-~

YA WA liaol g 5l VY ojles /a3l Jlo juscl 039> o prite doliiang s

Sol b plhe 5 (5559LS pgle oSl
35l 0 Cupyrde doliulingzy

49050 oy e M (335% A (63959 Pgwy Ol (i
HEC-RAS Jio SoS

T s s e g (031 dllias ¢ 031 dolo] dowo

(s_gholizaden517 @ShahroodutaC.ir : Jggue o g) 9,0l (ato olKild ¢yl yoe 01Kl cum ) basme 5 O wtige 09,5 Ll =)
39,0l (Sxiwo olRuisly ‘d,‘”t.:s oAl ‘@] ol ) wu)L{ d}?;..f;ih -y
39,0l _staiao oSl ¢ g5y5lS ISl S5 5 o ustigs 9,5 okl ¥
WY ks gyl WY/ bl )b
Y b YA tasio

bS>
S 9e S8 Klgi a0 (51D Glie (eSS dgaie BT ok 9 Cudyb AL s B (5l 13 (515 Dgm,
U0 53 &85 0,303yt 3550 (5l iguy Mgy (b)) POl BT )3 NS W (5l e b )b (A g S e
oy Smd b (SB s g9 5l s ol 85 H15E (owpr 390 ol ol @Bl 3y9im lw jed (B e Sl (6 pleghS
CulsB > 4 HEC-RAS4.1 (5L, Jawo 1 .Cow! S o cygalao AV/0 (510,98 5 Jbo 5 5155 0 (35w adgl a9 Sl
&l 0 )30 it duw (y35% VYA 9 IV s lw 1,55 0 sbaodly 51 .ad salikwl Cgawy JEST 9 by (g5l
aly =555 ¢yl gl (s s¥) ogawy JUT e ¥alne b (g 5hodansd 51 Jols gl i a3liiw] Joo 2eiasls
9y Udlre gy JWS! dalre laacds (YAOA) oo )Y dblre 5 oaliiw! a1y oyl (SUg ¢ Jgo — pin o Sl ¢ g3
U 2lp S5 e jl 03wl (aned 9 0 yuST Jio b sl gl (55wt o R )3 Dol Cus pus ddlae lgasay
&l Gt gl pmizmod 0,15 3939 Jio (5 5lwami jI Jols gl g ol (gm0l (cLodId o (98 (GlaT o/ YO
ol & a arlgd Cuilil 35 45 gy o s (ygabe YYIY Lyl Ce cwlyd o 31 i suiyl Jlw Yoo flojose
5133 o35 a3l o )d o /A 3505 a¥lw chwgie jobdy T Leds g Wblgd 35w ddgl pi I doy3 Ae dgus b Jolee

[ Downloaded from jwmr.sanru.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.22516174.1399.11.21.25.9 ]

[ DOI: 10.52547/jwmr.11.21.208 |

395050 Cwd 31 S I D gm,

HEC-RAS4.1 55 Joo cdu (35w 01305 g o ¢ 55135 Cgan 5 2 50lS™ (g o351g

P ape ogkS 3 caSeple Arer BFeee b Pl by
2w il woes ials e ol o (FY) cwl Jle
P doyd YO L /D o awgie jeba (o8, ]
295 oo 035cpmess (V) J 3 dopd <54 4 (F4) Jo
58 lwy odddwle ez ialS e lwgie
Loy ©liy slasw il 5l ) 5 b
2 55 WAS Jlu )0 5548 S5 du VY Cledb! 5 oalasuwl
(V) 250 )18 odgare e

b5 5 ()l )3 Lo Q}B“ 2 SIS gy dlae
P glonie OMSie robdgrgdy Coge il dles
e olpl » Jbe slp & el onis L@J 5 syl o g
(YONY) 2,5 o g (V) 29y dutaw duo ((VAND) 50 s &
Dged o)L.‘(‘:l

Opodige dslllaes g &5 Cusln 3 gy JWDI g9ge
bl ol gl 03g sy, slacunolsdyee
S ol 0255 S Slo o sl Ao sln gy
Glalie 5 K05 b dold @oles W cdslcwsdy gls
2 gy JE odomy sbbais j (Ol )b ol o
g dtn Bl o] adlllae (lyy 5S0leon Clegdse ol
4 Galogy Glgw) lwg 0d)ly Glilus 0gs S L
NS L g9y p oadasle ol (slaojls (55,5l el
38> bl ol 5 g 03,58l lailSng,
5 xS sl sl ol Sgy0m (rsdins ot Slaal Sl ]
(ol yd Jolyd dw L wdyly Ghlus fuile, Bls 4 L
085G olayly8 dslllassyge 1) gy dlao (pwdias o Jlaml

dodlo
2 ol gladsloyw 0dd Comw cpws Ol D98 ol
lcssd om0 e b yog, o gl ey » ol
s 55 ol el ol S ooy 3 T olie
Glaal S 51 s Fye bl 5 sy 551 My
OOl G B35y (69) p dw il Cawl s @lis]
I eton b aled 4y g oad (Sualidgyin Jols
o pritins 530 4 dagi b 090 g0 (il S )3 Slgu,
Sl & g ol ooladl el i 53t 350 ke
O Ol 2 o Glie lil 2 (e de pee
iee e e g dline 035 o0
2l b (VF) 29 salgs b slaidl )3 135,80 elge
ol Jo g SB olo el (b (o) e o)
b ©ypods Cuwndpml Cow & b by ol 5l Job
Slgicse Slgey onl A SRl )l g Bl g
3955 4la3 o oSl da JUIS (glaojlu (s 1, S
baw gly cpimed (WAF) 4GS sbol jley slolSiw)
Loy® g dw CandVl o Cepw BaS el b o

Ql).) SUVHATVERPR WIS J&b 5 ub)> OJ“:’OKL“’
Sl e e 3 ol 3 dgree Clhgwy 5 Jeloel
i il pox gaetme jl dopd SO U /D o AVl


http://dx.doi.org/10.52547/jwmr.11.21.208
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.25.9
http://jwmr.sanru.ac.ir/article-1-1024-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.22516174.1399.11.21.25.9 ]

[ DOI: 10.52547/jwmr.11.21.208 |

Y-q

Cyw) @59 098 pn & (V) olel g (g elaite
HEC-6 Jl3ls 5 S5 o) sl oo (3550 oo
@l shumlie 5 gaw (LIE1 5 gaw (Ll laghy) 5
OJI u)?bo Jo b..\wMLJI Cgw) Jf JJIMID)J b..xo‘&w).)ctg
9 Sk @iy @b ol p o £ g0)95 So sl
ook FIAY 391> HEC-6  Jao laws siddlxe
NOVEY 390 4Vl wlal cpl ol condty oo
2 9 oMl Oy byl o (e @ 5l el e
ceSapie p 5 N (g2 ()jg & dagi b D sales
HEC-RAS _sb, Jao jl oslizal b 1, (3ly) Jose
e Slow) g (Lol dlagy by ol B asud
Ll Jee ol iloand lp 08 (uyn Joge
sl o > gy (2liigy 5 R¥=oIVA (Suror o8
20 s jlxe Blsul g WSko 9 RZ=+/AA L 1)y
SIS oguy (2bgy sl Culy g 5yl dolas 5l g (el
&S ol lis Jae cpl ogMedy g odd (g pSojll yuolie
Jo g Jsb 3 (o> AV/Y 2905) Slgwy po sdes
sl 02542535 s (2510580 51 Sxs sl

aud & HEC-RAS Juo il (VF) hlKen 5 j5lud
JBoxn 59y » Uil g S ogw) Caerid 15U (g5l
Olimg] jaiS )3 #8lg (Ner River) 5 ailig, o Ol pdaw
Ol slSl g Jse g s — e Lailyy Sl gl sl
ool 00,8 ool g, Jlas! ol—)‘ﬁp Ml}u &y
3l g o yoS 30 Jao aiils )Lg‘gél.hz,ol odelCuwddy Zl
2 Ol g Ogwy Gdasils OLS e Gl el
e Sl Ol aw sl 390 9)

@l [, HEC-RAS b, Jue (YA) oySan 5 s>
&y (Maumee) (gogle 439, 5> g 5l JUl 3591,
oxlatwl glysS (gl A2y, (ol 5 48" (Ohi0) glagl 1
sl Jse mwcoms pbl glp iap e w4 e
odliiwl o) Jb.ul i el}s 9 &».ULO Sr) w)a.o
OExed g yhew Ol Goghy 0 Jbe @l S
» 2 LUy Jao as ol i dbog,y 5l slacewd
3 gy g3l JLe

&l HEC-RAS ol Jae jI (YY) o en o U3
» & Gulpur Hpp 535w dw 53 (68 g, (¢5lwdnds
ool ] ol aBdlw LSl o gBly dg &g,
Calisee clngy buw :8,5 k5 )3 b 293 adllas 45 Ll 5> S
4 eedoge) oy Jl el wile (IS gy o pte
ML @y 5 Ol ilednd

syl gy HEC-RAS ol Jue jl sizxen
oad ol gwy 9 ol Sy ileand lp
5 g wile bl jl (B 4 Jlte sl ol & sl
hlSer 5 Glagy (YA) hlSes 5 o)l (V) oen

WA liaol g 5l VY ojles /omd3h Jlo juscl 039> o prite doliing s

sy g 028 bly) S8 4 gl Sl )b
«CCHE2D GSTARS3 HEC-RAS4.1 usle calisee
Oibe 3 IS gy Ky (yp & o 9 MIKE 11
3 edlatal b (YA) (b g awdl Jlo (glp il basw
x4 SWAT Ju s HEC-RAS Juo 5l
Glol abdgy adge )3 @ly L s (e SO
90 (Baali I olazal ol L bl gl sy, el y

< y4 (Nash Sutcliffe) lSle — iU colps sl
dl):. [TV 431)‘9) ‘S)L»M dl).g - [5Y 9 AT l{ﬁl)g
"\"“L’Lf" wl.m u;‘)‘.f d‘)b Gy (2O 9 (20 cb.w‘.?m
S (50 4 (639)9 Clgw) lie (V) GhlSen 5 0l3 )3
owess HEC-RASA0 58l 5 oslizl | 1, Ue 1595
3959 @9 )k Glipe S 2l g (orily Sl e 9 0535
Juo 0 oy OFF e bl Lle 668 a3 &
Jlo Ve e S 5l L ol i byl gols 63,8 aulxe
oy Ve gluldl o 4 ang bog 5 aske TAA
L Jole o5 oadanslil gie » cowy e
g 0S| WSl dw i JS a5l Mo V¥
b e Sligw) Candi Jlde gy 4 (F) oo
Joe g @S slagtyy Sl edlatel b jsele
Comdd Hlade gk cpl 0 lasby, HEC-RAS
Bl Jlde b dwlre jawle apd dw Slgw,
sl 428 5 5 gl 3,50 0045 5 03l

@ o o 29 ol as ol ol L’z"_’j b
ol 2y 3939 0us (5.5 03lul slaedls § HEC-RAS
TS A oo SIS oy ke gy 4 (V) oS
lazslsyy HEC-RAS o g o6 cslayds 5 odlizsl
SS9 Cllas 4 byje sladti 5yslaex | lag]
P SIS oguy Ng) guyp g el an @B SO)00
BAYY. la o o dlo Y8 g0,90 S5 )0 2,5t ()35
Jsl s elil 4 1y Jao ol ellsd 5 B> e WWAS
Jne olil 2 g 4l 53 39290 bghr Cuo o g5 9 Cgu)
9 s W L pwp 390 (Jsb Jdgn JSi
ot il (I ogw) 038 oy 4 (A) hSen
HEC-RAS oo jl odlitsl b (5,8 (glad o 8l
Eetslofl e S, bawgs Ll Ly ol 3 aizsls,
M 53,2545 b yuges 15 2wl HEC-RAS o
HEC-RAS Jio y ,l8l55 do (6jlwdus g odelcamda
Hlxo 5l oolatnl b s 93 ol 35w 10 ()8 gy (s0920
bl S g g g S duslie U0 b ok b9
bulyd & ey L] 4355 s (55 3 ()8 0gm (74)
HEC-RAS l33ln5 15 639, was) 5 6 005t cilisea
2] JLFY bl @ asg5 b adllas ol )5 05905 (owyp
5l 939 (2 bawgio (3lxo dlge gy ALY 5 il
by 5 Jlo YO e @ 5 e Jo olo VWY 50 Cgm
O 4 olag )l e b adllas oyl ) 45 (gl
sy &S AS yadude dg odd o8 ol Ol 5 adaw
s Gl 6l p0 0 515 SRl L W g9y


http://dx.doi.org/10.52547/jwmr.11.21.208
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.25.9
http://jwmr.sanru.ac.ir/article-1-1024-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-04-23 ]

[ DOR: 20.1001.1.22516174.1399.11.21.25.9 ]

[ DOI: 10.52547/jwmr.11.21.208 |

Yy HEC-RAS Jao (oS &y 0)d (0 yuid o (3350 &1 (83955 Cowy Ol jee (s s

W d9, 93190
Aol 4 s slels gl )3 0)d0p b (Sipe dw
F S s 2 518 0y0m b (258 Jlod (5 yiesks £0
3oy yd 39y 59y 3 &5 sl Gliwl wre glades
2 A Jore )5 el wwl Sl aliag, (slads i

' o

{1 JS5) ool 005 By By Jso O 5

Y g\8

38°0'0"N-] [-38°0'0"N

37°0'0"N] [37°0'0"N

I Jo 4 b amde ol ond pbxl (o)

S e )3 SIS gy Nigy (e b b > oS
(PRI Wt pll oo sla Jio oslawl b o) Oy
ookl b ol (gilw e 4 ddhaio dw opl Coucnl 4 dn gy
2 Cowddy uls &S Cuwl s aidly,y HEC-RAS4A.L o

el 485 )15 ot g 4355 3)50 Lo (]

Agh Mazar
Shadkd
Kerk
Ashikhaneh
peves
2]
Mebmanak
Sha
Keshanak
e Quzi
Borj
Javer '
¥ Arkan
Reen Bazkhaneh
s prre Chenaran
| +7] 2 ey
=

Figure 1. The location of study area
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Table 1. The The Shirin-Dareh Dam characteristics
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Figure 5. Daily discharge input to the Shirin-Dareh reservoir for
the time period from 2012 to 2017
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Table 2. The deposited volume of sediment in the reservoir based on the results of model implementation
by different sediment transport equations for 5 years
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Table 3. The sensitivity amount of the effective parameters in the calibration of the model
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Figure 10. Calculated volume / height curves for different time periods
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Abstract

Sedimentationin reduced the capacity and useable life of reserivors. Estimation of reservoir
sedimentation rate can help us to proper management of designed useful capacity. In the present
study, the sedimentation process of Shirin-Dare dam, which is located 65 km form the northeast
of Bojnord city, was investigated. It is an earth dam with clay core and the initial volume of the
reservoir at normal water level is 91.5 million cubic meters (MCM). The numerical model
HEC-RAS4.1 was used to simulate flow and sediment transport. The hydrographic data of the
Shirin-Dare reservoir at 2012 and 2017 was used for calibration of the model. The results of
simulation with different sediment transport equations such as Laursen, Engelund and Hansen ,
Ackers and White, Toffaleti , Yang, Meyer-Peter and Muller, and Wilcock showed that using
Larsen equation (1958) as a sediment transport equation, Ruby equation as fall velocity
equation, substrate sorting method with Exner 5 and also using the Manning coefficient of
roughness 0.0035, there is a good match between the measured data and the results of the
implementation of the HEC-RAS model. Also, simulation results for the next 100 years showed
approximately 73.2 million cubic meters of sediment will enter the reservoir, which will be
about 80 percent of the initial volume of the reservoir. On average, about 0.8% of the volume of
the reservoir is lost annually due to sedimentation.
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