Iranian Journal of Irrigation and Drainage
No. 6, Vol. 11, Feb.-Mar. 2018, p. 1038-1048

1E

Ol ! (iS2) 9 5yl & pis
Y FASIFA . AP adasl — cpage M) Al $oplad

Sealiwl b okiy gba s (555 2 gwy Jom b do CanKS 51 SU 0L o (g3ds )
Mike 3 Flow Model FM

‘:,.\JU-)J.S J?‘, c"“s.}‘,m L:.:'.d (.H?‘.‘;M Joeo

VAP 3l 5 b

2SS

oelplin 208 ud  wlibcoy ) aMin 4 joxie g ol Gl ()8 Cgwy o JWS! ¢ yivlw 3 el Slg5 oo s Sl 1 (30 sla b >
sy o i Sy o S J) (3 ooy adllao (sl 0353l ol & e ligy wlidiSn, 5 gy JSl (ol o S om
S 69y ©gwy JLESI Lt canslls 1 (36 by silwans <l Mike3 Flow Model FM  (camsans Jio jl pols s )0 09 oo
i ) i S st it SREL (SA83L b pold sy 5 ool ialeg] S J odial Ly Jao 15 ool sl
Mike3 Flow Jue 4 sl s (ooae (glwdni guls 5 aBislejl (cloodls fpo duglio 05 03g03] il sl yd yiuw () duw (mudgo
g il o A sl 3 5SS ) 5 il 55T 5 o Cand saz sl ] 5B it 4 6 Model FM
o (2l Jaos g o Gl Jido eyt S g 0o (5558 Ol Gos il are sl ially o 5 ot o ) @l

Sladgl Ualpe 3 odds duwlore (55905990 ol puss €8> jeS'do (gdmdw Jdo a5 0 (L pols 3o gl o o ogMe g o (gilwdnd (uwyd

iy e dgu0 |y Z9e e (S5 )3 e Sl (b >

Mike3 Flow Model FM s ¢Sl o6 3l cplyyialo b jiun aoguy Jsl 3505 sWojlg

Jolis Vg oo 38 0l MSis connbs 55 4] 393 b ol
laice bl o s 3 0dd plids § Of ) 3las Sligu,
Ol o |yt cnSis 5l 36 by 3] 4Bl anwg (ooae
ol S (e adllas (ol g JBys) o pw g9y Sl
oy 9 JLESl (ol el Sl ot cunSls I 8L s
o s wlibcasy ) OMS e 4y yoxio g o Clyd ()18
Sl BN ¢ Sy doanl ol as g5 BB @l s
Slyss Jlsjmas 30,5 4 ale 5 (Sgpn claojle bl
LBy oy y g98 Oyl el 1 Sen Laailiog, wlibcsy,
oS ery calply 2518 e Sl I (80 e (Seolindg i
ol a jomie 6lddg) (lidcsn) 5 gwy J b gle
by pl €9y S S 123 L2 addllas gl 03T
Fo §9y Ao CnSb (80 Gl oo Olllae a3
Simgd 9 ShmSey Gisy slaJice gaxwgi b pdyialeyd
GoonS ol gl Sl el as (5015 (55 (Sl
Capart and Young., 1998; Cao et al., 2004; WU ) s g4 i
and Wang., 2007; Xia et al., 2010; Wu et al., 2012,
le s g9y 3 pbMio sl 4l (Zhang et al., 2013

doddo

o duwge 9 (EDF R & D) (55,51 dnogi 9 3485 095
(IRSTEA) (55ysliS g Camjlama (sly (syglcsd g psle Clisios
S i 2 25 4,5 85 sitan 555150 il g3 il
Aoyl (gl (oMo o amd Lawlgl 511y 263 )8 5 Wyl s Sl
386 s gloel (i e (rio (9330 bl
398 (gly Slusbro a4 YAV Jlo 51 055,8" £ 5 cda CaanSd
3,5 plool auilys )3 EDR R&D 055 Lauwsgs dus CanSd Vo
.(Paquier and Goutal., 2016)
a8 3j50 cnlo jlaw el 5l 36 Lol
a3 sl e p3] slaans 5 Sgyad plusige g liie
I sl 5 (B0 by B g3le silwand 5 S slp (oo
oxd ploxl (o230 lae 5 ol eo g (2Bl Cly s 25k

“Tn’l (e 09)5 )l.:.bl.a_wl 9 4_399)1 olisly “TJ" (i 09)5 )lJ.!L.wl -\
4ol oSl eyl daly > Slalllas 0aSimng sy

aogl oy LT wdige 09,5 ¢ ol (sloojls (6553 (goomiily —¥'g¥
(Email: m.hemmati@urmia.ac.ir 2 gm0k 5 — )



VoA ey 3 gy Jo b s oSl I (U by 398 (o)

B9y o udge CaunSSd 51 bl by Gudos ol (Wu., 2014
oler 2 gy JUisl & bl j1ad o3geil iy il
gy JUSl ©ygods pdipialed e g9yt CanSld 5l (L
0l 030> J1y3 Jlasae 55 aliue cpl Baisd (ol 3 AL o Joleyee

Ll

g, 9 3190
2l Siwd e

sla e desoe I 6 MIKE 3 Flow Model FM
au b YU e bl s 4 a8 cul b Sdgyun Slaole
S A CnSD oy (gilodnd 50 (ol Selindgyien (gl
Gimdw gilwdn s Ul Jao cpl 058 o0 5,8 edlaiw] 350
5 Jolgo c35e dougildl )3 e Jlil g of ot <ol
il bW sl Jie o SiS 5 g5 (38,5 5 p L) st
U oSho Jolyne uSgiwlyol c¥olee wlwly Jao cpl oyl
i g Swdwg ©ludyd (58,5 o 13 b g jilgin; Sloj (Sl
OYolas | Lo (gilwdtund . cunl oud odlgd Ly Soluolgyiun
2 §ARaSS Al e (Johe (e D940 o> B9y 41y e
LYY o)) Sen 5 ol y05) ol sioylid L

—
-
[ —

09 181 (Sbwsly) (shmsun o 43 ke 31 (Sl ) S5
(k03 L 1B (ginsly 9 Lo

Seoludg g g oSl SYalro

oilisly pya sl (38 S0l pittege § (Stwgn Yol
Sy 3,8 Glaise olSwd 10 g (sdmdw clls (3 g o S >

Wigdiee ol ) Ay g Y clapl >

i gar Adlro
o N ow_ 0)
ox oy oz
(Db caas e g )by ciga WV U T oS

S

o Gl (80 gge gl Gl o s ol yd (e
e C ol 55 e (SIS 95 9 Canl YU sl ey clale
ol 855 ol ol g9y 1y O U Ul S WS e
5 5 5l > Spolizagh s slaaisl b (oles ol p3Y
(Formann et al., 2007; Pasquale et al., 2011; Ali k545 43,5
etal., 2012; Cao et al., 2012)

Pl gl gamgd 5 amSa (oo samug @y
1Y 9 53693 erlie Sy el 8 (sl yitn 53 v S
Y a8 4y g3 4 Ol gt sl Yed Jie 13 095 o odlitul
Casl gy o Ol gl Jold il 4 5 Blo O Jols YL
(Capart and Young., 2002; Fraccarollo <ol ad s pywds
5 (Siwge GYoleo ¢ g5l85d slv Jio ,> and Capart., 2002 )
(Longo., 2005; Amoudry g s J> 5B 2 sly poiiege
oslawl wlus,é > 45 and Liu., 2009; Gerco et al., 2012).
Sliwlg)in jLitd @jei Wil (singd 9 Sy Jio )3 043
~ G B0 by (il gl cusl (e I Jae
Sl oLl L bl ) cglailig, sbasjls @ yglxe 53 b
b sbagloye adgl dlepo o (9o CunSls slagl >
Edwdw (5w Jdo Og.lﬁb. Al canlio LQQ,{I KV PYPRW CanSs
ol 1y Esly s S5 (ol Sl odms Slaie ol
Pl ol ghmaw 0 Joo Syl odliial Jlo 4, 08
stadi jl )55l Qe phigiled w59 o Cnsls
i 90 L bl gaman Jao G Lolul cud (gangd 9 a0 S
3l g s S 53 65500 5 o o 53 (S pystald
.(Marsooli and Wu., 2014) a.:l

Jid 5 o9 Sl i b 4 Ollas I gyl 5
Sy A CnS l (36 glapla e > (Seiliwly i e
Glid 45 BeenS Gl OYolee cuwl sl AST Clio (gla i
4 B Yoo 55 o3 Jlad )3 1) (Siliwlg)dm el )Lid 5 (3900
T 4> 9 Ao eSS gl Jolpe 3 by Sealiad dnnle
Zima., 2007; Yang et al., 2010; Marsooli and ) sl s
oas by by IS e (ol (dmde glo e, &S (WU, 2014
25w CanSS ogad 485 sl ldles S 405 sl
95 = ol BB g A CnS 5l (36 Gl silednd o)
45 Gliis culpli il (Gho) alod ot o
2 S phoioled b g9y 2 1) e s 5 (8L b
a8y a5 )3 (gl > Soslindghyoe slasilp olas
Ol Gilwdnd ol 30 Bun bl g0 00l il
by piogialw)d i )3 ooy JESI L dw Cunsls I 80
So 5l ealarwl Uy Jue b 0 Mike3 Flow Model FM

Marsooli and ) g9 SIglS olKuiils )3 o plol 4l iales]



IWAF Wil — g« W ol ¢ 8 0l ¢ ol (a8 g gyl ag s V0¥

I glals 5 ca ) (o

A el (Bl gl S cagl jlude olge I gyl 5
Job bl o |y b (Sdg S gounl dally Lol 395 o0 4385
o bbb gl el (b & S il Copnd g duaSile
S o ol 0 5 F (laaloleo &g

\C
A=c?I? [25,5, "

1 ,0u; (4)

ou;
Sy=2( -+
2 °0x;  OX

il il clals S co aie t A g JSS ks Comi 1 S5

Cgmy Jws! » ~5l> OYolze

JUE] o oSLe (Sug 9 Jelge 200 chalyy g5 > 4
by 0ad o> gy sle (s sl (iliSee Laily) cogu)
Ele 08U (placadgizme (i il (Sl |y (23 ol
01 yany JLES] 5 s (sl 1olg g dlslas S5 &) 5
Jb dslone (lim (g b — ISl dlas I o ol 53 sl
A ool 29

P9 S — WIS al

a5 LBl oo lee 5l gy )b peaJol S5 L JUil &5
HL a4 bgye slb pusio (awl odd )l sl o S

wlb.\wWy\J5A>)J)w)L9dL~a

P 5l €55
Sy =5p.(VO'~0.7/6, ),/ (s -1)gds, %)
N v)
=~ My
p=|1+|-8 o || 4 =0510>6,
,uf
= A
(s—1)gds, "

proge ddleo
Ogmodn ) Slasie ) Job (slisl) > pitege alles
b o Y dlay,
u, a aw aw )
ot ox oy o
_qn _i@_g.[ﬂﬁ_pd
X p, OX pz0X
L B By e b 20, B s

s, 177 5,1 Glaske 1 Z, Y, X by T 599 &Yaleo )

ol e JS:h=m+d el 3oc:d Ol o
(S ol aize gl wly o gl cey w:W,V,U
ol o3 33,5 51 S o S s | = 202sin
adlaio (ldlyi Jsb 1 (o) (52 5 > dulj o Q)
151195y 1S ol JLSa 10 ey S Sl g
(8390 (o) glah 5 co i) 10 (sl i (sl yguils
ole ey Vo Ug ol gapo o 1 Py el L8 < P,
slop,s B By oY 9X sbowly j (gladais gie I 56

it gl B 5

@bw dlﬁb‘).xo
SlabS co i pbay agrie (el olgise 1y oW i
850 5 A3l g, Co i) pud g3 4 sl S Ca )8 e
Sl (eo1e cla g5l Jhe 5| (6l 5D D945 o (SN s
2 ) SLSe jlwdians Ol b olg i 1) Soo8 obio b
Sl Jse (350 yskiio b g5 oo |y b jl g5l Lol cd )5 L

D90 Jao (oL

B glals,S o (A
s 5 i L) 55 ol o8 el S o)

!

? ()
U, =Urh[c1 Z;d +c2(Z;dJ J

cyalUg Uy U =max(U,U,) o pss

42 Cy 5 Ol g il o s g i (b o
28l e ool g bligo =+ /5N 5+ IFY il s

o8 Mo by i 4 5 Z 9N s oo Al 65 et



Ve¥Y 9y 2 oamy Joo b s ol 31 (AU Gl (g0 oy

1-n a , \% ()
o) =1 =) o) U=
no1-a 6+2.5In( )
y 2.5d,
a= 2dh5o () 1 13l b %,3
W Sy =c,Vh[ u(m)cidn )
Z = k : (\;’) 0 331(9_9 )1.75
) 0.4C ©=—om1,_ ™)
il . _ 175
1y =exp (17, ~1-—=) (V) L 0.46 (6-0.)
/o i o
u(m) =——In(--) (V)
04C 'n,
Je 3 oSl O¥lne gl puiie — V- Jgi
@ 44 et 5l
S Sl 25 Spy S )b g5
Cy Sz )b S35 gy clale p Sz ) &8 Jlais!
u(n) Ol Copw b9 Uy =0.51 Sweld cup
T Ges & i oS jlalols cos o' ks dm g el
a i 5 alole 0. Sl jaled pelily
c(n7) Bleo jb clale Jidgp uy L
Z ool s el Vv by oy gl
W Bl )k &y b s h Obyr Ges
Uy S C s dg, @) b Lasgie
C S0 oy S Gy )b JBs o
Mo Gos &y S abold e g oS ol

4o Aty S g 398 Jbd Sob 93wy (mdge Cpgons
~ad sl Slel 5l gyie W alols 3 iS5l e S oye
o Gl ooy B A b e Ojgody 4> ol 005 (g5l
AD colbeis 4 awle Y S L pgls Clo piny ST (gjlwand |
Cadply (gke AL dom > otV (g0 Sy (galols I e Lo
G okt ol (sl o oolitel (sladwle Casl 0 oty
awle @lyd b wgie yad adg 0did STyt g CBleSy (gabaily
U555 on eyt p SIS VY- ] IS fn e VY
gl Bos 9 4l Yo islel pbul Cre Job g +/¥Y ] 4yl
gy aband 5 Cwdiimly ol g 039 o IFY (50 b

Dy Sk inlojl

MIKE 3 Flow Model FM g3as Jao b ;!

Jo il edlizal cud )b ol 8 talefl ot g ) 2 yoliaiesy
Saolizdg )t 0ddy 35095 slaa ] b (gjlwanis  (dae
2Bilojl claodls b (oase (cilodns gl ¢ laite s consli
SOl ealetwl b (goae Jso  sriwious .8)S )8 dulde 3y50
etige ol tlojl Sy um asly y> 0ad plogl wl Hiulej]
oler G5 sl ongsd SIS pladls § S
035031 pdy sl ® S (59 (mdge ©ypods du S I 30
{(Anon., 2012) .

o ol Lt ¥ S5 5 Laliylof] e 51 LSalesd 3k

S CanSS bl o gy o YIE g Job o Y8 (gl pold .l



QS il — g« W o ¢ F 0 )l ¢ ol ol (SR} 5 55kl 49 i

Vo¥Y

Colue wSlis 0,5 WOFY o (V JS5) dopo ¥ aggly JBlas L
95 3l CAgSs (350 Y Ve 5 Ll o gl myesie /o0
O iio a g b (gilwand )0 000,85 xiwcons LS
O =i O 5158 g o)l 9 Ol o (B G5 ] dae
9 s Joe (ylnl jolateds (pizmen 355 jolate g 9 O
LS L (oilwdns o Ol V1 oS cilysS aae cguls jo cés

W05 Ll agls +/+Y Jloj

‘&“H‘)‘J3] duu5)_: )l ol l_: u] (“_da_w Lg)_:fo)bu‘
plosl (Y JSob) aou s cawd iyl ) &8ly oSl A )> Baumer

Jedg sl ol I ool by 15 Lialosl fLL .0
SrSojlil s gpe A (/0 o ol (550 53 DeIf gu)

&34 (5 jlwans 5152

silio clarin i YVAY e ulal o > dloly (publs 3udod jo

360 |
A Cross sections AA and BB B -
e s Plan view
1.00 9.00
o4|551 r_’ /

04 y“ I H
1.30 > : 2 !

Gauge8® :§

) 3 78 =

9.20 Reservoir 1.00 Fo s ﬁ»x i3

se 8
1.30 64 Sediment bed FI

% 1
176 1.00
10.33 15.50
----------- >
A B
|Gauge| 1 [ 2 [ 31 4[5 ] 6 | 7]3s]
[y(m)[ 05 J-016s[o1as] as [-n00 033033 ]0n00]
0.20 0.085 et tranmin
Bed profile Sediment bed sill ;::;a" '{r” 0
| 3010 Gate

(IAHR., 2012) .y yiis bw 38 yiownd 55 s CornuSwd 2B Lo 3T (S0 58 Jibo 31 (Suilowd W —F JSS

B T T R T R P ) W

]

Mike3 Flow Model FM ool Jae y3 Jo diald (g yio - S

Jo 3 0l (Seiuwly cul s - Jgua

A (Cg ) (SaigsS sanl el s
S (4l gpeyie) B sl S ca ) Sl
e (550) S 525 £

Je (oriuly
L Jie mlss Gnded skt Jio (slojiol )l mulals g (s
AiyeS i (muwly 1y (00 (g pSojlal slaosls) csdly
sol)ly s 0390 e 5 Jodme 0y w8 > il Jdo slaielyl
oS ol (gyS03lul glaodls g Jhe ol e b 0,5 bl
Jis pcnlb oy sy bl 5 asd (00,8 Gy s o5
255 a0 3V el osel Gty (riwly ol 1Y Jgds g0



VoY 9y 3 ey Jo b s oSl I (U by 398 (o)

Slogse by (g0 o Bl o 3] o)lS” Cuand
G oS ojlgd 4 0)53 5l by cdS 5l (BU (5ye
oad 03> L gl L st (Jobo by yuss A S5 )3 2095
Ly el p500e Jol 48l 0 )3y Sy Olpeid b ol
(il yd ol b oad o alS o) Gl s l le; cusdS
ag g ol il Cauwdywl 50 (isluyd dlls lodd ditud Olguw,
908 Syim ol sl (loj CubiS Ly o i oo SIS ) (290,
s 55 St o] 1 0o g0 drgi Cusd iy Cos
o (¥ US43 o0 asedo LlE) Py Ps P3Py Ll s
20,5 o dlanMe a5 jobo jlon Lol ot 1)1 S (0 by &
Ol 355 51 Sl )8, Ol e (mdge (Sabl (S35 5
Ay ol ol cde sy o b adls 4 floy cubdS L a8 aed
oMo 9 oo bgye adgl (slaglej 3 yuwy S 515 Al Ol
33l b Jto bauwgi 0ad duwliee Ol prdaw 15 polie awslio o 5
-t g ghanlie gloodly i o il Sl 00l (S0l
(Haltas  adlleo gols a8 cuwl Jbo 0 cpl il Jao b onds
T oS35l d g9y 5 FLO-2D Jao 5l oslizl | oS et al., 2016)
5 $3Sojlul palie o M aS sy Lis g 48 )T plosl 4S5
man b e 0l adgl elales 33 oig Ol 5 ond (ojludund
il i g 0ad (6 pSojluil polie (o W] Gliee &5 55k
O3S o) YV dgas 3 cdls oy i 3 Ol 5l Sl ond
» Lyl adllas 3y90 Jie o e uismed ol ol

aibige 2oy VY 2315 3 Ol 5 8l ol e58 (imie

S 35 o

Mike 3 Flow Model Jao culilB oy 4 cpdls Guiss )
M s Sl e slo L il rowe (gilwand ;0 FM
9 (&jlwdnd guls duglie .Caol oud ad Dy s sl L
Caild joShe samdn Jao a5 o ol 2Risle;l slaodls
by Slialiis 0)9s S 3 1) ) 0le s slagl > )8, (gjlwand
blas 5l Sy p0 a8 ob ol pobs 3udod ol picres Adl o
S99 ‘fﬁmlﬁji leodly 5 (gilwdnd pls o colay (Sl
poLe 1 585 9 JolS leMbl ol 3B Jso ol 5 0gde 3l
Wl s Ggapan lej g (Lo )3 S JolS5 a5y (K58
horst g 2o dex Sold (gl ey il o wlaseie
LS ol )3

2- Urkmez

Cou g

5 oS ulol 55 005 (65 S0l s oo B Sergs i
¥ g Y la b o sy an e bawgh ol duslxe
=B polae o gjlwand 5 2Kkl zuls .l ond ooy jLis
P GRS ogey 9 (mdge (SaBjL Cuwndiml » plale (aey
uwl._w)s S e ULM.\: |) f:9.l§ LSL*’“)‘??.) o, ;ﬁ:.)); u>|9’
2 iy (b iS5 (YL jlie donii)d (adge (SADjL (sol>
G ials cle @ laojls SO0l s Cunsls £o,d o
2 a8l e 3Ll ol AT gy o 88 sl S LSS 5 b
4o psld 1S pe jlsyie oIV (850 alols )5 sy B9 n 0SS5
Lol 0445 021 uL..u uT CJGN )l): 9 yw uﬁl)fyy ol)@

PS5 o s el 3 s oo slo sy
Sro VM¥0 o /Y o /Y) liseo (b ye Juolsd jd odd (g5lwdudd o
(SlgPronl) BMS] S sl 0ds o3y lis & JSS p3 (35,0
2 0bisySoilasl Jdgy 9 Juo bawg 0ad dsslxe Jdgp (o
Ny VY0 (dye dols 3 (b (SaB5L sl (o5
polie Jae a8 ol ol 5 (Sl MBI ol 55 g3 pald 3 50
) a5iie w38 (Bly ylade ) 568 1) IS g 5 by
S5 zuls daw CanSls 4l (6055 50 il 5 Cuiw WYoleo >
)]y ogdle (Larocque et al., 2013) amd oo il 1y ably &
gy Jo> balid (ly oy dlxe (lp 35290 Lo ges8
O_i‘ S oleds Gl):ir.‘:..»l Bl wl;& sl cos Dls
- dle pdiutaled Gl s () p de S gl blyd
cale jlasliag, i SodP 0 gy cbale oo WAL

. . \

wldo sladdon by (ol bl jlg (ol Jsho 3550 53 Cgu,
4,51 (Zhang et al., 2013; Wu et al., 2000) 545 o cpuss
5 e Bl Sladilag) 5 gu) cale Jidgyy ol Cusl (S
&9 2 ol sl bl 0,8 )18 eolaw] 590 0053 Heboay
Al ed (Bt Sl 3 b sl s 50 gy clale

Y g e S35 Y ) Gl Ce g oyl ¥ ISS
> OS] ol o o3l L5 4l B loj gl O chw S0
S99 3 ol s g s S50 0l K3 G pus gy g ke
A el egMe )l eV s ahaie > agl by
el Gimaw glagjluand » (Sollgyimyd lis (185
Ol pol 35 @S )3 & 30,5 o0 by Cas iy (e 3 S
8 slogse 85 e 1LV JS5) 355 o sanlie 2505 4
o b (7S pols (slaojlir G 4t S
OJI)JL» Dgs oo o3l> 4.4_4..5)4 ul._))> c_s“’b ‘_gl.tbb)lﬁ.) L D595y
2 pols Cewmly ) S g g 4Bl il by &8

1- Rouse



IWAF sl -y V) Al F o)b&‘olﬁlg&‘&bjs‘s)lﬁiqr&i

VoFE

(350) JUK 35 50 5l abold

(1)

-
|

»
|

(50) v 51 kol f

© eedD o[oYD  o[oBD  +/+hD  +/V+D

+AYD  +YY¥D

(20) pold 35,0 5l alusld

\ (58] s 5 O punis
HIPr VR 4
SFNS - < BYE
Y A Y
Y A9
Y A0 P A
~of\NF == -A
~o [ XF ——-[-\F

i 6 jlweand () 9 IAHR (2012) dawwsgi i (6 80 311 (A1) e Canwrd

—e XY = - pYE

e = oYY

' <o JFA = =¥
% A

e [-05 ~ ~[-¥A

o[ 5F 05
2l s (o (Bl 5997 €SS

BERRARCLL TN



VoaFO 69y 2 sy Joo b o oSl 31 (250 by o0 (s

s (s 2 520) play> s pos

BN PR ¢
YA =\ FF
Ve =\ YA
WY = K-
VEE = VMY
AE =N pY
S - pE
A=A
.‘NY - .!A.
FE - MY
e ai
<A~ -
B = JFA
Y~
=Y

i FS2sS, ye

Ol g 515 9 pams (SIS 9255 0 oy @9ld 35 50 51 (5 h0 + /Y (0556 Aol 13 Lo pw Judgp —0 S

BTN

e

(550) oot 38 o 5l alosl

S

.pe

.l \ ¥ Y ¥ O b \
(538) s 1 ol

IRRERRRRRECL Ton

o s p ol gaw 5

S s o a7

-t L L L

dw Cawd ol ) (e alalls) IAHR (2012) dawsgs 0w (6 503101 g (Wioo bghd) Juko bawgi 0w dawlixe yunt (Job Judg yr =1 JSW0
JBIS 35 0 31 80 VIO :(g) 5 JUIS 3550 51 5580 +IY 1) oJUIS 35,00 51 5 Y ol



QS il — g« W o ¢ F 0 )l ¢ ol ol (SR} 5 55kl 49 i

\¥p

o O maw 315

(%) pots 55 5 3l alsls

(0) poll 35, 5l alols

(%) 2 5l alole

(& taw) Yo ¥ () g (yns B5) S as¥ (W) a0 floj 45 Cas g (G0 I0 0 -V UKD

Y

pA

‘/.\‘

Yo sy s 313

=Yes
——— t=Ves s adlgl 31,5
—a—— t=\0s
—/¥
¥ ¥ » A

P sy A 3 dlold

o9 35 30 3 50 o1V ahols 13 5o b i Jsb by i A S5

AL

“AA

oA

—t=05  zku 33
et . m Pl1-.a3 K o 5lait
LA . Sey
. T e R TR T i) * P3-s23 68 o )
“;. e i

=y a8 g% o3l

AN iaa ‘ e ea A P5-223 g,E )
) .- ui‘ i e w T [P S el I‘L,’A.‘_:“l%'i’: AT
1.4 ® P70 58 e )0

o, i

= PL-MIKE

wwessens P3-MIKE

—-—- P5-MIKE

¥ A WY \Ye

4l cs b

P7 £P5 ‘Pg ‘Pl bw )b L.Jj Ghv) }‘)3 Q'M —ﬂ JSNJ

Y. ---- P7-MIKE



Ve¥V 9y 3 gy Jo b s oSl 1 U by 308 (ou)

numerical modeling of flood wave propagation in an
urban area due to dam-break, Izmir, Turkey. Natural
Hazards. 81.3: 2103-2119.

Longo,S. 2005. Two-phase flow modeling of sediment
motion in sheet flows above plane beds. Journal of
hydraulic engineering. 131.5: 366-379.

Larocque,L.A., Imran,J., Chaudhry,M.H. 2013. 3D
numerical simulation of partial breach dam-break
flow using the LES and k—e turbulence models.
Journal of Hydraulic Research. 51.2:145-157.

Marsooli,R and Wu,W. 2014. 3-D finite-volume model
of dam-break flow over uneven beds based on VOF
method. Advances in Water Resources. 70: 104—
117.

Pasquale,N., Perona,P., Schneider,P., Shrestha,J.,
Wombacher,A and Burlando,P. 2011. Modern
comprehensive  approach  to  monitor  the
morphodynamic evolution of a restored river
corridor. Hydrology and Earth System Sciences.
15.4:1197-1212.

Paquier,A and Goutal,N. 2016. Dam and levee failures:
an overview of food wave propagation modeling. La
Houille Blanche - Revue internationale de I'eau,
EDP Sciences. 5-12.

Wu,W., Wang,S.S.Y and Jia,Y. 2000. Non-uniform
sediment transport in alluvial rivers. Journal of
Hydraulic Research. 38.6: 427-434.

Wu,W and Wang,S.S.Y. 2007. One-dimensional
modeling of dam break flow over movable beds
Journal of hydraulic engineering. 133.1: 48-58.

Wu,W. Marsooli,R and He,Z. 2012. A depth-averaged
two-dimensional model of unsteady flow and
sediment transport due to noncohesive embankment
break/breaching. Journal of hydraulic engineering.
138.6: 503-516.

Yang,C., LinB.L., Jiang,C.B and LiuY. 2010.
Predicting near-field dam-break flow and impact
force using a 3D model. Journal of Hydraulic
Research. 48.6: 784-792.

Xia,J., Lin,B., Falconer,A and Wang,G. 2010. Modeling
dam-break flows over mobile beds using a 2D
coupled approach. Advances in Water Resources.

33.2:171-183.

Zhang,S., Duan,J and Strelkoff,T. 2013. Grain-scale
nonequilibrium  sediment-transport model  for
unsteady flow. Journal of hydraulic engineering.
139.1: 22-36.

Zima,P. 2007. Two-dimensional vertical analysis of
dam-break flow. Task Q., 11.4: 315-328.

&l

d)L»)M Avay TSy 9 [Dcd).bl.ha c.&.)ﬂdw ¢.9¢9l)l>).b

o o A G 5 (30 oM 2Klojl 5 (o30e
ol
ol

Ali,M., Sterk,G., Seeger,M., Boersema,M., and
Peters,P. 2012. Effect of hydraulic parameters on
sediment transport capacity in overland flow over
erodible beds. Hydrology and Earth System
Sciences. 16.2: 591-601.

Amoudry,L.O and Liu,P.L.-F. 2009. Two-dimensional
two-phase granular sediment transport model with
applications to scouring downstream of an apron.
Coastal Engineering. 56.7: 693-702.

Anon,Y. 2012. Dam-break flows over mobile beds:
Experiments and benchmark tests for numerical
models. International association for hydraulic
research (IAHR) working group for dam-break
flows over mobile beds. Journal of hydraulic
engineering. 50.4: 364-375.

Cao,Z., Pender,G., Wallis,S and Carling,P. 2004.
Computational dam-break hydraulics over erodible
sediment bed. Journal of hydraulic engineering.
130.7: 689-703.

Cao,Z., Li,Z., Pender,G and Hu,P. 2012. Non-capacity
or capacity model for fluvial sediment transport.
Water Management, 165.4:193-211.

Capart,H and Young,D.L. 1998. Formation of jump by
the dam-wave over a granular bed. Journal of Fluid
Mechanics. 372: 165-187.

Capart,H and Young,D.L. 2002. Two-layer shallow
water computations of torrential flows. In

Proceedings of River Flow. Balkema Lisse
Netherlands.1003-1012.

Formann,E., Habersack,H.M and Schober,St. 2007.
Morphodynamic river processes and techniques for
assessment of channel evolution in Alpine gravel
bed rivers. Geomorphology. 90.3-4: 340-355.

Fraccarollo,L and Capart,H. 2002. Riemann wave
description of erosional dam break flows. Journal of
Fluid Mechanics. 461: 183-228.

Greco,M., lervolino,M., Leopardi,A and Vacca,A. 2012.
A two-phase model for fast geomorphic shallow
flows. International Journal of Sediment Research.
27.4: 409-425.

Haltas,l., Tayfur,G., Elci,E. 2016. Two-dimensional


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwiHs5iQkpPZAhUOLlAKHWgCB_MQFghCMAM&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1027-5606_Hydrology_and_Earth_System_Sciences&usg=AOvVaw35wt8ZwJ1oRDiAXI-XBVLT
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwiHs5iQkpPZAhUOLlAKHWgCB_MQFghCMAM&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1027-5606_Hydrology_and_Earth_System_Sciences&usg=AOvVaw35wt8ZwJ1oRDiAXI-XBVLT
http://www.tandfonline.com/author/Chaudhry%2C+M+Hanif
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwiHs5iQkpPZAhUOLlAKHWgCB_MQFghCMAM&url=https%3A%2F%2Fwww.researchgate.net%2Fjournal%2F1027-5606_Hydrology_and_Earth_System_Sciences&usg=AOvVaw35wt8ZwJ1oRDiAXI-XBVLT

Iranian Journal of Irrigation and Drainage ! olp! S g 5kl & s
No. 6, Vol. 11, Feb.-Mar. 2018, P. 1038-1048 1‘ 1P A=YFA P AVAS ool — b M ..\.1:?9@)[».&

3D Numerical Simulation of Dam-Break Flows with Sediment Transport over
Movable Bed using Mike 3 Flow Model FM

M. Hemmati'", M. Soudi?, V. Naderkhanloo®
Recived: Jun.20, 2017 Accepted: Agus.01, 2017

Abstract

Dam-break flows can erode, transport and deposit sediment particles and create severe morphological
problems such as significant alternations to river channel, banks, and floodplains, devastating scour around
hydraulic structures and so on. Therefore, the interactions between flow, sediment transport, and channel
morphology have raised a strong motivation to study dam-break flows on movable beds. In this research Mike 3
Flow Model FM have been used to simulate dam-break flows with sediment transport over movable beds. The
model is finally tested using a benchmark experiments carried out in a sudden-expanded flume to investigate the
partial dam-break flow over movable beds. The simulation results of water level and bed changes are in
reasonably good agreement with the experimental measured data. Comparison between experimental and
numerical results revealed that the Mike 3 Flow Model FM able to predict dam-break flows, erosion, and
sedimentation process at the downstream of the dam. Also, the present research showed that the parameters such
as flow depth, flood domain, spread time of flood wave and time series of velocity correctly simulated by
mentioned model. Moreover, the present results reveal that the mentioned 3D model improves the accuracy of
calculated morphological changes at the initial stages of dam-break flow, near the wave front.
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