[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

0L il 039> 30 Sy ) dw Slasl g Zriaw Sl
(Sl Goinn (S0 33§ S (69 590 axdllao)
Y0313 csloads loses 9 " 59 (s o Fol) s v
(5,0S sy g Ghieeletlining Glojl o B80Sl anbailie 5 (55)sliaS Slinion 35 e agh Hbobinl -
Olpl e
Ol 255 08 5,5lS g g 39alenlinizd lojlo o Br0lmb ST (rmrbalio 5 (55,5lS Slinis 3 50 e -Y

Olnl 5205 (85,98 g s 5 Ghigelenlinio Glojlu ¢ By olnl,dT abglio § (55,5liS Slisios 35 50 Game -V
Q9/+ il g b

WY by o

oS

E3ES ol anss 5 ol locllss sl suiiSsgame Jole St 5 S5 blis 5 oS ol
Soere oo b awslio ;0 guw) ) o .Cul dpe) ) Glaow Slasl aise nl )0 ng sla Sl 51.cl
03,5 Sgdune ails0g) o0ye glake ;0 1) Ol (b b2 1L (00 0030 Sls, ()35 0 1) ladilsog, O a5
o Sogll Jluml g oas JyuS 15 @b 5l ol Gl deaws ol )0 aiiS o 0,053 w0y, s pj 0l
b slrdite olab alsg, )3 anin d sl Kl 2l a5 e JHas e S
SIS 5 (Saredss oy bl Slalllas plnil 1 ool onds b)) 655L8S Sl Jlasel jslaie
azlyo g y5me Joo 50 Cdpl Culid g oogy 5o VYo iy (e s ol jeme 50 0l led ol o3l e
@ pld 4y g o a0 dloy, wlas g 00g slasijed dw alate b cwl 2o VY o VY (i 4y aw
S VO dw jeme 35 e 0 ol glasl gy VP o U Job el Al LSaS o dllwgs j0 e ) Cwls
Wb oo Bl 55 aw Boe ol b canlie g a8l gl i S Gos aildog, pols Caw 4 &S5 > Lol
405 woyd O o Sluial b Glasel Cong s e pho 4w jeme o g el gl g0 se 0 Lol
S5 UA a4z by ol caSlepie OFF e 35 o ST Bes arubre bl mpeyte YA
5l Bam 0505 3,90 5 lgsul sl |y Jlasiwl BB Ol caSe e VYA + 453 o« (a0 )oY 0 ) 8 ] (slaaiiys
30 S Co e jehateay lailbog, wls ey slocdpl o cejyn) s Slasl oSl o ol
G Sliwsy 5o b 5 Sl S 5 #hs 9T ol ol ISt Bus Gl a8 b el sl slaojs>
Oy sl > LB
2l Calbed (e 5t (S5 535 oS iS55 gl gLl

doddo
61).5 OALSSOB_\?LA k_gl.ml.(: u] 9 Q}.u:u;a (8 A&.M}w 9 A_im} d.laLua s).> U‘)"‘ )‘ 6‘0..\.0.{‘- uw?u
o 3l olital «ol _Lad cloogaS 50,8 Bby sloel, 51 ayle o 4 3blie ol y3 bl glacled
Sl s Comd Goyd 5o aidly 1ol psjny ol mlie Sas Jab Sl 0 (e (S 50 el (S
3l sladle jo a8 Ol 8,58 oy, 51l ol anje Bro 5 Gres slaoly i 4 L3 ol 5l 6)lo e e
5l @S ol jshite 4 (o5 of Gl (0955 de el (e o gloas 5l ooliil i8S )15 az g 550
g ol aizle leeg, oyloj o (Sardinia) Los,le b5 0 s ) o s slojb S8 ‘QT Ody 0w

! Email: a.habibzadeh@areeo.ac.ir (Corresponding author)

9 ¢yl /YDAl o2k 090


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

3154 20T 2 st Slodilol

lol 1 31 Lo 3 pond slogiad Lamgi stoas s o] ol 005 o o amoise GliS et 5o (ol
tel @Bl ]38l Sliwg, drwgd sojgn 10 Lo ol sl leslaiul syl 3l sladns jo .l ool oo
@5 oyl gl BTl o pol> o 50 Ll 5l solass 5 o0y (o iy Slinios 8390 (paiz alal, ool 5
3 Qs i Slasl S (Ahnfors, 1980; Destouni & Johansson, 2005; Nilsson, 1988) cul eass 5 5lel
L s 528 Y (53535 5 pole oltils Loy i 555 S 5 Sl 00l S5 Cyles 550 1, iy 3T
b 0,33 4 LS Juei ) o (Anonymous, 2004) el edged IS 4y lel oglias eiS aclews
e Sy bl il b 55l latl JbB fren 4wl anlsss piawsST 5 Lol )5 it o il
OleyS Sy sy s 2l g Slllae J>lie wypm OYAL) oK 5 oul ! (Telmer, 2004) ool
2l g ond (el 0fgn SBlaal o AT Jobo 4y O Jl b 5 oy a9 42 (l slyzl b ol L
75U g ey oo (YA ) 5 oolilo, cwl asdl ioli8l aiby 2d 00 4 4l I V0 5l aslsog,
Sgzge ol 033 (Ll 50 e (59,505, 1) lad ol laslesls 13 hagsy o5 I, laglssul Ol 33 5
Ded sad A lel8 g LY Ceen S g 4 ol 039 0l lazuils le gblis 1o paas 4 (PPN
cblas> iyl Jecds aige ooliiwl Wb sg>g0 Ol plBS 5l aS Wles e A5 ol laceisls g leadgs asly
5 55b) cel (Mol 5 glaihie aalr cupae S aeild O a5 O e GRS 5 (08
o Bl el O (555000 Gil8l g O molie 5l age eoliul ST6S b (6,550 slaol, 51 SO (VY- ol Bl e
e 5 wolhe 25 @ S Casb) 5 e mbe s b slool Glr wssr Y55 5l (See 9 0,8
S8y 50 sy o segpre Jde (o0l (gilw e il sl eolaiul ((AVAY eolide) g oslaul
Ol gl Olss 516,10 0 10 A Co e 4 (g yiwd S caslie (5,505 daosls i Lo g GMST.1
Sleal pliwl jo S Siwi ) dw ow) 2 0 09 Jow (Kheirkhah et al., 2012) cowl o 550 10 gy )
RVIPCOVIT T 2N IOV ISV WO [ { CONY VIRV S PE=1 ) SESOR PN P B P PR PO [ I VWU A B
50 5 0y e o i TV @ lssul eag3l o33 Ll opl o 5 00 byo e | e YYA- 2l o8, 5o
law g5 opl VYAV ), Sen g cospl ) Cils aalys CawdVl glaols g ailsog, «lsid ol il 5 (5,550
dgr wmlym ahe s gbye g Sis Juad po ool plesi ey ol mhe &5 Gl b oleysiS s
g ewlidiopme) loacds 1 oolaiwl g > oy g, 5l (WWAF) oK § loz e (\WAY ) Ko g )
5 S JuS Ty ot el oY oy b g o0l ol rani ) sl (35 oS S5
Sltasle el oip 5 el hie 5 SSed b 4zl wiols plal 1y s ol s Sl
3,5 Judoe ((WWAA () en g (5 30952) el oo oolainl ¢ Sl Sb5)l 5o Fae o )las (250559 b oliils S
5 Guslenz 50 (ng Ghey Olgie A (gheip de &5 amd e lid ol Ol Jlaziul (g g e slaghs,
s 5l seiny T S slaplz 38y 0o 5l aSelr bead O el czge b & o (giluoysd
by oBaus 51 .(WYA0 () )SKen g o) dg0d Colan LS 3 4 ol o 1) Ges oS slacd il
Jlamiul Caz rized el 1o V0=V 28T Cubs 4L S G calie (o) oLl o pwaige
2 iy e e @bl 0T (e 5 oalicen>) Wil Yl ol 5033 cupo s b épl O
Gilas glp casbe caaS L Ol 50l Jad 0 pgad 4 guejp) e Slasl Lol las Gle lews S
5 o e liwl (L,S ssul oje> 4o (Salahadin et al., 2014) ob salys (sjslaes pls Cypd 5 ciblog
TR 5 52) ool o ol ami 5 s o5 53 G552 5 ) o lamn A2 (6,25 s sl Jas
i s S llis pslie o ol 5 oler BB bl K23 gblie 3 ol gy Jlaiad 5 0,58 slag b
5 ot 1 56 Sl GalS esisBanms s wlio sbol Grizan ols (3l 4 Sk 5 b 2
Ygane dilaie Jouily ooy (555 G213 5L @ a5 L Lol ol alion 1) s 55 (in o (sloo i 4035

9yl /YO0l g2t o9



https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

@ eiS bla oadl jo Loly pl o asles oo cdb 1) (g &S L g 009 o adhie uSle )8 ole 5l
oobiie S50 Gl oy g o)l awgs o] arwgs jo ol Jeallygiws 3561 g bl slaslSins! ol glaie
Az 0 oS wsleads CJ.IGA I i) S5 sloows adlais ul.....w_,).._mi GILQ Ole b el aja b g S
Ol 53 seeiny e Sliho ofgy seliie (ady 0gr wellS sl Glaojer (g 50 g xies ddlais
38l g ol 5l Bas 00,5 slpiin ead liw gl Gide Sliwg, 0350me 40 g (Byd ylul,d]
@ Jo b ol 50l sloejex 0 OMw Co e jakiieds glailEag, ails cadyo slacdpl o e jom Slas]

g walys Jo BB Gt gliwg; 50 ©pd g (Sl (2 5 (£ 2 el Gl St o ()]

o9y 9 dlgo

21y b Ol g wisd o aisle Ol 5,50 jlie a4y i b ailBag, (2 10 4 gene slaos b auslie ;o
gl iy o 1y Sl g oS (o dgsane |y (b Ol iy 2l S S (o S slmer s SVl 3l
B mleioe Bpzie |y sy @l Dby &5 SloaisS ez Bl Glaie 4 (rizmen lei o0 0235 (e
o9 o5 Sl b oy S 31, il s b5 5 4,530 1, sme cslooi Wl Jl plyie 4 59,00
Slaw Syg0 90 4 e ol sloows aib gyl po e BB sl Sllee dliwg 4 Clggaw 4 a5 5,0 YU
g oo L2l (8 Glads 9 (S 2

S (Soge s wileior dgduna | 0ph Jlo b2 g Wgh o aiBle (o) gl 25 50 (Seejn) lase
oo gzl IS Jsol (V) S 50 i e 0,id e oy 438l mazs Sligwy o |, Ol i slades
Sram S 3l Bes oS olr S Lawgy loaSas Ol A 89l co oaus IS ol je cwl sal soly lis e )
b oyd oy pulipm yo sl 5 clanl (sl 03,5 oo s «SzS (slopo o pdydais (BT g, | JSate
Sleslatwl b o)l Blbl g o aslo adsly J30s 50 p3Udeai 5100 SO g 0,5 i ws Sow b 8,95 Ges
5 50 odd oS ol 5l g Al 5 Sk )90 (b ojlps Cuty )3 eud slml (Fre W3S p ond i llas
Cewd zly SlaplsFel 5 oad oy s g GV Wl oo (e o Sl (rizrer 0 S (55lo 0 e
woled iz |, jod

2L 55a & U
0313 S (A5 (glod Soilouls e+ (1) S

$llasz Gk 5l 095 s 9590 O Glilins Ll ol o ools oLt (Y) K3 55 (28 duw IS 3ol
g, s 3 00 i slalsgS 5| S5 Sl am oasS oloj Ske sl b ol Sy s o salls id
Slasl b ol 0095 S (Sis 5y50 b o Ly, ol el gz ool 0,30 O Jlade Laivgel o0 (5 9laex
G oylgs ety po lad lapl x> Gkl ead e Slgw, walpl gy (2ye 0 sl gyl b slo s
Sz g ond p b Sal Job jo dlle o (egian brhn (] 035 o0 Sligw) (ol by (350 g ond (i
33,5 0 0pd Sl Jad j0 (5400 50 00

29 il /YDAl i 090


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

3154 20T 2 st Slodilol

oy, oy

Sl g 4

o S (IS slod Soilods y guad :(Y) JSCi

g ol> i 4 o3k ww 8,10 4o slalg) 5l eslaiul b yy5ee ol S gl Gl cde 4y gy pl Ho el
Pl 45 50l 4y il S WIEs8 55 90 5l (e 5 Coml e (o ol s (ppizpe e T (55l
EoS & e & Geej b (YL U a8l le @dipe b Ol oe wlB0g) a9 (G e Sl
oy S 4y oy Hekiie 4 5 il s Sl gl by ol ) O 8,58 e 005 e (6 i Sliga,
Jslie slaghy; & S (e n) o slodu jloslitul adloo yiw ;0 4l ya 4 515 (3985 JB e &Y)
et el sk o b g Al alS s Sl by, ol o el ool llie lls T o 8,5
ilge s 53 (b e gl O 858 s 9 95500 a3l 5 (b atien i b o 0550
Orred 9 wboo Al Slhgw) (piias 5 OlalS wd; Jds 4 (e (3l e 5733 e &S b 0
S5 oad 0p3d Ol H0)50 by 50 bbge mad slaglab 5l b oS b S (oyme 0 Ciye sk
Sg7y b il 40 45 (g3l gt g Lyl Ay (638058 Jed I sedl Sl blre 5 958 e 0341
g oo JUBl () Lawgs (ran) 5l (Sremd 00,5 (o0 ooliinl (rlaws 8735 il I (SBy adly o (e )l
2 i 6,5 Bl caz Glgiee ) (s 2 s 3l SVl (e oS 50 50
adlio oonlSl g (L8l CunBgo

YO" 5 I Loye YA VYN B YAV LLaan claie o 3,50bal,dT bl o sllas dilaie
357525 sl 4rlys B8l o wslrgiie sl o> oo L 5,5 sk FO TS YAT L ¥ Y
S ggerma ool FIFYCY 059> sloos biwgio yia Juo YAA ddlaie biwgio (o,b (Y JS2) o)l )13 sl>p)b 0
oo B Bl 5 sl sloole 1o e s Y4/ iST0 (e a8 ol Jlo 5o jie oo\ PV/F 4Ll 5,05
S B 5y S dass 0355 meldl 05 ymel Lbs, wanlil (cotaih olul el Hlugi 45 Gl cloole o
o3k Joo yo ol anlpl Job ol e VVE- T Blas g e YVO© o)9> eyl yiSlas ol oals s 0y
=y odes DY game wdg DLl g mo ool il dalaie Lol (60,5 el oy B ol ol g yieglS O/AA
5 2Ll @l el () Jguz 5o sl s 5 91105 90,5 cploly Jolis (2l DY gams 5 0956 92 poiS Jolis
ool oael Frie glivg, ;o plas o Cog

o GJLJ 6“;|)| S E‘S‘” Coluo () Jous

Js - S mocely by ol el ll
Yofe/eY 1 YY#Y AdQ INTALd YYZINY (ha)wj
Voo AN ZYIVO YO/YO VO /Y- %05

9yl /YO0l g2t o9



https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1 ]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

G ol 0392 (bl iy CpxBge 1() U

o3l Jomo (Sl w23

o5 il ax o0FIFY 039> U sleo hawgin o die YAA  dilais awgio (o)l ¢ gond8l Slalas bl
ool a3 VY sga> )0 4T 00y e hes DA 5 DAY b ol iy (138958 5 gyl [0 dilale (o)L xSTas ol
ok Blas ¢ Jilae o .ol 413 )5 18 gam @9,,0 (o sk YA) 0o )0 VD L oloaianl 0gd oo Jolis 1) aYLu
Sllyinae o adllas 850 adlaie (i)l oof, ol (Qo)0 YV b o 0l g (0o,0V/A) L ols o slpals QT 5!
2oy YT L liwsy had candlo 1) (3,0 Jlade o itien Jgad 500 b anlin o jley had ol o)lg 125l L
Jho Jad oy p Sz lasls Jad « blie ;o cunl ools plais! sg> 4 |y a¥le (o)L o0 YO L 53L Juad g
Sl Bl (65,0laS a5l el pl i e 28l 0 wo e VL T AVl Sl jlade o eSS oogs adlaie yo
(F U)o

by ol jo b (Jhad &9 595 (F) S

Sy 7l 0j9> ai¥ls (il 9 Ul
sebate opl glp o solitul ragh Joe ygle 5o ob,o LS o] Ll ;) SN,L el Al Cgx
B g lasin wluly () alaly) wb oolaiwl (Kirpich) g S akal) 5l as 0g 35 105 ylo) dwlxe 4y LS
YOIF 55 03 ploy i APD ol oj9> Corlue g e DAAY anlp] Job 4 Giie e dwo ojb Cawo¥l
by, 3585 &b 5l (e jous o 0,33 aASLT 4 Az g3l .o drwliee duo 0 VV/Y anl ] ol Ll L aids

9 Liasls /YO Ala/ g o9


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

3154 20T 2 st Slodilol

0,80 b o slo o0 4 bgape polie cewl p3¥ 058 oo Jol> ailBog, i cldjoaily glacaiiar o (odew
5 SBR (g 99 a0l e 5o (Db sload i (snjn) S ln 45 058 aplone it glaciiS
b iy (Hhb ol sl an e e s (Ll o cwl sasl (V) Jsaz 40 5 anlxe SCS
Joee SlawnsS Lulys 4 Colie b og Ban 3550 12l o o ailog, (Sl s (b 5 Sl o
ails Jlgen SCS by, slarployd joul o552 (509,000 ol (slaosls b ledlbol 5 Lol J 58 5w (61,2
Laojlo (b g oylel Slolne slis o9y ol (s oo 03l Sl o ligabl i po (30 YU j5kaie 4y
dsle (D slo g0 s Sy GhalS Sz 0 55 (Bl s o5l (S o 285 1E 8 al

28,5 13 L5 0e SCS g, i

£,=0.0195 L7 §0% M

ol aslpl o S M) yio o aalpl Jgb Lamin) aids cas 5 55 00 by o o)) aaly jo

SCS 5 SBR (sla g, 4 03b Joxo 50 anlpl (Dl slo 00 :(Y) Jgor

CuiS 0590 i ploy po b wad 35 w8 o 5o b wus SCs USBR
(Jw) mm/hr) cm/hr) (MPfs) o3 (m¥s) oo

Y a/7- ¥ <Az ¥ VOIYYY YIghY

N \YIAY D VIYAY YY/-AQ VV/-YF

). \#IPNY \IFFY YZIOYY \AVARAY

Y. IRVARPA V/AYY Y- IZAY VOIYN S

O YY/IVYD YIYVYY Y#IYAY \VYARR

Voo YOIYY? Y/ovY Y-IfYY Y-N\AY

AR YV/AED YIVAY AN Yynay

O YVIYOY YYD fa/a-) Y¥/a-A

Sl @i il 0392 cwlubiime

Casyg (0,8 —( Syl 0g8 Alh) S Ojgar a5 giue gloogS Al (o9ix dils ;0 (cwyp 350 (o)
o3gaze (nl Gladiind S ool ok @8ly wsdioe Sy T G 99 50 JuS 50 g 5 el il
Sl S ol Cunglys o5 sl 4 g ol sl 5 amle (Selsid b oS Wile 5 cnpelS 4 atil
Slsd b gy wiile 5 e 4 dly (oglys 5 (SBT = (pigmy laSin (Fo3isn b Sidgjetlly 4 s
355 iy Sligwy b S 50 b g o 50 Spga o5 sl S Glacaeglys 5 Sal oy slaSal
) Gaeld s Wil 5 YL a4l S @y Lo Slgw, Sja5e Olyge laaiigs sl a8 )5 158 (05 wijle)
e, Jols ol g5elgnd losls JSCad 1) 039> cawdWl (>lgi g ails (goby (oS a5 05 ol olg5 oo
e slaaiig canl ghinle Sal g Sl 5 oloay ol b Kol plars b Siwdole 5 ,imS1 slo s
Sligesy Caled 55 5 405 059> 50 (63b) (S aF o35 (Simsdwle g poglSiSi (Sl G)lo Sligw, yiin pges
D23 oo Gl 1) el 059 (cwlid ey 4l O S losls LSCis 5 1S ey yo 1y (08

9yl /YO0l g2t o9



https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1 ]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

w%‘af
s
1:25,000
o 15 3 6 Kilometers
N N

LEGEND GEOLOGY

Qe Qalil Qs

iy Sy Sesl &b

o -
,r;s' O sl W D) 5 G sl s
k-1 o
Q2 WA by a5 Ol 0 RSy
13 s 48y
o EUG oS ) Ay
iy Ay

29 5in s 510 9838
e A Y Slga by S B O
ESERER I

gy 34 a0 S 5) sagifs
Al 5z s A e
(Ui i) Sal g Sl e e
Pr T s hastss s Sl Sl
2 z

3&}1 2959 Sa g Sas e
-(u,.nj\_)._\;.:.\,.‘_f\q«u&l
[ oo -8 7 308 B it
® “41}4 s ) g 833 | A5 gn S B Sl il
—_— Al S3e 25 Spagisn
Pek ; . e
Pk (8 ) S 8 et g
BEE o~
- oS I 32 2 K sd

(g0 V1Y ovone bl opmn ) diindts 1 did )5 1) Jusisl 0595 (oot (oo § At 1(B) S

Sy iy
{=3
2

o)y e Jxo (S 548955 S om )

o D el (cwlidiines 5 395,00 S 5] lacaglsl D3 5 D2 D1 akais 4w jo S ySllgsy Slalllas
Fim Glp gl Cwglae a5 ols lis (Gl (SO S Slaign Job) AB=20 (gly (SO Sl oy Cglie Al
Slgise Caaglie Vb polie wjoo b plewal Yool iy (o g pepal Vel iy aslllae 950 (S5
Sy les AB=200 aids o)y a5l bl 53 (T Sl ) o3 L (6 pdudedi 5 09 Sadyd s s
Suoglio b (ke slaaiig o929 5l (LU pol (nl (o0 fopal Yoy &jas 4 g (50l (S 380l 059 Cuoglie a5
oS ol olas S pSUlgss ablie g Cossliond sloatis | Jol> mls b il oo glosl 5 o8 S o3
J?u)ésuub‘L).\‘fw‘)m\f D3 My)éﬁobyf.c\/l;awyé;us);]wbuoDszl JoLBJ).b
Sl 000l 35291 03 Joee 4o Syle S w45 SowTVL G Yzl g 5,18 3525 yte Vo 6V o dw 4z,
(F JS5)

e

o)y ) S yexe (S (bl gL axdge () S

9 Liasls /YO Ala/ g o9


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1 ]

O30 T zglaw s ailoly

Ga (032§ o (S5 95§ lalllao
e Sl wl 8l og 43S o Fcwlin e 10 -V e SOl Sl (e ji jeme (S (251 s
4oz oB 5l cenlio 35 sl (528,5 J jo L g b jlns cnl Gubol 2 a8 wBl 0o (] g elio 05033
Glp s a8 3l s i) dw Slasl adgl sleyee s 4 D1,D2,D3 slaciadgs o sloixl 5 solaiil
5 D1D2 coadge ;5 3LizS] Sals dils o5 o lanl ] cualies [ 5l b ygme ol 5| o Copnds ooy
a akai g5 ol o o] Cwbis a5 ol las D2 5 DL Ll s acSals s aslys Lol 4 G udsy lalllas
a5 w5Slen il go o5 bla (pl CanoVl )0 35w ez (dpl oS Cwlbs @ azg bl e VB0 S
oo Szl sl Goe ) g o) F i T Laugie Gee S0 iSlgs ol wlel 5 D3 Cuxdge jo ab S NS
S rdydehs (JEbSS Glime s (5 Slhige) Sl wile pla Sy fuin SSLD Sln 03 canlie (o2
A S 2l 9590 40 S feg i oy dll> Ve e (P slaaind anl G yd g
5 S Sl cax cdpl slags,lopaised olen 4 aidls 5 oA Gl Jed 5l e olabesl
Olie 5 00l (s pSojlul coll jladcas Jlai o 90 slaaY (5 9%l o5 Gialesl jo (VUSE) 0l bl ganails
Ds7e el 5 BHE) s azlys (BHD) j5me ) @ly slaclr 5o ol3g) (haloj] @l w5 o b sl
B Y slosl 5 Losas s s o3s 510,55 Vb (6,059 5l dibate cd ] ans oo Lis cilisee slo gos 4o (BH2
A Yoo ag0m v azl e Jore jo ¥V Gee jo (8813585 jlade el il GSlie 4y Sl 5 ) Gl A
omails Sliole;l .cawl 4l e il [+ Yl Gae (pl 50 (63358 Lo o a0 daiBs Tr lej o
doy B3l i Oeey o) Vges B aS sy ol o3l e, oad g lim slaoly 5l end cuilsy sladiges
aied GM 5 GC osgame ,5 ST Sligas, ol ASTM g, Gobul 5 waiily LSt ale 5 o5 51 Sliges,
Ssl 4 by e lodl ols las (Spudsts Slalllas g 5)li> slool> Sl o) (VTR LK 0n 5 00ljenes)
o YY g e el F Gas 40 s Kiw 45w e lii (BHB) s axl,s e 5 (BHL) s jome ol>

AISS) cal o3l iz 5l o) gl S 0ogr @dly axlyo

e y3x00 (SESI g5 el (gl (V) JS

ol cpl S SlSe sl (5,8 paiges 5 Gl 29 Slislesl plomil 5 (SiSS g5 oly dil> gty 5 )la> 5l

(Mdgaz yo a5 15 eolil 8550 (o) ol o Gl jskiieds yiogin Olsie 4 0ol 5429 5 eSS

-2 q L: (BH5) o 4.3[5)0 4 .Joy)ao G [y yien Oe.wgo sddlice .ol 00! =) g_j G 9 LQOL?:- Slaise
Bl 0925 e 4o Slasl 5l L8 eliil Cules jie VF S S (6550 YT Gos b azgi b ]

A s /YOl o o )50



https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

Gdan (o) 23 S (6 yR0g 3 SOl 30 (o) O e g wlaiso (YY) Jgux

olx pb Slaise i) ol Gas S )92 33 gy CansBgo
BH1 Y=4233274 X=551204 D 297 $59)

BH2 Y=4233205 X=551200 6. 970 ol

BH3 Y=4233274 X=551256 ex. 297 (5 i 0,5
BH4 Y=4233295 X=551308 AA- 2970 (styE 0)bS

BH5 Y=4233400 X=551226 ' o (421 50) 5350

750 17565 1760 1765 1770 1775 1780 1786

4233081423300 4233150

4233200

03l Joro S Kiuw ooyl — sogd y aitdii 1(A) JSs

4233250

4233300

4233350

4233450 4233481

O 3 Sl g s (iono 0§ b Slasl g i 4y 35 ol
Bolen (o0 ) 31 ) ot 0 g0 S pR>
5o Jlasiial LB Ol (0 D3 D2 D1 glacesdye ooy 3550 sloojl sloShs & az g b (F) Jsozr 5o

ol Jlaziwl D3 coadge ;o0 ams oo oylis u_m..xﬂ Syl a8 ylizmes woals &l bla ol 51 S 0 Byl o5

o3b (FUSL) 8)ls guyyiom Slast glp pewbio Loyl )l K0 adadi g0 b aslie jo aats pl g 009 el
2ye 03l opl 5o el ool &Bly sl 059> CawoVl o Y= FYYYYVE X= 00VY - F UTM Slate jo Lol

Fe VY g \F i b a o azl o ;0 g (Guejpje jemme Jome 10 Cgusy Cawlus g ooy ye VT dilslg, s
> aalais uﬁjj Gos Ml?m 9 009 &0 yie Ya... 45563) RS O e &_JL;AM}‘ L: 0‘92.’1 Cxwng oy
Ol o (pgate aul g (ao, o0 ) bl slaaiins S J5dss 4 axgi b ol caSo e OFF o0 35
Sge5 0,591 1 olezel ol sl 1) Jlasiwl b6 Of caaslo o VEYA -

o3k Glusl cga s 090 ablio Wlasine :(F)Jgus

S O3 px - 35l Canld oy o Pre Corlgo
ERYPEE m3 s ol 4SS < pl 7

Y. 2 & oole \4 awlo g oy Voo D1

g Y- NI edd 9 5k I auwlo g oo f. D2
VEYA- - INIZRE 0 S 9 5o VF alo g oo VY D3

LR PR CoW el FARVES PRSP


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

O30 T zglaw s ailoly

Go (o) 2§ S slojlu Wlasieo

3y sladized o ahaio 00,5 (o 1yl (o el 05 515 50 9 Bt 4535, (59, 2 Briwe (Fuejny S
o (Ve JS8) conl 4Bl LS aw dwgy (0 pe ) Cwbes 4 il Y g o a0 (o)) wilo ) wlas
Olore du ady SLbl July asazgi b aS cwl oad a3 3 by o a8l ) Llie ;0 (g9g0e ¥ o diuy ool
Eo8y a2 ;0w Ay iyl 5l 6,05 ol jolateay s walg 092 g (s Il bl 4 ISl aw Slasl L
=S o oslaiul slaKaw (39 dawgie (Cawl 00l o i o U 50y ) Clbs 4 e S Y OOlw
Sgm ddlg> e lw e JIF b S )l lavgie Jhad ol 5,55 S A iSTas 50,50 0 ST
elas )l ol o 7o VP e o ¥ Slaslh g 100 V0 ds jgme 55 50 0 ol gl g yie VP /Y o 2U Jobo
e Sl oo 53 i S Brae Sline p SST) 5 S jdgss Slialojl ) ol ol 51 eolinul b wu
S e b Job ahate )0 s S 3159195 940 o0 odaline (1) JSi j0 a5l ol oayo 5 Gl
Sy 2l 59 o 5 Bales oo oIS 55 0 s (o b el 5 41818 a alS oy, el Cans
ol i oloul gl g 00,5 ()10 S s K Bos U o Slas] (gl s oo yro 4 0 jee > g
050 B8 Ol s s s 5 4By s j5mme S5 ) ey S 5l e o s Slasl gl

RIVER BED
4233200

&

4.3 =
o =
o

o

SRS M g o (Job ghado 1)) JSB

9 L /¥ DAl i 090


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

oo (o 325 S 31 (6 Sl Sl

alon sl BB (5805 ol Szl b oS (35 (39 (e & 4z b b (eejn e 5l 6]
2035 oo ALl 5 g ar aS Sl BT 1B s 090 A S g0 pol 25y bl al

Al 4 LGl sle adg) o wgi aS o (35w S5-I 0 s diay Djgloee (0 e VF Ges 4 ol Sl (A
L 31 Spmg s gt ol 515 4 0 3y T il i3 ) o (55n ] (5505 bl 5 ol 5 S
53,5 on e 05, Sl a5 Vo0 oo il i 51 ) Lt 5 0 g5

Sie &l a5 KL sladlg) lawsgd a5 o y35ee S5-I )0 as 650y & jglxe 0 20 VP Gae 4 ol Slasl (o
S 63 25 31 s b melea Yoo 4y e ¥ oo o (53¥5b 4l Lagi sl (] 3 00 g ol 5 oal 13
935 om JiEie s s ol s gl 3 00 (Lo ol S

& 5 Al
e & (o S Sl Joe 0 wlBog) fw Slsw, (Seslusg i b)) Holie 4 ol ey

5l o le Gados gl el ol ploul G Jlaseul

Lo S o 55 0 et 5 (Sl aoly a5 sl (LS (S sy Slalllas g (g )li> slaoly Sol (ow)n -)
Jore S S ol (gl alaxdle LB 8335 adlais j0 4 o Sed 9 75 Sl aule 5 (Swanls sl &Y (ls
el 3L oo 50 Sl YU glyls ool LSad 1y (s ) S Sl

VEYA B 6 Sl piacs 52 50 O Jlasiwl gliae a5 sl D3 oo ;o Lol o5l cumdge o Sewlio =¥
B ) i e W 5T 099 ez 23 L gy albiie SKiS Ll 55 o8 ss, carSa i
sl als Bt (sbissy 53,588 5 (il Bilas gl O Jlasil cuSo e 5o

3 ladized aw ghalie 93,5 oo L2l (aej lans 205 515 50 9 Biiie w09, (59 » e (i) e -
Cowl a8l LSS d gy (0 e ) Cwobs 4 s Y g o a0 (o) Aoy pdlas

Db ;e VP e S Y Slasllg e 10 ais jemme 35 50 50 ol glas)l g e V2o /Y o 2 Job -F
ool S 55 i S 3oe (slia 1 iS55 5 S35 Slinlesl 51 ol i 3 oslia b s i)
el 030,87 Gl v

L ol 5 s o 0lS l0g, ol a5 b e oo e )3 iy K 31,5558 -0
Sl cwlin yis oloul sl 5 00,5 (6,10, S 15 iy Goe b o Slasl gl aub o (20l 55 ds G
2S5 B Ol a9 Alo G jgmme Jsbo 50 iy S 3l 2o o ¢ s Sl

3lee plonl BB (2S5 oy Sl oSS (35 (05 (s 4 4z s b i (ein S 5l s -F
Ded oo Cld BB G b 4 o Gy 5l o1 & colas g azl o 3 1s o ol laey Sl g0 4y aS

oo 50 S piowe Slasl (610,955 b olyen Liwgy ol Jlocecd sl o plol Slel wlas] 4y axgi L -V
ool a5 B S eloinl g goladl L 5l bl Cosdge

&bw

o ples Sy deip s 22l g Slllas ol (OYAA) pis g g seiwy e coemal gl

Ol 5o aS (e S (o 53 839 e 0 )5 (0T oy o g Gl T v csedlnl Y
OFANE) Y (FY) ol SB g Ol Slidss alxe .y lgiol

9 ¢yl /YDAl o2k 090


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

3154 20T 2 st Slodilol

Joe ol o s o5l acs 5l eolazwl b iy o b GBe (OYAA) olaiBl o g b g o sngn Y

NP FD ol o o setel g s psle (slaSed Ll ail s s SWAT

5 pole «MADM 5 SWAT (sla Jow osliinl b (s oy loows ainuglsl 5 (ol o8 O0YAN) 2 (S5 ¥
A0-AF PV ol 6l el swiges

L oM Cupide 50 (pe 6,0l coejpy s (VVA) x8; o g (35,5 olsz s o ol wsljca> O
9 V0 (ol o (bl KT ol slaable Lo (ialed Creats ()b of Jlasciul

e Glailesg; sy Gloaiins (Seeludg e Ll (170 guezme g 9 goembl g ol oo £
Y o ol (pwiige 5 Canyy danors alome o Jlasetul jolateds o)) o Slos|

3 =Sy Gimles ol ( sumip laaw Slasl sla g, (VYAY) Syl 7 g G iz wf s> Y

PATY (g0, wad QL....;T Shlasl (il g ow 2l (60,5, 8509000 Jeol (AVAY) Jwolpde A

5 Ll a> alxe () ) sl G“’)f O ials ey, (VYAY) LU L 6]Le.> J “p R TIYAR
£ -0V OV ‘L;‘a'ﬁ?“ Lg}.l)d..,ol.i).g

Gble o oL af:] Jlazwl e g e la gy 0,5 il ((VVA0) en 1y o poep (g )
il ool plecds, o)LL ).54] zobw saibles o (ioled ety «SiS dad g S5

12. Anonymous. (2004). GROUNDWATER RESOURCES OF THE WORLD. Published in 2004 by the
United Nations Educational, Scientific and Cultural Organization (UNESCO). ISBN 92-9220-007-0.
pp342.

13. Ahnfors M. (1980). Groundwater arresting sub-surface stractures, Govet of India, Sida, assisted
groundwater project in Noyil Ponnani, Tamil Nado and Kerala. Groundwater journal, 16(22).

14. Destouni G. and Johansson B. (2005). Groundwater under Threat, The Swedish Research council
Formas, Agust 2005.

15. Kheirkhah Z. M., Mohebbi A. and Kolahchi A. (2012). Exploitation Management of Underground
Dams by Using Mathematical Models of Finite Difference in GMS7.1, Journal of Basic and Applied
Scientific Research, 2(7)6376-6384, 2012.

16. Nilsson A. (1988). Groundwater Dams for Small- scale Water Supply, Intermediate Technology
Publication, London. 78pp.

17. Salahadin S., Foad A., Umary A., Sarkawt G. S., Nadhir A. and Ansari S. (2014). Evaluation of
Selected Site Location for Subsurface Dam Construction within Isayi Watershed Using GIS and RS
Garmiyan Area. Kurdistan Region. Journal of Water Resource and Protection, 6, 972-987.

18. Telmer K. and Best M. (2004). Underground Dams: A Practical Solution for the Water Needs of
Small Communities in Semi-Arid Regions. School of Earth and Oceans Sciences. University of
Victoria. 6 pp.

9yl /YO0l g2t o9


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html

[ Downloaded from jircsa.ir on 2025-12-30 ]

[ DOR: 20.1001.1.24235970.1399.8.2.4.1]

el 30 35T 0395 30 (o 333 v SIS g (ST gl

Feasibility study and construction of an underground dam in the Daryan
watershed (Case Study Mashnaq Underground Dam)

Ahad Habibzadeh**, Abdollah Hosainpur? Solaiman solaimanzadeh®
! Assistant professor at Agriculture &Natural Resources Research Center of East Azerbaijan, Agricultural
Research, Education and Extension Organization, Tabriz, Iran.
“Researcher at Agriculture &Natural Resources Research Center of East Azerbaijan, Agricultural
Research, Education and Extension Organization, Tabriz, Iran.
*Researcher at Agriculture &Natural Resources Research Center of East Azerbaijan, Agricultural
Research, Education and Extension Organization, Tabriz, Iran.
Received: 2020/08
Accepted: 2020/10

Abstract

The water crisis in arid and semi-arid regions is a limiting factor for human activities and sustainable
agricultural development. One of the new solutions in this field is the construction of underground dams.
Underground dams compared to conventional dams that store river water in open reservoirs; block the
subsurface flow of water in the cross-section of the river and store it under the riverbed. In these dams,
water losses through evaporation are controlled and the possibility of environmental pollution is minimal.
In the present study, the feasibility of constructing an underground dam in the seasonal Meshnagchai
River for agricultural water harvesting has been studied. After basic studies, the main location was
finalized with geophysical and geotechnical studies. In the main axis of the dam, the width of the bed is
130m and the alluvial thickness in the location of the axis and the lake of the dam is 14m and 22m,
respectively. The cross-sectional design of the dam is trapezoidal and consists of fine-grained materials in
the dam core and a filter layer with a thickness of one meter in the dam shell. The length of the dam
crown is 160.30m and its height in the center of the dam axis is 15m. By moving towards the sides of the
river, the depth of the bedrock decreases, and the depth of the dam decreases accordingly. The area of the
aquifer, including the 5% slope of the river, is 39,000 square meters. By calculating the depth of
alluvium, the volume of the reservoir is 546,000 cubic meters and according to the total porosity of
alluvial deposits (35%), it is possible to harvest 163,800 cubic meters of water of the aquifer. The purpose
of this study is to assess the feasibility of constructing underground dams in coarse-grained alluvial rivers
to manage floods in watersheds. By achieving this goal, the problem of the agricultural, sanitary, and
drinking water supply in Meshnagq village will be solved.

Keywords: Alluvial thickness, Geoelectrical, Geotechnical, Underground dams.

* Email: a.habibzadeh@areeo.ac.ir

9 ¢yl /YDAl o2k 090


https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.4.1
http://jircsa.ir/article-1-395-en.html
http://www.tcpdf.org

