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ARTICLE INFO ABSTRACT

. . In some nomadic areas of Dargaz County, water supply to nomads has been
Avrticle type: carried out through mobile tankers. Initial desk and field surveys showed that the
Research Paper conventional methods of water supply to nomads have many limitations.
Therefore, in this article, for some nomadic areas of Dargaz County where mobile
tankers supply water, the feasibility of water supply through the construction of an
underground dam was investigated. For this purpose, first, parts of the region that
do not have the ability to construct an underground dam were removed from the
study area using Boolean logic. Then, using the Fuzzy AHP method, in all areas
that have the initial potential for constructing an underground dam, the factors
effective in locating the underground dam were weighted, and the susceptible
areas were identified. Among the weighted parameters using the AHP method,
geology and slope received the highest scores with scores of 0.40 and 0.27, and
land use and access distance to the underground dam site received the lowest
Article history scores with scores of 0:08 and 0.99, respect.ively, according to experts. In the tr_1ird
Received: 25 May 2026 stage of the research, in areas wnh_potentlal fo_r under_ground dgm construction,
Revised: 26 June 2026 surveys were conducted to_determlne the de:swed points as _swtable points _for

. underground dam construction, and these points were prioritized. To determine
Accepted. 5 ‘]l_”y 2026 the location of suitable axes for underground dams, according to existing maps
Published online: 12 September 2026 iand Google Earth images, the location of narrowing of waterways in areas with
potential for underground dam construction was determined. The points were field
visited, and finally three suitable points for underground dam construction were
identified. If dams are constructed at the three points D4, D2, and D3 as proposed
in this study, each of these dams can extract and utilize approximately 40,000,
16,500, and 14,000 m? of subsurface water annually, respectively. This amount of

Keywords: water will not only provide drinking water for approximately 20,000 livestock of
Underground dam, subsurface water, waterinomads and local livestock farmers, but will also provide part of the drinking and
supply for nomads sanitary water needed by the nomads.
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EXTENDED ABSTRACT

Introduction: Various studies conducted so far show that one of the proposed solutions for supplying water to
dry areas that do not have access to permanent water sources is the use of underground dams. Numerous studies
have been conducted on the feasibility of constructing underground dams, and researchers have presented various
criteria for locating underground dams. Using the analytic hierarchy process (AHP) method, they identified the
susceptible areas for the construction of underground dams. In general, a review of recent research shows that the
construction and operation of underground dams has many advantages, and in some cases, the use of subsurface
flows through the construction of underground dams can make the necessary water available to small
communities. In order to resolve the severe water crisis in the region and provide a sustainable source of water
for livestock, there was a hypothesis that it is possible to provide the water needed for the nomads of the region
through the extraction of subsurface water. Therefore, this hypothesis was tested in this study. The results of the
study are presented in this article.

Methodology: The research was conducted in three stages. In the first stage, parts of the region that do not have
the ability to construct an underground dam were removed from the study area using Boolean logic. In the second
stage, areas that have the initial potential for constructing an underground dam were identified. Using the Fuzzy
AHP method, the effective factors in locating the underground dam were weighted, and suitable areas were
identified. In the third stage, in areas with potential for underground dam construction, surveys were conducted
to determine the desired points as suitable points for underground dam construction, and these points were
prioritized. To determine the location of suitable axes for underground dams, according to existing maps and
Google Earth images, the location of narrowing of waterways in areas with potential for underground dam
construction was determined, and the points were subject to field visits. After the points for the construction of
the underground dam were determined, the upstream hydrological units of each point were determined, and the
physical parameters of the basin were calculated for them. Finally, considering the characteristics of the upstream
basin, the estimated characteristics of the reservoir and the underground dam wall, and the conditions of the region
in terms of water needs and underground dam operators, the proposed points were prioritized for conducting
supplementary studies.

Results and Discussion: In this study, after using Boolean logic, about 53% of the area of the study area was
eliminated, and the results showed that using Boolean logic, the workload of the location can be reduced to a
considerable extent. The studies showed that the geological parameters and the slope of the area with weights of
0.401 and 0.229 are the most important among other parameters, and land use and access distance to the
underground dam site received the lowest scores with scores of 0.077 and 0.093, respectively, according to
experts. In this study, seven points were identified as the locations of the proposed underground dams. In
prioritizing these points, points D4, D2, and D3 were selected as the top three points, respectively. At these points,
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the width of the waterway was narrow. In such circumstances, the length of the underground dam wall is short so
that both the cost of building the dam and the underground dam wall do not have a water flow problem. By
constructing underground dams at points D4, D2, and D3, it will be possible to extract and utilize approximately
40,000, 16,500, and 14,000 m? of subsurface water annually, respectively. With proper management of the stored
water, the water needed by approximately 20,000 livestock, as well as part of the drinking and sanitary water of
the nomads in the region, will be provided.

Conclusion: This research showed that the main waterways in the nomadic areas studied in Dargaz County lack
permanent or even seasonal water, and that conventional water supply methods in some of these areas are not
sufficient to meet the water needs of the nomads. Therefore, optimal use of subsurface water is essential to provide
water for small nomadic communities. Therefore, with the studies conducted in Dargaz County to supply water
to nomadic communities, seven suitable points were determined for the construction of underground dams to
extract drinking water for livestock. Considering the high cost of supplementary studies for each of these points,
prioritization was carried out among the seven points based on parameters such as the characteristics of the
proposed axis (river bed width, longitudinal slope percentage, and sediment thickness), the area of the basin
upstream of the proposed point, the amount of water needed, and the price of water. Finally, three points were
selected and introduced as priority points for supplementary studies. If additional studies are conducted and dams
are constructed at the three points D4, D2, and D3 proposed in this study, considering the climatic conditions of
the region, each underground dam will be capable of drawing water three times a year and will provide a
significant portion of the water needed by the nomads and livestock farmers in the region.
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https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

O tag slad '&_Ili‘ N

800

. b
700 Sy B o)\ )‘y’f 5

600

500

400 2

300

(k) AN b i Ral

200

100 A

0

-10 -5 0 5 10 15 20 25
\_ (3505 A ) AL B gia &) e da

J
(Bagherian Kalat et al., 2024) 5 ,logd _conlBl (gisaduls ;3 axlllas 390 dilaie paldl Coridg —Y S
Figure 2- Climate status of the study area in the De Martonne climatic classification (Bagherian Kalat et al., 2024)

S g,
Als o ol 33 I 1) ey A elis] Clil &S conl dilate § olaiso Gls Jold Jgl dls po i sl dls o dus 3 Buios (]
2 gy dyse dibale wlidipme; 4 5 o)) (6)5 Ak o 4l doanlyl 4 add Al LS 3jge (0e8) glaaY I
Gio Wl 039850 51 s late 51 ool b o) 1y g i @l adsl ol 45 bl bd dggs Vi) oo e es obie
2L L beoylglas o by S 03gate o s YO sV s b (3bLie (Esmali Ouri et al., 2016; Rostami Khalaj et al., 2022) ..
b laailag) e Voo Bl L lsiB g lndsity dbely o cadlale ) S350 Of il 9 (Ol le o (ol o B¢
@lisl adgl il & ool iblio sjn ailaie (cla CandVl chddss 55 o Sad 5 (25 oA 55 kil iy 2 gy
L Bls Sldllas odgize I g atbl |y uejp; i

aid b Yzl aldlas jlas o opl )0 80d (astie ditws xejp) dis lis] ddgl Juwsly (sl &5 able ped dls o 5o
s lp 8 oolitul Bpae Joro Sl alols g diy oo 4y (g yiwd dlold (LS )8 (ol (e cdilaie a3l Sl oS
Koyl olidime) ol cobe 51 sl olgale 1 SleMbl oyl 0 odlizul yio Yo Sy o)l b DEM aiis ) adlate (i 4l
G550 g omb @lio JS o 3] 1 VD + o ol b b)) slinoly g i, Bblin ¢ 3]y (68 (sladids a3 3bls (USGS)
5 Gpan oo 5| dold sladiss ans gl multibuffer |5l 51 Lilis cledbl slls 3 Lo 08 181 o, lol s ol
(Fuzzy AHP) ik  lpedlds Judoo jigy 3l eolatwl b cculedllas jl dls o ol 55 b edliiiw] dwojysj Mo Joee &y (o yiwd dliold
Axie 3blie g 5 (230159 (dejp) o hlSe 3 Fhe Jolos it (e b sl adgl ey (sl & iblie 457 >
Sacld gyl > & 05 b yxe SaAty (1998) alussds Jb peiess sy (AHP) Lslyealabes Llos bg, ad lolis
G oS pronas SSGSS (5558 5 ek ) SS9 LBgy ol (Saaty, 2008) cuwl s eslaiwl 6juf g b Ko (sladlais (g5 a0l y
PGSl §1)gS1e (13)5 Sye dlwgd |y odizmn 5 St SeaS 5 oS Cunl (Wi S (Slaofgy p edlitul 3)90 (0)kme dix
.(Ramanathan, 2001) .S o (gjlwoskw (o5lpe dludes jlidle S

(AHP) (o510 dlbes Juloss 33418
Cosl gl (b lSe ) S5 Jolse (25 dumlio by o Cunl oppitorin (6 pSmaenal 3,509, b opslaioniz (3g) So AHP (2,
Sy a4 bype sl oM s D98 o0 yusd b ylSe ;3 550 Jelge ST 159 lal 35y 0wl > (Kayastha et al., 2013)
Sygo (1) Jgio oolol 2 Jelgs awolio olul g pamasiie Glulid)lS Gglad ulul p (2ojlial 258 o0 (235l < Jalos oy
S Sypody s ol Jlastiol gl canlio gblie o Ko 53 e Jolss (o Bawslio ) b (Saaty, 2000) 3,5
Do oo duobxe Jole o 359 558le 5 ol 5l eslawl b 4 oaisylg Expert Choice jl3dle 5 a4y il

039 oM lp A edlatul (Jale) &Y ja (s e 3 0D odliil gy wiile 55 S (g e slp BaS ol
Jole o led (39 9 35 s ol o] XS (g )0 elcusday (2305 il I 45T ele 8 (339 cmpms b (S saSudo
5 43 GIS Lo > oxdaw 5 O Jlaseil (gl dnis 5blio 4 byyo olos A s A5 (305


https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

(VE+0 O F als o 5,leid) o), 5ol b aailolus v

(Saaty, 2000) 51y dhdiw Joto 53 954393 dunslio (wlidle —Y Jou>
Table 1- Pairwise comparison scale in the hierarchical model (Saaty, 2000)

Numerical value Oral judgment
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7 Very strong preference or favorability
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Table 2- Weight of layers/classes in the studied area
The weight of

The weight

of the classes Classes Weight Layers the classes Classes Weight Layers
0.585 0-3 0.49 Qt, Qal, Qs
0.239 3-6 0.20 Ktr, Jmz
0.117 6-10 0.14 Knz, Jksh, Kat, Elc
0.059 10-15 0271 Slop 0.112 lev, Dci ths, Iiv:av| DS,;(ab 0.401 Geology
0 >25 0.051 oS, b S Fe Hre
0.007 Qsf, E2m
Incompatibility - -
0.01 coefficient 0.02 Incompatibility coefficient
0.04 Water farming 0-300
0.049 gardens 300-800 Distance from the
0.074 forest 800-1300 0.158 place of
0.15 Uncovered lands >1300 consumption
0.224 bush 0077 Land 0.0025 Incompatibility coefficient
0.177 Rainy land ' use 0-500
0.286 Rangeland 500-1000 .
o >1000 0093 Dlstanig;‘éom the
0.02 Incompatibility 0.0035 Incompatibility coefficient

coefficient
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Figure 3- Map of groundwater extraction potential in the region's waterways and the location of proposed
underground dams
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Table 3- Characteristics of selected locations for underground dam construction in nomadic areas of Dargaz County
Prioritiza- Dam Price Area Slope of

- - Storage Alluviume
tion of construction Number of  per m? of the the ; waterway s
suggested  cost (billion  livestock  of water vc()rl]quge basin  waterway th'g,%ess width (m) Acronym . Position
points Tomans) (Toman) (ha) (%)
4137196 N
4 11.04 5300 208335 3820 1114 25 8 43 YR
2 48 5450 233340 5508 1474 15 7 25 D2 ot
3 11.85 3550 183430 4619 1125 3 8 46 D3 HBIBN
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6 10.05 4230 333000 4917 1602 25 65 57 D7 ol



https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

(YF0 F sls ¥ 5 lowd) oyl pu Lailobw vf
> ¥ o, ot 25 gobw &

6 785 4o
2 i.,Jlé)ASLﬁaély P caw ] Jad b g ool ol 186 5 ol b 50 addlae 3590 cplie sble > Lo | claanlyl
o | OMew ©ygody Jols oy (a2 BB (i 3)boe 3b5 il b ol )b adlate )3 (e Juad 53 9 Gl ol
‘5]).) u.ojl.) ubls) S8l a8 J.S.b‘)u.o JuSv.u.J dLmep I) (}]ol.w LJJ] ) ‘;L4>1 leﬁd.mbj kY] ..)ya)t;o uLwM.oS)J )9».»{ ))]9 9 D..\wc)l>
Slacadgise b aplie lp Of el Jglite (odaw (sl ba, a5 3l (L Sliwe 5 (65585 sla aw yp o | ol g O ool
o3litol b byl bl )3 a8 38,0 i s (s plie sblio 5l (S sy Ol ppeli 6 s Sl cllio ) )3 10 ol oy (g3L5
2348 ol s o gl s 855 I8 (g y 3090 s piE 5 gl Jlatio] Gk Sl gl oo plsl e (sl SO
d)lbﬁo% dlﬁo‘b ulcl ‘Lg)m.e 2 u] Syl )1.\n.o JJ.) LY Lol .))l.) dg>9 (S Yo W can Bos )0 u.?:.‘awﬁ) uT ‘dJaL..o L)?“ )‘ L5>)J
9YL3)¢5L§J:J>@’L;ND' i b e g go 35 s D glaoly yas gkl sl Gy dlﬁg‘&aijmjo.\.ﬁ;&&&&».)
du)i:.) d).]o )l 9 009 QSAQ)».C 0 u] JL@.M | u.’x.\a.w dl.ibu»)g) ‘_y).,o )I fal.) Oy u] u.ml; u&.c‘ chu»)l) Cow Lol uwfl).:
d)l_.w‘ )ho )I 9 03¢ Ay iy )L_w 0 u_mfd..bj ‘_y).'o )1 duol dL&a).e‘_w )‘ u.sl_w)u] “S)JL»».C éc|9> S8l Cures J.J.)
p3Y 5035 (590 50l 533 o5 slool ) atagg o3t o9 58 5 Sa S gl o el (gl gycli) B el 40 g e
DS )18 4295 3)90 Canl

a3k 0818 a5 abolio ¢ ydgy slaio 5l oolitw 1h g (o )l (650)8 e ¢ g Wb (pao (b jlimo (338,57 jlas )5 b caalllas ] 3o
13g) iblie 15 cus (sl (claygnloas 5 giipe sblio b Bla x5, 90 ddlate | Aiwd (b 5 Ol Jlastwl ly 4l
5 S laasilow as Bls aalllas 3590 039450 5 05,15 wej i du lisl (lp awlie ()5 a5 ddlaie )3 34390 O y3lke
s e 3blio (pl )3 duejp) b lisl g Bgd o (gpiid 55 Ol (gy9d g (Brw el &S Wwn o sl (So
oyl ) (wejp Ao @lis] &S s ablio 5l 48 o mal 1) lad (6u30] (ol 5L 3550 O aSopl s 4 s oYL adgs
O Glaie jleolatw TLaly lis ls cpl g odd ol 1) dilaio jl o 10 OF dgas s bl .Cum 5 ddyo 45,80 5 (Jouo |
b sl elalasMe B jlade ay 1y ob Ko JI8 woes g5 0

50392 Olpe 4295 3y90 9)0nlil W30 JS—3 1) 0o sloainja I (w2 g B ige & cl G Jlos (o5 b
2T Ly 5 00 s )l LIS 45 la bey il osliiwl b1 355 0 ylud g anjm yials el cobio 3ble bl
4 92950 02> 3L o )3 edtis ygboty lolid)IS lyas AHP gy )3 sl (65900 o5 Jai 2 1) bl 5 S50 Jolse
ur9) OJ)S a8lsl b Ol95k5" OL»U,;‘})K alylas g3l u,..mlf sly Aufuo ol BI3) O’-] & ool g b uLe.a:u B =3 cde (ol
2 ials 1) skl pae o 4 (g5

o | (6305 (339 9 ool (Sl (g0 U (yn pialyl o 302 (bl 53 1S b (slalno e )3 31 s g 2 )
pelalog 1) ke e /¥ (5 b ol (5585 5 ol bS5 ol g g2 oS (90b5 b o 4 (s b e el
Ol S M plo (g 3 Ao )3 Y cud GMS 15 )8 ped a3 IV (s L &S sl cud e e (yregd b
asldl b 39— oo e (o) o (Bl 350 Dol el g ail ials” Clly,y ey (o8 sl p3 1p5 3,05 1) jliel o5
Cap g o il (gl o o dbl Cin (85 Spgo (splie S O el (sl 3550 Gl b 2 4 ol 5
b oo | p3Y abi cdn ol 3 (oSS ldllas plosl gl a5 oYL dujn 4 dogi b (Y Jgao) 0 oy pd 0y Ol Jlia s |
as g Colms (Olgw ) Cuolbs 5 Job cud do > lbdg) sty (6,e) (ooliiia Hoome Glasuie wile (ol el )y i eolas |
hugyl bl lgisdy ahiiaw Lyl 5 b ahil can ym cdncaslsl 4 plisl il cuad g o 4 jl o lswe (ol abai CansVl
i die ol o AVl dwejpi i lial b bla cpl 5l K pm 50l (Lo b )y b (820 9 bl eSS Oldllas 4l

25t 05 (gt 5 ) Sl Sl K5 5By s focd & JUsil sy lie o351 inlS Jlo (3 ke S Sl 1 ol
u.L..oS\: Sldlao cunl o bl‘e(wuu Wy U" 2 & D3 9 D2 D4 dadidw P 4>UL> als uL.uJ (3850 U’l ..\wl;u.o dalaio Bl uj é)LuO
y 630l Cogs dw Cubls AVl duejps A yb cdilaio coull bl 2 dn g5 b g @lis] lasy g o plosl uejpj st wlis! ¢l
Srid g ol CaSayio ¥oves dgds (gilwopdd g Jlhastiw! el ¥l suojp; di @lisl b DA (odlpiiiy ahais )3 .cusl salys

il 5l 0yse b ey g pd Ol iy e oo lely g plie ply ly VoS e v sgas oy T el agdle &S 313 3934


https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

b 5 O S yio Y0+ + 3gdn (silwoysd g Jlasiwl oSKel 4Vl 348 @lis] sojpj i douls D2 ahaii )3 345 oo el
daii .05l el o plie el tis L 3y0e iliag 9 oy Ol g s oly Fee e D9 i 3y90 T ygo cpl y3 33 3934
YOO+ dgd oy Ol 48 G | (il 03D BB (55 5 ol CaaSoyio Voo o dgan VLo gyt @lisl b 35 D3 (odlgusin
)5 Sl el 1) 1 | dilate )3 o8 Jlo jlole b 3 ) (sl gl V0 3l 390 b e g b O iz gl
3 Sy 3 S s g boBAST Cumd g 51 M) S g (6388 105 Ol (A5 5 (o5 Camd g 51 S lisabol (gl sl S5 p3Y

bl Sl S Sllgsy g SUSSES it (ol (oSS Slas 4 (odleiy LB

WS gabade

(b5 anlgs 5 L] > Jtane ok b 45lSe 3§ Limgiy el 0 0nb o3lil gulis o Wnosls a1 dy s yiasd

ol 04 bl (5505 lulp bl plie S o)l (Jlo colas b g (o5l (cdmo} 2o B > iaghy ool i Jbo Colos

o (@S goimty Alie il ty & o oMl Alie algl aus 555 g SleMbl gyglaes tE WS b 8L 1 N gl L
Lodly Julos

ol 0l 5 llas i) g IS5 ogas 5 peilie 25 G55 45 5, e pMlel s gl Sty 1 Wiy gdlio 3L
W55 g

55 5 by o S cslis a1Siimgly sy ol il plie ygal JS oyl (clacoles 5 dlio cpl B Kiumrgp 105135 ylons
Sialaligo S (5905 pllp il b e 5 5,9l (Bi90l 9 i S5 slacs)San

&l

ul g )3 dweip; A lisl (dly caslio laygome (sauCuglsl (WWAD) (lesS oy g dema ¢yl DL e 95 o]
do0i:10.22059/jphgr.2016.60834 S0R-5F¥0 (FIFA el (clhilpis slo jing s oS pcungd

s g (RS) 590 31 iz jl odlaol b uojy i dws (ol Ko ((MWAA) Cpwsdosro (g5l g (aamme o S el puns ¢ Lo L]
d0i:10.29252/ARIDBIOM.2019.1541 YV-Y\ (M)A (oae s (L3l cudd 106390 aslllas) (GIS) (olidlyis led]

5 Lol 1F+F) 0,25 @liled g Loy 5 Goto oo s (calsy Lo pde cgime Lople oMl (e S L3
5 555 Gblio s s plis gblio )50 adllas) pls Gyd O el Can (o pj o Jlasiol cuslio (sla Ko (stincyslyl
oo N+ gl g ST Cilis 0Sngy (i gl e GBS (8955 olol e

GIS 5.l jl oolitnl b pwejp slods (ol [(WWAF) Ls jhemms ( Sl 00lj cuel 9 Lo ydgemme ds oMo cdosns cpalall oy
IMVEAYA (YW oll o 5 oyl potigo (loyS «sg) g8 anils 163 y90 axlllae) AHP 4

LARS-WG (g)lel olod pliio sy Jae 3l oolitl b ()l Sl (saistin (W) 3l s ¢ Slo o g L5 ¢ 5881 o (soomasd
https://civilica.com/doc/924418 . by, g (5 ke druwgi wuns ) bao o 65y9liS” pole Mol oy il )28 (1333 i yos 26390 dalllas)

seiny s gl iy )l il (laigg <kl b5yl (VFF) Lojly (s g Lol st ol cgipe (e
http://jircsa.ir/article-1-603-fa.html .&Y-5A (¥) WY /b oS/ psbow (sladiloln

ol oo g, 5l odlatal b (ioeje A2 (b IY) ply s Bl 5 ol )T i paasms ¢ Sl gy sl
doi:10.22131/sepehr.2017.28902. .YS(V+¥) ¢ s lslis coleMb . poS cubd dul 09> 163,90 anlllan

O Jlasil cuslio sl lSe (plolid (VF++) Sgmsyme 155 olgd 3 5 Lo S (L3l wjen 55 cdasme @l (ot
XY bl S ol sladilolo (Pl Cop (g S50 Gloase 15350 dalllas) ejj i il edlitl b (e
http://jircsa.ir/article-1-436-fa.html

gyl g Lol (V1) Lo) (gdo g 0o 95 (o NS ()8l gmmerne (155 olgd b et @S (ot
Tk &5 GBS (e 5 O (5550 Gblio 10690 adllas) (i oo Sl oolitial b (orbans o O Jlassiol anlio (slaglSe
oo WY wobpsi] s ST cblis 0uSingjy o Slisios


https://doi.org/10.22059/jphgr.2016.60834
http://jircsa.ir/article-1-603-fa.html
https://doi.org/10.22131/sepehr.2017.28902
http://jircsa.ir/article-1-436-fa.html
https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

(YF0 F sls ¥ 5 lowd) oyl pu Lailobw g
> ¥ o, ot 25 gobw &

Jlassil (ly calio blE ganaglyl (VF+F) dgnue o (1155 olgd 3 5 (o M (L3l 0o 95 cdoee @l (o)
g).ou/—‘,([bo)? é,ab Coprdo (d.o).w 9 oM 3% d.bl.m 18990 AJJUQA) oald stw;y Ju.l% ()"9) )‘ odlazwl L L;!.E.w).:) ui
doi:10.22034/iwm.2025.2044609.1183 .AY-) ¥ ()0

https://civilica.com/doc/727349 « Jud)l ¢ /! Sgptetr uilsdiS” uadd il oo S il 13 Koo ddgn ys 3

9 GIS M )l odlaswl L» SRy ) A ‘S}l)u&ﬁ (\\%\V) L)")?f “S’I)A.u) 9 JJ> ‘LS’L") 6 gRuno ‘LS")‘Q(*’ ‘L&)al.c :d).ol.c Sy
http://jwmsei.ir/article-1-639-fa.html. £+-0Y (SN «/o/ o bron/ wdige 5 pole (AHP) 5l edlades Jdos oo,

Bblie ) (ejnj ladw (ol e (WAD) plust cgiozxo)l 5 agn 2l 2l 00 (bise «sireh sy «s0,8
ASEWY (WY il ajgs cupe doliingyy (o] ool e o390 adlha) ool b SuiS dew 5 Sl
doi:10.18869/acadpub.jwmr.7.13.172.

008 U llal (o 05 Aty oS sige slidiyme; Sl Sy o (V) dpe> gy i 5 Lo ple csame
d0i:10.22090/WMRJ.2024.367366.1598. AA-V\Y (VA  s,b550/ (sl g

References

Abde Khodaei, M. M., Zunemat Kermani, M., & Abkar, A. (2017). Study of effective parameters in selecting the
location for constructing an underground dam under the Harmak basin in Kerman province. 16" Iranian
Hydraulic Conference, Ardabil. https://civilica.com/doc/727349. [In Persian]

Amanian, N., llyati, I., & Mokhtari, M. H. (2019). Locating an underground dam using remote sensing (RS) and
geographic information system (GIS) (Case study: Kashan plain). Khoshkboom, 9(1), 21-37.
doi:10.29252/ARIDBIOM.2019.1541 [In Persian]

Arab Ameri, A. R., Sohrabi M. Khalil, R., & Shirani, K. (2018). Locating underground dams using GIS
techniques and Analytical Hierarchy Process (AHP). Iranian Journal of Watershed Science and Engineering,
13(41), 51-60. http://jwmsei.ir/article-1-639-fa.html. [In Persian]

Aras, E., Boz, B., Vaheddoost, B., & Yilmaz, D. (2024). A case study for determination of the best underground
dam sites, Bursa Province, Turkey. Groundwater, 62(5), 804-816. doi:10.1111/gwat.13421.

Bagherian Kalat, A., Islami, A. R., Majidi, A.R., Rostami Khalaj, M., Seddigh, R., & Sheibani Zade, Z. (2024).
Identifying and prioritizing suitable locations for subsurface water harvesting for livestock Drinking water
supply (Case study: nomadic areas of Derghaz and Mashhad cities, Razavi Khorasan). Soil Conservation and
Watershed Management Research Institute, 131 p. [In Persian]

Bahrololoom, M., Mollaeinia, M., & Amini zadeh, M R. (2018). Location detection of underground dams, by
using a combination of GIS and AHP (Case study: The edge of the Loot Desert, Kerman). Irrigation and
Water Engineering, 8(2), 116-128. [In Persian]

Cavdar, E. 2024. Subsurface water storage in dryland basins: A sustainable approach. Journal of Arid
Environments, 215, 104789. doi:10.47852/bonviewAAES42022367.

Chang, Y., Chen, X,, Liu, D., Tian, C., Xu, D., & Wang, L. 2023. Study on the control of saltwater intrusion using
subsurface dams. Water, 15(22), 3938. doi: 10.3390/w15223938.

Choi, J. R,, Sung, J. H., Kang, D. H., Choo, K. S., & Kim, B. S. (2023). A study on the priority selection method
for underground dam installation considering humanities and social factors using fuzzy analytic hierarchy
process in Korea. Water, 15(18), 3296. doi:10.3390/w15183296.

Dai, X. (2016). Dam site selection using an integrated method of AHP and GIS for decision making support in
Bortala, Northwest China. Msc. Thesis, Department of Physical Geography and Ecosystem Science, Lund
University, Sweden.

Dortaj, A., Maghsoudy, S., Doulati Ardejani, F., & Eskandari, Z. (2020). A hybrid multi-criteria decision-making
method for site selection of subsurface dams in semi-arid region of Iran. Groundwater for Sustainable
Development, 10, 100284, doi:10.1016/J.GSD.2019.100284.

Esmali Ouri, A., Golshan, M., & Khorram, K. 2016. Prioritization of suitable axes for construction of underground
dam in the Doostbeiglou watershed. Physical Geography Research, 48(4), 645-659. doi:
10.22059/jphgr.2016.60834. [In Persian]

Ertsen, M. W., & Hut, R. (2009). Two waterfalls do not hear each other. Sand — storage dams, science and
sustainable development in Kenya. Physics and Chemistry of the Earth, 34(1-2), 14-22.

Fathi, A., Lee, T., & Mohebzadeh, H. (2019). Allocating underground dam sites using remote sensing and gis
case study on the southwestern plain of Tehran Province, Iran. Journal of the Indian Society of Remote Sensing,
47(6), 989-1002.


http://jwmsei.ir/article-1-639-fa.html
http://dx.doi.org/10.18869/acadpub.jwmr.7.13.172
http://jwmsei.ir/article-1-639-fa.html
https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

Forzieri, G., Gardenti, M., Caparrini, F., & Castelli, F. (2008). A methodology for the pre-selection of suitable
sites for surface and underground small dams in arid areas: A case study in the region of Kidal, Mali. Physics
and Chemistry of the Earth, Parts A/B/C, 33(1-2), 74-85.

Foster, S., & Tuinhof, A. (2004). Subsurface dams to augment groundwater storage in basement terrain for human
subsistence-Brazilian and Kenyan experience. World Bank, Groundwater Management Advisory Team, 5, 6 p.

Hosseini Marandi, A., Majidi, A. R., & Haghighi, P. (2025). Assessment of the spatial capability of Fars Province
for the implementation of underground dams. Rainwater Catchment Surface Systems, 13(4), 57-68.
http://jircsa.ir/article-1-603-fa.html. [In Persian]

Hut, R., Ersten, M. W., Joeman, N., Winsemius, H., & Van De Giesen, N. C. (2008). Effects of sand storage dams
on ground water levels with examples from Kenya. Physics and Chemistry of the Earth, 33, 56-66.

Ishida, S, Tsuchihara, T., Yoshimoto, S and Imaizumi, M. (2011). Sustainable use of groundwater with
underground dams. JARQ, 45 1), 51-61. http://www.jircas.affrc.go.jp.

Kayastha P., Dhital M.R., & De Smedt F. (2013). Application of the analytical hierarchy process (AHP) for
landslide susceptibility mapping: a case study from the Tinau watershed, west Nepal. Computers &
Geosciences, 52, 398-408.

Kharazi, P., Yazdani, M. R., & Khazealpour, P. (2019). Suitable identification of underground dam locations,
using decision-making methods in a semi-arid region of Iranian Semnan Plain. Groundwater for Sustainable
Development, 9, 100240. doi:10.22131/sepehr.2017.28902. [In Persian]

Kim, J. T., Choo, C. O., Kim, M. I., & Jeong, G. C. (2017). Validity evaluation of a groundwater dam in
Oshipcheon River, eastern Korea using a SWAT-MODFLOW model. Environmental Earth Sciences, 76(22),
769.

Kordi, R., Faramarzi, M., Karimi, H., Gerai, P., & A. Yarmohammadi (2016). Mapping underground dams in arid
and semi-arid regions of western Iran (Case study: Mehran, llam province). Journal of Watershed
Management, 7(13), 164-172. doi:10.18869/acadpub.jwmr.7.13.172. [In Persian]

Kumari, S., Sudhishri, S., Singh, M., Kumar Singh, D., Mukherjee, J., Kumar, K., Kumar Prajapati, V., Dass, A.,
Gopi Rosin, K., Jaiswal, S., & Gaddam, S. 2025.Site suitability of sub-surface dam for environmental
sustainability in mountainous watershed using MCDM approach. Environmental Science and Pollution
Research, 32, 17487-17510.

Luo, D. (1992). The utilization measures of rainwater in the rural areas of China. IRCSA. 612-614.

Majidi, A. R and Hosseini Marandi. (2025). Investigating of the Engineering geological features of the
underground dam construction in the Islamabad, Fars. Watershed Management Research, 38 (2), 147, 98-117.
doi:10.22090/WMRJ.2024.367366.1598. [In Persian]

Masayuki, I. (2024). Review of subsurface dam technology based on Japan’s experience in the Ryukyu Arc.Water,
16, 2282. d0i:10.3390/w16162282.

Mohammad, A., & Safi, A. (2019). Impacts of different water harvesting techniques on barley productivity under
semi-arid conditions in Palestine. Hebron University Research Journal (Natural Sciences), 8, 66-80.

Najdat Kasim, M., Habeeb, I., & Taha Jawad, I. (2025). Integrated approach for assessing suitable location of the
subsurface dams in the Al Kur watershed, Irag. Ecological Engineering & Environmental Technology, 2025;
2:363-378. d0i:10.12912/27197050/199325.

Petersen. E. Ni. (2013), Subsurface dams for water storage in dry riverbeds. ASAL Consultants Ltd., Kenya. 58
p. www.waterforaridland.com.

Rajabi, A., Alizadehnia, S., & SohrabiBidar, A. (2025). A review of studies on underground dam site selection.
Physics and Chemistry of the Earth, Parts A/B/C, 140, October 2025, 103995. doi:10.1016/j.pce.2025.103995
Ramanathan, R. (2001). A note on the use of the analytic hierarchy process for environmental impact
assessment. Journal of Environmental Management, 63(1), 27-35.

Rostami Khalaj, M., Noor, H., Bagherian Kalat, A., & Khairkhah Zarkesh, M. M. (2021). Identifying suitable
locations for groundwater extraction using underground dams (case study: border basins of Torbat Jam
County). Quarterly Journal of Rainwater Catchment Surface Systems, 32-19. http://jircsa.ir/article-1-436-
fa.html [In Persian]

Rostami Khalaj, M., Khairkhah Zarkesh, M. M., Bagherian Kalat, A., Noor, H., & Seddigh, R. (2022). Identifying
and prioritizing suitable locations for groundwater extraction using underground dams (case study: Kalat and
Sarakhs border areas). Final report of the research project, Soil Conservation and Watershed Management
Research Institute, 112 p. [In Persian]

Rostami Khalaj, M, Noor, H, Bagheriyan Kalat, A., & Kheirkhah Zarkesh, M. (2025). Prioritization of suitable sites for
subsurface water harvesting using the data envelopment analysis method (Case study: Kalat and Sarakhs border
areas). Integrated Watershed Management, 5(3), 87-104. doi:10.22034/iwm.2025.2044609.1183. [In Persian]

Saaty, T. L. (1988). What is the analytic hierarchy process?. In Mathematical models for decision support (109-
121). Springer, Berlin, Heidelberg.


http://jircsa.ir/article-1-603-fa.html
https://doi.org/10.22131/sepehr.2017.28902
http://dx.doi.org/10.18869/acadpub.jwmr.7.13.172
https://opac.wsb.torun.pl/eds/%20search?q=%22Hebron+University+Research+Journal+%28Natural+Sciences%29%22&field=JN
http://www.waterforaridland.com/
http://jircsa.ir/article-1-436-fa.html
http://jircsa.ir/article-1-436-fa.html
https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html

[ Downloaded from mail jircsa.ir on 2026-09-25 ]

[ DOR: 20.1001.1.24235970.1405.14.3.3.4 ]

(YF0 F sls ¥ 5 lowd) oyl pu Lailobw *A
> ¥ o, ot 25 gobw &

Saaty, T. L. (2000). Fundamentals of decision making and priority theory. 2", Pittsburgh, PA: RWS Publications,
11 p.

Saaty, T. L. (2008). Decision making with the analytic hierarchy process. International journal of services
sciences, 1(1), 83-98.

Shirani, K., Dastjerdi, A. S., & Rahnamarad, J. (2017). Integration of multi-criteria decision matrix and
geographical information system to site selection for an underground dam. Electronic Journal of Geotechnical
Engineering, 22, 3669-3686.

Shirmohammadi Ali Akbarkhani, Z., & Saberali, S. F. (2019). Forecasting precipitation changes using the LARS-
WG statistical downscaling model (Case study: Dargaz County), International Conference on Agricultural
Sciences, Environment, Urban and Rural Development. https://civilica.com/doc/924418. [In Persian]

Talebi, A., Zahedi, E., Hassan, M. A., & Lesani, M. T. (2019). Locating suitable sites for the construction of
underground dams using the subsurface flow simulation (SWAT model) and analytical network process (ANP)
(Case study: Daroongar watershed, Iran). Sustainable Water Resources Management, 5, 1369-1378.
doi:10.1007/s40899-019-00314-5

Tavakoli, S., Khashei-Siuki, A., Hashemi, S. R., & Khozeyme-Nezhad, H. (2018). Comparison of FAHP and
FANP decision-making methods in determining the appropriate locations for constructing an underground
dam for water harvesting. Water Harvesting Research, 3(1), 81-91.

Wang, Y., & Tian, Y. (2021). Dam siting: a review. Water, 13, 21 p. doi:10.3390/w13152080.

Webber, D., Marques, F., De Oliveira Neto, M. B., Barros, A., & Da Silva, M. S. L. (2019). Site selection for
underground dams using spatial multi-criteria evaluation in the semi-arid region of the state of Alagoas, Brazil.
International on Neternational Symposium on Managed Aquifer Recharge, 10, 2019, Madrid. p. 236-244.

Yamada, T. (1998). Construction of underground dams on Miakojima (In Japan). The Dam Digest, The Japan
Dam Foundation, 4, 497-506.

Yilmaz, M. (2003). Control of ground water by underground dams. M.Sc. Thesis, Department of Civil, METU,
Ankara, 96 p.


https://civilica.com/doc/924418
https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.3.3.4
https://mail.jircsa.ir/article-1-621-en.html
http://www.tcpdf.org

