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Abstract 

        This study included evaluation of some physical & chemical 

characterizations during the annual seasons of the year 2004 for water of 

southern Iraqi marshlands after rehabilitation. Certain sites were chosen in 

the marshland for this study, 1-Al-Tarabah, 2-Umm Al-Ward in Al-

Hawizeh marshes, 3- El-Harasheen, 4-Al-Fardoos, 5- El-Saddah in Central 

marshes 6- Al-Duboon, 7- Al-Nagarah and 8- Al Barghah in Al-Hammar 

marshes. During the study air and water temperatures were recorded 

during samples collection period and dissolved oxygen , biological oxygen 

demand(BOD), total hardness(TH), calcium, magnesium and total 

alkalinity were determined in the lab. Temperature recorded were ranged  

as  (15- 39) ° C and (11 – 30) ° C for air and water respectively in which 

higher values reported during summer and lower values reported during 

winter for all sites.  Values of BOD were fluctuated and ranged as (1.4 – 

4.5) mg/l in sites 1 and 2 of Al-Hawizeh marsh ,   (3 – 4.6) mg/l in sites 3-

5 of Central marsh and (3.2-4.5) mg/l in sites 6-8 of Al-Hammar marsh, a 

significant increase in the BOD was noted with time of study. Recorded 

values of total hardness showed an increase in Al-Hammar marsh which 

reached 1120 mg/l in site no.6  as well as simultaneous increase with both 

of calcium, magnesium and total alkalinity in Al-Hammar marsh.  
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Introduction 

     For the last Three decades a good amount of work has been done for physico-

chemical parameters  in running freshwater ecology in southern part of Iraq such as 

Shatt A-Arab river, Shatt Al-Basrah , and Khwar Al-Zubair ( Mohammad, 1965; Saad, 

1978; Abaychi and Al-Obaidy,1982), little is known about water habitat in the 

marshlands due to desiccation (1980’s and 1990’s) and restrictions. After 

rehabilitation of the marshlands and water enters the area where marsh Arabs are 

living, they are concern about the quality of this water for drinking and domestic uses. 

The relative concentrations of major ions present in the water will determine its 

suitability for various purposes (US Sal. Staff, 1957). 

      A comprehensive study for southern Iraqi water was conducted by Al-Sahaf(1975), 

in which, parameters measured were acceptable for water quality. 

      Before desiccation of Iraqi marshlands, many studies were conducted especially 

for water from  Al-Hammar marshes ( Antoin,1954; Pankow et al., 1979; Al-Saadi et 

al.,1981; Maulood et al., 1981; Al-Mousawi and Whitton,1983;Al-Zubaidy, 1985; Al-

Lammy, 1986; Kasim, 1986;Hassan, 1988; Al-Sayab,1988; Abed, 1989; Al-

Rikaby,1992). 

       Therefore, this study aims at  investigation of the physical and chemical 

parameters for water in southern Iraqi  marshlands after rehabilitation to evaluate the 

usefulness of these water for  domestic uses by marsh Arabs in the marshlands to 

enhance their return back home. 

 

Materials and Methods 

     Sub-surface water samples were collected from eight different stations selected 

inside southern Iraqi marshlands due to access simplicity and safety. They are: 1-Al-

Tarabah, 2-Umm Al-Ward in Al-Hawizeh marshes, 3- El-Harasheen, 4-Al-Fardoos,5- 

El-Saddah in Central marshes 6- Al-Duboon, 7- Al-Nagarah and 8- Al Barghah in Al-

Hammar marshes, figure(1). Water samples were transferred in a cool box to the lab 

and kept in fridge  until analysis 

      In the lab physical and chemical parameters were determined according to 

standard methods (APHA,1979). Air and water temperatures were measured in the 

field by using  previously calibrated mercury thermometer. Dissolved oxygen, Total 

Hardness (TH), Calcium and Magnesium ions concentration and Total Alkalinity (TA) 

were measured according to Lind (1979). Biological Oxygen Demand (BOD) was 

determined as follows: dissolved oxygen is first fixed in the field by using KMnO4, 

alkaline iodine and concentrated sulfuric acid, then transferred to the lab and titrated 

against sodium thiosulfate  by using starch as indicator. Other samples were incubated 

for 5 days in 20º C in the dark. Then BOD5 is calculated  as follows: 

 

      BOD5 (mg/l)= Value of DO in the field – Value of DO after incubation 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results and Discussion 
 

       Recorded physical and chemical parameters during this study for the four seasons 

of the year 2004 for water samples from the selected stations in southern Iraqi 

marshlands are presented in tables 1(A-D). 

For the marshland environments, temperature ranged during the year 2004 were (15-

39) and (11-30) ºC for air and water respectively. Lower water temperature never 

reach freezing (Anon, 1980) and still higher than reported values of 9.9 ºC in Al-

Hammar Marsh by Al-Aaraji (1988) and Hassan,(1988).Due to recent flushing of 

water into the marshes, temperatures between air and water were high, and difference 

reached 9 ºC in Central Marsh during Summer season, (Maulood et al.,1979). 

Temperature is an important parameter which control the quality, quantity, dispersion 

and distribution of living organisms. 

 

 

    

Figure 1 . Map of southern Iraqi marshes showing the position of sampling   

                stations 1-8. 
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Table 1A. Some physico-chemical parameters for subsurface water samples  

              from southern Iraqi marshlands during Winter 2004 (Temperature  

              in ºC, other parameters in mg/l). 

- = None Estimated 
  Table 1B. As for table1 but for Spring 2004. 

 

      - = None Estimated 
 

Table 1C. As for table1  but for   Summer   2004    

- = None Estimated 
 

Table 1D. As for table 1 but for Autumn 2004  

- = None Estimated 

 

No. Position Temperature DO BOD TH Ca
2+ 

Mg
2+ 

TA 

Air Water 

1 El-Trabah 15 12 6.3 1.4 600 120 116 330 

2 Umm El-Ward 15 11 4.7 3.4 360 56 72 252 

3 Al-Herasheen 16 12 8.5 4.6 760 80 163 240 

4 Al-Fartoos 15 11 7.0 3.9 500 40 110 300 

5 El-Saddah 17 13 7.0 - 600 84 123 351 

6 Al-Doboon 16 12 7.5 3.6 1120 134 224 451 

7 Al-Nagharah 15 12 7.0 4.5 1000 368 151 420 

8 Al-Barghah 16 12 6.5 4.0 940 200 177 305 

No. Position Temperature DO BOD TH Ca
2+ 

Mg
2+ 

TA 

Air Water 

1 El-Trabah 24 20 7.7 2.0 600 120 115 330 

2 Umm El-Ward 24 20 8.0 3.0 360 56 72 - 

3 Al-Herasheen 25 21 7.0 - 760 80 163 - 

4 Al-Fartoos 24 20 - - 500 40 110 300 

5 El-Saddah 23 19 - - 600 90 122 350 

6 Al-Doboon 25 19 - 4.0 - - - - 

7 Al-Nagharah 23 19 - 3.6 - - - 420 

8 Al-Barghah 24 19 - 3.9 - - - - 

No. Position Temperature DO BOD TH Ca
2+ 

Mg
2+ 

TA 

Air Water 

1 El-Trabah 39 28 9.0 4.5 350 100 61 173 

2 Umm El-Ward 39 26 7.0 4.3 350 100 61 175 

3 Al-Herasheen 39 30 6.0 3.0 290 60 56 68 

4 Al-Fartoos 35 30 - - - - - - 

5 El-Saddah 33 30 7.0 4.0 270 68 49 75 

6 Al-Doboon 34 30 6.2 3.2 700 172 128 143 

7 Al-Nagharah 37 30 6.4 3.9 760 188 139 140 

8 Al-Barghah 36 30 6.3 3.3 710 160 134 130 

No. Position Temperature DO BOD TH Ca
2+ 

Mg
2+ 

TA 

Air Water 

1 El-Trabah 23 21 10.0 3.0 510 230 67 180 

2 Umm El-Ward 24 22 11.6 3.0 230 80 33 170 

3 Al-Herasheen 24 21 12.0 - 400 210 45 - 

4 Al-Fartoos 24 20 8.2 - 370 240 130 - 

5 El-Saddah - - - - - - - - 

6 Al-Doboon 24 23 6.7 - 940 440 120 - 

7 Al-Nagharah 25 22 - - - - - - 

8 Al-Barghah 25 22 - - 690 310 91 - 



      Temperatures for air reported during summer as shown in table 1C were little 

bit high compared with other seasons. The reason was due to time of 

measurements during the day in which it took long time to reach the selected sites 

for sampling and measurements, in which it reached midday during highly 

temperature summer day.  

      Recorded dissolved oxygen showed lower values at sts. 1,2 and 3 during 

Winter 2004 which were in the range (4.7-8.5) mg/l being the lowest in stations 1 

and 2 of Al-Hawizeh marshes. Higher values of DO were recorded during 

Autumn2004 which were in the range (6.7-12) mg/l being the highest as a mean 

value of  10.8 in stations 1 and 2 of Al-Hawizeh marshes. In previous studies the 

lowest value reported was 1.67 mg/l by Al-Zubaidy, (1985), while the highest was 

11.95 mg/l (Al-Lammy,1986).In southern Iraqi marshlands, Al-Aaraji (1988) and 

Hassan (1988)found level of DO in the rang of  8.1- 9.1 mg/l during Spring 1988. 

Good levels of DO in stations of this study indicates that marshlands are very well 

oxygenated except stations 1 and 2 which could be explained on certain basis 

among which are; First: At the early period of flushing water into marshlands, the 

area was shallow and degradation of dead animals and plants and Second: the high 

quantity of water flushed during the later stages play a big role in decreasing of 

DO in Al-Hawizeh marshes, because of dilution, even if the biomass and plants 

became very huge. 

     BOD had a trend of  different manner to DO. They were of acceptable levels 

during the whole study in the ranged from low values of  1.4 and 2 mg/l in Al-

Tarabah at winter and spring respectively to 4.5mg/l in Al-Nagarah during winter 

and Al-Tarabah during summer. 

     Recorded TH were acceptable for waters from Al-Hawizeh and Central marshes 

which were in the range (360-760) mg/l during Winter and Spring 2004  and the 

range (230-510) mg/l during Summer and Autumn, while for Al-Hammar marsh 

the levels of TH were higher in the range (940-1120) mg/l during Winter and the 

range (700-760) mg/l during Summer and (690-940) mg/l during Autumn. 

According to Reid scale, water of Southern Iraqi marshland are characterized as 

hard waters (Reid,1961). Lower values of TH were recorded during Summer and 

Autumn due to dilution by flushing water, while higher values were recorded 

during Winter and Spring because water was shallow during the early stages of  

marshes rehabilitation 

         Although, calcium and magnesium ions were lower in waters of  Al-Hawizeh 

and Central marshes during the whole seasons of study, during Winter and Spring, 

Magnesium was higher than calcium, while the reverse is true during Summer and 

Autumn seasons. Even thought, total hardness values were greater than the 

hardness of both calcium and magnesium ions which indicates that total hardness 

represented by other ions present in the water, among which are chlorides and 

sulfates of sodium and potassium in addition to silicates.  

        The limits of Total Alkalinity in the study area and during the whole period of 

study were (68- 451) mg/l. Lower values were at Summer and Autumn due to 

increase the rate of organic material decomposition which increase water content 

of carbon dioxide leading to the formation of carbonic acid which in turn dissolve 

calcium carbonates to form the bicarbonates. The higher values were recorded at 

Winter and Spring which explained on the basis of high growth of phytoplankton 

and other aquatic plants which lead to consumption of carbon dioxide and increase 

the pH and precipitate calcium carbonates which in turn leading to increase the 

alkalinity (Al-Musawy and Hussain,1986). 



 

Conclusion 

 

1- dissolved oxygen showed lower values during Winter 2004 which were in the 

range (4.7-8.5) mg/l being the lowest in stations 1 and 2 of Al-Hawizeh 

marshes. Higher values of DO were recorded during Autumn2004 which were 

in the range (6.7-12) mg/l being the highest as a mean value of  10.8 in stations 

1 and 2 of Al-Hawizeh marshes. 
2- BOD and TH were acceptable for waters from Al-Hawizeh and Central 

marshes in which TH were in the range 360-760 mg/l during Winter and 

Spring 2004  and the range (230-510) mg/l during Summer and Autumn, while 

for Al-Hammar marsh the levels of TH were higher in the range (940-1120) 

mg/l during Winter and the range 700-760 mg/l during Summer and (690-940) 

mg/l during Autumn due to the effects of Euphrates River and tides from Shatt 

Al-Arab River . 
3- calcium and magnesium ions were lower in waters of  Al-Hawizeh and     

Central marshes during the  whole seasons of study, during Winter and   Spring 

     4-  The limits of Total Alkalinity in the study  area  and  during the whole period of 

           study were 68- 451 mg/l. Lower values were at  Summer  and  Autumn  due  to   

           increase  the  rate  of  organic  material   decomposition  which  increase  water  

           content  of  carbon  dioxide  leading  to the formation of carbonic acid which in  

           turn dissolve calcium carbonates to form the bicarbonates 
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دراست بعض الخصبئص الفيزيبئيت والكيويبئيت لويبه اهوار العراق الجنوبيت بعذ 

 3002اعبدة التأهيل 

 

محمود فبرس جبسن محمد الاهبرة و حسن خليل حسن واحوذ  و عوبد جبسن محمد الشبوي *ال

  حمود  يوسف

 قسن الكيويبء وتلوث البيئت البحريت, هركز علوم البحبر , جبهعت البصرة

 العراق -البصرة 

 هركز علوم البحبرقسن الفيزيبء وتلوث الوصببث / 

 

 

 الخلاصت

ذضًُد ْزِ انذساسح ذقييى انخصائص انفيضيائيح ٔانكيًيائيح نًياِ إْاس انؼشاق انجُٕتيح تؼذ اػادج ذأْيهٓا   

انحٕيضج . اَرخثد نٓزِ انذساسح شًاَيح يٕاقغ اشُاٌ يُٓا في ْٕس 2004ٔرنك خلال انفصٕل الاستؼح يٍ ػاو 

 – 5انفشطٕط ٔ  -4انحشيشيٍ ٔ -3او انٕسد ٔشلاز يٕاقغ ضًٍ انٕٓس انٕسطي ْٔي  -2انرشاتح ٔ -1ًْٔا 

انثشكح . ٔ شًهد انذساسح  -8انُكاسج ٔ  – 7انذتٌٕ ٔ  -6انسذج ٔشلاز يٕاقغ ضًٍ ْٕس انحًاس ْٔي 

ًرطهة الاحيائي نلأكسجيٍ ذسجيم كم يٍ دسجاخ حشاسج انٕٓاء ٔانًاء  ٔذقذيش الأكسجيٍ انًزاب ٔان

ٔانؼسشج انكهيح في انًياِ ٔايَٕي انكانسثٕو ٔانًغُيسيٕو ٔانقاػذج انكهيح .  ذشأحد دسجح حشاسج انٕٓاء 

و  ار كاَد أطأ انقيى خلال فصم انشراء ٔاػلاْا خلال ° 30 – 11و ٔنهًياِ تحذٔد °  39 – 15تحذٔد 

ٔسجهد قيى الأكسجيٍ انًزاب اسذفاػا" ٔاضحا" خلال فصم انصيف حيس ٔصهد انى    فصم انصيف.

)او انٕسد( ضًٍ ْٕس انحٕيضج ػهى انرٕاني. ٔكاَد قيى  2)انرشاتح( ٔ 1نرش في انًٕقؼيٍ \يهغى 7,0ٔ  9,0

ْٕس  في 2ٔ  1نرش في انًٕقؼيٍ \يهغى 4,5ٔ  1,4انًرطهة الاحيائي نلأكسجيٍ يرزتزتح  ٔذشأحد تيٍ 

نرش في انًٕاقغ \يهغى 4,5 -3,2ضًٍ انٕٓس انٕسطي ٔ   4-3نرش في انًٕاقغ \يهغى 4,6 – 3,0انحٕيضج ٔ 

ضًٍ ْٕس انحًاس, ٔنٕحظد صيادج ٔاضحح في قيى انًرطهة الاحيائي نلأكسجيٍ خلال فرشج انذساسح  6-8

ح اسذفاػا" يهحٕظا" في انقيى تسثة اَرؼاش الإْاس َٔشاط انكائُاخ انًجٓشيح فيّ.  ٔسجم نهؼسشج انكهي

نرش ٔكاَد انضيادج في قيى انؼسشج انكهيح \يهغى 1120ضًٍ ْٕس انحًاس حيس تهغد  6خصٕصا" في انًٕقغ 

 يرضايُح يغ اسذفاع قيى ايَٕي انكانسيٕو ٔانًغُيسيٕو في ْٕس انحًاس.

 

 



 
 

 

 

 

 

 

 

 

 


