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Extended Abstract

Introduction: Severe rainfall reduction, rising temperatures, and excessive exploitation of surface and
groundwater resources—especially in arid regions of Iran—have turned water scarcity into one of the country’s
major challenges. Among available water sources, karst aquifers play a crucial role in meeting water demands due
to their unique geological characteristics. These aquifers, with their fractures, joints, and secondary porosity, offer
high storage and transmission capacities. Moreover, the limestone composition of these formations often ensures
suitable water quality for drinking and agricultural uses. Approximately 11% of Iran’s surface area—particularly
in the Zagros highlands—is composed of karstic formations. This underscores the necessity of proper evaluation,
and sustainable exploitation of karst water resources. The Semirom region in southern Isfahan Province is
considered a promising area for developing karstic water sources but has faced declining water tables and drinking
water resources in recent years. The present study investigates the potential of groundwater resources in the
Garmook area of Semirom County and identifies suitable locations for drilling wells and exploiting karst aquifers.

Materials and Methods: In this study, the geological structure of the region was first examined using existing
geological maps, satellite imagery, and field surveys. The study area mainly includes zones developed in the
Asmari and Shahbazan formations. Due to their hydraulic connectivity, these two formations were analyzed as a
single hydrogeological unit. Data on precipitation, air temperature, topographic slope, vegetation cover, and soil
characteristics were used to assess infiltration potential. The water balance method was then used to estimate inputs
and outputs for each karstic zone. Inputs included effective precipitation, subsurface recharge from adjacent areas,
and surface flows, while outputs comprised spring discharge, abstraction from wells, ganats, evapotranspiration
from the epikarst zone, and subsurface discharge to adjacent plains. To delineate the recharge basins of the springs,
empirical relationships were applied, considering mean annual precipitation, spring discharge, and infiltration
rates. Additionally, water samples were collected from the identified sources, and the quality was assessed using
laboratory results and plotted on Wilcox and Scholler diagrams.

Results and Discussion: Geological investigations of the region revealed that the widespread presence of
carbonate formations—particularly the Asmari Formation—in the Garmook area has created favorable conditions
for karst development and the formation of high-capacity aquifers. The presence of active faults, such as the
Narmeh Fault and its subsidiary branches, not only increases fracturing and jointing in the rock mass but also
facilitates the infiltration of rainwater into the limestone bodies, thereby enhancing the recharge of karst aquifers.
In this region, multiple water sources—including Khansar Spring, Khan-Ali Spring, Jag-Jaq Spring, Semirom
Waterfall, and several extraction wells within the Garmook area—have been identified, with a total discharge
estimated at over 435 liters per second. This corresponds to approximately 13.7 million cubic meters per year,
indicating the high yield potential of the area. In particular, the electrical conductivity of the regional waters is less
than 450 pS/cm, further confirming their suitability for potable and irrigation use. On the other hand, results
showed that in certain parts of the region (such as west of Narmeh), the infiltration rate decreases to about 30%
due to the presence of thick soil cover and dense vegetation. However, in other parts—where karst development
is more pronounced and open fractures and joints are prevalent—the infiltration rate can reach up to 50%. Water
balance studies also indicated that part of the groundwater exits the area through transverse and longitudinal faults,
flowing toward adjacent plains or distant springs such as Sandegan.

Conclusion: Based on the conducted analyses, the Garmook area possesses adequate capacity to supply drinking
and irrigation water in the short and medium term. Considering the geological context, the positive groundwater
balance, and acceptable water quality, four locations were proposed for drilling new wells. These points are
situated in areas with high recharge probability, good permeability, and suitable discharge rates. Additionally, to
better understand the aquifer’s hydrodynamic behavior, the installation of piezometers and implementation of
water-level monitoring programs are recommended. Given the significant influence of regional faults on
groundwater flow directions, further studies—including dye and isotope tracing—are essential for determining the
precise flow paths to improve groundwater resource management. The findings of this study can serve as a
foundation for water resource management in southern Isfahan Province and other similar regions.

Keywords: Karst, Semirom, Garmook, Groundwater Balance, Well, Potential Assessment, Hydrogeology

Citation: Karimi, A., Karimi, H., & Arjenaki Mirzaei, S.Y. (2026). Potential assessment of karst water resources
for water extraction using hydrogeological methods (Case study: Garmook karst region, Semirom County,
Isfahan Province). Integrated Watershed Management, 6(1), 107-125. doi= 10.22034/iwm.2025.2053045.1207
Copyrights:

Copyright for this article is retained by the author(s), with publication rights ®
granted to Integrated Watershed Management. This is an open-access article @
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).



mailto:ahmadrkarimi.ark@gmail.com

e Ty :allio g9 Ve V-IY0) Glxio AFD Hles (gl 0 ylosds (puiiads JLw ‘)..:uT SWojee 2ol> Co pow

doi: 10.22034/iwm.2025.2053045.1207 YYAY-FOMY : Soig usdl LLS ‘-“»c

@
Bojpo

S3999939 300 SLIg 5 3 0ol b ST Jlasin! L Cuwyl5 ©T @ilio (S Sl

(Uleho! bt o pmows i 300 5 90 35 (i 315 digd 259 390 4xd i)
'Szl 3o (orm S g0 ) (2 I g0y 5 LSy
Olnl leal (ol ez daged oBLals (e pole 0aSisly (oulid (o) 09,5 )
Ol eedl (@bl oiils ¢(g 3,5l sasiiils «s lo5u5ul § a3 p0 09,5 Y
ahmadrkarimi.ark@gmail.com : J ghwo 6w g3

OF-F1BNY by g, VECELTITY 1,505k gyl VRS VYA sl o g, b)
b gunrn oS

S aly oS Ol colnl Sas bl o ohisar v smin 5 b ol @lie 5l s, )l 5 I sled (Rl (Sl sad (els rdeadie
Gyl T slojls el 5o (ooten s 295 (omlidiioma; ol (slaF g Jaows cinsl8 sl s o e ool 52 sl 00,8 o )5 Lol sl il
oaiil cnl (ol Gtz alaslay )b 5 ails G JUiil 5 sileoyesd sl @b cod )b sl Jxdss 5 oIS 5 5,0 3529 S & boojis ol S o0
Slasislo 1y oSy Slelis)| Logas ;928 cale 5l aoys 1) 3905 clpl 5o el (55,5188 5 b Blas slp JpB B 5 colin lagyT O oS’ Ygona
155 S pledal Qhsl w5z 4 e dilaie WS (oo aizgs 1y ()5 T @i Sl (Jsal )l e ste 5 (s D590 il ol aims go JeS85 (S
oyt Bn b il gy el 0 g oy Ol lie alS 5 i s 21 L 5 gl Jls b 45 ] oo ladity snylS T mulio dmsg datans
ol o ol ()57 oy ) (sl 0yt 5 0l 55l gz i SIS lulid 5 p o (i g 55 STsa)T Ay ) (Seei ol @l il
axlllas 5,50 03358 A oot Shs (Slos3ls 5 (loylsple syl cogmgs Gl 3l ooliis] b dilare wlid pre) Lo Izl canllin yl 1o SS9 3 Slge
3y9m SSa3alsa e 9y o B 53 ( Sl (Khagn Jdoa wilo 59 onl il angs olilad 5 (s iloml sl o Baae o el laargy Juls
b s 2855 )8 o3liial )90 (633580 Lulyd Julod 53 5 (ubd S 5 ool Gide (B S gk e sles (Sl slaosls wizs 515 Julos
ol s sl sloaiy 5l (b ns 4ds Gige (3L Jals 599,5 mlie wb 05l ()5 Ay 0 (295 5 63909 Oliee ol D Ly, ) 5T o
lpdiad a3 5 e 50 jglome slacids 4 (ol ) 43S g )5l 42U Sl et D5 ()l 05 Slaelr dadetar 0 Jald o 2gy3 g 009 (o
Bl 5 )l paisai b rimod 30,5 oolicial 39 00, 5 datir (03 Lo ()l (eSilos (28,5 55 0 b (25 Ll 5l dpaniaz ;ST slaadsa Sy (et
5 el Ol e iS5 o Jsd 5 S5 sl lagal s a5 ool @S gy 5

S S 5 Ca)lS s sl 3V Ll (S0 ,8 aigy 5 e ol o5t il S (glanisls 00 Sy S ol (s dilaie sl e ooy 10 g g LS
25 et g oS 55 10550 5 b (SiaSs (I3 ogdle (ol 858 slrasls 5 any oS wiile JUb (sla S 3975 sl 03,5 wal 3 |y cod by slag sl
aotz i Jepl dntar (Ll dntiar alax Sl soante mlie g (ul 13 w9des (1)lS slao s 4diS gl At )0 5 (Sal slaesg JBIs 4 Lk o S9i
agaz by Jolao adss e ol o 0,90 sl o d FYO 5 b o] (00 gez a5 ol olulils Sge 5 oogamme ;0 Cails p sloolz g ¢ yaons jLinl (3l 3l
2 oges,Sas F0+ 51 j2aS aibaie glac] S Sl Culin olpae 45 Ll 51 bl o aigy ol aml VL ol edimo LS a5 el Sl o canSayio cysabeo VIV
S0 (a0 lad) a5l ot o 4T 8l OLAS @l s sgm 5l e )S (b)) celie (65,088 5 008 Bilas sl b e il (oo il
539 0979 5 S5 fiin st b b 25u b 50 (Jlo Gl b by o0 o0 Ve 3900 a5 il 2alS oS ool gy 5 metid Sla S g2y Judody Sois
odgazma | (Job 5 (200 sla b sk 5l (i) slacl 1 stse S ol Lt 5 iy Slllas el (211 BB i ao 0 00 15 398 a0y Gl sl
e o Jaine HE i aiile Cews ;90 sdeiz b jolore DS Caons 4y g 00 )5

s b el Dalen 5 DanslisS 10 (65,5l 5 0 ol el (gl cnlin Sl (gl S3a T agy S g0 (sla ol 5 45 el 2 15 S Az
Jloml o i b iblis po bl cnl 008 (Byme dpaz ool )i sl aba oz clio Jod b oS 5 (somi 5 o o O el o Ll &
bl gl (il slagsb bzl s fegie i Olsul (Seeliog e (18, a8 calis jslaiens crizman il 8 el (20 5 Vb 6 0358 pdis
bt sonl 5 (N (2bd) Jold (eSS Sllllae plowl o ginn) 3 Sl z @ (BT 50 dbhie Gl S S5e (LB 4 4z b oy )0 Spdiee droy
Sl glie o e gl (655 e Gl lsieds Wil so (ighy (ol @l el (6900 dilate o) o @lie s e 6ln 0T Bl 2 380 s e
255 518 oolinal 590 alie 3blie plo 5 Gledol sl Cgizr 5o (2u)l5

3999355090 s bl oz insns o M 1S 50,5 ip reons w25 g S 56319

&olr oo (Qledal (bl i o (i ol S90 )5 ()5 Ak 163590 aslllas) (5355559 00 Sla ) 5 esliu
NeVAY0 (VF o/ sloo o

@ @ o s b el plgd bl el Lgase allie ) (5) odians slp > 3>
O3 p3es ly s Colg o ol O gm0 onl 5o ead ol Slalllae plas ;]



mailto:ahmadrkarimi.ark@gmail.com

V-q

Karimi ) s 3y )90 ool 51 sl 5 iabae
oy, (godxie elge (& Karimi, 2022
Gy S laaijle yo of glie slwl g 7 o IS
Jolse ol (et 51 &S ailioe Coeal Pl
(b S (SEESS gl iBle 4 g
5 SRy el bl slaliSla
4 a>¢ L (Ghobadi, 2007) 5,5 o,Lsl (55¢l9,000
rle b ily jshaie a4 25 sble cooal
plxl alone pdione lawgi (g0l Sldlas !
s Magsoudi lawg (Jle Gloe 4 Cawl a8 )5
—glp w5 deie Ve (V:0d) ) )Sen
Joloe olal pslasle s bl e gt
oS5 saninr S0 b anlie 1o (S3gls55g 0
Geiod (nl @l 285 B (g0 090 03,65 (e
s Jo 4y gl adadie o 4dss a5 ol ol
2 ol slaglug sl ol eazey )8
il 905l O jg0 4 4,355 g 009y Lol STy 0
opd M coye ol sln aeizr il
2l o S gy (SaSiS oyl g (Seelis
s adhaie o Ko lasllas o0l lis basis
a )5 JBA gy @ Gled 05,58 5 03
iy bl opFe (lie s sl
.(Tahouni, 1995) wi azls

(oolidime) Cumdy 4 azg b oaihic cu)lS
3,5 gl wlliiS )00 5 S59559 0
Ol lulpd g (Seelusg s sla Sy e bLS)|
ol 00 oy g )5 slaylgsul jo

Azl ol as de) opl o (2012) ol See g Kuhta
=8 slaglel o Gl bll a5 sa,
5 Seelusgaee ol ghlie glagul
ok oldlas fpismen Sls olewdy o
e s J5 5o sweins sleel 5o
(3B Ly, dhex ke sla g, Lawgs 558

2- Karstification

OhSe g (oo S

dodilo

Slas o eolainl Gl e b Bl 5l (SO
ol mle 5l solatul (65,5l § oo (S
.(Andualem & Demeke, 2019) ol oo Se) )
Cl b ol Lol Gl 5 Jlsis oj,al
Pourhaghi ) cusl o0 S azlge > L1y (cve) )
(etal., 2014

oS ool gy 2l b3 si O )5 Ol gl
T ey dndir 0 4 Be sl US04
ol 5 (59,95 ooy 4 (38 Dol o 058 s
(Canglgs 5 Sal base) ly,S bKiw ooy
Sl alie 5 et i 45 3p pe ALS Caw S
Qo YO U Y. dga s oo JSid |y )
Ford ) ol aiasly cow )5 O solie 4y Lis Comax
ol coles oy V) 35> (& Williams, 2007
Sy olelis)| 5l aw,s A+ 5 (Naseri, 1991)
Cool oal oandg  wly,S glasle e
) Ygona a5 Cew S O wlis (Afrasiabian, 1998)
Pl ey ghe 0 G5 sledeis Dygo
(Joloe bz Slgo o9 (rmly Jo 4 el gt oo
Loyt byl slos 5 05)ls (cowlio CoiS 0y 6l
Jdo a4 il oo i e hawgie glos il
Sldlhe el o)l ol Sau
s slaglsel ceriisifs nee g (s5ddg5s 000
(S s SRy S g S g oeyn b
39 o0 plmil (G )5 Gladeiar o9l 5 oliend
iy 2l e o Giblie ) 9550 (al Coonl
iy sl 20l b 0 diwge jsb 4 bay]
IWPRI, 2014; Ketabchi et al., ) sgi oo (wlu!
Ozt 9 ()5 pBS YL x> Jdo 42018
o594 ol 5l gl poyps oyl O conlio cuis
args Sl p3¥ g axals L8 Caglsl jo 0yl ol
Gl oy U 08 Sise byl adlas & o>

1- Karst



S39559,08 slabs; 5l eslitul b ol Jlasinl gz w5 Of le (b Jomnily VY-

WY 6Ll glos 5eSiloo 5 s ee OFV/E w¥L
390 ddlaie Comdee VS Lol ol )5 Sl ax o
ol Hleasl bl ¢ Glpl & Cad 1) adllas
...\.QOGQ

Olelas )| o 5 (sloosS 0 1S 40 A4S 8 e dige
B oo s Jlols sloogS zllo,8 o 3l L]
R & o8 095 0 Blor See S deir
gy gy ool 4 a4 bl jo ol as S
S oSy kel S jame el 4 e e Lis
Ol 28 sleasll o Sles 5 i (ol (9 A
s S, b deyeme ] s S
g 2583 & A2 a0 B Sla Tt
Ol 53 85 (Sol oulidfpmoy W53l e (e
Ol 5 @lewl laaiile o)ls ogzy aiy
sladilo (Sojdyid oS Sl adle
drgs 5lo Dol oo b (5 lade )Lt 5 (5 L]
ooyl olgsul g o w90 ol Lol el
Olgre 4 (So3sg559, 00 Hlai 5l e Sdgyoa bLS ) g
O 1098 oo Cgmime (Suelgifg 0em a2y SO
@ 00,5 oo a5 dnle S i Oygo a gyl
L il 5o onl Selstianien Sl 5l %o Olie
S i yeb 4y g atily (SJgjae blo)l Soes
Silools gzl JLSas

S8 adi e w51y ,0 4 g lew] B5le slacSal o
i AL g 5,0 d9xy o a4 wlas s
Sy 445 Ak gg g it ()l Ol S8b )0
Qb oo YL B985 wo s slls g a8 S O g0
5 S g il g i Gl 0 603985 Gl
& 4>l opl o (Astragalus) 5 oLS idss
23,5 0 )l

w‘ AW r:L‘?u‘ G)LMJM 9 LS""JQM Ja.l?u
Tahouni, 1995; Shaban et al., 2004; Bauer et )

al., 2005; Juki¢ & Deni¢-Jukié, 2008; Martinez-
Santos & Andreu, 2010; Barmaki et al., 2015;
Moradi et al., 2016; Mokarram & Neghaban,
2019; Rasouli et al., 2020; Pour Akbari et al.,
2020; Sepehri Pour, 2021; Sajadi et al., 2022;
Nakhaei et al., 2023; Jafari & Fouladi, 2024;
Vaezi Hir et al., 2024; Rezaei Arefi et al.,

(2025
51 o, lelis ) ablsl o 4 lul 635 e sblis
sheasylo 513 Jlod 515l Slelis )l g 58 5 oo
P SRS & S (5 Casby 5 L 28l
Sl ongn ol plie 09005 b g 039 Jlo)55 5 5988
Ol s opb ol ie adbiee a2l oyl
Slrts D9dse Gl e Ol o 51 Lo e
J& 0 b g ookl sl 5o eS¢ Los o8l jo oS
093589y ol Sl g oud Sle a5 el g5
@ el oad 39290 Of lie 2 jlid 5 Of wle
0uiiS yeeli a5 ol S glaoly oyl 4S5k
S s il oo aigy onl Jlo o Lo oy O
Sy adllas axes o cl a8l alS pancSS
b slpoly i Cum il hls b nle
N3,55 5 el Caenl 5 Lo 0 oyl sl oy O]
5o el il cyens anlllae ol 51 s
Ol e o 4y )0 39290 ()5 (slasjlo
g oly i Cuz )bpope B S g preew
5 e 039330 )3 Bdasls § DkeolisS ol (pals

Db oo Lo o

b g 9 9lgo

axjlan g0 adlaio

30 Olerel vl Lz S )5 (Hles b ol o
9 YJ\O YY” ‘SJL‘S‘)D Slase L$ R QL““")'GF""
oy 0)9.0 6§,&3&\°\°/\'g&\°Y~'U\‘\°\”\°'
axdllas )90 ddlais lawgio glay )| .cosl a8 5 )3
ol o )158 bl sl U o mebas 51 20 VYO

ook bwgie Gl ooyl el S i



ARR

VFe0 Ll o Jol ojleds (il Jlo ‘).:.7:.:] slroje> é.ol> Co poe

O 4 S

320000

3500000

540000 660000
olduol bl g 59l 40 arfllac 0 yg0 0dguzxo I (lod —) S
Figure 1- A view of the study area in the country and Isfahan Province
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Figure 3- Soil condition, vegetation cover, and surface erosion in the Narmah highlands, Semirom County
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Figure 6- The Abderaz highlands in the northeast of Qara Aghach and the scattered drainage of waters in
the Qara Aghach river basin
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Figure 7- Groundwater equipotential map of the Semirom plain (Saman Abrah Consulting Engineers, 2016)
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Figure 8- Unit hydrograph of the alluvial aquifer of the Semirom plain (Saman Abrah Consulting
Engineers, 2016)
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Figure 9- Catchment area of the Khansar Spring and its adjacent water sources on satellite image
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Figure 10- Google earth satellite image of the Aghdak area
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Table 2- Suitable locations for drilling in the Semirom region
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Figure 11- Satellite image of the suitable locations for well drilling in the Semirom region
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Figure 11- Schuler diagram of the water resources in the study area
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