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Table(1):Monthly mean of cations and anions (ppm) besides of pH and EC for the

great Zab river during Study period
dSE/% pH | NO; | SO,~ | CI' | HCO5 | Ca* | Mg* | Na* | K* CS;tL:‘
046 |74 12 76 | 15| 197.88 | 51.30 | 26.88 | 8 1 | 2009/8
038 |7.7| 14 75 17 | 178.12 |1 51.49 | 27.92| 7 1 | 2009/9
038 |7.6| 14 78 14 | 175.68 | 52.09 | 28.30 | 7 1 | 2009/10
033 |7.8| 17 77 8 | 213.50 | 72.44 | 24.0 4 2 | 2009/11
033 |75 11 74 8 | 190.32 | 57.71 | 24.0 6 1 | 2009/12
033 [ 7.7 12 75 7 1197.32 | 57.71 | 23.0 6 1 | 2010/1
037 |79 18 72 9 | 159.36 | 56.71 | 25.72 | 3 2 | 2010/2
037 | 7.7 19 61 8 [ 15692 |51.49 |21.76 | 3 2 | 2010/3
038 |79 19 74 | 11 | 161.80 | 52.59 | 24.66 | 5 2 | 2010/4
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Table(2):Amount of cations and anions (ton / day) losing from the watershed at
Eski Kalak monitoring station

Nog So, cl HCO5 Ca*? Mg*? Na* K* %’;‘t‘é‘
74.64 | 47275 | 39312 | 1320971 | 319.127 | 160.994 | 49.766 | 6.220 | 2009/8
85.58 | 460.08 | 104.284 | 1092.659 | 315.860 | 171.272 | 42.940 | 6.134 | 2009/9
84.67 | 471.744 | 84.672 | 1062.512 | 315.040 | 171.158 | 42336 | 6.048 | 2009/10
202.69 | 918.056 | 75.385 | 2545.603 | 8517.934 | 286.156 | 46.692 | 23.846 | 2009/11

169.717 | 1138.06 | 123.033 | 2926.969 | 887.533 | 369.100 | 92.275 | 15.379 | 2009/12
305.85 | 1911.60 | 178.416 | 5029.292 | 1470.912 | 586.224 | 152.928 | 25.488 | 2010/1
479.00 | 1916.00 | 239.500 | 4231.180 | 1509.121 | 684.444 | 79.833 | 53.222 | 2010/2

610.69 | 1960.58 | 257.126 | 5043.534 | 1654.929 | 699.383 | 96.422 | 64.281 | 2010/3

640.22 | 2493.50 | 370.656 | 5452.012 | 1772.072 | 841.596 | 168.48 | 67.392 | 2010/4
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Table(3): Monthly mean of cations and anions (Kg/ Km2 / day) losing from the
watershed at Eski Kalak monitoring station

- - - +2 +2 + + @jﬂi
No; So, Cl HCo; Ca Mg Na K Date
2.387 | 15.125 | 2.985 | 39.380 | 10.209 | 5.150 | 1.592 | 0.198 | 2009/8
2.747 | 14.718 | 3.336 | 34956 | 10.104 | 5.479 | 1.373 | 0.196 | 2009/9
2708 | 15.090 | 2.708 | 33991 | 10.078 | 5.475 | 1.345 | 0.193 | 2009/10
6.484 | 29.37 | 3.051 81.438 | 26.154 | 7.313 | 1.493 | 0.762 | 2009/11
5412 | 36.408 | 3.936 | 93.639 | 28.393 | 11.808 | 2.952 | 0.492 | 2009/12
9.784 | 61.155 | 5.707 | 160.896 | 47.057 | 18.754 | 4.892 | 0.815 | 2010/1
15.324 | 61.296 | 7.662 | 135.363 | 48.279 | 21.896 | 2.554 | 1.702 | 2010/2
19.536 | 62.722 | 8225 | 161.351 | 52.944 | 22.374 | 3.084 | 2.056 | 2010/3
20.481 | 79.771 | 11.857 | 174.419 | 56.691 | 26.924 | 5.389 | 2.155 | 2010/4
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eSSy Ayl 5y sk el QN es el <l 58 g el dm&\gmuc_@qa)
2010 Sl I35 Blady SN (5185 2009 Y oSy SN o piis JsY) Gy sl s
48 jaall Gl sl GlaS Galy s B yilfarle 74 561 572 575 574 577 578 575 576
5 918.056 5 471.744 5 460.08 5 472.75 asd/ohll 50 SIS Sl (& Gl ddase 2ie
O b (2 dsaall) ode < yiall 2493.50 5 1960.58 5 1916.00 5 1911.60 5 1138.06
14.718 9 15 125 e)uc\uﬁ)@-uﬁﬂ u.uﬂ.dj Jg_lj\ UAP‘XALMAUAJA‘}S\ c.i).d\ )JAJS.\SM a.lSSJLAcL
)V sl e 2aS/a2K 7977 5 62.722 5 61.296 5 61.155 5 36.408 529.37 5 15.090 s
3 Jsaadl
iy paaaill AV iy I 38 51 Aad giall Al yasl) Lgl) Jeasil) @3 ) las¥) Adalae L,(J
s olial 8 Aaia e LS b
Log SO4 concentration = - 249.70224 + 313.68034 Log flow — 74.99348 (Log flow)?.. (8)

199



Mesopotamia J. of Agric. ISSN: 2224-9796 (Online) Gl A d el ) Al s
Vol. (41) No. (1) 2013 ISSN: 1815-316 X (Print) 2013 (1) 22a)l (41) alaal

R? a1l Jalae o (5 (0.0001) Jlcia (5 sise die odlef b 73 saill T gt IS lasiyl o) Lle
. (0.6497) <l

oy sty O souell Gl S QL i jle e 5ol s onell GV rii s oned) aY)
n_\;j\}(usl\ TS U‘ Jaa D pHJ\ e—‘ﬂd)ﬁ-‘-‘m Jazadll C\)A.\.u\ die 5 ¢ g gl UJ“ Alled 5 i (e
(s g d)l\\) g_a\ ).@.u)d 5 aial) pHJ\e_ﬁa_u_‘.au_u; ¢ (1) d).\ﬂ\eﬁu.\.u\bé(79 )74) :
7.6 57.7 574 < 2010 Shsis I3l hladiy SN 5585 2009 JsI o585 A o 555 53
o0 L) Jeasill i ) o) Adae Wl Jsill e 7.9 577 579 577 575 57.8 5
O EROXS 6@3 oy paill Y pHA
Log pH = 2.10927 + 4.80533 Log flow - 0.99515 (Log flow)? ---------- (9)
= R? a1l Julae 05 (0.0001) Jsial (5 st 2ic oMol 8 23 saill U gina S lasi¥) o Lle
(0.5777)

eIt il el L6 8 Jiy s :(EC) Electrical Conductivity A<l Jyasil
s (mmohos/cm) awf/Hsalall ile iy Bagagall Clig¥) dapla 38 5 e adad )
5y I AL Sl Jaa 5ill (5 el Jamdl) o ety (1) Jsaad) daadle a5 . (AS/M) o ianponss
D5 Bladis SN G 5iS5 2009 YV S s G Cppdiy ISV iy Jsbls ol sedSU G
0.38 50.37 5037 50.33 50.33 50.33 50.38 50.38 5 0.46 =l 388 2010 Sl
Yy EC U b sl Al il L) Jom sl 3 ) 1oV Alsbae Wl gl e o /o pbasmssnnd

abj\‘_,’ﬁcm)nus‘seﬁu.\ﬂﬂ\
Log EC = 1.88981 — 1.2350 Log flow + 0.24351 (Log flow)? ...(10)

(0.6339) caly Janall R? yaaill Jalaa a5 (0.0001) 6 simse die gine G lani¥) of Lle
(4)d 52l lgana sib i/ 81Sanally 5 yae s 51 g il oiSH & el i amall L,

I sl 3 el i/ 8K Ll 5 jaie il Y 5 s 5iSU (5 5l Jazall (4) Jsaad)
Table(4):Monthly mean of cations and anions (meq / L) for the great Zab river

ol
Nos | So, | ClI" | HCo;y | Ca*? | Mg™ | Na" | K*
Date
0.19 | 1.58 | 0.42| 324 | 2.56 | 2.20 | 0.34 | 0.02 | 2009/8
0.22 | 1.56 | 0.47 | 3.92 | 2.57 | 2.28 | 0.30 | 0.02 | 2009/9
0221621039 2.88 | 2.60 | 2.31 | 0.30 | 0.02 | 2009/10
027 | 1.60 | 022 3.5 |3.62] 1.96 | 0.17 | 0.05 | 2009/11
0.17 | 1.54 1022 3.12 | 2.88 | 1.96 | 0.26 | 0.02 | 2009/12
0.19 | 1.56 | 0.19| 324 | 2.88 | 1.88 | 0.26 | 0.02 | 2010/1
029 | 1.5 025 261 | 2.8 ] 2.10 | 0.13]0.05| 2010/2
030 | 1.27 022 | 2.57 | 2.57 | 1.78 | 0.13 | 0.05 | 2010/3
0.30 | 1.54 030 | 2.63 | 2.62 | 2.02 | 0.21 | 0.05 | 2010/4
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DISSOLVED LOAD OF GREAT ZAB RIVER
M, S. Al- Hamrawi Ibrahim, 1. Anwer.
Forestry Department. , College of Agric. and Forestry
Mosul University , Iraq
eng_ibrahim1958@yahoo.com

ABSTRACT

The study had been achieved on the Great — Zab river at Eski Kalak
monitoring station (36°18 N , 43°33" E , 280m A.S.1) during august 2009 and end
of April 2010 (9 months).The river of Great — Zab drains on area of 31258 Km?,
this area is located between latitude 35.3°, 38.06° N and longitude 42.5° 46.05° E
.dissolved load included some cations and anions were studied , and results showed
that the concentration of cations decreased in the order of: Ca** > Mg** > Na" >
K* .While the concentration of anions decreased in the order HCO;” > SO, >
NO; > CI" Results also showed that the amounts of monthly EC for the study
period (9 months) were 0.46, 0.38, 0.38, 0.33, 0.33, 0.33, 0.37, 0.37, 0.38 dS/m
respectively , and the amounts of pH for the same months were 7.4, 7.7, 7.6, 7.8,
7.5, 7.7, 7.9, 7.7, 7.9 respectively , On the other hand regression equations were
developed between the river discharge and concentration of cations and anions and
also between pH , EC and discharge and the recommended equations were given by
using the general formula as follow:
Log (ion ) concentration = a + b Log flow + ¢ (Log flow)?
Keyword: Great Zab, Dissolved load , Cations , Anions.
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