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Figure 1. The study area of Tajan Plain and its location on the map of Iran and Mazandaran

O3 swdiae 3 &S (S piime Sl by) | NS oo (S
3y90 ayie blazwl o ad, LI (Value Engineering)
L (AHP) 1y dlids Jlos oy 05 oo )8 edlaul
bugs o 43b n B asls (g5 Slugli oo plo JSit5
VA Jlo > Gbgy ol 9 cawl oads &3l (Mudge) zols
ol Sy adbasy (Saaty) elo bwy

(AP) (150 dhdes Jalo5 s,
Gy Giliee 3lge o 3l OBl T3 (6 S erena
s )lmo gy (635 paonc @l 50 bl o Bud &

e (S5 slapasls g o)lee Mo lapenad <l

d)jw 2 I) Lbul w w] as .))‘.) .)9%5 U‘)ﬁ)

1- Analytical Hierarchy Process



AN

Sjlne 4 barye claa¥ oy s G5 ol 5
usboe 2 i ia AHP g, 5l slizuel L ciliee
oy b o LS5 )
bl g Lol @lls (gpslaen al iy )b Y
b )lso 5l plS ya 555 9 Cucdl e 3)50 40 calises
ol (aeS A Jgde 4 dag b Bun s 4 o
o Gl 1) el (eS A olide V o> (Saaty)
()

WAA Gl 5 jol 1Y+ oyleds [omd Jlo jusul o5 o e daliing

Sljlre b pSpredd (lp edd Sl lapiuge
) s o5 5dgap el S5 1) ol wlSais
2 ol (pizen g A (o wald (e dlude ©j50n
o3y BBy (S paonad 3 Iy cilisie (slaan S anl s oyl
O ylme 525 9 Ljlre (g9 Camlus Jlos (Bl
©glad oS o o3l Uy (29 dulie sl cnl pogMe

(Saaty) 295 sdulio glp Slus i polie =Y Jod>
Table 1. Preference values for paired comparisons (Saaty)

e Hlide

I g Coonl

Sl Bk (i 65 Cuenl
Sbj b 5 Cunal

Sbj s B0k 55y Cunl
3L S5 Sl

3L b lwgie Cuonl

buwgio Caonl

buogio b oluSy 550 B3)
Ol 5y 3yl b g8 9

- <t -t - &5 » < > .0

AXW=AxW (v)

))])) 0)99 )lJ&n gg) J..»}J )lf)lm A UMJ))LO as ‘-SAJ1> »
it yio ply )l ads g (g ke (325, 32) 032 1

Z A =n )
A

A

e 210 )
by g o ol )3 ol ol
AxW=nxW *)
‘lmax il )lf)’h»lj A =>9) s ldo u”f.)ﬂ" &S uﬂb 2
\4
AXW =, XW V)

o329 polio (S 5 (295 Clanliie (o sla S 5l
23,5 o oy 5 Adlae I ookl b APmaz) s,

A
?zla!'j ’ M"':r ( )
m’:. =
';I'max (R)
n .
PR = S
max M”J;
g 5 b bl Jgas )3 oad odls yo3)l ol 18y

i lw
Cand 4 W Sgiw wple odddule (355 polie TW;j
A bl Jgde 455 jl g 04l

bjlire (295 dulde y ylo JuSits =¥
duglie uple 5l jlaw o wdin (:S0le duwlxe —F
(bij) <>9)

by = ([ ] _ o )

295 delie il Sl o o s (3o 1Dy
el Jlre & Cod gl e Coanl iy

(¥) Al yo 5l ool i gl (1 Silo (33,8 05l 5 =0

b..
w, = %jb
=1ty pli Jlixe 0139 Wy
S oS ol (gljlme Slass K
S WL &5 w2

dades oo S5 Gbacuze cidere I S
oadplml (slacglad o (g)Bjle oyp el (lye
Adlior lns 2 g Bjlee Cuenl Coyd e Gl
Jlen 395 o0 3)9lp SIS 4 o ajline ol By
b 1y ddgy Bl w0y dgg lacuglad »  Sialeal
sshaie o il Gble 1) bagygly (Sialeal 5o U
0 e jl &S (CR) sbo )Bjle cupe
Jobs (RP) g bolas asls 4 (CP) )55k
b 5o cups onl axlis 350 35l p 5
D9 i g 395 lacglad 1wl Gjge cnl pe
Ppesiad g Wl » &S A ape puile

1- Consistency ratio

2- Consistency index

3-Random index



Vay

(IR) (5,B5Lub g3 o8 il g0 (5)B 5Ll 5)50 > gz

Do oo 04sali

Dgdi e dpmlxe yjabaly Boyb ) 58 )WL £
I'R=-" (M)
GIS ;3 Slebl slaas¥ ans

oobo b (owlibipme) Al (gl cnl el il
do & bl claedls 5 yo ¥o DEM O/Ac--
dls 0 Lg)LoT slodly 5 sloanlio slaol> (VWAD-ITAY)
8295 Olgeds dalaie gyl oy (glaols (VYAF-IYAL)
culie 3blie (ololid sl b 3y90 SlMB slaaY
85 18 olisl 5y50 (weini Ol (Sgias 48
il ol wmd) Sl &Y 5 jdaie
Elsl e Lise) Sits S Canlses ¢ ) 6yl (S
Lo ;5 adlbe 390 adhaio (anlyl 5l alols § S
U595 bl y1 e 133,5 o3lel AIC GIS10.2 )58l
IS 0js g S Glise «olye dlude oo
Expert Choicell.l ,ljleys jo &8 i (slayl)ly
&b ) Gl sba¥ 5d )5 b
pboal dslpe (V) U5 > b edliwl Weight Sum
ol o 001y L Sl o yguody Badods

Table 2. Inconsistency index of random matrices

AHP 9, 5 GIS salisil b (iuejj sl (e gias 435 sl p cuslie Gblie (ancuglyl 5 (lolis

FIW S i pile laaly 5l o5 lade o yieS :W!-'
ol sl N (golas b 1355 o)lgen Apygy &5 bl
N5l Amae 3% dold (o5 )55k bl e
A usle polis 13 oS Glool .85 anlgs Aol oS
Amax oeyada 9 A oky polie 1 (il i cage
(‘q'max_n) SN 9 Amax Jols Oﬁl)fhf D3)5 (o
Sl ol Glp 0 Sl Sl bl
nolde 4 ('lmax_n) ool S O Sl e le
Sy cnl @) lp oy b (St (Guple Job)
bl ) O 28 iy 5 Gygod ]y polde e
I-1 :% .\,.,;L;o (I-I)d)g)'l'“’b
n—

0)
Ly o g duwloes a3l ond ol _solas MalS sl slae]
S sabie (LLR) Loolas Lupyle ()55l Lasls
Vdgte e san N glagmple Gy gl polie
Sl OBl padls s Jolbs puyle 2 lp
Gy ol slre iim o (LLR) dolas s yilo

3oL (slo o (65l a3ls Y Jooa

n Y Y ¥ o 4 Y A a Ve ! VY WY Y VO
LILR ofee N /- VY VIYY VXY V¥ V¥ V/¥a VoY V/¥A Vog Vav VoA
| O S0 e Pl S gme w0 sl clie Blolis sabiuglyl 5 lolis |
¥
. I S I r
3 E 3 3 e ..
= = > 3 3 3
El Y ) b )
|

| Expert Choice 138l o5 ;0 AHP 3y, 4 (255 slajbne 525 s bajloe 558 Comed |

:

| L jlme b 3JUT |

!

| GIS ;5 SleMl claas™y ags |

¥

| AFIP (54, jl adel csty (55 b 1 555 sl 308l |

v

| i) ] e gme dpdii (gl clie Blolie  olols ands |

i

| OFS CuDd 40 eglems dpiaT walisis cola yDe, o p |

GIS g AHP (bg, jl eslisial b (a5 o ogtan 435 gl cuslio 3blia plulis oo =¥ IS5
Figure 2. Identification of appropriate areas for artificial groundwater recharge using the AHP and GIS method.
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Table 5. The results of sensitivity analysis of the desired criteria
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Figure 4. Sensitivity analysis of the criteria used to identify suitable areas for artificial nutrition
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Figure 5. The final map of suitable areas for artificial groundwater recharge using the AHP method
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Table 6. Area of classes suitable for artificial groundwater utilization using the AHP method
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Table 7. Possibility of using different artificial feeding methods in Tajan Plain
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Abstract

In the coastal region, reduction of groundwater is one of the most important problems.
Excessive exploitation from groundwater is one of the main effective reasons that lead to the
progress of saline water, especially in seasons with low precipitation. Therefore, at the current
research, identification of suitable areas for artificial groundwater recharge in the Tajan plain
(with an area of approximately 33467 hectares), was conducted. For this purpose, the necessar
maps including land use, geology, gradient, soil texture, dry soil thickness (non-saturated soil
part) and distance from the waterway were prepared. Then the final weight of criteria and sub-
criteria were determined by using AHP method; after that, by using GIS software, the
mentioned maps were combined and finally the appropriate areas were identified and
prioritized. Then the different methods of artificial recharging in study area were evaluated.
According to the results, 6.91, 38.80, 25.15, 21 and 8.14 percent of total studied area were
completely appropriate, appropriate, normal, inappropriate and completely inappropriate for
artificial recharging respectively. Because of the short distance between study area and coastal
region, some options like flood spreading and construction of rubber dam is suggested to
artificially recharge of groundwater and to prevent of the saline water's advance.
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