Journal of Water and Soil
Vol. 26, No.4, Sept.-Oct. 2012, p. 1018-1031

iy

(55y3LisS @slus 9 pole) S 5 O @ i
YA Lo YA (LT — po oF o)lous Y5 wlo

gl AS Ol i g Wi pw) 5 slies (send 590008 5 NG Lo gl 5,8

Neos axbss ol seb s~

-ﬂ)x M‘ﬁl &J.“ C}Lﬁ —‘a:‘}.\w e
‘\~/\~/\\°:¢.§li):@)l5

LXVCCS

oo 5 Bl o el ool s Ol izl (et S (S len,S ol il e R 058 Jled ) &ly ol seelyd

2 (87H) 2553 0 o (8170) (581 gl b ommss3 sokite & (35 (il 30 o @ipdi] sorl s4d5> 3 29290 o lio
5 LaogslS Lie s g OF awd (goatlS” 18 (stip)b oy cisivoi 9 2w ST ailio g dlady 5 Bl sloosgs Lo & 022
a2l sl ase (heing g (a2hy) e ss gl jldeeol (Ty TDS, BCIpH) (clo ol 65031l (e do sy
©ygmo d g e ddlale o sl (sl s daly )L ol sl ol @l sladiged (giail @l bl 2l 0nd (5l pdiges
e 9 003 010 5 —V/+ =AY iy aslyd 5 s wsor SBGT ) 800 e 1Sk sl 0 (s 8" H=7.5 §'°0+9.1
5 adilaie iajyj o] 45 imd o lis (gion] codls il e Ao VA 5 VY —OV/F s 4 o wlie ol 3 OTH e
Lo (d) oljlo nayigd & dogi b sl 039y s s iU cow anlipd @] Ll B 3 )3 ses 18l ot o8 jlaw 9 43,5 Lite o5 @Yy
2l o oS S ol ole a8 amd o Lt olioddgaghn &la gy bl o Sllie 5oL sloods il s sl b,
Ol 3 (CT, SO4) bagygs 5l o Jy e el i a5l 2l > Ol 13 lagigal 5 laigsls Liie 5 g lacSiu 53jlom 4ilaie
i 5018 oy O eladiged glusl claales il o LS (Lnliowd 6355 5 OB 5| 35) Labs yo6 Lite sy o5dle 4l
Ol 5yl aiged slaplSe g o (&S (slo tolpegladiss 5L Adl e plseye cd (sl )3 o oS (Bl (loj 5 sy Sla IS b
g Ao lis ) o 4 S35 cutS Dlig> o Jlod 5> a2l)d Ol g om dnd (&S il el aply s BLbI ej s glacl o ams o
Y adlate )3 ole Julood oy 4B L Ginen 35S 0 Sy 221y3 090 & Jlob g 0 oo 3l nnipej O s (i Ve

S oo J S | adlaie OF (S Syt 0o AVIY Lol ele

lasgs 5T s ye et (gldl saales oluly sggisnl 1 galS sl o3lg

Jelss o g adex ol j 4 widl oo Soe (njn
Aol bYST ¢ S5599559,0m Lol o ¢ Sd5lgm )b ¢ ol e
9 ol sl (V) 395 o)Ll e g (g9 bl
dLmJ S5 J)_..S 2 lodas R ‘Lm‘_’j 2o ufb)'l}m
Loyl g bayeuls cdale 5l oaliol b A(YF g YY) 3yl L anbo
S 5 slebees g (a8 slaJie (S lacans awlio
ol 138 ALl |y ol S 038 S8 Jole olsise
9 ) S u] [ REE- %) J.»S\w ).«oL& (J)?)'\"'Q 9 u)wf‘ "y

by S leis 4 (80 SPH) polis opl agigp) polie Jdoo
wesas au eyl jledliil ojgyal Al o dudo sl

-

Aol

ok (5 (LY g s ¢ anb (slaaxly ) u'" sloag,

e o 1 (S g 4Bl i g oyt (S ol g4 2
o @il ecblis 5 ol egyinl jl sl 5 3)90 Ol (el
e glo)giS1h il g0 (poll g pheo Jlws (uojj 5 (o
5 o clac] glie o Laggy e ble ol g Jlgl3

35 50 e oy (i (yno )] (ol )8 gzl g ybokiwl =Y g)
A (wgdyd oKl pgle 01Kl (Skie) we;pj sla] Cilaiss
(Email: Ebrahimpoor1366@gmail.com  :Jgtus ssiu s —3)



Vel sty candigife it 9 sl sigigil ol

iy bawgi lom5 g4zl jopl sase S g
05 ddge sakais oy paih .l oad dblsl aily ls (gbaosS
L Olgye codd jl glaciond 4 bgiyo gl (505 5 4201
OSlie g )e ¥ Azl Gos il bl e e VYA £l
slotagy b) ok FIA a2l s Jobo Sl el 20 ¥ ] Gas
YVl picdor L) jieghS YV o G2y 5 (eghS AV s yo
{F) ool (sosks

W g, 9 dlge

(870 &°H) il sloggionl o condsio et oy

ool 0 (6 )1 paiged AN 50l )0 olSiu] VA dlaws lg 5 (ganlyyn
Slcwnd (o oSl ¥) aalpn 3 10 oKl V wlaws oyl 5l oS
83939 SolSiun] g caxlyd (gandls ) oSl Y dzl)> Fi3mes
L ¥) ol W poman 5 (4l ((=2) 2905 9 (Jlod)
5 dasiy (¥ JS8) 28l o ezl s bl 5 (ol A oy
YL )5 (ol ¥) a2l y> cawd (il )3 048 (5 905 slaoly
(o5l ) 5 (o550l ) 355 53 5 olStn] V) > o
e slo el gyl matees Job p () JS5) ) 1,8
Slicely JS {pH) gl (EC) (S8l colan (T) O (oled)
Hge sl l odlatl Ly (g5 iged e o ((TDS) Jolocs
=S0jlil ORION-115 3 HORIBO D-21 (sLa o ,iall
logsnl 5 gl doeils 6 ySejlul jglaias .l osy3)s
b GBgyls 13 1ioe (sases ¥ oluss olKin! o 381°0 4 5°H
b 3l oolainl b ladiges (sallS” 5 (g)ld pdiged (6,5 duo YO (4l
Sy 0 b ((5dre dlgo Ll glym) (g Pslw +/FO um
odd iy sladiged I plS” 1 4 Byl Cgw) Sl 6 S ol>
WA )S @bl ble oSGy sl ofy ml byesls ¢,Sojlul ol
Sladiges salS lap bl S LS S (g pS5l> polate 4
leads (6 )leS5 (420 F (slod) Jls )3 oSl j) i ]
sladat o o slagbn) ol jl @ses V5 ol o] 2 09Mle
H3)S Ciliy Olomye (e b ol 13 AR Glie; g 50l
B oganl g embgiioyin slbolKislejl ;> ladiges (cadls
Lo 95l g b yasl (68 ojlul (gl lonys )3 3BT bS50
S—=Soilail glym g IC §ICP-AES sl aslKiws 5l Lol
Delta Plus XP oK jl w2593 9 YA 5ST 5lsl slagis ol
Isotope Ratio Mass Spectrometer (thermo Finnigan
UL 550 by 0 g Ladi @ pwy (ly g 00latwl Germany)
e 5 SPSS16 o Arc GIS9.3 158l oy jl iy & (cladiss
ool PHREEQC2.15 58l o, 5l Lo S eludl asles o),

sl 005

o 3L 38 g 03518 Jl ik (e saosisil
Ao weisnl sosld (7)o of glie ks 5 Ol 2
Swelind Cloogas (wyp @zl ol Mo 35 conss sl
Sl anly Ol e (iSen (53908 (88 LU T ol >
alllao ¢ Sogll Lito cyuass ety )3 ()i 0gmy 305 ¢ i
o St e 9 (V) elladdSsll o (59)g umedly
5 w0ipg 9 aw sl CudS WSl olandgl laanly
& 9 oles ol ko) lgsl (Su3glsio hen luogad s
(YY) 905 03lial (laslgs] bl g 445

e o] gl (a8 Olpss )y p adlas oyl 5l G
o gaiadiny bl lg); arlys ol ass eeis g
L o stlio s (MMWLY ol b o (osispl bs sy
3593 polie S5 (GMWL?) e b o osigpl ks
Sl 4 s o5 9 (e slac] lie (570 5 8°H)
Ol Jao g 2,983l 5 Olseye dilaie (L OF o
oy Lo lpmiogde woc il 00,3 asl)) adlaie o9 395]
S 5 sl dges sleslawl U adhaio clacl ondesgyiun
slao] iz ( Lole Jodow g slaises WJUT elusl slaales
O (b Bl g (y 2 3)90 42l 9 Gl pe > (njn
ol 43 5 aslllas 390 adlate (5olnd b g ;S0 b o polke

dadllas 390 (selloso (ouuliad (a0 9 Ciandgo

Oloye (8 Jlomd g LS Y 53 lom )5 (YU g2l
5 et MW sLis ) 5o el oyt o 53 (ks ol
2 () oS g2l 0,15 )13 ey —gaiien 0195 59 5 1y ] oo
093 725V A ly Ole e —gtie 9)el8 grie gl pulal
=5 O anl 5wy S S (w8 (555,50 oS
L asliyS) 05 (965,50 b (il lagm) 5 (ol b anliS)
Cdd dplls (Sl ()5 s028 Cunl 03,5 (G oSyl
3 e s Yians) Segiglly oad (55 )55 s Jal g po
olome > dnl 0)e gy g sl o)l Lise oS ol ()]
blos sagly Slyblccul ass s )l, 8 o, 515 (Salys)
5 (3 G > 3 o)l ) oy 20 36555 slaSin
0l yaliie 5 050550 ol & awl S Sal b Siw ied
gy €9 =2 9 Olymye S J3I )3 anld ailigy o
O 42hs by 53 Slgw) cpl Culus & @iz 318 (¢ 5 lsS
Jlas 039 oy 5 S st Slgu) ol (F) Lilkioe 2o Ve ]
) JSe8) Sl 39g 4 015 555,55 Sl el il

1- Marivan Meteoric Water Line
2- Global Meteoric Water Line
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1 - Local Meteoric Water Line (LMWL)
2 - Vienna Standard mean ocean water (VAMOW)
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Abstract

Zarivar Lake, located in west of Marivan -Kurdistan province, is an important natural freshwater body in
Iran. Therefore, it is essential to investigate and to protect the water resources of the lake's catchment area. In
this research, to develop the Marivan meteoric water line (MMWL - §'%0 vs. §°H), to determine the surface
(lake) and groundwater interactions, to investigate the factores effecting on water quality, and to find out the
origin of cations and anions, water samples (rain, lake and ground waters) were collected during measurements
of fild parameters (TDS, EC, pH and T ). Based on isotope results, the MMWL is-obtained as 5°H = 7.5 §"%0 +
9.0 and the average 5'°O values of rain, groundwater and lake water are -8:3%o, -7.0 %o, and 5.5 %o,
respectively, and 8°H values of these waters are -53.6%o, -42.2 %o, and 16.9 %o, respectively. Isotopic results
also indicate that the origin of groundwater resources is meteoric water with minor evaporation lost, however,
the lake water showes relatively high evaporation lost. The d-excess indicates that the influence of the
Mediterranean water masses on this area. Bsed on hydrchemical results.it-seems that the composition of both
groundwater and lake water is attributed to natural rock-dissolution proccesses, with anthropogenic sources
(fertelizers, waste water, etc.) for some ions (CI,, SO4’) in the lake water. Mineral saturation indexes indicate the
existence of very low amount of evaporative minerals, and low retention time of water within the aquifer. Cluster
analysis of water quality parameters and sampling locations shows similarity amoung all groundwater samples
taken around the lake. In addition, all lake water samples also have similar quality, except samples taken from
North and South of the lake, and groundwater discharges into the lake from the North West area. The results of

factor analysis indicate that three factors controlling about 83.3% of total sample variations.
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