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 بسم الله الرحمن الرحيم 
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 د ضٛبء فهٛخ دغٍ أ.و.

 جبيعخ انمبعى انخضشاء/كهٛخ انُٓذعخ

 عضٕاً 

  يجهظ كهٛخ انضساعخ / جبيعخ ٔاعظ  صذلذ ْزِ انشعبنخ يٍ لجم

 الاعزبر انًغبعذ انذكزٕس                                                                       

 دكٛى عهطبٌ عجذ انشكبثٙ                                                                   

 عًٛذ كهٛخ انضساعخ/ جبيعخ ٔاعظ                                                                  

                                                                        /  /2025 



 الإهداء

 الى مه بعث رحمت نهعالمين . . . محمذ)صهً الله عهٍه وانه وسهم(

الى مه احمم ٱسمه بكم افتخار  إلى  صاحب الجىد  انذي وافته المنٍت قبم إعذاد رسانتي فبكت كم 

 ورقت فٍها فسانت كهمتها دمعًا وصار حبرها الاسىد حشوًا . . . أبً انغالي ) رحمه الله(

داعمً الاول ووجهتي انتي استمذ منها انقىة انتي كاوت دائمًا تسير معً الى ان الى 

اصم نىجهتي وتحٍطني بذعىاتها نىلاها لم تمسك اوامهً انقهم . . . امً الحبٍبت) اطال الله بعمزها 

 وامذاها بانصحت وانعافٍت(

سوجً الى رمش انىفاء وانعطاء سنذي ورفٍقً في الحٍاة  وعنىان سعادتً . . )

 انغالي( 

 الى مصذر الامان وىر عٍني وامً انثاوٍت الى مه كاوت ٌذي انٍمنى . .

 )اختي حبٍبتي(
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سيض 

 انجئش
 يٕلع انجئش انًغجم نذٖ انذٔنخ اعى انجئش

 الادذاثٛبد

Y)) (X) 

A1 45,946734 33,108695 ثذسح دبصو عجبط يجٛذ 

A2 45,960295 33,112428 ثذسح عبيٙ ششاد 

A3 ٙ45,948708 33,1107278 ثذسح عًبد عهًبٌ ثشف 

A4 ٙ45,951841 33,19453 ثذسح ْبشى عه 

A5 ( 1عهٙ عهٕاٌ عجذ انصبدت) 45,57,569 33,8319 ثذسح 

A6 ( 2عهٙ عهٕاٌ عجذ انصبدت) 45,57632 33,80308 ثذسح 

A7 ( 3عهٙ عهٕاٌ عجذ انصبدت) 366 45,57 33,80503 ثذسح 

A8 45,97956 33.12516 ثذسح خضٛش يبَع 

A9 ٘45.9266 33.1091 ثذسح لبعى عجذ انٕادذ ثٕس 

A10 ٌ45,97514 33,12838 ثذسح عجذ انذغٍٛ فشدب 

A11 45,98268 12408 ,33 ثذسح دغٍ نفزّ اعذ 

A12 45,96340 33,11232 ثذسح نكٍَ اَصبس 

A13 45,95288 33,11595 ثذسح عجذ انشصاق عجذ انشؤٔف 

A14 45,95445 33,11495 ثذسح ثبعم عجذ انشصاق 

A15 45,98208 33,15026 صسثبطٛخ اٚبد ادًذ فشج 

A16 (1عجذ انصبدت عجذ انكشٚى) صسثبطٛخ - - 

A17 46,055739 33,145387 صسثبطٛخ جبعى محمد جبعى 

A18 (2عجذ انصبدت عجذ انكشٚى) 46,07801 33,139294 صسثبطٛخ 

A19 45,9266 33,1091 صسثبطٛخ ْٔبة كشٚى 

A20 46,564889 33,148528 صسثبطٛخ انٕانذح 

A21 ٘46,0593569 33,1481198 صسثبطٛخ دغٍٛ ْبد 
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يُطمخ 

 انذساعخ

سيض 

 انجئش

 انؼًك

 )و(

 2025انًٕعى انشثٍؼً  2024انًٕعى انخشٌفً 

انًُغٕة 

 انثبثذ

 )و(

انًُغٕة 

 انًزحشن

 )و(

 انفشق

ثٍٍ 

 انًُغٕثٍٍ

 )و(

الاَزبجٍخ 

 )انزصشٌف(

نزش.ثب
-1
 

دسجخ 

انحشاسح 

)و
0) 

انًُغٕة 

انثبثذ 

 )و(

 انًُغٕة

 انًزحشن

 )و(

 انفشق

ثٍٍ 

 انًُغٕثٍٍ

 )و(

الاَزبجٍخ 

)انزصشٌف( 

 ثب\نزش

دسجخ 

انحشاسح 

)و
0
) 

ثذسح
 

S1 60 8.00 17.00 9.00 7.00 31.8 7.75 16.76 9.01 7.15 26.7 

S2 54 7.33 31.66 24.33 8.00 31.9 7.00 31.32 24.32 8.2 25.7 

S3 60 14.00 24.00 10.00 8.00 32.5 13.60 23.58 9.98 8.1 25.8 

S4 60 8.00 22.00 14.00 9.00 28.8 7.71 21.73 14.02 9.3 25.5 

S5 60 5.46 22.00 16.54 10.00 36.5 5.22 21.76 16.54 10.3 27.9 

S6 60 9.00 22.00 13.00 5.00 34.4 8.77 21.79 13.02 5.18 29.7 

S7 60 22.00 5.64 16.36 10.00 33.2 5.55 21.90 16.35 10.21 31.5 

S8 60 8.00 19.5 11.5 6.00 32.8 7.83 19.33 11.5 6.19 28.9 

S9 54 9.5 36.00 26.5 4.00 32.1 9.45 35.94 26.49 4.23 24.9 

S10 67 18.00 9.00 9.00 7.00 33.5 8.91 17.92 9.01 7.08 25.2 

S11 60 12.00 20.00 8.00 7.00 33.5 11.66 19.65 7.99 7.14 25.3 

S12 60 9.00 16.00 7.00 7.00 31.1 8.78 15.75 6.97 7.22 24.9 

S13 60 16.00 30.00 14.00 7.00 32.5 15.61 29.59 13.98 7.16 22.1 

S14 60 13.00 29.61 16.61 8.00 31.5 12.55 29.20 16.65 8.05 24.7 

 22.1 4.23 6.97 15.75 5.22 28.8 4.00 7.00 5.64 5.46 _ الم لًٍخ

 31.5 10.3 26.49 35.94 15.61 36.5 10.00 26.5 36.00 22.00 _ اػهى لًٍخ

 26.34 7 .542 13.99 23.30 9.31 32.57 7.35 13.98 21.74 11.37 _ انًؼذل

طٍخ
صسثب

 

15S 60 9.23 32.5 23.27 8.00 37.5 9.09 32.36 23.27 8.00 27.2 

16S 60 5.59 35.71 30.12 6.5 35.7 5.5 35.62 30.12 6.6 23.4 

17S 48 8.00 27.35 19.35 7.00 33.6 5.65 36.26 30.61 6.1 27.4 

18S 60 5.71 36.31 30.6 6.00 35 7.91 27.26 19.35 7.00 24.9 

19S 60 5.00 25.00 20.00 7.00 35.3 4.85 24.83 19.98 7.10 28.5 

20S 55 10.00 14.00 4.00 8.00 33.8 9.63 13.65 4.02 8.15 23.5 

21S 60 9.20 15.00 5.8 7.00 34.3 9.00 14.79 5.79 7.20 29.3 

 23.4 6.10 4.02 13.65 4.85 33.6 6.00 4.00 14.00 5.00 _ الم لًٍخ

 29.3 8.15 30.61 36.26 9.63 37.5 8.00 23.27 36.31 10 _ اػهى لًٍخ

 26.31 7.16 19.02 26.39 7.375 35.02 7.07 19.02 26.55 7.53 _ انًؼذل









◦◦

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 33.8 32.58 35.02 انصٛف

 25.03 23.66 26.40 انخشٚف

 21.93 21.33 22.53 انشزبء

 26.33 26.34 26.31 انشثٛع

 --- 25.98 27.57 انًعذل

 * . 1.69*  ، انزذاخم:  1.125*  ،  انًٕعى:  0.847انًٕلع:  LSDلٛى 

( *P≤0.05.) 

  



◦◦

◦

◦



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 8.15 5.86 10.44 انصٛف

 8.4 6.29 10.51 انخشٚف

 7.69 5.68 9.71 انشزبء

 8.78 6.93 10.63 انشثٛع

 --- 6.19 10.32 انًعذل

 * . 1.92غ.و.  ، انزذاخم:  1.28*  ،  انًٕعى:  0.961انًٕلع:  LSDلٛى 

( *P≤0.05.) 
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 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 7.36 7.42 7.31 انصٛف

 7.37 7.41 7.33 انخشٚف

 7.36 7.42 7.31 انشزبء

 7.35 7.39 7.32 انشثٛع

 --- 7.41 7.31 انًعذل

 غ.و . 0.322غ.و. ، انزذاخم:  0.27غ.و.،  انًٕعى:  0.12انًٕلع:  LSDلٛى 

 غ.و. غٛش يعُٕ٘.

 

 





 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 201.28 178.86 223.71 انصٛف

 204.82 189.50 220.14 انخشٚف

 192.68 175.50 209.86 انشزبء

 198.39 180.64 216.14 انشثٛع

 --- 181.12 217.46 انًعذل

 * . 40.80غ.و. ، انزذاخم:  27.26* ، انًٕعى:  20.44انًٕلع:  LSDلٛى 

( *P≤0.05.) 



ń



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 2245.03 2349.21 2140.86 انصٛف

 2252.53 2372.36 2132.71 انخشٚف

 2340.82 2436.64 2245.00 انشزبء

 2233.25 2293.07 2173.43 انشثٛع

 --- 2362.82 2173.00 انًعذل

 * . 149.7* ، انزذاخم:  99.79* ،  انًٕعى:  74.84انًٕلع:   LSDلٛى 

( *P≤0.05.) 

, 



‌‌

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 1214 1275.29 1152.71 انصٛف

 1232.04 1288.79 1175.29 انخشٚف

 715.39 745.64 685.14 انشزبء

 679.03 698.50 659.57 انشثٛع

 --- 1002.05 918.18 انًعذل

 * . 78.29*  ، انزذاخم:  52.19*  ،  انًٕعى:  39.15انًٕلع:  LSDلٛى 

( *P≤0.05.) 

 





دٌغٍغًٍُض و ) ECلٍى الاٌصبنٍخ انكٓشثبئٍخ  يزٕعطبد  (10جذٔل )
-1
 نًٍبِ اثبس يُطمخ انذساعخ( 

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 3.735 3.98 3.49 انصٛف

 3.74 3.90 3.58 انخشٚف

 4.025 4.14 3.91 انشزبء

 3.84 4.00 3.69 انشثٛع

 --- 4.005 3.67 انًعذل

 * . 0.295*  ، انزذاخم:  0.197*  ،  انًٕعى:  0.148انًٕلع:  LSDلٛى 

( *P≤0.05.) 

 





 

انًٛبِ انٗ انًبء  ًٛبِ فٙ انطجٛعخ انًًزذح يٍ دخٕلدٔسح ان يذح) انضيُٛخنًذح رجبٍٚ ا فأٌ رنك عهٗ ٔعلأح

ً  رإثش اٌ انًًكٍ يٍداخم الأسض انجٕفٙ  نجمبء انًبء انزشثخ(انجٕفٙ انٗ عذجٓب انٗ عطخ  فٙ  اٚضب

 (.2018،آخشٌٔٔ ععٛذ) انكبنغٕٛوالإَٚبد ٔيٍ ضًُٓب  رشاكٛض

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 280.78 294.57 267.00 انصٛف

 286.28 297.43 275.14 انخشٚف

 293.21 303.43 283.00 انشزبء

 280.85 287.71 274.00 انشثٛع

 --- 295.79 274.78 انًعذل

 *. 23.88غ.و.، انزذاخم:  15.92*  ،  انًٕعى:  11.94انًٕلع:  LSDلٛى 

( *P≤0.05.) 



‌



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 125.18 132.21 118.15 انصٛف

 125.14 131.57 118.71 انخشٚف

 130.07 135.43 124.71 انشزبء

 123.56 127.28 119.85 انشثٛع

 --- 131.62 120.36 انًعذل

 * . 8.67انزذاخم: *  ،  5.78*  ،  انًٕعى:  4.33انًٕلع:  LSDلٛى 

( *P≤0.05.) 



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 325.78 338.00 313.57 انصٛف

 331.75 343.93 319.57 انخشٚف

 335.21 345.71 324.71 انشزبء

 318 322.57 313.43 انشثٛع

 --- 337.55 317.82 انًعذل

 *. 24.33*  ، انزذاخم:  16.23*  ،  انًٕعى:  12.17انًٕلع:  LSDلٛى 

( *P≤0.05.) 

 



‌



‌‌

‌‌

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 16.33 18.65 14.00 انصٛف

 13.86 15.14 12.57 انخشٚف

 14.85 14.86 14.85 انشزبء

 12.68 14.35 11.00 انشثٛع

 --- 15.75 13.11 انًعذل

 * . 1.68*  ، انزذاخم:  1.118*  ،  انًٕعى:  0.839انًٕلع:  LSDلٛى 

( *P≤0.05.) 
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 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 627.64 655.57 599.71 انصٛف

 660.14 691.14 629.14 انخشٚف

 652 664.43 639.57 انشزبء

 639.43 654.29 624.57 انشثٛع

 --- 666.36 623.25 انًعذل

 *. 59.60غ.و  ، انزذاخم:  39.73*  ،  انًٕعى:  29.79انًٕلع:  LSDلٛى 

 *(P≤0.05.) 

 



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 532.4 566.93 497.86 انصٛف

 553.79 584.57 523.00 انخشٚف

 568.64 582.14 555.14 انشزبء

 551.93 568.86 535.00 انشثٛع

 --- 575.63 527.75 انًعذل

 *. 56.91غ.و  ، انزذاخم:  37.94*  ، انًٕعى:  28.45انًٕلع:  LSDلٛى 

( *P≤0.05.) 





₃₃ ₂

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 294.36 297.00 291.71 انصٛف

 257.14 270.71 243.57 انخشٚف

 275.57 284.43 266.71 انشزبء

 267.54 278.36 256.71 انشثٛع

 --- 282.62 264.67 انًعذل

 *. 24.17*  ، انزذاخم:  16.12*  ،  انًٕعى:  12.09انًٕلع:  LSDلٛى 

( *P≤0.05.) 

 

 



‌

،‌

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 17.89 19.21 16.57 انصٛف

 13.38 14.55 12.21 انخشٚف

 12.36 12.92 11.79 انشزبء

 10.54 11.36 9.71 انشثٛع

 --- 14.51 12.57 انًعذل

 * . 2.51*  ، انزذاخم:  1.67*  ،  انًٕعى:  1.256انًٕلع:  LSDلٛى 

( *P≤0.05.) 

 



  



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.387 0.403 0.370 انصٛف

 0.329 0.355 0.302 انخشٚف

 0.349 0.373 0.325 انشزبء

 0.305 0.378 0.232 انشثٛع

 --- 0.377 0.307 انًعذل

 *. 0.049*  ، انزذاخم:  0.033* ،  انًٕعى:  0.025انًٕلع:   LSDلٛى 

( *P≤0.05.) 

‌،‌



‌



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 3.99 4.04 3.94 انصٛف

 4.08 4.11 4.05 انخشٚف

 4.08 4.05 4.11 انشزبء

 3.91 3.97 3.85 انشثٛع

 --- 4.04 3.98 انًعذل

 غ.و  ، انزذاخم: غ.و . 0.179غ.و.  ،  انًٕعى:  0.134انًٕلع:  LSDلٛى 

 يعُٕ٘.غ.و. غٛش 

 

4



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.325 0.265 0.384 انصٛف

 0.325 0.264 0.386 انخشٚف

 0.324 0.261 0.387 انشزبء

 0.333 0.278 0.387 انشثٛع

 --- 0.267 0.386 انًعذل

 *. 0.103غ.و  ، انزذاخم:  0.069*  ،  انًٕعى:  0.052انًٕلع:  LSDلٛى 

( *P≤0.05.) 

WHO(2011) 0.01 يهٍغشاو.نزش
-1
 

IQS(2009) 0.01 يهٍغشاو.نزش
-1
 

 



‌



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.306 0.273 0.338 انصٛف

 0.287 0.259 0.315 انخشٚف

 0.289 0.256 0.322 انشزبء

 0.297 0.266 0.328 انشثٛع

 --- 0.264 0.326 انًعذل

 *. 0.078غ.و  ، انزذاخم:  0.052*  ،  انًٕعى:  0.039انًٕلع:  LSDلٛى 

( *P≤0.05.) 

‌

  





 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.134 0.131 0.137 انصٛف

 0.117 0.120 0.114 انخشٚف

 0.128 0.124 0.132 انشزبء

 0.196 0.130 0.261 انشثٛع

 --- 0.126 0.161 انًعذل

 * . 0.079* ، انزذاخم:  0.052غ.و. ،  انًٕعى: 0.039انًٕلع:  LSDلٛى 

( *P≤0.05.) 



Ⅲ



 

 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.344 0.329 0.358 انصٛف

 0.325 0.308 0.342 انخشٚف

 0.329 0.307 0.351 انشزبء

 0.339 0.317 0.361 انشثٛع

 --- 0.315 0.353 انًعذل

 * . 0.048غ.و  ، انزذاخم: 0.040* ،  انًٕعى:  0.029انًٕلع:  LSDلٛى 

( *P≤0.05.) 

‌



 

 انًٕعى

  انًٕلع

 ثذسح صسثبطٛخ انًعذل

 0.117 0.111 0.123 انصٛف

 0.114 0.106 0.121 انخشٚف

 0.117 0.112 0.122 انشزبء

 0.126 0.124 0.128 انشثٛع

 --- 0.113 0.124 انًعذل

 *. 0.015*  ، انزذاخم:  0.009*  ، انًٕعى:  0.0074انًٕلع:  LSDلٛى 

( *P≤0.05.) 

WHO (2011) ------- 

IQS (2009) 0.5 يهٍغشاو.نزش
-1
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 ( انحذٔد انمٍبعٍخ نًٍبِ انششة انؼشالٍخ ٔانذٔنٍخ26جذٔل )

Present 

study 

Minimum 

& 

Maximum 

Living 

aquatic 
Irrigation 

USA 

specifications 

Canadian 

specifications 

European 

specifications 

WHO 

(2018) 

Iraqi 

Specifications 

2009 

(IQS) 

Parameters 

 

18.2-37.5 - - - - - 25  Temperature(C
◦
) 

7.18-7.61 9-6.5 8.5-6.5 8.5-6.5 8.5-6.5 8.5-6.5 
8.5-

6.5 
8.5-6.5 PH 

3.06-5.06 - 2250 - - - 1500 1530 EC(μs/cm) 

2.3-15.5 5 - 5-1 5 4 5 5 Turb NTU 

600-1599 - - - - - 500 500 TH(mg\l) 

68-299 - - - - - - 51.34 TSS(mg\l) 

1803-2989 500 - 500 500 - 1000 1000 TDS(mg\l) 



Type water 
Altoviski- 

1962 
Boyd - 2000 Todd - 2007 

Soft 0 - < 75 0 - 50 0 – 60 

Moderate Hard 75 - < 175 50 - 150 60 - 120 

Hard 175 - < 300 150 - 300 120 – 180 

Very hard > 300 > 300 > 180 

Todd 

(2007) 

Drever 

(1997) 

Altoviski 

(1962) 
Water Class 

10 - 1000 <1000 0 - 1000 Fresh Water 

- - - - - 1000 - 2000 1000 – 3000 
Slightly  -

Brackish Water 

1000 - 10000 2000- 20000 3000 - 10000 Brackish Water 

10000 - 

100000 
35000 

10000 - 

50000 
Salty Water 

> 100000 > 35000 > 50000 Brine Water 



 انعُبصش

 1-نزش يهٛغشاو

 انًٕاصفبد انعشالٛخ  (WHO،2011انًٕاصفبد انعبنًٛخ )

(IQS،2009) َٗانذذ الاعهٗ انذذ الاد 

Na
+2

 50 200 200 

Mg
+2

 50 150 150 

Ca
+2

 75 200 200 

K
+

 1.4 20.4 0 

PH 6.5 8.5 8.5 

TDS 500 1500 1500 

CL 200 600 600 

SO4
-2

 200 400 400 

HCO3
-

 45 285 0 

PO4 ---- 0.5* ---- 

NO3 ---- 50* 50 





μ



 

Crop 

Divisi

on 

EC 

Low Salt Tolerance 

crops 
Medium Salt Tolerance crops High Salt Tolerance 

Fruit 

Crops 

(0 – 3000) 

(μS /cm) 

Limon, 

Peach, Pear 

Apricot, 

Orange, 

Apple. 

(3000 – 4000)   

(μS /cm) 

Cantaloupe, 

Olive, Figs, 

Pomegranate. 

(4000 – 10000) 

(μS /cm) 
Date palm 

Vegeta

ble 

Crops 

(3000 – 

4000) 

(μS /cm) 

Green 

beans, 

Celery, 

Radish. 

(4000 – 10000) 

(μS /cm) 

Cucumber, Peas, 

Onion, Carrot, 

Potatoes, Lettuce, 

Cauliflower, 

Tomato. 

(10000 – 

120000) 

(μS /cm) 

Spinach, 

beets 

Field 

Crops 

(4000 – 

6000) 

(μS /cm) 

Field beans 
(6000 – 10000) 

(μS /cm) 

Sunflower, Corn, 

Rice, Flax, 

Sorghum 

(10000 – 

16000) 

(μS /cm) 

Cotton, 

Sugar beet, 

Barley 

(grains 

 SAR انذنٛم EC انذنٛم

C1 250> S1 10-0 

C2 750-250 S2 18-10 

C3 2250-750 S3 26-18 

C4 5000-2250 S4 26< 



 صُف انًٛبِ انشيض صُف انًٛبِ انشيض

C1 S1 يًزبص C3 S1 ّيغًٕح ث 

C1 S2 جٛذ C3 S2 ًّٚكٍ اعزخذاي 

C1 S3 ّيغًٕح ث C3 S3 ًّٚكٍ اعزخذاي 

C1 S4 فمٛش C3 S4 فمٛش 

C2 S1 جٛذ C4 S1 فمٛش 

C2 S2 جٛذ C4 S2 فمٛش 

C2 S3 ّيغًٕح ث C4 S3  ًفمٛش جذا 

C2 S4 فمٛش C4 S4  ًفمٛش جذا 



 Richardانٕصف  Richardانصُف  SAR EC سيض انجئش

S1 4.11 3.06 S1 C4 فمٛش 

S2 4.05 3.86 S1 C4 فمٛش 

S3 3.79 3.51 S1 C4 فمٛش 

S4 4.02 3.40 S1 C4 فمٛش 

S5 3.76 3.13 S1 C4 فمٛش 

S6 3.96 3.78 S1 C4 فمٛش 

S7 3.92 3.70 S1 C4 فمٛش 

S8 4.34 4.97 S1 C4 فمٛش 

S9 3.94 3.82 S1 C4 فمٛش 

01S 4.55 4.71 S1 C4 فمٛش 

S11 4.17 4.23 S1 C4 فمٛش 

S12 3.91 3.92 S1 C4 فمٛش 

S13 3.95 3.97 S1 C4 فمٛش 

S14 4.07 3.74 S1 C4 فمٛش 

S15 3.71 3.43 S1 C4 فمٛش 

S16 3.72 3.30 S1 C4 فمٛش 

71S 3.98 3.38 S1 C4 فمٛش 

S18 3.95 3.69 S1 C4 فمٛش 

S19 3.88 4.00 S1 C4 فمٛش 

S20 4.18 4.36 S1 C4 فمٛش 

S21 4.22 4.30 S1 C4 فمٛش 



 انضساػٍخ نلأغشاض ٔصلاحٍزٓبانخشٌفً  انًٕعى فً انذساعخ ًُطمخن َثبسَٕػٍخ يٍبِ ا (34)جذٔل 

 Richard (1954) رصٍُف ٔفك

 Richardانٕصف  Richardانصُف  SAR EC سيض انجئش

S1 4.30 4.20 S1 C4 فمٛش 

S2 3.79 3.39 S1 C4 فمٛش 

S3 3.88 3.45 S1 C4 فمٛش 

S4 4.36 3.31 S1 C4 فمٛش 

S5 4.11 3.69 S1 C4 فمٛش 

S6 3.96 3.55 S1 C4 فمٛش 

S7 3.94 3.50 S1 C4 فمٛش 

S8 4.46 4.88 S1 C4 فمٛش 

S9 4.19 3.80 S1 C4 فمٛش 

01S 4.27 4.27 S1 C4 فمٛش 

S11 4.50 4.93 S1 C4 فمٛش 

S12 3.93 3.60 S1 C4 فمٛش 

S13 3.90 3.59 S1 C4 فمٛش 

S14 3.87 3.57 S1 C4 فمٛش 

S15 3.76 3.35 S1 C4 فمٛش 

S16 3.82 3.49 S1 C4 فمٛش 

71S 3.86 3.66 S1 C4 فمٛش 

S18 4.05 3.83 S1 C4 فمٛش 

S19 4.10 3.92 S1 C4 فمٛش 

S20 4.41 3.56 S1 C4 فمٛش 

S21 4.37 4.15 S1 C4 فمٛش 

 

 



 Richard (1954) رصٍُف ٔفكٔصلاحٍزٓب نهشي فً انًٕعى انشزٕي  َثبسَٕػٍخ يٍبِ ا( 35) جذٔل

 Richardانٕصف  Richardانصُف  SAR EC سيض انجئش

S1 5.77 4.94 S1 C4 فمٛش 

S2 3.77 3.52 S1 C4 فمٛش 

S3 3.82 3.64 S1 C4 فمٛش 

S4 3.74 3.48 S1 C4 فمٛش 

S5 3.79 3.85 S1 C4 فمٛش 

S6 4.03 4.04 S1 C4 فمٛش 

S7 3.85 3.92 S1 C4 فمٛش 

S8 4.46 5.06 S1 C4 فمٛش 

S9 4.22 4.21 S1 C4 فمٛش 

01S 4.77 4.87 S1 C4 فمٛش 

S11 4.2 4.18 S1 C4 فمٛش 

S12 3.83 3.6 S1 C4 فمٛش 

S13 3.89 3.66 S1 C4 فمٛش 

S14 4.23 4.36 S1 C4 فمٛش 

S15 3.78 3.5 S1 C4 فمٛش 

S16 3.76 3.58 S1 C4 فمٛش 

71S 3.85 3.71 S1 C4 فمٛش 

S18 3.98 4.09 S1 C4 فمٛش 

S19 4.06 4.22 S1 C4 فمٛش 

S20 3.54 4.56 S1 C4 فمٛش 

S21 4.13 4.33 S1 C4 فمٛش 

 



 Richard (1954) رصٍُف ٔفك انشثٍؼً انًٕعى فً نهشي ٔصلاحٍزٓب َثبسا يٍبِ َٕػٍخ( 36) جذٔل

  

 Richardانٕصف  Richardانصُف  SAR EC سيض انجئش

S1 4.23 4.33 S1 C4 فمٛش 

S2 3.75 3.48 S1 C4 فمٛش 

S3 3.72 3.4 S1 C4 فمٛش 

S4 3.74 3.42 S1 C4 فمٛش 

S5 3.85 3.73 S1 C4 فمٛش 

S6 3.8 3.83 S1 C4 فمٛش 

S7 3.88 3.66 S1 C4 فمٛش 

S8 5.75 4.45 S1 C4 فمٛش 

S9 4.03 4.05 S1 C4 فمٛش 

01S 3.83 4.62 S1 C4 فمٛش 

S11 3.96 4.14 S1 C4 فمٛش 

S12 3.77 3.51 S1 C4 فمٛش 

S13 3.85 3.9 S1 C4 فمٛش 

S14 3.78 3.87 S1 C4 فمٛش 

S15 3.71 3.44 S1 C4 فمٛش 

S16 3.8 3.55 S1 C4 فمٛش 

71S 3.82 3.58 S1 C4 فمٛش 

S18 3.83 3.96 S1 C4 فمٛش 

S19 3.98 4.12 S1 C4 فمٛش 

S20 3.53 4.69 S1 C4 فمٛش 

S21 3.95 4.16 S1 C4 فمٛش 

 

 



نصلاحٍخ انًٍبِ  (FAO،1992) ُظًخ الاغزٌخ ٔانضساػخ انؼبنًٍخ( انًٕاصفبد انمٍبعٍخ ن37ً) جذٔل

 نلاعزٓلان انحٍٕاًَ

Na صُف انًٍبِ
+2

 Ca
+2

 Mg
+2

 CL TDS 

 3000 900 150 350 800 يٍبِ جٍذح جذاً 

 5000 2000 350 700 1500 جٍذحيٍبِ 

 7000 3000 500 800 2000 يٍبِ يغًٕح ثٓب

 10000 4000 600 900 2500 يٍبِ ًٌكٍ اعزخذايٓب

1
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 الملاحك 7
 (1ملحك )

         

        

        )الْٔل (  نهًٕعى انصٍفًنًُطمزً صسثبطٍخ ٔثذسح  َثبسَزبئج رحبنٍم يٍبِ ا 

        
        
  C◦ NTU   /  يهغ  / نزش dslm  ) الإٌَبد انزائجخ انًٕججخ ٔانغبنجخ  ) يهغ  / نزش   ( انؼُبصش انثمٍهخPPM  ) 

  

 
nb  TEM ِػكبس ph  TSS TDS T.H EC Ca+ Mg+ Na+ K+ Cl- SO4

-
 

HCO
-

3
 

NO3 PO4 SAR Pb Cu Cd Cr Co 

 صسثبطٍخ 

1 37.5 12.5 7.39 269 2504 1383 3.06 325 139 354 15 718 619 291 19 0.39 4.11 0.549 0.439 0.161 0.412 0.145 

2 35.7 3.4 7.41 118 2270 1229 3.86 283 127 330 16 648 518 299 21 0.42 4.05 0.122 0.108 0.101 0.195 0.106 

3 33.6 2.6 7.28 78 2046 1104 3.51 256 113 300 13 523 489 316 17 0.38 3.79 0.095 0.099 0.09 0.179 0.097 

4 35 14.2 7.23 281 1976 1043 3.40 238 109 299 12 532 456 296 15 0.35 4.02 0.268 0.314 0.127 0.356 0.095 

5 35.3 15.5 7.18 289 1803 955 3.13 221 98 271 11 541 433 203 10 0.27 3.76 0.58 0.491 0.157 0.51 0.147 

6 33.8 13.6 7.36 274 2219 1207 3.78 279 124 322 15 640 510 286 18 0.4 3.96 0.573 0.479 0.163 0.463 0.144 

7 34.3 11.3 7.32 257 2168 1148 3.70 267 117 319 16 596 460 351 16 0.38 3.92 0.506 0.44 0.159 0.395 0.129 

 ثذسح 

1 31.8 2.3 7.61 69 2936 1607 4.97 375 163 414 26 832 725 326 30 0.53 4.34 0.086 0.094 0.091 0.216 0.098 

2 31.9 704 7.46 233 2245 1226 3.82 285 125 321 17 634 532 289 19 0.37 3.94 0.342 0.363 0.123 0.420 0.115 

3 32.5 3.0 7.59 101 2814 1503 4.71 345 156 413 24 793 695 320 27 0.51 4.55 0.107 0.125 0.134 0.187 0.109 

4 28.8 10.3 7.51 278 2507 1362 4.23 315 140 359 20 698 617 300 24 0.49 4.17 0.375 0.407 0.151 0.368 0.128 

5 36.5 8.5 7.42 243 2308 1266 3.92 293 130 327 18 640 581 272 20 0.38 3.91 0.352 0.371 0.139 0.381 0.105 

6 34.4 3.7 7.45 130 2341 1290 3.97 296 134 331 19 647 586 278 22 0.39 3.95 0.213 0.230 0.129 0.271 0.110 

7 33.2 4.1 7.35 156 2196 1179 3.74 271 122 322 17 641 513 262 19 0.36 4.07 0.302 0.255 0.135 0.316 0.113 

8 32.8 2.9 7.30 84 2007 1076 3.43 248 111 294 15 528 460 311 17 0.31 3.71 0.096 0.113 0.106 0.263 0.103 

9 32.1 4.6 7.29 178 1912 1038 3.30 241 106 277 13 568 451 231 11 0.29 3.72 0.321 0.301 0.135 0.317 0.107 

10 33.5 9.7 7.23 249 1960 1027 3.38 235 107 296 14 529 453 291 12 0.32 3.98 0.271 0.325 0.118 0.428 0.111 

11 33.5 4.3 7.33 162 2161 1168 3.69 270 120 312 18 548 494 358 18 0.35 3.95 0.276 0.269 0.140 0.322 0.108 

12 31.1 3.9 7.41 151 2360 1315 4.00 301 137 329 19 662 570 296 21 0.44 3.88 0.218 0.246 0.132 0.293 0.112 

13 32.5 5.5 7.52 209 2590 1414 4.36 329 144 369 21 733 634 315 15 0.46 4.18 0.335 0.314 0.143 0.401 0.108 

14 31.5 11.9 7.46 261 2552 1383 4.30 320 142 368 20 725 626 309 14 0.45 4.22 0.423 0.415 0.154 0.424 0.132 

   
        

 
        

 
 كٕثهذ كشٔو كبديٕٛو َذبط سصبص            



        )انثبًَ  ( نهًٕعى انخشٌفً  نًُطمزً صسثبطٍخ ٔثذسح  َثبسَزبئج رحبنٍم يٍبِ ا 

 

   C◦ NTU   /   نزش / يهغ dslm   انؼُبصش انثمٍهخ  ( نزش / يهغ  ) الإٌَبد انزائجخ انًٕججخ ٔانغبنجخ  (PPM  ) 

nb  TEM ِػكبس ph  TSS Tbs T.H EC Ca+ Mg+ Na+ K+ Cl- SO4- HCO-3 NO3 PO4 SAR Pb Cu Cd Cr Co 

 صسثبطٍخ 

1 26.2 12.9 7.42 281 2508 1358 4.20 315 139 365 16 726 614 292 16 0.37 4.30 0.513 0.413 0.148 0.391 0.141 

2 27.4 4.1 7.38 132 2011 1092 3.39 253 112 293 11 593 494 229 10 0.28 3.79 0.131 0.121 0.059 0.206 0.113 

3 26.1 3.2 7.32 84 2048 1108 3.45 256 114 300 12 607 498 232 11 0.29 3.88 0.091 0.103 0.086 0.188 0.091 

4 27.5 13.8 7.27 269 1968 1174 3.31 294 107 345 10 590 482 219 9.5 0.26 4.36 0.302 0.301 0.109 0.319 0.089 

5 27. 0 14.9 7.21 273 2191 1211 3.69 279 125 321 14 648 544 256 14 0.33 4.11 0.567 0.461 0.124 0.483 0.142 

6 24.8 13.0 7.40 256 2112 1150 3.55 266 118 307 13 621 518 240 13 0.30 3.96 0.605 0.389 0.137 0.439 0.138 

7 25.8 11.7 7.29 246 2091 1134 3.50 263 116 306 12 619 511 237 12 0.29 3.94 0.493 0.420 0.141 0.371 0.133 

  ثذسح

1 22.2 2.9 7.58 79 2933 1599 4.88 375 161 423 17 850 733 332 15 0.34 4.46 0.089 0.096 0.089 0.196 0.092 

2 19.5 6.7 7.42 214 2262 1230 3.80 285 126 330 15 658 553 262 16 0.39 4.19 0.329 0.352 0.115 0.388 0.103 

3 25.0 3.9 7.55 121 2563 1396 4.27 320 145 369 16 738 627 296 17 0.42 4.27 0.126 0.139 0.124 0.169 0.096 

4 25.8 11.2 7.47 290 2965 1628 4.93 380 165 424 18 853 741 338 18 0.45 4.50 0.41 0.371 0.137 0.347 0.121 

5 26.4 9.3 7.38 261 2144 1165 3.60 269 120 311 15 626 525 245 14 0.33 3.93 0.363 0.346 0.128 0.359 0.114 

6 25.3 4.5 7.49 147 2135 1164 3.59 270 119 309 14 625 523 243 13 0.32 3.90 0.207 0.209 0.116 0.260 0.103 

7 26.8 5.0 7.33 173 2119 1152 3.57 267 118 308 13 623 521 241 12 0.31 3.87 0.286 0.218 0.122 0.293 0.119 

8 27.9 3.6 7.27 101 1994 1075 3.35 249 110 295 10 588 490 226 9.8 0.27 3.76 0.093 0.136 0.094 0.229 0.095 

9 18.2 4.1 7.25 162 2073 1186 3.49 260 115 305 11 617 505 233 11 0.29 3.82 0.346 0.279 0.123 0.328 0.099 

10 23.4 8.9 7.20 239 2177 1184 3.66 273 122 316 15 635 538 250 14 0.32 3.86 0.250 0.295 0.106 0.386 0.105 

11 21 5.2 7.31 182 2281 1245 3.83 289 127 338 16 668 562 267 16 0.35 4.05 0.245 0.252 0.132 0.291 0.113 

12 21.2 4.4 7.46 168 2343 1264 3.92 292 130 342 17 676 574 271 15 0.39 4.10 0.235 0.236 0.121 0.276 0.108 

13 24.0 6.1 7.55 217 2738 1437 3.56 325 152 377 18 791 681 309 17 0.43 4.41 0.312 0.329 0.129 0.386 0.093 

14 24.6 12.3 7.48 299 2486 1318 4.15 310 132 368 17 728 611 277 16 0.36 4.37 0.411 0.381 0.142 0.406 0.126 

 كٕثهذ كشٔو كبديٕٛو َذبط سصبص                                       

 
 

 

 ) انًٕعى انثبنث(نهًٕعى انشزٕي  نًُطمزً صسثبطٍخ ٔثذسح  َثبسَزبئج رحبنٍم يٍبِ ا

       

        

        



  C◦ NTU   /   نزش / يهغ dslm   انؼُبصش انثمٍهخ  ( نزش / يهغ  ) الإٌَبد انزائجخ انًٕججخ ٔانغبنجخ  (PPM  ) 

  

 
nb  TEM ِػكبس ph  TSS TDS T.H EC Ca+ Mg+ Na+ K+ Cl- SO4- HCO-3 NO3 PO4 SAR Pb Cu Cd Cr Co 

 صسثبطٍخ 

1 23.9 11.7 7.37 275 2623 801 4.94 336 145 376 16 743 660 302 15 0.44 5.77 0.528 0.421 0.175 0.42 0.139 

2 22.3 3.9 7.41 125 2052 626 3.52 258 114 298 13 588 508 243 11 0.26 3.77 0.126 0.128 0.103 0.199 0.11 

3 21.9 2.5 7.29 76 2130 648 3.64 267 118 309 15 611 523 256 10 0.28 3.82 0.093 0.105 0.089 0.182 0.094 

4 23.5 13 7.3 253 2027 613 3.48 251 112 296 14 584 496 239 9.5 0.27 3.74 0.285 0.317 0.132 0.327 0.092 

5 23.1 14.1 7.19 264 2270 694 3.85 290 126 325 15 650 558 270 11 0.31 3.79 0.576 0.479 0.141 0.496 0.151 

6 20.4 12.3 7.36 249 2335 714 4.04 295 130 337 16 655 581 281 14 0.39 4.03 0.591 0.395 0.143 0.45 0.14 

7 22.6 10.5 7.27 227 2278 700 3.92 284 128 332 15 646 560 276 12 0.33 3.85 0.511 0.413 0.138 0.386 0.131 

 ثذسح 

1 20.6 2.3 7.53 68 2989 917 5.06 285 166 425 19 838 757 348 18 0.52 4.46 0.092 0.093 0.096 0.208 0.09 

2 19.5 5.8 7.39 206 2494 797 4.21 371 139 403 17 693 640 289 13 0.46 4.22 0.316 0.349 0.119 0.406 0.112 

3 21.1 3.3 7.51 112 2876 869 4.87 347 160 433 18 811 721 337 17 0.49 4.77 0.115 0.131 0.128 0.175 0.105 

4 20.6 10.9 7.44 269 2475 761 4.18 325 137 349 14 707 621 292 12 0.45 4.2 0.418 0.366 0.136 0.401 0.132 

5 23.4 9 7.41 243 2094 644 3.6 274 116 296 12 603 515 252 9 0.22 3.83 0.319 0.361 0.133 0.346 0.126 

6 22.7 3.8 7.52 132 2162 663 3.66 280 120 307 11 625 531 259 9.4 0.25 3.89 0.221 0.215 0.119 0.276 0.112 

7 21.4 4.5 7.39 158 2590 789 4.36 330 143 374 16 740 652 296 13 0.42 4.23 0.295 0.224 0.128 0.289 0.116 

8 21.7 2.8 7.31 96 2060 625 3.5 263 113 299 10 598 516 235 8.5 0.21 3.78 0.089 0.129 0.098 0.21 0.099 

9 22.3 3.7 7.29 149 2091 645 3.58 270 117 298 11 201 119 246 12 0.23 3.76 0.338 0.268 0.129 0.31 0.095 

10 21.3 8.2 7.22 218 2124 655 3.71 273 119 301 14 607 529 249 11 0.29 3.85 0.246 0.29 0.112 0.369 0.113 

11 20.8 4.7 7.28 171 2418 741 4.09 313 134 343 15 691 603 283 13 0.38 3.98 0.239 0.246 0.131 0.286 0.121 

12 23.6 4 7.48 155 2501 768 4.22 317 140 359 16 710 628 288 14 0.43 4.06 0.226 0.242 0.128 0.261 0.114 

13 20.1 5.2 7.59 199 2668 772 4.56 269 148 288 18 749 675 309 16 0.46 3.54 0.307 0.313 0.134 0.362 0.102 

14 19.5 11.4 7.5 281 2571 793 4.33 331 144 365 17 729 643 299 15 0.42 4.13 0.426 0.366 0.151 0.411 0.128 

 
  انكٕثهذ انكشٔو انكبديٕٛو انُذبط انشصبص                                    

‌

‌

        )انشاثغ(نهًٕعى انشثٍؼً  نًُطمزً ثذسح ٔصسثبطٍخ  َثبسَزبئج رحبنٍم يٍبِ ا 

        



        

  C◦ NTU   /   نزش / يهغ dslm   انؼُبصش انثمٍهخ  ( نزش / يهغ  ) الإٌَبد انزائجخ انًٕججخ ٔانغبنجخ  (PPM  ) 

  

 
nb .  TEM ِػكبس ph  TSS TDS T.H EC Ca+ Mg+ Na+ K+ Cl- SO4- 

HCO-

3 
NO3 PO4 SAR Pb Cu Cd Cr Co 

 صسثبطٍخ 

1 27.2 13.2 7.39 281 2590 789 4.33 330 143 374 10 741 650 297 8.7 0.19 4.23 0.541 0.441 0.171 0.426 0.147 

2 23.4 4.6 7.45 132 2024 616 3.48 249 113 297 12 583 495 238 9.9 0.21 3.75 0.124 0.132 0.19 0.201 0.114 

3 27.4 3.2 7.33 82 2018 603 3.4 247 110 293 11 581 491 240 9.6 0.2 3.72 0.099 0.102 0.901 0.186 0.098 

4 24.9 13.8 7.27 259 2021 600 3.42 250 109 291 10 585 489 243 9 0.23 3.74 0.275 0.322 0.141 0.349 0.095 

5 28.5 15 7.23 278 2126 656 3.73 274 119 303 13 607 529 248 10 0.26 3.85 0.581 0.486 0.138 0.512 0.158 

6 23.5 13 7.32 258 2273 689 3.83 288 125 327 11 652 558 271 11 0.31 3.8 0.581 0.389 0.149 0.461 0.146 

7 29.3 11.6 7.24 223 2162 664 3.66 280 120 309 10 623 533 260 9.8 0.23 3.88 0.51 0.426 0.141 0.39 0.139 

 ثذسح 

1 26.7 3.8 7.49 76 2629 805 4.45 337 146 379 16 745 659 302 11.5 0.43 5.75 0.089 0.099 0.093 0.215 0.093 

2 25.7 6.4 7.42 213 2335 715 4.05 297 130 335 15 655 581 280 11.2 0.4 4.03 0.346 0.352 0.126 0.412 0.118 

3 25.8 4.5 7.48 119 2130 648 4.62 268 118 310 17 611 523 256 13 0.46 3.83 0.119 0.14 0.137 0.183 0.112 

4 25.5 11.6 7.4 255 2421 738 4.14 315 133 346 15 693 605 283 12 0.45 3.96 0.506 0.39 0.142 0.413 0.137 

5 27.9 10 7.38 239 2052 631 3.51 259 115 298 11 588 509 244 10 0.29 3.77 0.325 0.37 0.138 0.352 0.129 

6 29.7 4.8 7.56 140 2278 696 3.9 285 127 334 14 647 561 277 10.5 0.38 3.85 0.229 0.218 0.123 0.281 0.117 

7 31.5 6 7.35 169 2269 695 3.87 290 126 326 13 651 559 270 11 0.36 3.78 0.298 0.237 0.125 0.293 0.203 

8 28.9 4 7.29 103 2021 602 3.44 246 110 291 12 582 491 235 8.5 0.24 3.71 0.099 0.141 0.106 0.218 0.116 

9 24.9 5.3 7.26 157 2069 633 3.55 270 114 290 13 598 521 249 9.3 0.27 3.8 0.352 0.275 0.137 0.326 0.108 

10 25.2 9.7 7.19 226 2095 644 3.58 274 116 296 12 603 515 252 9.8 0.31 3.82 0.261 0.295 0.122 0.375 0.122 

11 25.3 6.2 7.24 188 2281 704 3.96 286 129 331 14 647 559 275 10.3 0.33 3.83 0.25 0.258 0.139 0.293 0.126 

12 24.9 5.7 7.45 166 2418 746 4.12 313 135 342 15 693 601 282 13 0.39 3.98 0.263 0.252 0.133 0.283 0.112 

13 22.1 6.5 7.54 208 2678 778 4.69 271 149 289 18 752 677 312 15 0.51 3.53 0.322 0.319 0.141 0.375 0.109 

14 24.7 12.6 7.46 270 2427 744 4.16 317 134 349 16 695 603 380 14 0.48 3.95 0.419 0.381 0.159 0.422 0.136 

 
  انكٕثهذ انكشٔو انكبديٕٛو انُذبط انشصبص                                   انًعذل 



( تصنيف المياه الجوفية بالنسبة للعناصر الثميلة للمعايير العالمية والمحلية 2ملحك )

(ppm) 

 انؼُبصش انثمٍهخ
WHO 

(2011) 

USEPA 

(2007) 

Health 

Canada(2013) 

IQS 

(2009) 

Present 

Study 

 0.03 0.005 0.005 1 0.059-0.175 (Cdانكبديٍٕو)

 0.5 0.09-0.203 ----- ----- ----- (Coانكٕثهذ)

 0.05 0.10 0.005 0.05 0.169-0.512 (Crانكشٔو)

 2.0 1.3 1.0 0.03 0.093-0.491 (Cuانُحبط)

 0.01 0.015 0.01 0.01 0.089-0.605 (Pbانشصبص)

‌

‌
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Abstract: 

A study was conducted to evaluate the quality of groundwater in the eastern 

part of Wasit Governorate within the areas of (Badra and Zurbatiyah) for 21 

regular wells, 7 identification wells were distributed in the lands of Zurbatiyah 

area and 14 wells in the lands of Badrah. Samples of well water were collected 

during four seasons starting from 15\8\2024 to 15\3\2025 for the study area. 

Then the samples were placed in plastic bottles and the levels of the wells 

(Stable and Variable) and the production capacity of the wells were 

determined and the electrical conductivity, pH and temperature of the well 

water were estimated using an electronic thermometer, total hardness, 

turbidity, total dissolved solids and total suspended solids were calculated, and 

positive ions (K+, Mg+2, Ca+2, Na+2) and negative ions (Hco3-, So4-2, Cl, 

No3, Po4) were calculated, in addition to measuring heavy elements (copper 

Cu, lead Pb, cadmium Cd, chromium Cr, Cobalt (Co). The water quality in the 

study area was then evaluated for the four seasons according to Iraqi and 

international standards and specifications for water quality. The results 

obtained from the study included the following: 

1- The fixed levels of the wells in the study area within the Badra region 

varied during the autumn season, and their values ranged from 5.46-22 m, 

with an annual average of fixed level values of 11.37 m. The highest value 

was 22 m in well 7S and the lowest value was 5.46 m in well 5S. Meanwhile, 

the fixed groundwater level in the study wells of the Zarbatia region during 

the same season ranged from 5-9.23 m, with an annual average of fixed level 

values of 7.53 m. The highest value was 9.23 m in well S15 and the lowest 

value was 5 m in well S19. As for the spring season, the stable groundwater 

level in the study wells within the Badra area was found to range between 5.22 

and 15.61 meters, with an annual average of 21.74 meters. The highest value 

was 15.61 meters in well 13S, and the lowest value was 5.22 meters in well 

5S. Meanwhile, the stable groundwater level in the study wells of the Zarbatia 

area in the same season ranged from 4.85 to 9.63 meters, with an annual 

average of 7.37 meters. The highest value was 9.63 meters in well S20, and 

the lowest value was 4.85 meters in well 19S. 

2-As for the water table fluctuations in the Badra area wells during the autumn 

season, their values ranged from 5.64 to 36.00 meters, with an annual average 

of 21.74 meters. The highest value, 36.00 meters, was recorded in well S2, 

and the lowest, 5.64 meters, was recorded in well S10 in the Badra area. In 



Zurbatiyah, the water table fluctuations ranged from 14 to 36.31 meters, with 

an annual average of 26.55 meters. The highest value, 36.31 meters, was 

recorded in well S18, and the lowest, 14 meters, was recorded in well S20. 

During the spring season, the water table fluctuations in the study wells within 

the Badra area ranged from 15.75 to 35.94 meters, with an annual average of 

23.30 meters. The highest value was 35.94 m in well S9 and the lowest value 

was 15.75 m in well S12, while the moving groundwater level in the wells of 

the study area in Zarbatia ranged from 13.65 to 36.26 m, with an overall 

average of 26.39 m. The highest value was 36.26 m in well S17 and the lowest 

value was 13.65 m in well S20. 

3- The productivity values of the wells in the study area within the Badra site 

during the autumn season ranged from 4 to 10 liters per second (L/s), with an 

annual average discharge value of 7.35 L/s. The highest value of 10 L/s was 

recorded in well S5, and the lowest value of 4 L/s was recorded in well S9. 

During the same season in the Zurbatiya area, the productivity of the wells 

ranged from 6 to 8 L/s, with an annual average discharge value of 7.07 L/s. 

The highest value of 8 L/s was recorded in well S15, and the lowest value of 6 

L/s was recorded in well S18. As for the spring season, the productivity of the 

wells in the Badra area ranged from 4.23 to 10.3 liters per second, with an 

average annual flow rate of 7.542 liters per second. The highest productivity 

was recorded at 10.3 liters per second in well S5, and the lowest at 4.23 liters 

per second in well S9. For the Zurbatiya area, the productivity of the studied 

wells ranged from 6.1 to 8.15 liters per second during the spring season, with 

an average annual flow rate of 7.16 liters per second. The highest flow rate 

was recorded at 8.15 liters per second in well S20, and the lowest at 6.1 liters 

per second in well S17. 

4- The temperature of the well water during the study seasons ranged between 

(18.2-37.5) m◦. Turbidity values were (2.3-15.5) NTU, while electrical 

conductivity values were (3.06-5.06) decimeters-1. Total dissolved salts 

ranged between (1803-2989) milligrams L-1, while pH values were (7.18-

7.61). Total suspended solids values ranged between (68-299) milligrams L-1, 

while total hardness values for well water were (600-1599) milligrams L-1. 

5-The averages of negative and positive ions of well water were estimated 

during the study seasons. The values for calcium and magnesium ions in well 

water ranged from (221-375) mg L-1 and (98-165) mg L-1 respectively, and 

sodium and potassium ions ranged from (271-433) mg L-1 and (10-26) mg L-



1 respectively. The average concentrations of chloride ions were (201-853) 

mg L-1, and the average concentrations of sulfate ions were (433-721) mg L-

1, while the average concentrations of bicarbonate ions were (203-358) mg L-

1. The average concentrations of nitrate ions were (8.7-30) mg L-1, and 

phosphate ions were (0.19-0.53) mg L-1. Our results, when compared with 

international and Iraqi drinking water standards, showed that pH levels and 

nitrate ion concentrations were within permissible limits. However, total 

dissolved solids (TDS) and sodium, calcium, chloride, and bicarbonate ion 

concentrations exceeded permissible levels. Magnesium and potassium ion 

concentrations were within permissible limits except in three wells. Sulfate 

ion concentrations exceeded permissible limits except in one well, while 

phosphate concentrations remained within limits except in four wells. 

6- The average total heavy metal concentrations of the five studied elements 

(copper (Cu), lead (Pb), cadmium (Cd), chromium (Cr), and cobalt (Co) in 

well water were (0.093-0.486), (0.089-0.605), (0.09-0.175), (0.169-0.483), 

and (0.091-0.147) mg/L, respectively. Cadmium ion levels exceeded the limits 

set by the World Health Organization (WHO), the US Environmental 

Protection Agency (EPA), and Health Canada, but remained within Iraqi 

limits. Cobalt ion levels were also within Iraqi limits. Chromium and lead 

levels exceeded all international and Iraqi standards, while copper 

concentrations were below internationally permissible limits but still exceeded 

Iraqi standards. 

7- The study results showed that all well water falls within the poor category 

C4S1. According to Richard's 1954 classification, all well water is classified 

as poor and its use is limited to well-permeable soils and the production of 

crops that tolerate high salinity. Furthermore, TDS values were high and 

unsuitable for drinking in all cases without treatment. In terms of total 

hardness, all water quality falls under the category of "very hard," while 

international classifications for TDS values place it in the category of "slightly 

brackish water." 
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