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‘Watershed Management Research Journal (Pajouhesh & Sazandegi) No 86 pp: 81-87
Investigation about factors of ground water salinity in modeling of ground water salinity on the coasts of
Mazandaran Province
By: V.Gholami, PhD Student of watershed Management, Azad University, Science and Research Campus (Corresponding
Author; Tel: +989113153510) and M. Jafari, Professor of Tehran University, College of Natural Resources.
Nowadays, water resources provision with proper quality is one of the important needs. Additionally available water
quantity , water resources pollution and water quality are problems about water provision .This research has been
done to investigate the factors of ground water salinity and to present a model for estimating groundwater salinity
on the Caspian southern coasts. So, these data were provided : water qualitative experimentations in this area , annual
precipitation and evaporation , groundwater depth, surface water salinity, aquifer transmissivity, topography and distance
from Caspian Sea. Then, Multivariate Regression method was used by using SPSS software .In this stage, groundwater
EC has been entered qua a variable for water salinity or dependent variable and ground water salinity factors have
been entered qua independent variables. A linear model and a non-linear model were presented. Then, resultant models
efficiency were considered by using these models in the areas that (east of Mazandaran province) their data were not

used to present resultant models. Finally, groundwater EC average map was provided by using the presented non-linear

~

model and Geographic Information System in the east of Mazandaran province.

B Keywords: Salinity, Model, Ground water , Multivariate Regression, Caspian coasts.> J

Srisuk ;5 slo Ol (50— &l Jow @l die jo 0zl
ools plwil Sldllae aibl ,o ((VY) o, K—ea g Hall 5 (10) (5,004
o903 &1l (6 9 Sl o Sl 5 St Cande sl b S
@ i S 2l 69 50 e Jelse (o Susly ol i
@57 2o 53 sy 2l i3 25510 sln Joe Sal)f sl

el @18 5 g0 (a5l L) 5>

g, g 8lgo

Syl sl bl cplauloads @l ol pl Jla—iys oliaisle Ll

@ity ilg sl olelila opm b iy )55 by 4 Jleb
e 350 dilate 098 (oo > S 5 PLS sla Ll 4 i 5
FY-AfY 8,5 Jsb sgame o UTM(zOneY) pga pis 5o
sl 00 &8l FoVEYYF U FATVY Jl s 500 g VEVAVO L
5 % e e P By madea Vo aiie s
lacol Bzl j0.098 oo Jold 1) s e blin Loes g 009
b g guey s sl O oS Slaolej] Jols (VYO -VYAL) alle
bsgin Gos o ] (633585 Glie 5 (ol oy OS5 55
uu‘wulﬁdbomlw5uu)lJ)Lo‘5w)):)ulL;Lbo).ﬂ.w
(P ol oS! YO Sl o ags (wbilga loslw) ol ai5k
39250 (i el o VY e g (6 yieg e o VY
Sl i85l 553 dolaw 1o G YA i (5,51 05 dilaie mha s jo

doddo

Cale; poe g o Cumex (il g anlio Cdydoy b ojg

ol b ool Ll 5l ool ollas o lams S slos il
5 a5 8 anlllan 500 o glie oS i aili o Lol o ls 9
oS Conl S g0 50 Ol 093y el oo (gel 8 Ol aS Slallas
Sladllas 1A (A)ols 138 solawl 5,90 1) 1 ol a s 8o ey lgn
Al (e 25 9 s o O (Sogll adllae ol O S
oolail Jday ;a5 ygubes YV Coodles ai ;985 10 (F)asily (oo Cuponl
Ll d(19) cal 00l jlas- 4y Cogllash CoieS Ly (e 5 sl o
Comod| Sl v () 0Bl cod cws o a8 Sl olpl o905
Gl s 3551 5 ST (g5 45 5ge else aile wol S Sl
Vo5 s Sl 58 olnl Jlas 5 a3l o o 5l 5,55k
ol 5 o il 5o T et 5 (Gomins 2 o i gl (05
Wby oS Cesload sy (e 5 (sl Ol (5555 Gl
PS5 Ol s s (F USs) LT GLLI s 55 sl azes o
S5 x5l ol 5555 epdle (Nl (oo o (IS
(oits S 2l sl s lie 5o Ol Sl S 55 ailate
ol (VDo b o )15 56 e 25 sl o (5553 ()l 50
e ssmins 2l s idelds (o 25 2 )55 5 Jiga Jele
oled SB xla s gla Ol ()55 it gl 0 p5u g )b
AV ) wdl (oo byo sl alold g B S g55 Lo S5 (3585
Jsloe olge Jl gl oL, Jow o (V) o, Ken 3 Mixo-Xian
o (V) oK en g Heaney .aisges 4l Jodse slo bae jo
sl e oje > 10 (g)a GhalS g Cupoe sl ol Sl ()

@

(o 2i5lsid 53) @ﬂ%f&% . 9%


www.sid.ir

m (Sl sl sl gt AF o les

abuly 3925 pae sy oot a8 T IS Jelge e 1ot a8 SIS
(o 2 2l s b sy i 2l Gos g 3 (Gl m )l e
S 2 (St Oliee datd oad Sl (a8 Jae 8)ls Jelge ool
oas &V Jgazr ;0 (heeins 2l )9 b (S Sl colaa b Lalse S
Syl ke ay 0 yusite Wiz g 5 By G5l ol bl el

9d (oo Sl 5 aS Jae &g (Joe

logEC g, =V.*\ALog ECgy, - +¥vaLogT ()
++.Mlog Dyt ¥¥

iy o g (S pSIlcglaa TEC [ adoles ol o aS
(b O bgie So pSIlcolaa TEC] | (e (8l wgeg ,Sias)
5350 2 Emtre e e Olszl OS5 gne il e LB T
sokite 4y 5950 Jue aBl (o yie 4y 535 (6l ye 3l K6 a Ll D
S Sliolesl 5l Lol polie g Jow Jowgi oo o (i polie
Olon Lol sl oo s lin 5 @31, ¥ Jgaz ,0 o pole Slidiss Lol
Colan 5 bl o 0game s Jow plo, o5 ol S5 a5 ol
)lw‘bwﬁ&u&n;‘dba@]a_wu‘b_uwégﬂ
D aolgzs ls e dlol> s Jaw (Jow 1 Jele ol Bas L 80k
585 Oygo b pd Joo Sy sl gl (See S5 4 (nlnbe
(R=10+V) el 00 43|)| ) dolzo O ygeas uTA;L:.u
()

log EC =¥o.¥\Y(LogT)™” —\".ﬂL +¥.VAQ

LogDs

Jse Qal ‘Siljlf sl = 5"’ Joe alie Jow Q‘ll Lglm):,al)Lg‘
e ol (sl T plin Sl sl a5 Blo lKa o 5
S polie b Joe Lags oas 0514 prolieanlis 35k 5l oSl o0
2855 80l 5 o)l 30— T S Sltalejl B b sl ea s
55 4 (i o) 5y8 Tamgiappalin 3ol (sl Joe ol (F USC5)
515 55 s 1 il T NS5 il okl
s pf Jae il oo 993 g sl ledlbl o jaisle sl o coles
S5 i angd sl (2Ll SleMb it Lapes ;3 00l )|
Sl ool @) F S yo T ams g 1l oyl j05ke 5,0 vy ol
dibaie (pl 0 o)) ol lwgie EC iSTas Cles ol |35 6 Uas
690 Ol s ey (pl pliy 0Bl (oo yio (il p wge e £F - -
il o s M et o) 5 e e e s o 4l

S5 Azl g S
JML@QTJlébs)uTébJﬁlﬁjA%}zdjlybé_itj
25 8 ol 6598 Glime 5o 2l op iy hlo (raw slo O (655
Olgzel WIS—i5 £63 530 Jole (ol 5l oy (V Jgo) il (o0 (e

aS Wloas aid 8 Jlas o (g 0-b ety ST b lul 5,5 b
alols J3|A> m.j C—?L;d" Olb b uLu)LM: G’Lx]Ua.o al.>._ S¢>g p og)l.c
oS (6 g et 3 e e s Sl sl oS 4 (e
V USS 5o gyl diges slo 8 CoBge il il 1) ((oda ol
6‘4.1!4.AAJJ.A 43|)| L§|)" OWJ‘“}QW;) U.JB) éjMGAOAmLM.A
Jole slp ol a5 G s 2 lawsie 6555 950 polaie &
TSl el sl 5l g ol lawgie (EC) S xSl colan 5l 6 y9—
g5 Jole 09a3 (o5 (sl (ouilid oy IS (ol Colam) bawssie
0 s Jawgio Gos Jalge polie g yql Foz s oolarul Slgal oMo
ol lawgie Sl colas iVl yses g o,b lawgie ¢ g ) ol
oolal o b0 s alols g el oSS awgie JES! Colls o o
534S (5,10 il g cwlidlgd (o e Sl slilejlw Sledlbl
YA joalls —woye Jobo o ol S Sliolesl slass .cé 5 & 90
d‘Jl—““Lé_""")ﬁ‘)st)a 4.39.0.;\” M}:—A)}b—!lﬁ‘oo% u5LaM<b}oJ
(al.i»...w‘ S) 5o ‘s‘z.‘a.w A_;‘ EC le).g Ago0 A }..5|~.\> ) o eolai !
315 Joled (815935550 (mgmine Sl it S92 pae Jody rizren
S8 e xSl bl @l Ll g 4 s s 8o Lele ()]
SIS colan cd 5 O p0 (Stepwise) p5 4 o8 bg, 4 SPSS
Ol Bl Fse Jelss g aly oitie Glsis 4 (o 5 o lawgie
golel 1S sl sl psi Jole—w 5l ablie jo oui &3l Jaws
9 CA; )‘)9 G’L))l Sy90 Og2 oo oolai__wl JJ.A 45‘)| L;‘)’ t)" SleMb|
039 e ] 6l EC lawgie Jlade Jolis a8 cais S Ui polde
Slel O pole Slidiss ylejlow lawgs oo b,155 Jawgio polio b
bugie polie 4 5bs (Vakal,) o &l as Jow jo Lol asod awslas
sl oK odgdte ,o |add Lg)La] O 48 ol = kg'x]aw uT EC
oo ol ol Bl b (B5b 5l g adly (oo (s )3 (50900
Yoahl, Jas o Jow SO cplpls o il ood jls s alol>  las
Joe ol 2L 5 ¥ Jgar ads i)l (o) 5 o bagie (g5 051
Sllllas ol> gl O alie Glidss lojlw a5 slo e yo s
@il ol @ls 9 2855 513 (2l 990 9Bl (oo (S (S SlaalesD)
s daaze 30 Jow ol Coles jo .l oals &3l Y o lels S yo
Sl Sl alaiin (pl 1o (650 Jlaz a5 haiile 30 50 (Gee)p) &
by slo Y Gldgen b jshaie oy ol a8 510 il o
NS5 Y Cobls Lawsia polie p53, (solo o250 e 6] 45
alols psd; o5l sl 4 b (i) Y 5 (Slod (lo azii) gzl
£355 63l sy Y o o a5 b 2l (b3 é Jae oo )
oo &Sl F S 50 a5 all o due) ) ol wgte  SG S colan

Ul il sl ()l 10 aiged YA 0is,S5 S g, b Lon

i) 2l lwgie (698 09l p jelaie 4 Jow &l 6l ],0550k

(S 53 @@/O{%fﬂzj gg . Q%

@



www.sid.ir

4050000

4000000

3950000

3900000

500000

550000

600000

650000

700000 750000

4100000

4050000

14000000

+ + + 3950000
o i ok oSy .
b s 5ol o s ol DI sk ol e ‘,{*ﬂ
0 S oSy FH S g
N £ 20 0 0 0 Kilometers
+ + + + + + 13900000
500000 550000 600000 650000 T00000 750000

oy wizr b 50 (5 031 50) (5 09 )i ¢ i (3] )b (5o ol | (L digs cantllan 8y g0 ddilaio Condgo —) S

9 st sl O (555 Gial331 F1 )0 )35 gir Jolgms 30 (BLS Giuligy 0 Ol g 35 a0 adsy -Y S
AYAD casilan 3,90 Ao (635 yo s>19) im0} 52

@

00 & &
(S5t 3) @@ wofgég@% .


www.sid.ir

Ol 39 Fao Jolge g (Sao) 25 O (S9SN Colud (o (Smod =) Jguxr

ey eSss Jasl el Lo 5l alols by o5 | ool gt

205 25 2 Gee

—+[-Y¥ —+/YAQ —+[OYF <IY# <IYFY < [OVY

AR =015 0 yukin Sz 90 55 3y b S S 12 5l Jolo @i - Jgu

S gl onilalsl V/OYD Y <10 A¥ ARVATA <efs
S

AIAYZN Y¥ [+ TAF

Y/7ay Yy <8N

(R =e1541) 6 uiie Wiz o5 G5 b (o e Joka il 31 Jolo gl —F Jgr

Joe sllaz ouilesl Y Y 3% \Y/OYY </
AREA Yo «[+OYA
Y/Fay Yy

(RY S1B4Y) o e Wiy o 55 Gy b (o e Joe 2 31 folo s - Jpum

FEYA- - f-2v¥0- yay/y \e. FOA VAOY/# YAG-
FOFOFO f-71.94 707/ Y Yoo FAY - YYYY YY..
£AYA0 - T-0AVF- YY-/A oo \yyay \Y-a/% AR
IZYNEE AR AT R YY-N\A \e. YFov YiYY YVZA
OYY. - f-04A-- YA# AR YA O Yoo Yo
FYPYO- f-TA00-. Y¥O/IA Yoo ) - OAY YYFA -
FYAYD- fo0NY-- Y¥O/IA YO - AYYY VIAY \F-.-
FOVO-. - Y-0FA-- FOF Yoo N Fe \Y\Y AR

(ol (&0 S99 G’da.m uT sﬂ.\f )LnT oL\ﬁﬁ Jdw 1 digos dlawi colod :EC ‘5:515 polio &0 )

&ﬁ% @

(Fobes5) @ﬂﬁ 0; Oﬁﬂzjé



www.sid.ir

.--Jé _

y = AFYFX +1A2 40
. R =20y

2 P93 Sd o g3 0y 315 21 Lammigin (BC) K Sl i 3,551 31 (5l (b5 i Sk @l (3,1 -1 S
(Jo 5931 32 yrolio b EC aBly 53l dumlio 32yl 51 Joo o) (b 5)1) yio (il

660000 690000

66 0000 690000 720000 750000
T 2Ly
g
5
= + + + +
=
Caspian

750000

0990 95500 ) (o 5 o bwgin (BC) Sy sl cylas abis - F i
20 b pf Joo gl 5 Al cnl i plhaisle (B Jo g (e (e
&2 0 () Sy 4Y 99 S0 L (Ll e Sledb! i Lo

ol ety gl NS JUS! Cadsld bwgio polio 5 b yo 3l aliold

15 G ot oliee 3l aiao ol Lo ailiwlte a5 ol o 38 b
395 Ol3em b sk Olpeo ol 25105 ot 5 Slallas slo oS
ol 4 a5 b aSGliz bl (oo (dly (SKhnrod 9 gSins alaily syl
Vb (556 Gl 2l L ghasile plial ©F (S Slsobesl s AL
adllae 390 adlate 3,5 )0 o (o Fre B oj8 ) ol VY2 - )

slo Ol (5598 (1+) 4538 Slidos g Gaios onl 5l ol @l Gillas
e 3 ol Jole 31 LT JUl colls 5 olysl EOLSES £45 ¢ mlans
Coppola adlas gillas wialy (oo sy T )55 Oliee o 005
oo Sl 1 odle ol oyl Sy 45 (Y- - 0) o5 an ¢
Ol 65 5o (Soiny 13l ooy o oliee sl 5 BlsPe] (SLs

@

(o 2i5lsid 53) @ﬂ %T&é@ﬁ%


www.sid.ir

-;“s)b}*ﬁ.ﬁ s egh AP ol

S lislsm Lol o oulitlsn (sl ol LoDl o Lol -¥
b Sliios lesbs o yaiske liwl oxbaw slo O LS @liglejl LT Y
RN
Sligdos ol plyaijle il (e 5 lo Of (a5 Sltalosl Lol =¥
Sl o gles
gl Slisdos ploslaw (ol yisle il (ganj 5 Of slo 0 )i Foe Lol -0
alpl ol
(8355 b ] Ll 6,8 6505000 Jgol (VFVY) Juoslyle -8
o FYY
SIS Dgmy ST (s 2 OFAT) o St g 0 S g o oDE -V
Oy Yl degormo 3lya fusul 0jga Cd (8l 48 (WL Dby,
MY o i 5 iabosd o islon
Oy ol ol asil (pgs al> (68 )5 (53505,00 (VYYA) o (ggqe —A
AL
99S )l p asd ol Vil e v e (ST 9198 sl asids A
10- Brunner, P. and Kinzelbach. W. (2005). Grounwater Modeling
in remote Chinese Basin- How can models be improved in areas
where data are scarce? European Geosciences Union 2005.
11-Coppola, E. McLane, C. Poulton, M. Szidarovszky, F. and
Magelky. R. (2005). Predicting conductance due to upconing using
neural networks, Ground water 43(6):827-836pp.
12- Hall, N. Greiner,R and Yangvanit. S. (2001). Modeling Salinity
management at from and catchment level in NSW and Thailand and
Modsim 2001.Australian National University,Canberra.
13- Heaney, A. and Levantis. C. (2001). Salinity management in the
northern Murray Darling Basin, Tamworth Regional Gutlook. 14P.
14- Mixo-Xian, Z. and Li-Ping. Z. (2004). Combinational. Model
of Solute transport in porous media, Journal of Zhejiang University
Science,966-969PP.
15- Srisuk, K. and Toth. J. (2000). Groun water salinity and Three-
Demensional groundwater model at Ban Nong Khai Nun,Khon
Kaen<Northeast Thailand, Conference on Technology and
Development in northeast Thailand ,186-216PP.
16- Tushaur, S . Deb Roy.A. Qureshi, A and Wang. J. (2001).
Sastaining Asia s Ground water Boom, An overview of issues and
evidence.34P.
17- Zhang, M. (2001). Information-Stataistics evaluation on
the effects of ground water buried depth to upper soil and
groundwater salinity, China postdoctoral preceding science press,
Beijng,China:221-224PP.

gl oo 0aliie 3yb Byl ay 08 I ey iy sl o 5558 a3
EC) Sy culan plie lhaisle gliwl 058 Jolss 10 45 (5 5k
o Lelodg yio (Blow 3 uge 9)5ee Vo0 v ) () ) 2l gt
2 oogesSen PR e jlade 55 ls SLbLlul (3,8 Jolu
] 00 U")‘; U)"‘ g.:" éJL.A uLM.?U uLo)LM: ‘Ia.w}: ).»..: ):.MLMJ
5 s (Ko oy (536 ol el cod @l sl Jas jo
diged sla e 0 (e 25 T (69— b ylo (ime alal; 9529 pas
LSS 355 s o 5555 sl ol sl 6 36 5 5
oSl colaa b psed Gl o izmed Sl cai5 0 g Slgl
Ss2g pae Joy uld aS ol g2y s (Sivad S ) ol
380 sla Lol 5939 pae il )0 g oS | e i B slo oS
Jolow jo ol ol ddlaie gl o 0l dalllas 5 50 adlaie mla o )0
syoye Bacbgl o4 SGop b alold sals el b oo
5095 cawlio e SL ST ks a5 Wil ouls ja e ¥ 5l eS e
aiz o 0 Lo jlaleliigrie O 5l Gl sy p) oloaw 3ec s
oualive yio (Blo pr (egag Sea Vo e vl G (S pSUl Calas taglS
ClGued 5o Olyl S s SB g9 13U p walsb ol ogd (o0
P e ol Sl 5l S ldoe comoe b)) ioran a5 5ls 0 ST
G e Joe 0 )5 wil oo (e ) T BC Lagie ppolie o915
Wil oo pden o S den 6l QT);LA‘)Q 9 o5 polas 3925 Jdou
SBOGAL (s ¥ (L polie iy iy )3 (o et Jan (] U
s ¢ b Jae baslie o (YL Slelas ) b yo 5l je0 (s sl
CaeS Bl 5l (e 2 sln Ol dib 6l Lo cnlols (5,8
@lo O (S iSIl colan gt polie (s Gy (e § 2 sl
c—wlio 0dgy Slalllas gl ol a8 aS™ ly0i5ke Slelas )| jo o) )
Qb o5l olggel odLSas Jlasl coll lawgie
S10ya8 g ST

Gy @ oS ol lole g ol 8l poles (o) an 5 oz 5l LG o
u—‘ UL.Q ul.o.‘.vr.) QL")L"" uaya? 4.’“.\4‘ 0500 d)l" &Muﬂ)o l)l.a
peiled (150,08 9 ;a5 )9aS (culidlen ploslu 5 Ol nl

b Sy
1-Electerical
2-Tran Smissiviy
3-Ec Ground Water
4-Ec Surfuce Water
5-Distance from Sea
oolawl 0580 2ubo

Ol (6 33985 50 g emolid (pey OS5 gld 4t g Dledlbl )
Olpl O glie lidss lejlu o))k

(S 53 @5/@/0{%25 % . Q%

&



www.sid.ir

