaliq)
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(Ahmed, 2012: p 12) .

ُّختٍفخ:  تمُُُ ُِبٖ ٔهش دجٍخ ٌلاعتؼّبلاد اٌ
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ُّؼذي اٌغٕىٌ ٌجؼغ 3جذوي) ُّثًٕ ا اٌىُّبئُخ  ٌُّبٖ ٔهش دجٍخ لشة جغشاٌّؤششاد اٌفُضَبئُخ و( اٌ ٌ
 (2013)ٌغٕخ 

 اٌشهش                
 

 اٌتذًٍُ

 
  وبٔىْ

 اٌثبٍٔ 

 
 شجبط

 
 آراس

 
 ُٔغبْ

 
 أَبس

 
 دضَشاْ

 
 تّىص

 
 آة

 
 أٍَىي

 
 تششَٓ 
 الاوي

 
 تششَٓ 
 اٌثبٍٔ

 
 وبٔىْ 
 الاوي

 
ُّؼذي  اٌ
 اٌغٕىٌ

 

 7.62 7.7 7.61 7.44 7..5 7.37 7.13 7.3 7.27 7.05 7.13 7.57 7.44 (pH)اٌذبِضُخ اٌذاٌخ

 اٌتىطٍُُخ
 Ec(µc/cm)اٌىهشثبئُخ

1030 760 757 .70 1041 742 2125 .24 .02 1200 640 1036 1035.58 

    اٌىٍُخ الأِلاح
ُّزاثخ  (TDS)اٌ

660 670 614 56. 67. 676 1370 540 504 .56 420 6.0 691.33 

 اٌىُّبئٍ الأدتُبج
 (COD)ٌلأووغجُٓ

2 0.7 0.7 0.. 1.3 0.5 2.3 0.6 0.7 0.6 0.. 0.7 1.04 

 إِتظبص ٔغجخ
 (SAR)اٌظىدَىَ

1.7 1.. 1.76 1.2 1.7 1.4 3.1 1.22 1.55 1.5 1.1 2.22 1.74 

 5 .3 77 51 .5 53 175 47 52 76 45 76 77.25. (+Na )اٌظىدَىَ

 66 52 64 .4 6. 72 160 64 70 76 5. 4. 76.83 (Ca+2  )اٌىبٌغُىَ

 47 62 .4 31 4. 46 .7 34 35 67 37 24 50.5 (Mg+2  )اٌّغُٕغُىَ

 72 71 75 57 114 71 271 75 7. 77 7. 107 100.67 (Cl-اٌىٍىسَذاد )

 No3 3.. 4.4 5.03 1.7 0.07 1 6.5 2.6 2.5. 1.2 3.2 3.. 2.99    إٌتشاد

 
ُّؼذي اٌغٕىٌ ٌجؼغ 4جذوي) ُّثًٕ ا ٌُّبٖ ٔهش دجٍخ لشة جغش اٌىُُّبئُخ و اٌفُضَبئُخ اٌّؤششاد( اٌ ٌ

 (2014)ٌغٕخ 

 اٌشهش                
 

 اٌتذًٍُ

 
  وبٔىْ

 اٌثبٍٔ 

 
 شجبط

 
 آراس

 
 ُٔغبْ

 
 أَبس

 
 دضَشاْ

 
 تّىص

 
 آة

 
 أٍَىي

 
 تششَٓ 
 الاوي

 
 تششَٓ 
 اٌثبٍٔ

 
 وبٔىْ 
 الاوي

 
ُّؼذي  اٌ
 اٌغٕىٌ

 

 7.21 7.0. 7.37 7.03 6.86 7.72 7.97 7.1 7.5. 7.77 7.5 7.1 7.38 (pH)اٌذبِضُخ اٌذاٌخ

 اٌتىطٍُُخ
 Ec(µc/cm)اٌىهشثبئُخ

1236 1250 1210 10.0 1140 772 7.. 703 733 1200 .06 707 987.25 

    اٌىٍُخ الأِلاح
ُّزاثخ  (TDS)اٌ

.4. .20 .00 710 740 526 524 464 434 .1. 522 604 650.83 

 اٌىُّبئٍ الأدتُبج
 (COD)ٌلأووغجُٓ

3.2 2 1.1 1.2 6.. 0.7 1 1.7 0.6 0.. 5.6 1 2.16 

 إِتظبص ٔغجخ
 (SAR)اٌظىدَىَ

2.3 1..6 2.6 3.2 2.2 1.74 1.77 1.4 0.7 1.5 5 2.06 2.24 

 77 71 130 135.7 77 76 72 55 47 77.4 6. .7 86.43 (+Na )اٌظىدَىَ

 72 76 .. 56.4 .4 64 52 67 24 76 6. 6. 69.78 (Ca+2  )اٌىبٌغُىَ

 43 50 62 4..6 43 31 27 32 115 62.4 34 41 49.25 (Mg+2  )اٌّغُٕغُىَ

 117 131 121 127.4 135 73 71 50 .5 77.4 64 77 97.73 (Cl-اٌىٍىسَذاد )

 No3 3.35 2.6 3.2 2..2 0 2 2 1 1 7.25 0.5 0.6 2.36    إٌتشاد

 
 
 
 



 

 

331 

 

 
ُّؼذي اٌغٕىٌ ٌجؼغ( 5جذوي) ُّثًٕ ا ٌُّبٖ ٔهش دجٍخ لشة جغش اٌىُُّبئُخ و اٌفُضَبئُخ اٌّؤششاد اٌ ٌ

 (2015)ٌغٕخ 
 اٌشهش               
 

 اٌتذًٍُ

 
  وبٔىْ

 اٌثبٍٔ 

 
 شجبط

 
 آراس

 
 ُٔغبْ

 
 أَبس

 
 دضَشاْ

 
 تّىص

 
 آة

 
 أٍَىي

 
 تششَٓ 
 الاوي

 
 تششَٓ 
 اٌثبٍٔ

 
 وبٔىْ 
 الاوي

 
ُّؼذي  اٌ
 اٌغٕىٌ

 

 7... 7.6 7.7 7..7 7.6 7.5 7.5 7.6 7.3 7.. 7.7 7.73 7.68 (pH)اٌذبِضُخ اٌذاٌخ

 اٌتىطٍُُخ
 Ec(µc/cm)اٌىهشثبئُخ

730 .56 .50 7.. 746 732 2204 .11 .44 640 1120 760 956.75 

    اٌىٍُخ الأِلاح
ُّزاثخ  (TDS)اٌ

614 526 550 467 47. 470 1551 521 54. 642 720 634 643.58 

 اٌىُّبئٍ الأدتُبج
 (COD)ٌلأووغجُٓ

0.7 1 1.3 1.1 1.4 1.7 1.2 0.5 1.5 1.2 3.. 0.6 1.35 

 إِتظبص ٔغجخ
 (SAR)اٌظىدَىَ

2.. 1.6 1.6 1.4 1.2 1.5 2.3 1.7 3.7 2.1 2.17 2 2.04 

 106 64 70 5. 52 56 .5 71 260 .7.4 76.6 89.7 91.31 (+Na )اٌظىدَىَ

 60 6. 52 60 40 60 26 4. 104 36 56 4. 54.83 (Ca+2  )اٌىبٌغُىَ

 41 36 55 46 55 24 46 34 13.7 55.7 57.6 62.4 42.86 (Mg+2  )اٌّغُٕغُىَ

 7 64 57 5. 64 57 71 7. 270 75.7 135 .5.2 93.66. (Cl-اٌىٍىسَذاد )

 No3 4.4 6.5 3.4 1.76 3.. 0 3.2 0.5 1.25 0 6.17 2..2 2.83    إٌتشاد

 ( ػذا اٌتبٌٍ:جضء ثبٌٍُّىْ ppmاٌتذٍُلاد اٌىُّبئُخ ثىدذح )* لُبط جُّغ 
 ( .ِبَىشوعُّٕض/ عُاٌىهشثبئٍ ثىدذح ) ** لُبط اٌتىطًُ

  ثذوْ ودذاد. (SAR)اٌّّتض  اٌظىدَىَ ( و لُبط ٔغجخPH)اٌذاٌخ اٌذبِضُخ *** لُبط 
 اٌّشوض اٌىعٍٕ لإداسح اٌّىاسد اٌّبئُخ، (.2016) اٌّبئُخ،وصاسح اٌّىاسد : ػًٍ إػتـــّبداً اٌجبدــــــثخ ػــــًّ ِــٓ: اٌّظذس

  ثُبٔبد غُش ِٕشىسح.

 

 (ppm) ( اٌّىاطفبد اٌمُبعُخ ٌٕىػُخ اٌُّبٖ اٌّغتخذِخ ٌٍششة6جذوي)

 5.. – 6.5 7.5ألً ِٓ  5.. – 6.5 )ثذوْ ودذاد( PHلأط اٌهُذسوجٍُٕ ا

اٌتىطٍُُخ اٌىهشثبئُخ)ِبَىشوعُّٕض/عُ( 

EC 
600 1250 - - 

 TDS  1000 500-1500 1500 ِجّىع اٌّىاد اٌظٍجخ اٌزائجخ

K+ اٌجىتبعُىَ     10 - - 10 

 200 200ألً ِٓ  Na  20 +اٌظىدَىَ

 Mg  30 150 50 +2 اٌّغُٕغُىَ

 Ca  50 75 50 +2اٌىبٌغُىَ

 Cl 200 600 250  -اٌىٍىسَذاد
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 250 200ألً ِٓ  So4    10-50 -2اٌىجشَتبد

 Hco3    250 - - 250 -اٌجُىبسثىٔبد

 40 50ألً ِٓ  25  ( -3NO) إٌتشاد 

 500 500ألً ِٓ  TH  35اٌؼغشح اٌىٍُخ 

 NTU  5 - - 5اٌؼىىسح 

 PO4  0.4 - - 0.4 -3اٌفىعفبد

ُّزاة)  - - (4َجت أْ لا َمً ػٓ )  (  D.Oالاووغجُٓ اٌ

 CU  0.05 1.3 1.5 +2إٌذبط

 Zn  - 3 0.05  +2اٌضٔه

 Mn  0.1 0.5 0.1  +2ِٕغُٕض

 Fe   1-3 - - 0.3  +2اٌذذَذ

 Cd   0.001 0.005 0.001  +2اٌىبدُِىَ

 0.2 - - 0.2  (Ni)إٌُىً

 0.05 - - 0.05 (Pb) اٌشطبص

دائشح اٌّتبثؼخ واٌتخغُظ، اٌّىاطفبد اٌؼشالُخ ٌُّبٖ اٌششة سلُ  (. 1772)وصاسح اٌجُئخ،    -1اٌّظذس:
(417.) 

2- WHO, (2011).Guide line for drinking water quality.3 rd. Edition، 
Vol.3.geneva 0  
 

 (ppm)( اٌذذود واٌّؼُبس اٌّغّىح ثهب ٌٕىػُخ اٌُّبٖ اٌّغتخذِخ فٍ اٌش7ٌجذوي)
اٌذذود اٌجُئُخ اٌّغّىح ثهب  اٌّتغُش د

 وفك اٌّؼبَُش اٌؼشالُخ
اٌذذود اٌجُئُخ اٌّغّىح ثهب 

 FAOوفك ِٕظّخ

 ( 3) (  5الً ِٓ ) (BODاٌّتغٍت اٌذُىٌ ٌلأووغجُٓ) 1

اٌىُّبوٌ اٌّتغٍت  2
 (CODٌلأووغجُٓ)

(150 ) (70 ) 

 T.S.S   (100 ) (45 )اٌّىاد اٌىٍُخ اٌظٍجخ اٌؼبٌمخ 3

4 PH) ٍُٕ(7-5) (5..-6.5) )ثذوْ ودذاد( ( الأط اٌهُذسوج 

 (E.C) اٌتىطٍُخ اٌىهشثبئُخ 5
((µc/cm  

(2000) (2000) 

 (SAR)ٔغجخ إِتظبص اٌظىدَىَ 6

 )ثذوْ ودذاد(
 (6أوثش ِٓ ) (7)

 ( 250) ( 350) (CL)اٌىٍىسَذاد 7

 ( 0.01) ( 1) (Pbاٌشطبص ) .

 ( 500) ( 400) (SO4اٌىجشَتبد ) 7

 ( 0.2) ( 0.2) (Cuإٌذبط ) 10

 ( 5) ( 5) (Feاٌذذَذ ) 11

 35 35 دسجخ اٌذشاسح )َ ە( 12

  (0.01)  (0.01) (Cd  +2) اٌىبدُِىَ 13

 ثىتشَب اٌمىٌىْ اٌجشاصَخ 14
 

 خٍُخ/ًِ 1000 خٍُخ/ًِ 1000

اٌجهبص اٌّشوضٌ ٌٍتمُُظ واٌغُغشح إٌىػُخ، اٌّىاطفبد اٌمُبعُخ  (.2006) اٌّظذس: وصاسح اٌتخغُظ،
 (.3241سلُ)
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FAO, (1999). "Guidelines for Irrigation water Quality"  ، Ministry of 
Environment, Human Resource Development & Employment Development of 
Environment, :p1210 

 

John .D. Hem ,  (1989). Study & interpretation of the chemical characteristics of 

natural water, USGS, Water supply paper,(3
rd

) edition, Dallas, USA :P263.  

 

 .47ص  : اٌّىاطفخ اٌؼشالُخ لأػّبي اٌجٕبء واٌتشُُذ واٌجٕبء (...17وصاسح اٌتخغُظ، )      
 

  (ppm)ُّبٖ ٌغشع الاعتهلان اٌذُىأٌٍا( ِىاطفبد 10جذوي )

     TDS اٌفئخ 

 جُذح جذا 3000 800 350 150 900 1000

 جُذح 5000 1500 700 350 2000 2500

 ِغّىح ثبعتخذاِهب 7000 2000 800 500 3000 3000

 َّىٓ اعتخذاِهب 10000 2500 900 600 4000 4000

 اٌذذ الاػًٍ ٌلاعتخذاَ 15000 4000 1000 700 6000 6000
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Altoviski, M. E., (1962).   Handbook of hydrogeology, Gosgeo   litzdat, Moscow, 

USSR, (in Russian): p143.

 
ُّؼذي اٌغٕىٌ ٌ (6ىً )ـش          PH)اٌذاٌخ اٌذبِضُخ ) لُّخ (5شـىً )     PH)ٍذاٌخ اٌذبِضُخ )اٌ
ُّذح )      ُّذح )                                 (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015) 

https://ar.wikipedia.org/wiki/%D9%82%D8%A7%D8%B9%D8%AF%D8%A9_%28%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1%29
https://ar.wikipedia.org/wiki/%D8%AD%D9%85%D8%B6
https://ar.wikipedia.org/wiki/%D9%82%D8%A7%D8%B9%D8%AF%D8%A9_%28%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A1%29
https://ar.wikipedia.org/wiki/%D9%85%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9_%D9%85%D8%A6%D9%88%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%AF%D8%B1%D8%AC%D8%A9_%D8%AD%D8%B1%D8%A7%D8%B1%D8%A9_%D9%85%D8%A6%D9%88%D9%8A%D8%A9
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:     
 

ُّزاثخ ِجّىع الاِلاح اٌىٍُخ -2  :(T.D.S)اٌ

  .(AL-Hameem, 1986: p 96)( 11: ص 3111 ، الحميم)
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331 

 

ُّزاثخ  الاِلاح ِجّىع (7ىً )ـش        ُّؼذي اٌغٕىٌ (.ىً )ـش                      اٌىٍُخ اٌ  جّىعٌّ اٌ
 الاِلاح

     (T.D.S) ( ُّذح ُّزاثخ اٌىٍُخ                 (2015-2013اٌشهشٌ ٌٍ ُّذح ) (T.D.S)اٌ ٌٍ2013-
2015)  
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:  

 :(E.C)اٌتىطٍُُخ اٌىهشثبئُخ -3
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ُّؼذي اٌغٕىٌ ٌ (10ىً )ـش           اٌىهشثبئُخ اٌتىطٍُُخ لُّخ (7ىً )ـش          ٍتىطٍُُخاٌ
      (E.C) ( ُّذح ُّذح )( E.C)اٌىهشثبئُخ             (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015)

 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:   
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 ( :NO3-إٌتشاد) -1

 

ُّؼذي اٌغٕىٌ (12ىً )ـش                      (NO3-)إٌتشاد لُّخ (11ىً )ـش               ٍٕتشادٌ اٌ

ُّذح )              ُّذح )(NO3-)                          (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015)
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:   

(:Cl-اٌىٍىسَذاد)-2
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2031 2031 2031 

0

0.5

1

1.5

2

2.5

3

3.5

2031 2031 2031 

ppm ُّؼذي اٌغٕىٌ ٌٍٕتشاد  اٌ



 

 

321 

 

 

ُّؼذي اٌغٕىٌ ٌ (14ىً )ـش           (Cl-)اٌىٍىسَذاد  لُّخ (13ىً )ـش             ٍىٍىسَذاداٌ

ُّذح )            ُّذح ) (Cl-)                    (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015)
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس: 
 

( :CODاٌىُُّبئٍ اٌّغتهٍه )الأووغجُٓ  -3
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ُّؼذي اٌغٕىٌ ٌ (16ىً )ـش         اٌّغتهٍه اٌىُُّبئٍ الأووغجُٓ لُّخ (15ىً )ـش       اٌىُُّبئٍ لأووغجُٓاٌ
        (COD )( ُّذح ُّذح )( COD) اٌّغتهٍه                (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015) 
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:        
 

(:Ca+2اٌىبٌغُىَ)-4
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ُّؼذي اٌغٕىٌ ٌ (.1ىً )ـش                                (Ca+2)اٌىبٌغُىَ لُّخ (17ىً )ـش           ٍىبٌغُىَاٌ

ُّذح )            ُّذح ) (Ca+2)                                    (2015-2013اٌشهشٌ ٌٍ ٌٍ2013-2015)                         

 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:              
 
 

 (:Na+اٌظىدَىَ) -5
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https://ar.wikipedia.org/wiki/%D9%87%D8%A7%D9%84%D9%8A%D8%AA


 

 

321 

 

ُّؼذي اٌغٕىٌ (20ىً )ـش                              (Na+)اٌظىدَىَ لُّخ (17ىً )ـش              اٌظىدَىَ اٌ
ُّذح )               ُّذح( Na)+                                  (2015-2013اٌشهشٌ ٌٍ ٌٍ (2013-2015) 

 

 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس:        
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ُّؼذي اٌغٕىٌ ٌٍظىدَىَ  اٌ
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 :(Mg+2)اٌّغُٕغُىَ -6

    

ُّؼذي اٌغٕىٌ ٌ (22ىً )ـش                (Mg+2) اٌّغُٕغُىَ لُّخ (21ىً )ـش                ٍّغُٕغُىَاٌ
ُّذح )                ُّذح(Mg+2)                             (2015-2013اٌشهشٌ ٌٍ ٌٍ (2013-2015)
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس: 

 

    (:SARٔغجخ إِتظبص اٌظىدَىَ)
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ُّؼذي اٌغٕىٌ ٌ (24ىً )ـش            (SAR)اٌظىدَىَ إِتظبص ٔغجخ (23ىً )ـش  إِتظبص ٕغجخاٌ

ُّذح )ٌشهشٌ ا      ُّذح( SAR)اٌظىدَىَ                       (2013-2015ٌٍ ٌٍ (2013-2015) 
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 ( .5،4،3ثُبٔبد اٌجذاوي ) اٌّظذس: 
 

 : (L.A.Richards, 1954: p 127)ُِخغظ سَتشبسد

 

 (SAR)( ولُُ ٔغجخ إِتظبص اٌظىدَىَ E.Cُِخغظ سَتشبسد ثُٓ لُُ اٌتىطٍُُخ اٌىهشثبئُخ )

 
 ( .5،4،3ثُبٔبد اٌجذاوي )  اٌّظذس: ِــٓ ػــــًّ اٌجبدــــــثخ إػتـــّبداً ػًٍ

 :الاعتٕتبجبد
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 اٌتىطُبد:

3



 

 

311 

 

فريال



 

 

311 

 

:sReference 

1- Abdul Khaliq , Alaeddin Bayoumi. (2005). Toxicity of Pesticides and 

Metals, 1 st. Edition,  Publishing Office of Universities .Cairo.Eygpt. 

 

2- Abu Samour, Hassan & Hamid Al-Khatib. (1999).  Geography of Water 

Resources .    1 st Edition . Dar Safa for Printing, Amman. Jordan. 

3- Ahmed, Mohamed Hassan. (2012).  Composition and Manufacture of  

Fish, Ministry of Agriculture and Land Reclamation, Agricultural Research 

Center, Cairo. Egypt. 

4- Al-Hameem , Ferial Hameem Ibrahim . (1986). , Freshwater Science. 1 

st. Edition.  Dar al-Kutub for Printing and Publishing, University of Mosul. 

Iraq. 

5- Al-Hayek, Nasr. (2017). Introduction to Water Chemistry (Pollution-

Analysis-Treatment), Higher Institute of Applied Sciences and Technology, 

First Edition, Damascus. Syria. 

6- AL-Sayed, Mohamed Ahmed .(2012). Water Resources Engineering . 1 

st Edition.  Giza,Academic Library. Palestine . 

7- Altoviski, M. E., (1962).   Handbook of hydrogeology, Gosgeo   litzdat, 

Moscow, USSR, (in Russian): p143. 

8- Akbar, Hassan Ali. (2009). “ The Impact of the Remnants of the Taji 

Gas Filling Company in the Waters of Tigris”  Journal of the Faculty of 

Basic Education. (58) :613. 

9- Awad, Adel.(2014).  “ Evaluation of the Efficiency of Some Wastewater 

Treatment Plants in Lattakia Governorate” . Tishreen University Journal 

for Research and Scientific Studies. (36) 3 :444. 

10 Donnen L.D. (1964). Water Quality for Agriculture, California 

University, davis, USA :P.72. 

 



 

 

311 

 

11- FAO, (1999). "Guidelines for Irrigation water Quality"  ، Ministry of 

Environment, Human Resource Development & Employment Development 

of Environment, :p1212 

 

12- Ghazi, Amer Ahmed. (2010).  Industrial Environment Improvement 

and Methods of Protection, 1 st Edition . Dar Digla for Printing. Amman. 

Jordan. 

13- Google Earth 2018 . 

 

14- Hamer, Mark. C. (2015). Translation of Joseph Radwan. Water and 

Wastewater Technology . 1 st EditionKing Abdulaziz City for Technical 

Sciences. . Riyadh.   Kingdom of Saudi Arabia.  

15- Jafar,  Ali Talab. (2013). “ Topography of Tigris and its Natural and 

Human Challenges” . Diyala Journal. (60) :32. 

16- John .D. Hem ,(1989). Study & interpretation of the chemical 

characteristics of natural water, USGS, Water supply paper,(3
rd

) edition, 

Dallas, USA :P263.  

 

17- Lawrence A. Baker, (2009). The Water Environment of Cities, 

University of Minnesota and Water Think, LLC, Water Resources Center, 

USA : p 129. 

 

18- Ministry of Water Resources .(2016). National Center for Management 

of Water Resources, unpublished data. 

19- Ministry of Environment (1992).  Monitoring and Planning 

Department, Iraqi Standards for Drinking Water No. (417. 

20- Ministry of Planning. (2006). Central Organization for Standardization 

and Quality Control, Standard Specification No. (3241. 

21- Ministry of Planning .(1988). , Iraqi Standard for Building and 

Construction: p 49. 



 

 

311 

 

22- Ministry of Planning.  (2015). Central Bureau of Statistics, 

Environmental Economic Accounting for the Water Sector in Iraq, 

unpublished data. 

23- Ministry of Transport. (2017).  General Organization for Meteorology 

and Seismic Monitoring. 

24- Ministry of Agriculture. (2016). , Monitoring and Planning Directorate, 

Department of Animal Resources and Fisheries, unpublished data. 

25- Ministry of Industry and Minerals (2017). Geological Survey 

Authority. 

26- Nashi, Al-Shehat. (2011).  Chemical Contaminants and Their Effects 

on Health and the Environment - Problem and Solution  . 1 st Edition. Dar 

Al-Manahil. Cairo. Egypt. 

27- Richards L.A.(1954). Diagnosis and Improvement of Saline and Alkali 

Soils, U.S.D.A. Agricultural Hand book No. 60, Washington D.C. USA : p 

127. 

 

28- Siddiq ,Hassan . (2011). Environmental Chemistry . 1 st Edition, 

Aleppo University Press, Faculty of Science, , Aleppo. Syria. 

29- WHO, (2011).Guide line for drinking water quality.3 rd. Edition، 

Vol.3.geneva2 

 


