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Figure 1. Location of the Hable-rud River Basin in Iran and in Tehran and Semnan Provinces

50 g 0l gl il e ol e adids 3yl I adlaie
A5 4 GIS b
Sluogas 535290 Glajl 5 (ol Siw g9 1859l
ol mle Gilis 0 et jlhaw Jele ol & anwl
aibte (olidipej &Y (WV) 3900 e (Su);
ad dgydls S5 Ol mlbe Hlul cupte b 8
wlaw Ul 9y » Ul @)l 1e8lyl a8
(ol golaw ol HIS 1 dojp Ol A5 g 505 9 e
i) 2l A o wle 5l gl g (g5)liS )
D)l Coenl a8 558 g (b Bblo & Jb > At
Sk g ol mle Jlul copso 7l o 51 4Y ol (V)
Wb dard 39ydl>
eing o glie 435 50 (o3bj B (S 1SNk
i (993 42398 slp 1) Ol ool (g)lde (SW)b o)l
Yl (S0l bugie Y (1) 15 o pal b iojpj o]
A as ol

Jebos ol bajlme g sl ()9 s sl
ool b edlitul oy 4 S 5 (V) 5lhe dlude
2 (@b ) yioll o (o Cunl (bl (23059
Sawlio pbxl sly 8)5 pbsl (bwejn; @l Jowsly
Y Jods) wd oolatwl (el gy A LY olide jI o
P bl s Coonl 4 a2 b jlao 9 a sl cpl
9 4 9 ol o B > (oin Ol Sy
01d Jloy 139 9 (> Slulie w sle Coles )3 9 ausldo
o ¥ ahl gl e Glwlie caa b dusle by)lize

18 36 iy ol e Jpmily 2 03b5 sloyline
S @Vle (Sl bwgie slajlne jghate cp (V)
9 b «(SiPieads sided (JuS oSl dndalyl
Sl ety 2 15580 5 oae Jole 5l oS (2l 608
Gl adle )3 ope slogny I S 185989095
) ol dilaio (So35led)509) Conmdy (ow)p Genin]
ldCS) (pej & Aty (weip; ol @l (b
sl opmoj caud )38l i (WWOY) wil o dilate
dgdige SUlg) Gl g omes 4 (D98 o lje ptalS
S il cae i el ol Rl lal
G ) o Y IVY) 295 0 4B)S A )3 (dnjn
5 gl il ailazo DEM &Y jl 4 GIS
o iSa) aSuh g calize gl ,d tanlpml o515
G Rg 9 S5 (SIS slaylidle duwg 4 dilai
il s bl lgeds bl 5l g 008 0 J 58 adleio
b opl bl ()l > &S0l 4 a8 b gl e
o oty 5 iejn; o gle b ail 9 bl
oY ool ol glio Juuily > Y op) (i85 blod pglaton,
d@l)j rbfl)-’ cb\/ UM 9 Aukd u.%l)fyy Al )l ooléwl l.s
HFOY) s ags
Sile (Susp sy ilre JuS w815 S o515
Job sly pa glil 4y &S JuS dlaw a5 pixe oy il oo
S5 il el 5 ta Ngde yalb dilate Ky 5
Sl Jasl g 38 5 (s (i I jgbay oS
5 o cblis @l gl gl ol ol 4 g &30S (iej;
U8 oSNy ais (V) ) capat] 0T Slga SS1,,



¥4

glajlee (35 a5 )3 ISl Gizmen 5 35l ol
sloan S anls pl oyl dlus o) a8 5 oS calise
2oonl yeede wad o By (S mmenal o 1) calizes
it 1y Sloalons & 015 03085 Uy (95 Aumlio (sliz

(V0) &S o

Table 1. Scale of pair-wise comparisons in the AHP method
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Table 2. Random indices for n-dimensional matrices
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Table 3. Weights of criteria and sub-criteria effective in the potential of groundwater resources by AHP method and
compatibility rates of the sub-criteria
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Figure 2. Slope map (in percent) of the Hable-rud River Basin

5 o) O Wl basds jeel el axa )
ol 4 e b Ll ((VF) o)l 5 Sl 5 (1) Slosks
Bly S dog 9 St dihaio )3 3gydls Aldgy ases
GVl gblie 5 el yis o lodeds yoels cusl o0
(7) S 5 bl )8 e iz 4 anlyl (Sl
@l a5 () wle g Gl 5 (1) ghles 5 (WL

..\310_\,,,») Ao ‘_'),gl 5 uﬁ‘l‘“‘

Jub) A CwndVl gble ¥ S 4 @y L

Gzl 4 Camd @3V dalpl (15 (gl (Sln s
L banlyl s bl il e (o gble ,it)
baods j50b ©jpods 29)ds ddg> )3 baoly 5 ladadis
P Gl ddlais 0 dgnge sladilBagy | kol adi 4
anlpl YL WS15 gl &S bl 4 o5 Juolgd
5 by bl ;0 ol 009 il boly sl wlodg
395 LilS oaimd Ui anlpl 1 S15 39 YU Ggbo ye dows

500000 550000 600000 650000 700000 750000
AR S

g R \'\‘\\\\\& 3 g

3 Q\\\\\\\\ 2

% i{\".f?\\\\\\\\\\\\r %

A AR

3 b N A NG &

o o

27 . B

% W Ax) il as) 5 %
C3 <15

= 3 152 3

%- (R 213 -§

B C4 316 0 6 80|
C3 »6 ——

500000 550000 600000 650000 700000 750000

29,4l la39; 4> (g0 yt08kS yiogkS) anlyl oS5 ais —¥ JS
Figure 3. Drainage density map (km/km?) of the Hable-rud River Basin
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Figure 4. Land use map of the Hable-rud River Basin (5)
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Figure 5. Map of fault density (m/km?) for the Hable-rud River Basin

5 JloslST s b Lise ol ol el atls |, coonl
OhlSen 5 splo 5 (VF) ol)Ken 5 SBloles (V) S,
Sy )3 (ol e 385 Caenl 9 3 1> Slgseen (YY)

IS (o o (noj;

blod jl ddhie gaw opyuin £ JS6 4 @y L

aS b las P R Wl S s d3gp awlid yo;
asi ity 5 (Bpl loanied )3 loly s iy
slauiy b (S gloasly cond p bacds Hnb
Ol oty Gl Sl dm ol e o oBly Bl



¥y

WA il g 5l YV ojlauis /o205l Jlo Je| 055> Cupde dolidng

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 20 ]

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

(0) dg)dli> 4ilB3g) ddg> (gglgnd aik —F S
Figure 6. Lithology map of the Hable-rud River Basin (5)
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Figure 7. Mean annual precipitation map (mm) for the Hable-rud River Basin
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Figure 8. Geomorphology map for the Hable-rud River Basin (5)
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Figure 9. Map of groundwater potential zone for the Hable-rud River Basin
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YV/T YA-20-/5 oS ks </w

YNAY YEE VY oS JNE— Y

ALY OYNAY/YY Lwgio NY = INF
vI¥ AVFAY/VS b /YA — LYY
\7A) Wa-£/¥Y oL s AV RTA RN




Yo

WA il g 5l YV ojlauis /o205l Jlo Je| 055> Cupde dolidng

3500 A

3000 y = 78.302¢10.001x va
2 = *

2500 R2 = 0.7885

2000
1500
1000

(39 / w0 yio) 39

500

0

0.00 0.05 0.10 0.15

0.20 0.25 0.30 0.35 0.40

0323 9T Juwily oL
dgpal lg; 4d> 1 sz 5 boly (23 5 ieeij ol Jpmsly pa3Ld (oo bl -V USG5

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