Yot [ iy — ol a5 Wlho ]
SB g of cblis gl pingsy 41 pub

VYoo ‘ﬁjbb)w‘ij.\l?
yod-yvo

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2021.13451.2814

Ol GoR S0y oy S 9 @ gliio SSUIST il (g jludmi
O A0y b 39,05k 50

s gasant alaw 9755 9013 sage Tutes yu Lid s Mg g puad L pedl
GBS b b 5 (53,5158 pske oltils (gl sl mdigo 5 pske 058 (55 w gl il
DS ok ilio 5 (55,5l o ke olSC2Sls (1ol e 5 psle 05 S ity
Oy b Jlo o5 sl maims (5155 pilige 5 pske 03,8 Ssteal”

U8 S a5 (55,518 pske oiils (gl sl mdige 5 pike (555 S gmils’
VES S/ NNy s ATAVAT/Y s s

oS
5 oiled 5 0L @Sl Slsl s 5 08 bawilis g, o)lS s 5 (ilulbl s e Saol idin 5 abslu
in S8 ST g5 4 Ol alor 0T 516 ol il il B LSl SILLL (IS s
Olpe Cod harss gade e Sl oslinal b agsy cnl 03 00 Ll o s 5 pm) Joom Db B (bl
ssd dsb b S o3b 5 Ol 0l 681 5 gy glaiy 5 coslize o Saol 1w, « CCHE2D

erL;d 42;-\:]._:. JL:T)})).: 6@})@3&[{)J}ﬂJWJJ&PJMbbjjj‘JIA}LS \VA

aw 3 3 S ag V¥ lie b BI85 ulde Shp aldl (Shash pl Cass Cl§ il Sy, g 8lse
S S 2 ST e St 5 45wt 0L sla el (6 Sell & et (15 et ablis 1 ahais
3 ol 315 5 5 glesls 5l ealinad bl dlss gy 53 oy sbs aniy 5 i Saol sy blis 5 Jig
Ol Slasiine o Slise (8631l 50 5 Cilies slal b gllwe aSid 5 s Jido 4 5 e (5,1l
o Sl L Slens SLl ke 4 s S ) e 53 (Sslusssdes Jds Ges s e ol
slaariy 5 (SOl jslme laossdoms o en 5 dlisg, hslosl la i 3 Ol Gos 5 (o0 5 585
MAPE ; RMSE ()Ll jlas 55 31 OLL 5 . bdd awslis Slhalie slis b odd (gluand polis o osm)

A eéu.'i.w\ d.l.d L;,\)\S LS"L,))‘ 6‘J.:

Slaacty 5 oSl solmn 5 O or ol iy 03 die clin 233 Sy Jragsy ool gl el

ﬂLu \) LAe)LlS}JZ.w.g)J Ul‘ij" J‘:’f&)’:""‘:’.fs\"l} 6[.&&:‘.‘3_;).4 wl«a QBJLJJJ\A U"l kf:":{"ﬁ S T D)

gholamreza.khosravi@yahoo.com :4315s J ytne ©

yod



Yoo (Y) b)lo.w c("A) KIEN Jbgui cblis duuﬂ”sr’ A gl

Lau.i.;ui oYL O > le.M.z\.st 3 o slajls p aS sl O 50t pl (gsleans @L:j s e

sl b Kool G opl sl G 40 <S> b S 5ba 5 dies 585 Lol Cassnl 4 cod

Lol CnsVl a0 e LSS T Gz ol 53 b 55 5 Sy Ol 3b 5l Lpd o S 58 awls S

&L...:j)l.: eJJbL:L;’J)(A.::U):g_A&JIA iV) J\ML:«A Ls_:bd‘f‘tsw‘ ob\bQLL.: U’:"A)J“i &)’1‘ @L“u ‘5;49.51.73

0335 b Sla fow il 55 p0s LapSaol ol il s Ol Sl adse S a3t WJla Yo I 508

.,\A.SJ:...:buQJ.eLSJBmMJLNYOﬂ)CMIg)L:o)jbbul{fbjjjg)&ﬁ‘c&:ﬁj&&b)JYL

CCHEZD L&').>_J QL?LQJ) LJ})O[?:L::!: QR ) 4.:.:.._:. Lu_(_\zui ."_;J:J: dhaj’j

ope il 4 oSBT 5 Ses 23S LS e
)‘ MBJJJJJMWMQQ)} C,.i\.,\ALASCMn\
SoS Jelo Jsb 5o YU e L 0L o sl
)‘)JGA.:J).JL;G 4.17'-.5‘5) J}-Lﬂ u,ll.il.wj.e C'U}objs
ooeeSS Sl bl )l cite s Shee IS
Caloy & S5 g Sl Wlbtagy b sla S
9 V) JJ\J L5_<:““’ e)L..u CJ‘J}-\ w})b JJ CJK.:
53 0l Sl goden glads B o sl (O
)\ oS bl LsLéo)Lw JJ.{.LA; BB E, 4..:L>'-.$‘5)
sl ol (Ql’ﬂ\ (Godxe Oladlas M.?Lﬁ-bjj e)\ﬁb
5 e sladde glae o Oldlae ol 51 &
AT s w (Yo o) Ol an 5 Slass

Sy Ol s 5 sl IS L oSacl Gl b
Sl Jsl Saol Blbl Sawaol Ges Slas
Rl SR e D5 b e (B3 a5 W e
o el o akols 2153l L ascin gduals
Al Ly i Saes O Ges Sl Ol
jw)w J_}J.é She u:"i‘f\ L: .,\..:‘5) Ui‘ B sl

LS)L“"A“"“‘:' @ (Ye\Y) d‘)&a.h E) Lf’)"u () el

e

CVRN-VY

S ol blie s alsay,  J-le cble-

Dl anw s g laalssy, adille Lol Colual
Jrlo b S L e sl o O sl
(Soosles Lol 4 ol Sl dadlss g,
Lol 5 s o aile jyls laojle Os o]
o) e o 55 5 Ol anl ] OAS oy e
3bs Jlo b spd e o Wl ol 50 0
ombad ol s sy, elsw 5 Cbl- gl
3 S Sl caba b B Sl spd w e
ol bl plubs & Olg o baalts g, sw)
Sheslinal b osd> B 1y Siolu b 5 ctls el
A 5 8) 3503 J 28 Glesl 5 losl s i,
Lol 5 Shas olSs 31 Jolp CBli= sla i,
el il 8 g it Chli> S 05 S 55 4
Lalisg, ol i, ooy 5 L e
Jsb 3 Seol b o,e slaosle Slus! v
Wbty wdige :J.f& <=l>_L}\ a2l -l
Sl 5 ol g 03,208 s 4 S
el daeslss Co 5 cblis wltag, e

S eslizal sy Leaal )l SUssae asds




OlySeR 9 (59 g LS poWE

S SiPSr Dt s e Ob
ls Ol Ghass s tatls (o BT als g
5o tr O e R e S s
Sl (8) 8 o I8y e ials
A sp sk Sllas bl 4 (V207
ool Ol bl SKeadal 3 slausl dos
Jsb i e AR LR P RICIC g
Olpes A3L S shis] a5 sk (Saod
Bl Gos Rl L Al Rl 5 et
OV b o ol Saecil Olsae colb 03 3 5
53 CCHE2D Jue ol 3BT & (YY) L
o5 ol @L:j S Y B LR WA PR
Ol edd « JNL{ Sl Je s e Ol
emtbﬁ}\ Sladllas 5y, (V) syls 605 e
LSl 5ol Ol 8 e a3 e DL
oz 3l b AU 5o pses glaaly
Cll gl ool Cladlles oS Cnl ege ExLe
Gl OF e o5 ool 3 oSl 5L 3,50 O
SoPPo Dt 5 Sl pw s LS
Sdrgs Jle SaS L andlaesygo Sl 03L 5o 5L
otz (Saol glaesle Jl ) » 4 CCHE2D
Obr Gas 5 Copm S oo sbealy o

Sk Aty LAy R 4 gl 0L

%9, 9 3190
Mxma;l:)}a 63 gl>es IAJJUZAA)}A aalae C,-_n"j"ﬂ
9 uﬂ;-]..u JLQ...:V BL) &).>J 4..:L>'-.$J) )‘ 6‘0)L:
Aol e Bl 3L, slws, ol
o-\o OY" .C\" u-iu\f"' JJJG BL LS'-’-LJ\JD g;:xéjﬂ
el 4 S I3 YVE Y YO LUl s 5 e
)‘;'? @ 4})5[.:) Sl )La‘)l.s \VAY S gl e)l.: Jjjo
350 3 o w ok sll s lwl SIS e s

*

C;L:J B L o e L S CR L e
Sl s o i Db case 0L
23 sy o 3 el 0L (Sdgsds Ll 2
G s g sl S Gl sla s
Lo 5 o33 005 () 3l gy 3550 aU 53 OL >
Sl gl sl il Saa&s i (Y
Olge Ol s 3 0,8 abssy, le.ac.i.igf
el b (S bl s o
SaS L5 olme Slalie 5 e Sojlul
ol @l s s n 1) MIKETL gl 5
b L3 L Saol Slasl oS sl Olas eyl
GRIPGae (RIS GBSl @ e il
Wen 5 (25 (W) 33,5 0 (2 A5 5 2
BlagSiol St Ges alS Cgr (1))
oslital CoosVL s Bbls (SE0T G5 (5 m
Lo (Sa0l & ol 5 s 3l 0L s s S
bage U ss dalgr 5B ous b 2wy 4
G saSact 1 Saei] Ges Slis
e 5 el Glafags (0) das jals
Gl 4 oarg L oS el oF Sk (YY)
G o Satil Gas Sl 5 0L e
Sl pelies s Sacl Jsb a4 alob
Sl oSSBT 1y 5 e il it Sl SEC
5 Sors (V) 35d e slety Dl il (JSa T
Gy (eade Je Sl eslazad L (YY) 0K
Sy 5 O ¢S Gsleans sl CCHE2D
Ao Jeobl (b (2550 1 lasls
Sl s Ol Olsgd b b ols Il
3G Jde &S sl OLLS @Lﬂ s, QKJ-AJA
50k LSy Guotn e e Sk
Sl Jloy 55 50 (605,0my Sladlog, 5 s
Jae 5l eslizad L (Yoo 0bKer 5 L (V)
S 55 Kb o3l 3 (g5luans « CCHE2D



Yoo (Y) b)lo.w c(YA) .Ué Ls‘égui cblis 6“0‘“‘"’9}’ A gl

Jrle a fe Ol e ke o L Saol
GoS sk 5 (V IS8) L JUS 55 5o b 5l 32
AIS 4 b3, e o0 5 Gl Slu B

NI ppprge2

&L.wb\ﬂ.: e I VRGN WEST IR VN SEPR

s 35 5 S godls ailie gbailrng, oo

Slley @bls OLb By Ol Sl bl
LGN C 1 RS NV QR () RGN - v
Lyt
£ Topography map s
H H
2 2
Ly E
2 g
2 g
£ E
2 b
& g
§ §
Meters

)l B s 595 s pS o3l pblis Landge 5 Olpl 5928 5 o lEag, 55 andllass ) g 03k b e 51 led - IS
Figure 1. The study reach in Tajan river and Iran.
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Table 1. Parameters values of flow velocity, water depth and flow discharge in different sections.
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Figure 2. interpolated of computational grid (Mesh) and Measured sections of water flow parameters (A, B and C).
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Table 2. Comparison of flow velocity parameter (m/s) for different roughness coefficient and computational
network dimensions.
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Parameter of flow velocity predicted by model
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(A) section 1.42 1.73 1.66 1.57 1.37
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Table 3. Comparison of water depth parameter (m) for different roughness coefficient and computational
network dimensions.
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Table 4. Comparison of velocity, water depth observed and estimated by k-¢ model and based on RMSE and MAPE.
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Type of procedure Flow Velocity Flow Depth Energy slope
RMSE 0.075 0.116 0.0008
MAPE 0.027 0.062 0.044
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Figure 4. Distribution of water depth for A) Observational discharge and discharge with a return period of 25 years.
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Abstract

Background and Objectives: The transverse dikes (epi) has many applications for river bank
erodibility stabilization and consolidation. Water flow pattern, erosion and sedimentation
around the transverse dike depend on various factors, such as transverse dike type, geometry
sections, sediment transport capacity and etc. In this research, a two-dimensional numerical
model called CCHE2D was used for numerical simulation of transverse dikes and point bars’
effect on flow pattern in a reach of Tajan River (located in the North of Sarakhs and
downstream of Noruzababd village- Razavi Khorasan Province of Iran).

Materials and Methods: In the first step of this study, a detailed topographic map was
prepared with scale of 1: 2000. Then in three surveyed sections, the flow parameters were
measured while the greatest emphasis was on the area around the transverse dikes and river
islands (point bars). Using topographic data obtained from field surveys and then the geometry
model and the computational mesh (grid) with different dimensions and also field
measurements of flow characteristics such as velocity and depth, the two-dimensional
hydrodynamic model was run. The simulated values were compared with the observed ones in
order to assess the velocity horizontal profile gradients, the distribution of shear stress and the
flow depth condition in curved parts of the river channel and around the transverse dikes and
river islands. Furthermore, two statistical criteria (RMSE and MAPE) were used to evaluate the
performance of the model.

Results: The results of this study indicate the appropriate accuracy of the model in predicting
flow parameters in around the transverse dikes and river islands. This model also accurately
displays the positions of maximum flow shear stress in the river bed and banks. The simulation
results of this study also showed that the rotational vectors of the upstream water flow of the
transverse dikes are larger than the downstream ones. On the other hand, the amount of velocity
and shear stress in the downstream area of the transverse dikes is higher than their upstream and
the flow velocity decreases by moving downstream of the transverse dikes.

* Corresponding Author; Email: gholamreza.khosravi@yahoo.com
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Conclusion: The results of this study show that for the observed discharge of 47 m’/s and
discharges with a return period of less than 25 years, the transverse dikes have local effects on
the deviation of the flow, and they cannot lead to the diversion of floods with a return period of
less than 25 years to the eastern banks. Because the high density of vegetation and high
roughness of the east coast prevents the distribution of flow to the natural channels.

Keywords: CCHE2D, Meandering, Point Bars, Tajan River, Transverse Dike (Epi)
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