OS50 — gl Cld 38 w0 ) 93 O Sl Ol gkl W9y udoxd
FQ@\}&@&)jrr\ﬁl)x&u}g&MLvJ} L;;-lz Jm:-\h*‘ajj.; ol u}.aa..-_
dinpashoh@yah00.com ¢, 5 o&ils (g )55l euSltils T wdign 05,5 HLtils ¢ sms oo 5 =)
jij‘; oK.iJ\J 45)’))% AM‘} cuT w-\.@a ojjf bl =Y
5 Ol by3T Dbl (T e Sy pike Ole 3l A3 )1 i IS

o5 ol (g5, 5lS 0aKsils (T e L8] s IS (5 il -F

WYV 5oy e LAY 3l 55 e s

oUw>

axlbe ol 45 5,05 (Gl (i dlie g2 S g Of ailie Hlaly Cu e g (50 a0l 43 (omejyj & CulS Ol 51 2T
Qe sylol 095 45 LB didy o g anes ola alls YA OLYb! 1 odliw! b yldguo — panmnsd Cadd w0yt 5 @l (S Ol i Mg
S ore SNmoddgd i 31 cyg0jl bl 31 Jad wwd o] JINS- yle (g el UL (g0l 51 41 el (glyr S o VYYY-
PH o )98l5" gome b yawl Egoome Jolid (o)t 3)90 (cilhondgifo hud saidke 03 aaw Slasi 3,5 Bl o3l (g pmo I Jol 45 50
Shj G 2 Gl Nigwd 0 (5 S 05I0) NS 5 Oy 2493 93 43 &5 391 HCO5 3 CI SAR (TDS Mg® (Ca** Na” Na w3 SO EC
9045 310 L gl Wi (aduie Cuiy ey b Lol CumSld blES ol Cawd dy oo )5 comeddd (g 1 8liw! b 5w Wigy kb
P dsne bl Wiy, B yuiie I B S 390 45 iyls ouisl 33 Wigy oS (5 ko cGmas ola &y bgypo gLaoliay! LE
5 B o) o )3 VY oS 0593 55 9 WolKim! sao 13 ¥Y Oy 0593 45 il ol (j1d oizo W3L) i3] Wig, 3,lg0 (A
O CotaS Olyr 095 45 a5 315 (L 33 Wigy b Cannd (99051 gl - idged sy 1 I3 e (onbial 381 Wigy B guiie 51 comi 1 yiwbuns
) Cubs g apils 130,93 93 1 13 (liowsd polic CHIE (a8l Xy, Cowl Jg 3 2 9) OIS 2193 13 5 392 &1 9) (0j
Jolre g (SUs 48) sl Gaaes ola & Glaio O (g you 390 45 Wigy LS o (ot yialiont ool DB Like (Sl duogyl darly )3 4y 8 yuiso
S 53) o sine Wiy 61,15 Ll wo,d T dgus (O CudS 4 bgipo Sloj GG aw JS 1 3gs yio sl 39 (ot ) gy5uo £+
1S (alaals

om0 5 55 (JIS =l (g — pad Cubd (Shro ol S g, HR0G1gMS
Trend Analysis of Groundwater Quality of Shabestar- Soofian Plain

Y. Dinpasho®", A. Fakhari Fard®, M. A. Hassanpoor® and
V. Beheshtee Vayghan *

1-" Associate Professor, Department of Water Engineering, Faculty of Agriculture, University of Tabriz,
Iran

2- Professor, Department of Water Engineering, Faculty of Agriculture, University of Tabriz, Iran

3- Water Resources Management Organization East-Azarbayjan, Iran

4- MSc Student, Department of Water Engineering, Faculty of Agriculture, University of Tabriz,
Iran

Received: 19 November 2012 Accepted: 27 April 2014

Abstract
Understanding the changes in groundwater quality has an important role on the planning and sustainable
management of water and soil resources in any region. In this study, trends of groundwater quality of
Shabestar — Soofian plain using the information of the 18 deep wells and four Qanats were analyzed during
1998- 2011. For this purpose, the non — parametric Mann — Kendall method were used. Before conducting
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the MK test, the effect of significant lag — 1 serial correlation was removed from the data set. Hydro -
geochemical variables that analyzed were the total Anions, total Cations, pH, EC,50,%,Na%, Na*, Ca**,
Mg®, TDS, SAR, CI" and HCO; which were measured twice in a year, wet and dry periods. The
magnitudes of trends were computed using the Sen’s estimator method. Change points identified using the
Pettitt test. Results showed that in most of the Qanats many variables showed decreasing trends and some
of them showed increasing (but insignificant) trends. In the wet period, 21 percent of the stations and in the
dry period, 22 percent of the stations experienced significant increasing trend in more than half of the
variables. Results of trend line slope showed that in wet period groundwater quality is going to be
improving but it is not true in dry period. Increasing trends observed in both periods in the southern plain
overlooking the Urmia Lake. The steepest trend line slope belonged to the Shendabad (Farahnak) station,
which was about 400 uS/cm. Among the whole of the time series about 63 percent of them experienced
significant trends (in unsuitable direction).

Keywords: Trend, Groundwater quality, Shabetar- Soofian plain, Mann — Kendall, Sen’s estimator.
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