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EXTENDED ABSTRACT

Introduction: In general, underground dams are constructed in areas where the groundwater level varies
throughout the year, from very high in the rainy season to very low in the dry season. As a result, there is no
consistent and reliable trend in the volume of this water. The purpose of these dams is to store water
underground instead of on the surface, which offers numerous advantages and benefits. These include minimal
surface evaporation, reduced risk of pollution, no flooding of large areas of land, high structural stability, no
threat to residents and buildings downstream of the dam, low construction costs compared to surface dams, and
the utilization of shallow groundwater.

Methodology: The data used in this study include a Digital Elevation Model (DEM) of Fashand extracted from
ASTER satellite data with a resolution of 30 meters, geological maps of Shokran at a scale of 1:100,000,
permeability maps of Sefidroud and Lakheor Namak basins at a scale of 1:250,000, as well as relief and land use
maps of the Fashand quadrangle extracted from the ESA World Cover satellite product with a resolution of 10
meters. Raster databases were created using ArcGIS 10.8 software. The ArcHydro subprogram within this
software was utilized to automatically extract watersheds, analyze river flow types (permanent or seasonal), and
determine the direction of water flow in the study area. To perform pairwise comparisons, assign weights to
each pixel of the raster maps in the study area, and generate weighted maps for spatial evaluations, Expert
Choice 11 software was employed. Finally, the Spatial Analyst subprogram in ArcGIS 10.8 software was used
to integrate the evaluated maps. This study utilized a decision support system, which is known for its high-
precision decision-making capabilities that can effectively address problems with specific, somewhat unknown
structures.

Results and Discussion: Studies should be hierarchical and step-by-step to determine the feasibility and
placement of regional hydraulic infrastructure like underground dams. From stage to stage, lower the study area
and boost accuracy. Exclusionary or incompatible criteria for physical and environmental (technical) qualities
and situations that might prevent structure development or project execution are identified to improve accuracy,
focus, and study cost and time. After identifying exclusionary criteria, locations that fit them may be eliminated
step by step depending on significance and priority. The remaining locations will not have utterly incompatible
or inappropriate variables and circumstances for building or executing the project. These locations might
execute the initiative. In ArcGIS 10.8, the criteria were created as S50-meter-pixel raster layers. Slope is
important while choosing axis for subterranean dams. This research assumed a slope of more than 7 percent in
riverbed alluvium for precision and scope of work. The ideal slope for building an underground dam is usually
more than 5 percent. The software environment and DEM data were used to create a slope map of the research
region. The Boolean logic technique allocated one to places with a slope of less than 7% and zero to others.
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Conclusion: The Geographic Information System (GIS)'s spatial data analysis, notably layer integration, may
assist choose the optimal subterranean dam placement to save time and money. This article's main goal is to find
a practical and extensible method to places with similar characteristics to the project's location to decide on the
best place to build a dam. GIS and RS techniques are needed to create a model for weighting, comparing, and
prioritizing suitable areas for underground dams using the DSS decision support system and GIS information
layers. In this article, the socio-economic, water escape, and water quality and quantity factors are most useful
for identifying subterranean dam locations. The research found that southern areas prioritize subsurface dam
construction. Scores for the final integrated map vary from 4.77 to 8.19. Despite their high EC and poor
permeability class, these locations are prioritized owing to their shorter distances from the community, better
land use/land cover class, and larger socio-economic weighting.

Ethical Considerations

Data availability statement: The datasets are available upon a reasonable request to the corresponding author.
Funding: No funding is available.

Authors’ contribution: Alireza Majidi, as the author of the paper, conducted all parts of the research and wrote
the whole manuscript.

Conflicts of interest: The author of this paper declared no conflict of interest regarding the authorship or
publication of this article.

Acknowledgment: The authors of this article sincerely thank the Soil Conservation and Watershed

Management Research Institute for its financial support of this research and the necessary consultations by
relevant experts.


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.4.10.9
http://jircsa.ir/article-1-578-en.html

51 bl 3 iuiid 5l 09 315 93 (S 0§ e ] sriams 3bLio (SuiiCaglyl 9 (Lo

e L= wxjﬁ
«8599US Zugp 9 Lbjgel «lidng lojle (g sl 5 SB cblis 01Singh ol e dmwg 9 (¢59ghn Clidss Lisu bliwl )
majidi_geo@yahoo.com «l sl )l 65

[ Downloaded from jircsa.ir on 2025-11-18 ]

[ DOR: 20.1001.1.24235970.1403.12.4.10.9 ]

bAS>

sraY plesl o394 ¢ SIS (glrosly Julow 5 4y 13 (GIS) bl e cleMbl wlolw (568 cud b
SeoS (o 0 S s Al e Sl @ izja g Gloj )3 (2o & g b Sl
(GIS) oldlyir Ml ol (sitn (65 provadd SiST S (MCA) (g jlmoir Jelo 5 0
wlwlis L5l)—? (MCA) (s )lmossiz Jdov Ll 03 L5_>|)]o ca lizee (slayliee u.:lwl » &S cwl
g shdlaio lide )3 (ogmad 4 Jlyes slaofgy 2l b g ojle hial ly bl o icusbie
Lﬁl—"’)‘“)b / La,lzo u_.f)i Wl 005 A?)QS\: GIS L« d)l:m_\l% ooy Dgud o ol (glasls
b9y 8Ly a8 adlie cpl ol Bap g b S o oS ol e 5 a4 o ) il
ool b 28l Joro 53 (43S ol b 0o (] Cumge b i Sla ey ool LB g (03,0
Sl sl 3ble (canCaglgl g amlie g (230359 J4o 3Ll s RS 5 GIS (oSSl oslanul
1388 15 o3lital 390 (6 S nnc slusis g S (claloles |2zl b o) Ao Lo
el oo s sl o e g S g O )18 (oolual = elozal ol slonylune 31 Alia oyl
Syl (Feejn i CE Lo (i o Bblie 450 (LS gl A8 o3l (e 5 slasw
e AVABEY f olog o (5348 75 0dd SuS& sl (ginassy bl 2 )b (2L
0SS 5l olisS” Juolsd Jdoey bl ol iS5 24398 (oS 9 BC (VL &5 wéy e
@l e 2l (23059 2 S S)p dlaBheleil By e o) Gids s S Slae NS

53,8 S (8 e

Al axssu U

VFey LAY edl
ARRTIARRNF-SI
VoY o3 Vet dy
Vet o) thd L]

(S slaojly

b oS (b9 o anj Ao

VL ndlo/;l}h‘.c ﬁ@LaJ u::)l.\)J

DOR:

sloailols 5l sl > 40id 55ul 0jem 5 50 (dwep A s Satie Bble cauCuglgl g oboKe (VFY) L ple ¢ gt aliiwl

MY (DY bl oS oo

Sl ohb S ol slaailols ole yazol 1yl

oo Lo yle :J,imuo DM‘QW

Ol (I 5 gMS @y 9 Ghigel liid plojl g sl § SB bl 0aSingy (Ol plio anwg 5 Sels)ae Slasios Lis 1SS

SNYOAYYAYY :p0l

majidi_geo@yahoo.com : Suig 2SI Cony



https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.4.10.9
http://jircsa.ir/article-1-578-en.html

[ Downloaded from jircsa.ir on 2025-11-18 ]

[ DOR: 20.1001.1.24235970.1403.12.4.10.9]

Wy e 03325 S Olas] dxino Bble gyl § 2LoKo

Ao
L5 oyl Ja 53 35 ot i 1 Sl Jsb 3 (sons 25 cslacl e 45 g o linl iblin 55 e (slaer (IS hoty
o) 23 A 2)Jud d9 g L (l por (i 3 il B 5 b Wg) S b g 009 peite SiS Jad )3 o5 s
Ly iy ol ol St 9 St 3blo 53 (ioejnj b (o o 53l 0685 9 oglaan sl 52,8 5 o3k o9l
i L Ygomo g B9 0 didlos landg,aSiis a5 g ki3, g nanlpl jas 13 5 jusol (claojes paw )3 (ol olis dxwgs Gan
So 3 g o) 2 g i by plp > (Sgsen b lojle (aile a3 ey A b e el il dgE s
asl oo Ol 5,85 (g lateds layes b gy (oye 50 a8 Joame (sladw b duwnlio )3 iuejpj ol ab ool Jsdscie Laxe
21yl g a8 e dgame Ly 5 B yomie g |y (ooj5 o oS o0 gl o GVl (il )3 1) (oxdans O g g 0
Al By b g 03D Joiie Lo )3 (o pdaw

35 sl sLalie 5 2led sl b cnl Sl ekl icanl (e 59y Srdr (o) ) 3 Sl ilwo 3D W ) 3 )7 ol
JSin Sgmg pie s S350 i i8S s e o5 s Ol & lgisn ela o] 5 35 o 3 ol 6,053 4 o
9 o5 sl Colo 4l e c Candml il g wiSle sl 5 3539 pas YU sl lojlo (6)lul b slaguej (b OBy
Sl 3 g 1503 Byl jlogai o)l gy 5 MRS g Ci b 3 (eye CS e g Brae Joe 4 (K03 iz
b omo a3 51 el el 5 99 el 5 9290 05 Slops: 5 oSl Sl8 e oo 11 003 03D dlaus yoboty O (05
St Lo gy o picamlio jl ol JUo 53 (e o jloslasl WAV (o] Ken 5 (255 olg 5) conl jlas 0 5 (me
olaa b yls 5 ol )3 0500 gmime JLuSUis Saugy Coppto g (oS e J> 9 )58 )3 (o o] bl e
Ol 3 sl odon; Ll s o 4y 55 (0oL ladiges 5 Conl 48 Splol (injj sladus Colo 5 (Dbl 3)90 )3 (3L Clisi>s
ol (glim 2 (g il )3 (dejyej slad Shisl ancagyl g plplSe (Rdos > (WAY) () er 5 (35 elgs s ae
a3l Jace 5l oacel cumday gt ey «ladllas ol 0313 (DSS) (638 paouad Gl ailobs g RS slacSusS GIS 51 ylojen
So gy L (WWAY) )L 5 (oablics 3g05 ali 1) Jio opl como g0l bt o LoSS cldllae gols b 1) guioos ol 5 o
o0 gl AmS s (dpeg)) (558 Jlod) st adlate )3 (iejpj b (b & cals jo dus (o (6 S el iy ailels
w2l 8 fis 5 oy 29,5 wilad ¢ SliwnsS sladioly j3 xBly laaiSilbg e o (265 o (slacuds ) Cunlio byl ol LS
ol

99y 40 GIS/RS jl osliwl U (sls (698 5o 0] dadgs )3 (woj 0 o camlio sblio b Ke 4 (WAR) ), Kan 5 ol
sl (i 5 o At e B (gl 2Ll gy Sy S B gy ol 3 U gl Sl 58T b elel 2 (R0
Gl b i gols sl (56w, sS L odds pledl GIS jloslitnl b uejpj (sladw b olKe 4y (Ao e) SlungS 5 Slams
L pingi sl (wlal p oried sl (5598 bl jl alols bais gullcas 03l sblio )5 aojle 2l 5l S ol
Sl 6lsls > (5315 (sloads oS 5 b (V- +) Sl 5 ilae (50 o IS sl Bolie 20 (536 23 ol
b 005)S olulis 1) laen oliwl Jlads 5> @dly « Kl .S cudd )3 wojyj dw his! gl canlio gla S (GIS) SlKe
Sl pwlio guls Slg o (656 lradids Sy gy Y o b sladids 5 SIS cunlio (slrodly dgng & yauo j3 aS Bl LS
Sl (lacsSiSS il ooleiwl Ly ~ing}s ;o Barkhordari (2015) .aoled aslyl 1y (o) dw clist Caslio (gla S0 dlpiuin
FEIV 3l s gulis 5,8 pladl o3 85)] jsul dsgs 5 wejp sl &gl LS 0 493 5l Lo 5 (S pmej CleMb]
Ilyati et al (2020) .35 o)y dw Slisl (6l (6lws cabls ] 2o p3 YE/F 5 conl bawgio el clyls adgs o jl o)
Al 2blan; ol CBd 5> e slade bl gl e Bblie (a3S (sl 110ly 5 )93 Sl Shomis slais, B4l 4
5 Adjei Damfeh et al (2022) .l wojpj dw doape (LS Lol (gl 3el )8 Jhgy G o S 5 gy opl Db ol ol
2l a0 S ealarwl Lie Sunyani-West (g )ls o )3 dwojyj dwo gl dipe 86 ol gy (656 il pedldis Juloo 4l )3
dow ol i (cdncaggl 4 Choi et al (2023) .l (guejp dw dite Ko Gl (lp el,I8 gy SO B9y oyl B ol
by i olss sy psin 0)S a9 KB sl g0 S4% dilais )> FUZZY AHP 3 AHP (gla i, odlaiwl b susjysj
Slosw Jouily 3)90 )3 (i Slgi o & Sl pl o Sliie] 9 392 dado (o) sl (anCaglyl ) adllae pl 53 o LT
a0, Yeongdong aibaie y> Ol cuiel (slyp ey


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.4.10.9
http://jircsa.ir/article-1-578-en.html

[ Downloaded from jircsa.ir on 2025-11-18 ]

[ DOR: 20.1001.1.24235970.1403.12.4.10.9 ]

(FF OY sl F o)) ol)b Sl ok lrdilolw \YA

BT (g 9 390

axllbae 3,90 ablaio

YL OFD ! lake y S ol diid 48yg wlid il g wdine (wlidpme; VYO e Ak 565l casllas 340 dilaie
Lr»»waj L')Lo)’l_w )D II-SW'6162 b)l.o_w l.f 45 ..\a.».é 45)5 .J)‘D )I)§ L;Lo.w L)é); Y'?°~V '\“'" L’Y’;’o" ! 9 d)ﬁl& J}lﬁ 0'00“

'

Se 4y (e 4t (653l g doag )3 9 AUIE Ve (S8 Al (6Bl g b ) sl 0 ()15
S ol ol adlaie (pl 4y (o psd e (slovely g ol @l ol sl 032 )3 (3955l cnl sl 003 By )85 )l
2ol () JS-d) el Lk Siis @ ppon adlaie (pl ealdl (5)logs ganabil olul sl (938 = g oS5
atagl (S ol a3 J0)1 drngi 35 Csboye (Slapalil (o) adge CundVl 3§ Sitddes lagdlil iy Jlod (2l

ol i lea YO B Yo e (S5 Lawgio sl dibaie (l e il (ool

axllas 5590 039450 Cudge — ) S

Figure 1- Location of the study area
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Table 1- Restriction's parameters of the sanitary subsurface dam regions
Restriction's parameters Properties
Distance from fault <100 m
Distance from water resources (well, spring, ganat) <200 m
Stream class (strahlerclassification) LI
Permeability Very high, High, Moderate to high
Land use/ land cover Built- up, Permanent Water Bodies
Alluvial (q) 5<q <30
Slope >V %
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Table 2- Subsurface dam siting decision factors, ratings and input layers used in analyses

Decision factors Properties
ECONOMIC- SOCIAL factor group
Distance from village >2km 5
1-2 km 7
< lkm 9
Land use/ land cover Tree cover 5
Shrub Land, Gross Land, Crop Land 7
Bare Land/Sprse Vegetation 9
WATER ESCAPE factor group
Permeability Moderate 5
Low to moderate 7
Very low to low 9
Distance from fault 100-200 m 5
>200 m 7
Distance from water resources 200-500 m 4
> 500 m 7
QUANTITY & QUALITY WATER factor group
Slop 5-7% 5
3-5% 7
0-3 % 9
Stream class 101, IV 5
\% 7
EC (Water quality) <750 uS/cm 4
500-750 uS/cm 6
>500 uS/cm 8
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Table 3- Weights of all decision factors in scenario 1 (Equal weight)

Factor group Weight Criteria Weight C.R
Subsurface dam siting suitability
Distance from village 0.750
ECONOMIC- SOCIAL 0.333 0.250 0
Land use/ land cover

Permeability 0.627

WATER ESCAPE 0.333 Distance from fault 0.280 0.08
Distance from water resources 0.094
Slop 0.627

QUANTITY & QUALITY WATER 0.333 Stream class 0.280 0.08
EC (Water quality) 0.094
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Table 4- Weights of all decision factors in scenario 1 (Non-equal weight)
Factor group Weight Criteria Weight CR
Subsurface dam siting suitability
Distance from village 0.750
ECONOMIC- SOCIAL 0.627 Land use/ land cover 0.250 0

Permeability 0.627

WATER ESCAPE 0.280 Distance from fault 0.280 0.08
Distance from water resources 0.094
Slop 0.627

QUANTITY & QUALITY WATER 0.094 Stream class 0.280 0.08
EC (Water quality) 0.094
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Table 5- Qualitative classification of classes of areas susceptible to underground dam construction

Qualitative classification Pixel value
Very poor 0-1.8
Poor 1.8-3.6
Moderate 3.6-5.4
Good 5.4-7.2
Very Good 7.2-9
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Figure 24— AHP-EQUAL WEIGH map

Figure 23— AHP-UNEQUAL WEIGH map
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