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ABSTRACT

Quality of water is gaining great importance withetrising pressure on industry's and agriculturedatse in
standard living. The Karoon sub-river systems, tedan the south west Iran, have been considerezhasportant
water source for people in the area southwards. Kamon River originals from the Zagros Mountaimge and
the Kohrang River joins it and form a great rivealled the North Karoon. We used data samples wateity
(SAR, Catioh, Anioni, EC, TDS and P and discharge at 1983-2013 period. The resultk Mst show that SAR,
Cation’, Aniori, P", EC and TDS have upper ward but discharge has danchtrend at period(1982-2013). Other
results show that the calculated Z element SARp@&afnion,P",EC and TDS are z + 1.96 that these amounts
show elements have upper ward. There is enouglerssedto determine that there is an upper ward trefite
calculated z discharge is -1.2 that it was 1.96. Discharge has down ward trend. There isammugh evidence to
determine that there is a downward trend. The tssshow that elements chemistry have upward tremd b
discharge has downward trend at Armand station.

Key word: Karoon River, Discharge, Water Quality, PH, EC.

INTRODUCTION

Water quality is assuming great importance withrteimg pressure on industries and agricultureréselin standard
of living [15]. The quality of water is a subject continuing concern and because of inextricabikdid to water
quantity, it is very important for the hydrologitd understand the significance of developing andleting
techniques that can accommodate both the featlitessassessment of long-term water quality changedsbd a
challenging problem. Water quality has been rapitHglining worldwide particularly in developing adties due to
natural and anthropogenic processes [26]. Durirgg Ifst decades, there has been an increasing defoand
monitoring water quality of many rivers by regulaeasurements of various water quality variablese frajor
chemical elements of many world’s major rivers hagen studied, especially the East China [13]Atmazon [27,
28, 29], the Lena [12, 8]. The study of stream @eoaistry reveals the pattern and linkage betweapanation,
chemical weathering, precipitation and anthropog@npacts [21].

Changes in air temperature and rainfall could &fféeer flows and, hence, the mobility and strength
contaminants. With increased flows, there will b@mges in stream power and, hence, sediment lo@tsthve
potential to alter the morphology of rivers and thensfer of sediments to lakes, thereby impactieghwater
habitats in both lake and stream systems. Storatsehminate drought periods will flush nutrientsrh urban and
rural areas or generate acid pulses in acidifiddngpbcatchments [24].

The results of these studies compiled as reliabig-term water quality records and the examinatiothis data for
long-term trends [6]. Quantifying the major ion quusition of stream waters also has broad implicatiae., water
quality type, hydrogeology characteristics, wedtigeprocesses and rainfall chemistry [2, 3]. Theeegchers [1]
used such databases for research and water gaatitgjuantity from 38 rivers out of 25 watersheasnfrl995 to
2002 in Turkey. The researchers [4,13and14] wese studied geochemistry and heavy metal of the ruplam
River basin and Yellow River to determine the sgapiatterns of major ion composition, and to idgntheir
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sources and controlling factors. The results sai§it, 26] relationship with runoff and sedimeraddrom 1983 to
2011 in Yellow River Delta. The results shows tiet Yellow River experienced progressively sevenaights that
reduced both runoff and sediment load to its dielkee. Naddafi et.al and Karamoetal, studied about water
quality in south Karoon(from Gotevand to Khorrawmshstaions).They showed that drainage networkpleeim
industrial and food industrial reason decreasingewguality this part of Karoon[16,22]. The furthere; the
population of North Karoon basin is about 5,000,p@@sons. In fact, this river has important rolpy water for
Khuzestan province in south west of Iran. Thisaagl is one of the industrial and agriculture ianlr The Karoon
river water is collecting behind Karoon1, 2,3anda#f3 for use drinking water, Industrials and agtimel in south
west of Iran [18, 26 and 30].

EXPERIMENTAL SECTION

Material:

The North Karoon basin with a 10500-km2 area islalssin of ground Karoon River located in soutlstve Iran.
The origin of Karoon River is in the Zagros Mountaange and the Kohrang River joins it, and theyttsdorm a
great river called the North Karoon[23] (Fig.1).
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Fig.1. The location of North Karoon basin and Armar station

The samples are 455 that they collected by Chalwirend Bakhtiari Regional Water (CBRW) (Table.djfr
October 1981 to September 2013.The samples cdlleltieanalysis by CBRW. This data are monthly intihe
series 1980 to 2013.Monthly measurements of thehdige and water quality variables were obtained] a
monitored the Armand station (include branch Sakathesookhteh, Dehcheshmeh and Kharaji) of the &ro
River by CHRW (Table 1). We used this data in twparate times (monthly and yearly) [18, 30].

Table 1. Characteristics of the main Stations in Noh Karoon

Station longitude | latitude® | Rainfall mean(mm) | Elevation (m)
Sarab 50-28 32-20 820 2200
Darkesh 50-38 32-02 750 1850
Jonghan 50-39 32-07 730 1930
Kharvrood 50-50 32-19 340 1980
Kohesookhteh 50-39 32-06 360 2030
Dehcheshmeh| 50-33 32-13 560 2050
Kharaji 50-50 32-04 430 2070
Beheshtabad 50-38 32-03 650 1650
Armand 50-46 31-41 800 900

The following variables are measured by CBRW: ab{@ as m3/s, pH, electrical conductivity (EC) jegcm,
Total dissolved solid (TDS), chlorides {C{Anion’), Catiori include elements: (sodium (Na potassium (K),
Magnesium (Mg?2), calcium (Ca2+)) , Sodium Absorption Ratio (SARMporary hardness and total hardness as
meg/l at the above stations (Tablel). The monitprilata of these variables are available for thdyaisaas
presented in this paper on monthly and yearly Hasithe period of 1981-2013.

Methodology:

Monthly average and yearly of the data time sehiage analyzed by statistical methods. Parametrit raom-
parametric statistical methods were use correlatiRearsonI{l), Mann-Kendall (MK) [17, 19].The significance
level in this study was p < 0.05.To evaluated thpact of discharge on water quality by correlatioefficient and
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trend analysis by Mann-Kenddal test. In this stadyused correlation Pearsd@H), multivariable linear model and
Man-Kendal Model for determined trend. Equation 1

31: 1{-1’"-:' - I) {}r] - ?j
w"" G =X)L (v —v)°

An aspect of technical analysis that tries to pretiie future movement of a stock based on paat datnd analysis
based on the idea that what has happened in theipas traders an idea of what will happen inftitere. A trend
can be creating as the general movement over tiraestatistically detectable change [9]. The MK testually used
to assess the trend of a time-series. The purpote dMann-Kendall (MK) test [17,19,10] is statistily assess if
there is a monotonic upward or downward trend & Wariable of interest over time. A monotonic updvar
(downward) trend means that the variable consistémireases (decreases) through time, but thel tneay or may
not be linear. The MK test is using to in placeagfarametric linear regression analysis, whichseduto test if the
slope of the estimated linear regression line fiedint from zero [11, 5, and 7]. A trend can beating as the
general movement over time of a statistically detele change [9]. If the calculated>z+ 1.96 there is an upward
and or = -1.96 there is downward trend at alptth05.The regression analysis requires that theueks from the
fitted regression line be normally distributed; @assumption not required by the MK test, that is, MK test is a
non-parametric (distribution-free) test (Equatigr82and 4).

S s
A/ var (3] n—1 n
@ 7= 0, s—pg Where: 3)S= X Xi_i., sgn(x, — x,),
5+1 _
—, S <0
var l:_E_
1, X, = X
@) sgnlx,— x)=1 0, Xy = X
_1, Xy = X

In which the x, xi are the sequential data values, n is the keafthe data set, t is the extent of any givenaiel ),
denotes the summation over all ties.

RESULTS AND DISCUSSION

This basin has an important role in drinking watepply. Geology formations, industrial, agricult@ed humans
actives have the main role in decreasing wateritgual this basin. The annual precipitation mearthiis basin is
770 mm with an annual water volume of 2.1 billioB.r&eology formations, industrial and agricultuotivaes have
the main role in decreasing water quality in thasih.

The formation of this basin is sedimentary. Littgies of the rocks are limestone, marl, sandstoakyndte and
gypsum. In addition, formation of Hormuz complexntain salt red, marl, sandstone and red shale avitlgneous
composition. In terms of tectonic, North Karooneafed by Dopolan fault. This fault is parallel taimZagros fault
direction. Geologically, Hormmoz Formation is thilest known formation in this area with an age frpne
Cambrian to middle Cambrian. The type of Hormmoar&tion consists of salt, prét marls with interlajime,
sandstone and marl. Due to its salt formation feaitu the direction of Dopolan Fault, the Hormmoeniation has
cut the younger formations and reached the surfawtijts facials are Hormmoz formation with nortftesouthwest
direction.

Quality analyses:

Table 2 shows that statistical profile of the Naf#roon River. SAR values vary from 0.06 to 6.9@tiGn values
vary from 10.60 to 0.01. The pH values and aniooscentration changed from 7.0 to 9.1 and 0.6 tg 8.8
respectively. This appeared to be a significarfetéince in EC among the winter, summer and tramsitApril and
October) months (P<0.05). Between May and Decenareimcrease was observed in EC occurred from 4 8569
uohm cm-1.Increases from 0.01 to 1.6 meq I-1 in Kvben January and October (Table 2).
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Table2. Mean annual values of water quality charaetristics of North Karoon Basin in Armand station

Element N Mean| Standargd Max Min RangeSkw kurt

SAR 1078 0.66 0.89 6.90 0.06 6.84 4.59 22,96
Catiort 1104 | 4.45 1.36 10.60 0.0 1059 -0f3 2.p4
Anion 1104 4.40 1.34 8.80 0.20 8.6( -0.66 1.25
PH 1104| 7.97 0.32 9.10 7.0Q 2.10 -0.p4 0.p8
EC 1104| 451.31 107.79 859.00 146.00 71300 0.26 02-0.
TDS 1104 | 293.44 70.28 558.00 95.00 463|00 0}27 g.01
Discharge| 1102 109 120.34 106[L 54 1007 3|86 21.15

The results of simple correlation applied betweanhewater quality variables concentration and tlsehdirge
(Annual mean and Monthly mean) monitored at the @mchstations of the Karoon River give in Table 3.

Among the test stations, the max concentration determined in Armand station (r=-0.40). Anions (SH4Cl,
HCO3-, CO3-2) concentration increased in dischargéhe station (r=0.48). Therefore, the concerdradi the
Cation and Anion increased in these samples. SAfat decrease during increased discharge. EC 8j=+0H
(r=-0.01) and TDS (r=-0.3) were increased duringréased discharge (Table 3, Annual Discharge).dttitian,
there is an inverse relationship between the digehand the concentration of chemical factors(T&)ISAR(-
0.63),cation(-0.75),Anion(-0.75), pH(-0.05),EC(-8)@nd TDS(-0.76) were decrease chemical duringeassd
discharge(Table3,Graphl).

Table3. The correlation between discharge and cheral elements in Armand station

SAR | Cation| Anion| pH EC TDSY
Disc(annual) -0.400 -0.33 -0.3% -0.01 -0.29 -0f29
Disc(Monthly) | -0.63| -0.75| -0.75 -0.0p -0.76 -0.76
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Graphl.Matrix correlation between chemical elemerg and discharge in Armand station

Trend analysis:

Trend analysis is based on the idea that what &ppdmed in the past gives traders an idea of whiahappen in
the future[5,7]. The results M-k test show that S&Rtior{,Anion’,P",EC and TDS have upper ward but discharge
has downward trend at period(1982-2013).Other teslow that the calculated Z element SAR, Cagarion,

P", EC and TDS are z + 1.96 that these amounts show elements have wmre(graph2,3,4,5,6 and 7). There is
enough evidence to determine that there is an uppst trend. The calculated z discharge is -1.2 ith@as> -
1.96. Discharge has down ward trend (graph.8) tlser®t enough evidence to determine that theeedewnward

trend. The results show that elements chemistryg hgoward trend but discharge has downward trenratnd
station Table .4.

Table4. Mann-Kendall Trend Test by Normal Approximation in Armand station

Mann-Kendall | SAR| Cation Anion pH EC TD$ Discharge
The calculated 7 3 4.43 4.3 2 5.9 5.18 -1.2)
P-value 0.01] 0.004 0.008 0.2 0.0p1 0.g01 0.01

The calculated z > + 1.96 and -1.96, For Ha: Ugpel Down ward trend, at alpha = 0.05, there is gh@vidence
to determine that there is an upward trend.
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The results showed that the discharge rate chamgeefective on the water quality in Karoon RivEherefore,
droughts, overharvesting and transportation amoatemwbasins increase the concentration of Catidnson
,SAR,P' EC and TDS. Increased use of chemical fertilizétestruction of vegetation and pastures, decreassfy
salt formation and dissolution of maximum discharge is more anion concentrations PH ,TDS and EC.

In all samples, water PH is intermitted rates, 6.8, range and it observed acidic and base featuveater. By
comparing the results of analysis, the water Pid fgermitted limit and the Hormmoz formation jusakes Karoon
River pollute locally. However, the juncture of ass branches to the river make it dilute and ckeaveger salinity
in low positions. After joining Hormmoz formationity Karoon River, just their TDS, EC, anioand cation$
increases and the river did not become salty.

CONCLUSION

The results of upper points of Karoon River witle galt Formation and low positions samples in thee of the
river showed that, because of much entering dissbiwaterials from the salt dome to the river, amnker water
TDS, EC and PH increases and the river did notibecsalty. Based on the calculations made on the 8SAR,
Cation’,Anion ,TDS, EC and PH volumes have increased at Armtatibs. This increase is because the river runs
over the Hormoz salt formations in the region andm warn trend discharge. This increase in the eotnation of
diluted chemicals in the water is in direct relatwith the decrease in discharge volume. Anothet tfaat makes
the river water quality low is the presence of Haaged agricultural, industrial and residential teamter entering
the river when the river water level is low. In fiaihe discharge fluctuation of the river under@asing condition,
which increases the Hormoz salt formation erosieads to the intensity in the water basin lime fations that
increase the chemical substance concentrations.etnwalong the river, the salt dome make the gpsalty
locally. If we have added down ward trend dischay@ught, consumption increasing and climate chaog
discharge change in Karoon River; thus, water gualill be very bad in Karoon River. So, the prdjet inter
basin transition water from Karoon River to Zayamd®d River (Behesht Abad Tunnel), drought events the
decrease of discharge rate in future, threatentbewater quality a lot.
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