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Figure 1. Location of the Hable-rud River Basin in Iran and in Tehran and Semnan Provinces
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Table 1. Scale of pair-wise comparisons in the AHP method
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Figure 2. Slope map (in percent) of the Hable-rud River Basin
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Figure 3. Drainage density map (km/km?) of the Hable-rud River Basin
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bylpd by Wlg o b JuS 5l 590 Juolgd ) bdade
Oldlls b Giod (ol @l 290 42 Jome ulide
Bl (V) GhlSen g (o) (V) Slodes 5 o>
(V) OKen g (58NS (A) 2l 5 11 (YY) () Sen 4
) Sl (V) phlSer g bry 5 (W) ohlSen 5 Luls
IRE 59y 3 pe (SHES ele G plgie 4]y JuS S

63,5 b ye ket

G e o ey gl bl it

JuS S5 Gl o cul 0as ly adgn i Jlad
g oo 5pls 0imd L5 gols (B JS5) 18l e 6 5L
Gl (Jop L9y 9 Vb JuS 1515 L sble > laol>
crl il Ui Ty oml JuS @515 L gblie ) gl 8
eSS polie | )l &5 58 gl Gy cllas
Sl S o O yge glme plyisds wlgie

500000 550000 600000 650000 700000 750000
o o
o o
o o
Q9 | I FS
©0 ©
[+2] [*2}
™ o™
o o
o o
o o
S S
N N
[=2] (2}
™ o™
o lo.iM 5 =
o o
21 g
8] ot 3
3 <30
§ (73 3050 §
g 1 C3 s01-70 r %
| (73 7019 0 e 8 |7
3 >0 -
500000 550000 600000 650000 700000 750000

2978k B39 adg> (@2 p0ptehS] plo) Ju o515 4l —0 S
Figure 5. Map of fault density (m/km?) for the Hable-rud River Basin

5 JoST 2ol b i ol gulis sl il |y Coponl
OhlSen 5 splo 5 (VF) ol)Ken 5 SBlslews (V) S,
Jemily )3 (olidoppej i85 Coenl g 351> Slgseen (YY)

blod jl adhie ghw opyuin £ JS6 4 g L

aS ol las P R Wl S S d3gp by
aed yder 5 (Bl sloaried o ool S i
shauiy L (S gbusly cowd » bdads b
Ol oty Gl ) dm ol e o oBly Bl


http://dx.doi.org/10.52547/jwmr.11.21.36
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.1.5
http://jwmr.sanru.ac.ir/article-1-823-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.1.5]

[ DOI: 10.52547/jwmr.11.21.36 ]

¥y

WA il g 5l TV ojleuis /o205l Jlo Je| 055> Cupde dolidmgy

3960000

3920000

3880000

3840000

500000 550000 600000 650000 700000 750000

o

S

S

LS

1)

>

™

o

S

S

LS

IN

I

™

o

S

S

LS

@

®©

™

o

S

S

LS

53

[ ] e st s s (B slo sl 0 0 - ]

[ ] i s iz 5 S o s
Km
500000 550000 600000 650000 700000 750000

(0) dgydli> &ilB3g) ddg> (gglgnd aik —F S
Figure 6. Lithology map of the Hable-rud River Basin (5)

Blg ases cund¥l 0 ol 5 bdads Loy AD
Lol g bdadia i 5 )k O (Siaren ol 9 Sloss
@Ylo Sl lwsie 35 Jud ped 4 0 ol |,
o3l olaidl 395 4 bojially o ) (+/700) (g oy

CandVl 0 Sl lise cpyin ¥V USGS 4 av g b

3b; bl Jewils b sblie yin o5 Coul oss gBly asgs
Al @ as g bl ouds @8ly sblio cpl o oL LS
Sty ()l 4 dg)ale Ase ej ol Jeily
3 iy ol yiin (S0)b ades CundYl 13 504l L

500000 550000 600000 650000 700000 750000
g @// ‘ g
S e {//"2;7’; ;(% 3
@ R ®
o ! o
o o
o o
ISE FO
N N
(=2 D
o™ o™
o . o
= [PSTY] 5] S
oA FO
[ee) o]
% US“.JU. h"-")l‘ %
8 <200
§ (73 200-300 §
%' (% 301-400 -g
@1 5 401500 01020 40 60 80
(73 500 _-_— Km
500000 550000 600000 650000 700000 750000

dgyales &lBag) ddg (e duo) AVl i)l lawgie ddids =Y S

Figure 7. Mean annual precipitation

S Ad e Cawg &S > (pl 4 iy adllas 090 dd g
ol il #Bly Siddas o Sis dilais )0 g Cawl Db
JIP ity (ieing ol ey 0 S0 eyl
adlllao L};.\ Jr |) C;n.:.o.hl Ol}t‘ u.,)mf )Lcl)l.: L'),g] d..?]o)y
Jlaxlo o (V) 3,5 4 Jls)lfi 2L ol ol cwl ash
e it lsisar |y Sgls8y9e585 &5 (VW) oS
ol (28L5 )0 Wled)S" B yxe

map (mm) for the Hable-rud River Basin

GYL o5 bl Colue (SopuS 4 ag L

Olbe cnl > &5 98 0 0dmlie 4l (nl > (GTgl98)909%)
.JJ‘D.)}Q SR R2) ul LS\/L’ JWLJ dl)l.) LM.SsIJoS);m
Cowl 00 65]5 EWPCS L’):{I 9O 5 ey sl RTINS
Soo5 e mid gl yizy pd ol olawi o s (A JSKS)
She Cond > pogada g baldg) gy Slgw, 4
Caa] o2y lis gl pl loads xBly LSl e
P llcwl iy ol glie Jaly )3 (539098590955


http://dx.doi.org/10.52547/jwmr.11.21.36
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.1.5
http://jwmr.sanru.ac.ir/article-1-823-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.1.5]

[ DOI: 10.52547/jwmr.11.21.36 ]

¥¥ AHP 9y 5 (obblyie SleMbl piumn jl 03l b oy sloss] ol b sblio s

500000 550000 600000 650000 700000 750000
o o
o o
o o
S S
<o ©
D [*2]
(3p] o
o o
o o
o o
oA FO
N N
D (=23
o o
o o
o o
o o
24 . FS
= Lesaty 2
o o
$58ishsai)
O | CR s s o
§- 3 “Aﬂ.’”_"%‘h;k)g,u » - : -§
gl o T @57 3
T2 R st s e s s o o g1 s k= giETo 0 1020 40 680 e
(TR 655 2301 5 s 5 Sl 3305 S 45531 gy (bl Siah - ——— Km
500000 550000 600000 650000 700000 750000

(8) 39,4l wl5-39; adg> (Gol5 9055 Ak —A JSi
Figure 8. Geomorphology map for the Hable-rud River Basin (5)

o o izpen 3,10 008 48,5 a5 53 slajlns bl
sein) @l Jeily (lj81) adlate (55905890955 & Cannd
233925 (e @l Sy Bl I (285 gble )

OFeeee DAsese Floore

gt ArCGIS Lo o badd olod colys o

Cowddy Ganjp) ) Sy 428 5 35 ()15 o2,
oS S 5l ey ol Jeslly (oYL goi5 (A JSD) o]
& dde YL (Saomg jl gl ases ol LS b

FPoees Yeoror A

[T

Fa¥oreo

teia

FAAsoss

0213 T Jamilly
It
o
Bugo
I WARYAL 2V L S )
=== [NV TR

FAFeees

FAAsess Fa¥oreo

FAFosse

0 10 20 40 60 80
Km

Besose BFeeee DAsses Fooes

$Peves Yosooo [ 20

_ Sgptis 4oy adg> wejpj Of Juuslly sblio adis 4 S5
Figure 9. Map of groundwater potential zone for the Hable-rud River Basin

20 ol 4 dsgr b (Ve ISS) s oolaiiol doste dimd
oty cilisee 3obio > oo 55,5 5 lndasty ol
By 5l Gl (+IVAN) [Sood b g swoinj o

D) ArCGIS i | S0 p00 g AHP 30,

A el il | G pa Colus 20 ¥ Jgis
bugie Jously Jodo 4 do g b dad o (LS 1) (e
|y aibate gdaw (p yieS Co (b Jeasly g aw cp i

A o g byl cas Wlesld uohwl St &
Yy 9 ol> asls £5 = SleMb) )l 333 u‘ J.w[u

dgydls dB3g) adgs o)y ol @lie Jemsliy sblie colus Loy =¥ Jgi>
Table 4. Percentage area of groundwater potential zones for the Hable-rud River Basin

YT YA-20-/5 oS ks </w

YNARY YEEYNYY oS JNE— Y

ALY OY+NAY/YY Lwgio NY = INF
vI¥ AVFAY/VS b /YA — LYY
\7A) Wa-£/¥Y oL s DAY SRTA SN



http://dx.doi.org/10.52547/jwmr.11.21.36
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.1.5
http://jwmr.sanru.ac.ir/article-1-823-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.1.5]

[ DOI: 10.52547/jwmr.11.21.36 ]

Yo

3500

3000 y = 78.302¢10.001x
Rz =0.7885

N
[on)
o
o

2000
1500
1000

(39 / v yio) 39

500

0

WA il g 5l TV ojleuis /o205l Jlo Je| 055> Cupde dolidmgy

0.00 0.05 0.10 0.15

0.20 0.25 0.30 0.35 0.40

02 T Jawily a3 L
.)9)4.1..}4)539)4‘09)JLQW9LQ&[>@)9W))J)UTMLUuaﬁu L.AJQLJ] Ve

Figure 10. Fitted line representing groundwater potential index versus discharge of wells and springs for the Hable-
rud River Basin

Wadasier 5 ol (] 5 (fuojnj o Juuily a3l
SrSpaoai g bey ol edimo L (~/VAA6))
oy pleal by Hldls CleMbl i g 0)lrosis
Blsst gl oldlus GleMbl g ¢ H9d 5 Liodw
I lidos diej > dbse 4 oin sl gl
s )l (bl oS Cwl odd LS i
Seho WIS o mein SO e Copde 5 (0l
pie Camb 3 d2ge oSz Sk ) 258 &l
Gkl Aoy cpl 0 &S ope YU ) sy cualad
S el 1y cashd pae ol olg e i Olllas
Lol ads g Gblis > oSl & a5 b pipan

2Bl o YU sblio pl o cusled pae )0 Do g deuiis

2 Bhede jnb & C8F axd (e JS ek 4

Oty 0> 3ble o lely 5 Vb cud b 3ble
515 5 (315) JuS 392 (S gSS Jalge )l 1y (900
255 gl yoels 5 Wiz 5 laols (> (59 2 (V1) JuS
35 S5 Jele S, yisas anlyl o155l o
Bblie s 0 (e dludiw 3JUI Ules e ol wls
Sbuwly > & WS oo 3l 1) (ej; @l Jeilly gy
5 T V) e g (ol (1) hlSen 5 e>,
5 (VF) oz o Bk (V) ,Ken 5 S5 (V) S8
Yl (Stod eizmen Al oo (YY) oo 5 s plo


http://dx.doi.org/10.52547/jwmr.11.21.36
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.1.5
http://jwmr.sanru.ac.ir/article-1-823-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.1.5]

[ DOI: 10.52547/jwmr.11.21.36 ]

\a

10.
11.

12.

13.
14,

15.

16.

17.

18.
19.

20.

21.
22.

23.
24.

25.

AHP 9y 5 (obblyie SleMbl piumn jl 03l b oy sloss] ol b sblio s

&bo
Abbasi, S. and M. Hydari. 2016. The groundwater potential assessment by the use of AHP and Fuzzy
techniques (Case study of Northern Basins of llam province). Journal of Hydro geomorphology, 2(6): 75-93
(In Persian).
Adiat, K.A.N., M.N.M. Nawawi and K. Abdullah. 2012. Assessing the accuracy of GIS-based elementary
multi criteria decision analysis as a spatial prediction tool: A case of predicting potential zones of
sustainable groundwater resources. Journal of Hydrology, 440-441: 75-89.
Agarwal, R. and P.K. Garg. 2016. Remote Sensing and GIS based groundwater potential & recharge zones
mapping using multi criteria decision analysis making technique. Water Resources Management, 30: 243-
260.
Alizadeh, A. 2014. The principles of applied hydrology. 36" edition, University of Mashhad, Mashhad,
Iran, 906 pp (In Persian).
Bagyaraj, M., T. Ramkumar, S. Venkatramanan and B. Gurugnanam. 2013. Application of remote sensing
and GIS analysis for identifying groundwater potential zone in parts of Kodaikanal Taluk, South India.
Frontiers of Earth Science, 7(1): 65-75.
Basavaraj, H. and R. Nijagunappa. 2011. Development of groundwater potential zone in North-Karnataka
semi-arid region, using geo-informatics technology. Universal Journal of Environmental Research and
Technology, 4: 500-514.
Deng, F., Z. Deng, D. Lv, D. Wang, H. Duan and Z. Xing. 2016. Application of remote sensing and GIS
analysis in groundwater potential estimation in west Liaoning Province, China. Journal of Engineering
Research, 4(3): 1-17.
Elewa, H. and A. Qaddah. 2011. Groundwater potentiality mapping in the Sinai Peninsula, Egypt, using
remote sensing and G1S-watershed-based modeling. Journal of Hydrogeology, 19: 613-628.
Javani, V. and E. Jabari. 2009. Geomorphological indicators to identify groundwater resources (Case study:
Ahar plain). Journal of Geographic Space, 9(25): 51-71 (In Persian).
Kalantari, N., A. Khubyari and M.S. Doraninezhad. 2011. The role of fractures in the spring discharges
Cham Asyab in the North East Khuzestan province. Journal of Applied Geology, 8(1): 65-72 (In Persian).
Kassa, S., B. Pierson, W.S. Chow and J.B.A. Talib. 2012. Identification the link between lineament and
Cave Passage trends to comprehend fractures continuity and influence on the Kinta Valley Karst system.
International Journal of Speleology, 41(1): 59-73.
Kazemi, R., J. Ghayomian and N. Jalali. 2006. Investigation the effect of structural elements on the Karst
water resource abundance in the LAR catchments using RS and GIS. Pajouhesh & Sazandegi, 73: 33-41 (In
Persian).
Machiwal, D., K. Madan and C. Bimal. 2011. Assessment of groundwater potential in a semi-arid region of
India using remote sensing, GIS and MCDM techniques. Water Resources Management, 25: 1359-1386.
Madan, K., V. Jha, M. Chowdary and A. Chowdhury. 2010. Groundwater assessment in Salboni Block,
West Bengal (India) using remote sensing, geographical information system and multi-criteria decision
analysis techniques. Hydrogeology Journal, 18: 1713-1728.
Mabhini, A.S., H. Jazi, H. Karimipour, A. Mehri, H.R. Kamyab, A. Zareh, et al. 2012. Assessment and land
use planning for integrated watershed management Hable-roud Basin. Publications Pune, Tehran, 396 pp
(in Persian).
Preeja, K., R. Sabu Joseph, T. Jobin and H. Vijith. 2011. Identification of groundwater potential zones of a
Tropical River Basin (Kerala, India) using remote sensing and GIS techniques. Indian Remote Sensing,
39(1): 83-94.
Rahimi, M. and K. Solaimani. 2017. Remote Sensing and GIS-based assessment groundwater potential
zones mapping using Multi-Criteria Decision Making technique. Iran-Watershed Management Science &
Engineering, 10(35): 27-38 (In Persian).
Rahman, A. 2008. A GIS based DRASTIC model for assessing groundwater vulnerability in shallow
aquifer in Aligarh, India. Applied Geography, 28: 32-53.
Rahmati, O., A. Nazari Samani, M. Mahdavi, H.R. Pourghasemi and H. Zeinivand. 2015. Groundwater
potential mapping at Kurdistan region of Iran using analytic hierarchy process and GIS. Arab Journal
Geosciences, 8: 7059-7071.
Razandi, Y., A. Malekian, S.H. Khalighi and B. Farrokhzadeh. 2015. Potential detection of groundwater
using composite Analytical Hierarchy Process and Fuzzy logic (Case study: Varamin plain). Iran-
Watershed Management Science & Engineering, 9(31): 41-50 (In Persian).
Saaty, T.L. 1980. The Analytic Hierarchy Process: planning, priority setting, resource allocation. McGraw-
Hill, New York, 287 pp.
Saberi, A., K. Rangzan, R. Mehjori and M. keshavarzi. 2013. Finding potential groundwater resources by
integrating remote sensing, GIS and Analytical Hierarchy Process (AHP) Anticline Kmstan in Khuzestan
province. Journal of Advanced Applied Geology, 6: 6-20.
Saraf, A. and P.R. Chaudhary. 2005. Integrated remote sensing and GIS for groundwater exploration and
identification of artificial recharges sites. International Journal of Remote Sensing, 19(10): 1825-1841.
Thilagavathi, N., T. Subramani, M. Suresh and D. Karunanidhi. 2015. Mapping of groundwater potential
zones in Salem Chalk Hills, Tamil Nadu, India, using remote sensing and GIS techniques. Environment
Monitoring Assessment, 187(164): 1-17.
William, H. 2008. Integrated Analytic Hierarchy Process and its applications. European Journal of
Operational Research, 186: 211-228.


http://dx.doi.org/10.52547/jwmr.11.21.36
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.1.5
http://jwmr.sanru.ac.ir/article-1-823-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.1.5]

[ DOI: 10.52547/jwmr.11.21.36 ]

Journal of Watershed Management Research, Vol. 11, No. 21, Spring and Summer 2020 ..........coccoieiuiiiiiineniiieiiniee e 47

Identification of Groundwater Potential Zones using Geographic Information
System and Analytical Hierarchy Process (AHP) (Case Study: Hable-rud River
Basin-lIran)

Omid Asadi Nalivan', Amir Sadoddin?, Gholam Hoseein Karami® and
Vahed Berdi Sheikh?

1- PhD Student, Department of Watershed Management, Gorgan University of Agricultural Sciences and Natural
Resources
2- Associate Professor, Department of Watershed Management, Gorgan University of Agricultural Sciences and
Natural Resources (Corresponding author: amir.sadoddin@gau.ac.ir)
3- Associate Professor, Faculty of Earth Science, Shahrood University of Technology
Received: July 18, 2017 Accepted: October 31, 2018

Abstract

As a consequence of population growth and increasing water demands, the importance of
groundwater resources, as one of the vital fresh water supplies in arid regions, becomes plainly
evident. In the current research, seven factors namely mean annual precipitation, drainage
density, fault density, lithology, slope, and land use/land cover were chosen to identify
groundwater potential zones. The thematic factor maps were created and the corresponding
class and factor weights were assigned to factor maps using the Analytical Hierarchy Process
(AHP) method. The groundwater potential map was created by superimposing the weighted
thematic maps. The final potential map was validated by discharge data corresponding to 88
wells and springs located in the study area. The results indicate that the accuracy of the AHP
method is about 78%. The zones with high groundwater potential are situated in the regions
covered with conglomeratic attached sediments, sandstone, old river traces, and areas with
higher fault density. Moreover, mean annual precipitation has the highest contribution (0.355) to
modeling process while the geomorphology (0.059) factor has the lowest importance. A total of
around 49 percent of the study area identified to have moderate to high ground water potential.
The results suggest that the AHP method has a high capability in identifying groundwater
potential zones in the Hable-rud River Basin.

Keywords: Groundwater potential, Analytical Hierarchy Process, ArcGIS, The Hable-rud River
Basin
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