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Figure 1: Geographical location of the Daroongar watershed in Dargaz
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Table 1. Effective weight parameters of locating underground dam in Boolean model
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Figure 2. Thelocation of weather stations, drainage network and sub-basins of watershed Daroongar
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Table 2. Evaluation of the efficiency of model calibration phase
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Figure 3. Comparison of simulated and observed hydrographs during calibration periods based on monthly time
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Table 3. The optimum amount of sensitive parameters after calibration for study area
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Table 4. Evaluation of the efficiency of model validation phase
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Figure 4. Comparison of simulated and observed hydrographs during validation periods based on monthly time
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Figure 5. Map of subsurface flow
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Table 5. The depth of subsurface flow axes
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Figure 6. Map of potential groundwater dam
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Figure 7. Thefinal map of priority of 16 axes for construction of underground dam


http://dx.doi.org/10.29252/jwmr.7.14.215
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.20.2
https://jwmr.sanru.ac.ir/article-1-771-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.20.2 ]

[ DOI: 10.29252/jwmr.7.14.215 ]

Y

ojp> (Pawj by SWAT Jao (dl 2l b ad asuie
e sl oyl J Job b b giloand S5
ol ilwand €83 2bj)l sl adls () n 9 SWAT
Oloj Cuwl dtwils SWAT  Jao & wiad o s Joo
5 ok x sleole ploj b sllail Jlas 511 sl slo 23 £589
@l b ggoge nl & 48 Gilwre (Bl gol sl
Jio Lol )l lss o () esdlyl 5 (VF) (dnl; clizios
03] (e3Y yibar (Bly ol 4 Cond |) S laed
@i S5 @ Ol ol ol cle &8
by Sk by eps g (2wl laolawl
Wl 04 o)Ll ol 35 (VA Cpaliwl 3udis j3 oS cunils
doyo > gy sl oje 3 SWAT Jao (slpl b
oIV ply iy a4 NS 5 bRy Ry (wlps (oxiwls
o IBY e INY Ly oesylis] als e 3 g /SA e /VO
& D505 blatwl cpin ol o cplple b Jols +/#)
5ot ) Jols gl 4 dogs b SWAT o3 o
Job @l Bk )l Jod JB 2l gy 05>
92 9 Jlod 3blie ((rawp; (b lodnd jlord
4 Cand GVL (s gl Gl S oje
Ol exad Lt ggdge (nl &5 Al 0jo (535 0 bl
& Plstiwe (guojy dw Sl cas bl ) &5 cuwl
bbd I a8 olaygme iz o il gble plo
S 4 S5 g plo ) Cons oLl Caxs
Ay b 55 dwejp) dw il Coglgl bld | siua
25 Sgl oly o 1y ol ede oS Al e o 4y S35
b Bab Cadly jolbre bl )3 (rlaw i by e
e 3 cuslio 3ble Jote (Bble sucegdsl ol
b 4 2bl o Bros (duojn slooshe 4 b anlpl (S35
slp b (sl a5 (Ve) e 5 (oUblb aoxs
laaialy 9> ‘dlox}.b 33 st el
@ g b o) cilhe il ngS 4 (e SlinsS
ol odlaisl dad o dlpidn G oyl wls
Ob Silwdnd g o Oy abxe (sl (SoSglgyden
Syuds 3pyl8 eip dw Slsl oy oy

Al asls

Ol Aol (gl A 0oy s MB oS 465 lan
Jto elal b a5 oolizel SWAT oo jl ojg> ooxbaws 5
able by gilwdnd el gy 0je> > SWAT
olel dunlio 1238 ool ojen nl ) adlllas 3590 093
& cul odls ol 1y o J6 Ly ol (sjlore ol
5 Giloawd bAS e Gbl awlis Sy
GaalS5l — 36 e b 3uiow ol 53 433, ) 4y lumlio
W3 oo ol 1y S gy cao)d FA dgis  Siused
9 L;?‘o’wb L;Lﬁ&u.o& ra\qdl 9 J.Lc d‘)?l )’I Re)
ags 4 pliBl SWAT Jas (29,5 5l edlaiwl b o lael
b K39y oje smojerp; (awp; gl 4l
Asge j0 odel Cuwd A slajbgel g b adld oy
llyy 23 ilwand lp Jao (riwjlasl 5 (oely
FEdye (Rwly dbpe > Juo &S amde i alale
Y polie el cuws 4 Jds 4wl 038 Jes
£8y o) o S iledde (bl lapasls
0595 Apsln Fute male g b sl 5 gl slae
..\MJLL_;Q g}ﬂ@e Silw e CJLJ ‘G?I L;Lasu.gb )g..)l.an
Sed 5 ety ldlls gl (G ol sloasdly
(V) gl g Lbagsl MA) ghlSen 5 abeond (10)
SWAT Jue (gUly (IS psbo 2 87 (V) o)l 5 gila s
slojox > (awnj o g o oM Giloand »
Gl S (e b i S pMel isucols) 1) adlas 550
28l ot ey ol bl e e ml
Getzs 0,0 dalpl (o> 4y gty wd Caedl gl
s Slisl (gl dalgl o icalie 45 ol Gl pols
S bl b F oY 4 b ladalpl s
Sl eSS @ ol 45) b glaanlyl o) Slson (1)
bl tpoips Ol o wa g Qllg) o L5 I on
able > il bl 4 56 YL elbdg, sl e
(4SS (928 pl) pdidghs oA 529 5 b
Ad Cowliol
Bt jl ooliiul b Y (5)li50n (g5, 5 34l 5l 4
OaFube (o)) S Sl o adgl dxtus 3ble (g
Sble 51 slae sl 51 eolawwl b asbl j» .us
oyt sl Caa culie dads VA wold asuie


http://dx.doi.org/10.29252/jwmr.7.14.215
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.20.2
https://jwmr.sanru.ac.ir/article-1-771-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.20.2 ]

[ DOI: 10.29252/jwmr.7.14.215 ]

Y Y

10.

11.
12.
13.
14.

15.

16.

17.
18.

19.
20.
21
22.
23.

24,

o))t il Satane Bl (s (sl (awp; by (silodnd

&b
Alizadeh. A., A. lzadi, K. Davari, A. Ziaei, N.S. Akhavan and Z. Hamidi. 2013. Estimation of Actual
Evapotranspiration at Regional-Annual Scale Using SWAT. lIranian Journal of Irrigation and
Drainage. 2: 243-258 (In Persian).
Birhanu, B.Z., P.M. Ndomba and F.W. Mtalo. 2007. Aplication of SWAT Model for Montanious
Catchment. Journal of Water for Arba Minch, 30: 182-187.

. Chezgi, J. 2009. Site Selection of Underground Dam Using Decision Support Systems and GIS in

West of Tehran Province. M.Sc. Thesis Watershed, Tarbiat Modares University (TMU) (In Persian).
Danilenko, A., E. Dickson and M. Jacobsen. 2010. Climate Change and Urbanwater Utilities:
Challenges and Opportunities. Water Working Notes, 24: 54235.

Brahimi, H. 2011. Performance Evaluation of SWAT Model to Simulation of Runoff and Sediment
Yield in Doiraj River Basin in Ilam Province. M.Sc Thesis Watershed, Zabol University. (In Persian).
Forzieri, G., M. Gardenti, F. Caparrini and F. Castelli. 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. Journal of Physics and Chemistry of the Earth, 33: 74-85.

Golmayi, H. and M.Q. Ashtiyani. 2004. Underground Dams for Water Storage in Small Scale, 97 pp.
(In Persian)

Ishida, S., T. Tsuchihara, S. Yoshimoto and M. Imaizumi. 2011. Sustainable Use of Groundwater with
Underground Dams, JARQ, 45: 51-61.

Jamali, I.LA., B. Olofsson and U. Mdortberg. 2013. Locating suitable sites for the construction of
subsurface dams using GIS. Environ. Earth Science, 70: 2511-2525.

Murty, P.S., A. Pandey and P. Suryavanshi. 2013. Application of Semi-Distributed Hydrological
Model for Basin Level Water Balance of the Ken Basin of Central India. Article First Published
Online, DOI: 10.1002/hyp.9950

Ndomba, P.M. and B.Z. Birhanu. 2008, Problems and Prospects of SWAT Model Applications in
NILOTIC Catchments, Nile Basin Water Engineering Scientific Magazine, pp: 51-52

.Neitch, S.L., J.G. Arnold, J.R. Kiniry and J.R. Williams. 2005. Soil and water assessment tool
documentation, user’s manual, Temple, Texas, USA, 494 pages.

Nilsson, A. 1988. Groundwater Dams for Small-Scale Water Supply, Intermediate Technology
Publications, London. 78 pp.

Orient, Q.R., M. Hoogmoed, M. Ertsen, J. Foppen, R. Hut and A. Vries. 2009. Measuring and
Modeling Hydrological Processes of Sand-Storage Dams on Different Spatial Scales, Physics and
Chemistry of the Earth, 34: 289-298.

Rostamian, R., A. Jaleh, M. Afyuni, S.F. Mousavi, M. Heidarpour, A. Jalalian and K. Abbaspour.
2008. Application of a SWAT Model for Estimating Runoff and Sediment in Two Mountainous
Basins in Central Iran. Hydrological Sciences, 53: 977-988, 41-52.

Salami, H. 2006. Determining the Suitable Locations for Subsurface Dams in Volcanic Areas Using

Remote Sensing. (Case study: Northern Mountains Karkas). M.Sc. Thesis Shahid Beheshti University
Hydrology, 143 pp (In Persian).

Stellman, K., H. Fuelberg, R. Garza and M. Mullusky. 2001, An Examination of Radar and Rain
Gauge Derived Mean Areal Precipitation over Georgia Watersheds, Weather Forcast, 16: 133-144.
Shimelis, G., B. Dargahi, S. Ragahavan and M. Assefa. 2010. Modeling of Sediment Yield from
Anjeni-Gauged Watershed, Ethiopia Using SWAT model Journal of the American Water Resources
Association, 46: 514-526.

Sun, H. and P.S. Cornish. 2005. Estimating Shallow Groundwater Recharge in the Headwaters of the

Liverpool Plains Using SWAT. Hydrological Processes, 19: 795-807.

Tabatabaei, Y.J. and M. Nasiri. 2000. Underground Dams Way to Compensate for Drought. The 1%
National Conference Evaluates Strategies for Coping with Drought, 553-546 (In Persian).

Wang,Y. and K. Brubaker. 2013. Implementing a Nonlinear Groundwater Module in the Soil and
Water Assessment Tool (SWAT). Hydrological Processes, DOI: 10.1002/hyp.9893.

Yilmaz, M. 2003. Control of Groundwater by Underground Dams. Thesis Submitted to the Graduate
School of Natural and Applied Sciences. The Middle East Technical University. 96 pp.

Yoshimoto, S., T. Tsuchihara, S. Ishida and M. Imaizumi. 2011. Groundwater flow and transport and
potential sources of groundwater nitrates in the Ryukyu Limestone as a mixed flow aquifer in
Okinawa Island, Japan. Paddy Water Environ, doi:10.1007/s10333-011-0252-8

Zahedi, E. 2013. Determining the Suitable Sites for Groundwater Dams Construction Using the Water
Balance Simulation (SWAT model) and Analytical Network Process (ANP), (Case Study: Dorungar
Watershed, Dargaz, M.Sc. Thesis, Yazd University, 160 pp (In Persian).


http://dx.doi.org/10.29252/jwmr.7.14.215
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.20.2
https://jwmr.sanru.ac.ir/article-1-771-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.20.2 ]

[ DOI: 10.29252/jwmr.7.14.215 ]

Journal of Watershed Management Research Vol. 7, No. 14, Autumn and Winter 2016 ...........cccvimmnennn e 215

Subsurface Flow Simulations to Deter mine Potential Areas of
Groundwater Dam Using SWAT Model
(Case Study: Doroongar Water shed, Dar gaz)

Ehsan Zahedi®, Ali Talebi?, Seyyed Abbas Tabatabaei®, Arezoo Raeis* and Majid Asiayi*

1- Graduated M.Sc., Y azd University, (Corresponding author: eh_zahedi @yahoo.com)
2 and 4- Associate Professor and M.Sc. Student, Y azd University
3- M.Sc. Student, Gorgan University of Agricultural Sciences and Natural Resources
Received: January 6, 2014 Accepted: July 22, 2014

Abstract

Underground dams are structures that block the natural flow of groundwater and causes
underground water resources. In this study, at first18 prone area stounderground Dams were
identified using Boolean logic and geology parameters, land use, slope, distance from roads and
distance from fault. In the discussion of underground dams, subsurface flow has high
importance so that if there is not suitable subsurface groundwater flows construction of
underground dams may fail even with high costs. Therefore in this study, SWAT model was
used to simulate the water balance and subsurface flow in Doroongar watershed andit was
identified using those areas which have suitable subsurface flow and this parameter was used to
zone and prioritize the prone areas. By running the SWAT model in the Doroongar watershed,
in the calibration step, the correlation coefficient, weighted correlation coefficient and NS (Nash
Sutcliffe) were calculated 0.77, 0.75 and 0.68, respectively and in the validation step were
caculated 0.71, 0.67 and 0.61.The results showed that SWAT model had acceptable
performance for simulation in Doroongar watershed. The results of subsurface flow simulation
show that north and south parts of the Doroongar watershed has higher subsurface flow ratio to
the center parts of the watershed which represents the high potentia of these parts to
underground dam construction.

Keywords: Doroongar Watershed, Subsurface Flow, SWAT model, Underground Dams
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