Obly s 51 pwign (o5 e Alone
VY-_04 W AREA] b\:‘m-:‘s gr-’.dg"g‘;w e)‘a—: grﬁb}lﬁ JLA

Ob o (STsder jl8, p albsg, e s basle 506 )
(C}L:‘j i.»'l:;.s‘” :‘5.5)}0 fuJUm)

Tlipaie Lo e ASs

VEV/EA L5y b A CAVAVAL I

AL

23 S 5ol ailbta sy Ob o (Sssdes Slo e pond Sl b Slel o ¢ b dle Gln gy e 55 aejlo 5 2
50U by, (Ssodos Jias sll ol fags jo des i | dbiag) jtee Sl (S 0L 2 Sl ot
W 4B S N s 3590 et b Tl 553 (U5 5 a3 el o3 Sl li) bl 28 5 0T 1 ol
5 ARCGIS-GEORAS o5 GIS (sl l53le 5 5 100+ ulida) b &8 b 3|S5 5 (slaati ol Sl s L
Ll b s s 350 0, Lt eslit o HEC-RAS s, Jto 51 llias 63 5me o) 51 GIS Joe il OISl
Dev e TO N O INT Y ik glaci85b 5 L glacdhw (gl dbaesl 352 5) 252 50 Cunds 53 5 anb
SUNE) 0L 558 pbale Comle (535 15U (ot Wa s 35 45 315 0L s s S e Voee 500 (Yo
sdee A0 ls (oo s Hio 35am) 6551 0bsLS 515 5 O il maw (555 b 20 5 (1V810) T 55T mlaw 5
DS (2 pmaS Dl 0351 jeite (5531 0Lal S i)l axils (2alS OUs o ras Wy plad 53 Ol s s 5 252
Ll Comln 5 Ol s 500 bl 4 by ) o 2 5 (6531 0L S ol plis)) o 4 Loy o
Ao S slgd Y (2 e Slaena 361 (gl Ll YO iS50 650 b (ST soie Slopart Sl ol bt 4w
Al 53 05 e s sl el s O e (50 5 O wale o 53 Sk o ke e 053 Sl

S B e

Wb,y Sosds i ‘“.j ’UTC)‘“U&J" (28 5L 5y las sl gadsS

Ol 05 s s 4y oSl ool o Sy e Ol e pndige (5553 g gmtils )
a.moghaddamnia@ut.ac.ir Ol 5l O g5 Ol o&iils ¢ ab el 05,5 «(83,5LES s ails (g5 s des Ll Y

Ll s a3 S Allie
DOI: 10.22052/deej.2022.11.35.11



Vo) bl oo g o 03lod 233k Jl (bl g8 (owiigen (Sdupgy oole alxo $e

A 55 65 555U e 3 o iy 555 0
5 e A3l 0L Ol i) il 55 1y e s
st 4 HEC-RAS Joa 5l asbisd L (Y45 0L S0
Dby, ol enSle glaa i oy o Jo Glag
Loy o)las (o ,me ps ol g dstls iy Sl
b, Ol s o 1y Ko ool 5 bay sl
o3l 3,5, S (V009) OLSn 5 4D s S s
3o > HEC-RAS Ssodn Jie s 5 25l 12
56 et L5 sl allyl ailta gy s 55 ol 3420
ATCVIEW 5 1) (gdmama 5 (dmsd (Sl Cds ol
3o SN GIS 6 ol O 5l Sl Gl s S ol 3
3Ol el (D o L 5 ()b mald
s,y (Saode gl bl (leans 4 (YY) 0K
HEC- 1530 5 L daxl g0 5 40 5hKeS Ol 5 o315 5L
oo ) Al O (g3lwdds (6l 5 Ll RAS
s ol Ll dall 5 105 S eolizd Jle s s
Sl sy o3l aS bLE pam 53 Ges a8 5 0L >
i HEC-RAC Jie Sy (T41F) 0 ian 5 oU3 s
sl Lads Jowe 3 S b3 0 2 5 e A S
234538 e 2 835 S Joo B S 03k o S el
S o e ol wblia s e 0L S 0T s
03 535 s Dot adlllas Lows 3 05l plad 5o
G Ol ailbiay; phate SUAKS Jaw 36 olads
Shls adads il j3 59 3 s e aS Adsdalin go3 gy Sl ou
e ;s Ladl (golgiy b 5o ) Ol ity ol
Sesleal b ailragy oo 03,5 05JUE Sl o5 sle 5 o
G3lwdds L (7010) 0L 5 cmldlie . Skt Sls
=5 Asloee OLSW HECRAS U (sl (S50
il 538 e lasllsy sl b ol 0L
S S i g ar g Log Lo S sl oy edls ) el
s Jee o O 3 | Jiee ol e
Al lasld 5y Jdoas e pl s 084 &S glagy ) e
Olzmen ot ladle 5o eddedalin SO5dssds 5 el

3. Abdelbasset

-

an i
5 Ol sl N S ol e o 35 ol Ol ey b3
el (S5 ae cal A L Ll o sled & Sl 5o ol
I PN W 5 JUSCY IR W U PPN
Lo ¥ ol ol (V07 o5l LIl slie awdtige)
@l g s o 5 0L (Ssde Sls o dalllas
2y iy O Gl s Ll glaclad (gl cpol 63 5dme
3 e o0 de 5o Ol o b S o sl S
S sl 25 0SS Gla i an 538 glaalts s,
Gl glite ccidimes glaasiling, 53 Of Cins 5 odd
i Slimean b g) S 5 G ez (Oles)
S ol ey e Loy 5 OF Slallas (sla i
s 4l g5 oy s 355 3 SIS SHE Ll e
3 oo LMl 5 laesls (5,5 e 55 53 Juli &S sl
el s (Olam) cmnd G5 latss 3l S
S by bl Sl st 5l (g, S5l 5wl Al
Slallas (g3l slaylEle 5 5 3de Gladde Dl IS
Slaadlan 53 (Olan) ol 043 plosl ags o 3 4l
V44T Jlw s LSl susae VLT 6 JT iilane 3 4
Ll ar Sl glapins 51 (5S04 i S &5 50
548 518 ool 550 fow (Gilutnnd 53 31 shaieey
ek W Gy sladlie s lel O son
3 Jmole Sl 3,k SCS as, 5 GIS (5,8 LSar L
b go GIS 3,,LS 4S ol ol araalna (ladlaie 3L
das o 0L 1) (e gla s b amglie 53 sdelmusts ol
53 sdowie VLI Oliawass 31 as S (V84 L is anb )
o Sl e )3 e o suag (6l VM L
3 S5 Sl Slele Wl S0
Slhes S0 ug Dl i (S50 85
L (Y00 8) 4 (0288 iasle 5 55) sl euikige
J 1) S 6ltay) (gledas « HEC-RAS (6,5 5%
Plis plm Joms 03 S ey 4 pl g 5 s (Ol
3L b O 53 o il Il o3l ol o oy

1. United Nations
2. Tate and Maidment



4 sy (Sdg yiad JLid)  AilS0g; puns 30 Sy 83lw T oy

el b a0, 00 1) Ay fos 2 S dlaaupa a5 L
ARC HEC RAS 5,15 (Y1)A) 0lSKea 57 Jlog, L3 S
e S g3 53 e ks (g3 pat 5l |, GIS
5 D 3550 4 (FA) (Sl 5 dblilis 5 S 1)
&Sl s Hyfran 3l esla ol L S50 o 2850 6,5
HEC-GeoRAS s HEC-RAS jl esliul L -1 (gla s
L gl 5 sl 1 e A g 53 e3lagy e 0 2l (61
(YA el I35l 5 osln cmils b Gollay Sl
w5 dde Ll sleslical U1 of 0K 5 0L > Sla>
&) 3405 S oy s HECRAS 3l eslizal b oo i,
amd ol ag 5 A S ladds | sladilas Sl
sttt il o il Sl cud o oK oS L,
oVl a5 L o adalie WO > Sh> &S
Slaseia (Yo gl 5 LS, oS e —is JUIS
L slacdhw Of o (sla s 2 5 Do iy (S pen
2 g Ldldr e s O YO Sk (slae s
Cds Jdod 5 a5 A0s S adlle drs Bty e
I R R el e SSRURCHE -V,
L (17 Osen 5" m SOl s S el | 4t
YoV sl e glasli s, 55, HECRAS jl eslizd
AT dsi sl amer slaesls uld y g3lle Gl Y41 ¥
A S e allagy aade 5 Laadlag, o ‘JCIM
Sl ot s Gl ddoe (2 4 5 S el
(YY) OlLSan 5 13503 Yo 5 YooV L slasl
5 MBS gs st 5 3l eslizd s HEC-RAS Sl eslizad |
A3 S e 5 st Gl e 51 5SS Sl s
sty bl S s LT YY) Oes 5 LG
36K Oliizes s S ase da |y ltag, Ol b
Ted T8 S 5 e TV OLas 5l S) b
Sl (Y414 0hLSan 5 )L, 7014 oL San

5. Romali

6. Hadi and Ardiclioglu
7. Ogras and Onen

8. Zainalfikry

9. Thapa

10. Kumar

11. Demir and Kisi

12. Lim

13. Rangari

i L (VYP) O 5 Ll . sls slguiny o )ls aslsl
)l_ié)j_ja.x_\;d)\.\)-‘ LQLAJ_LJ::L' wﬂ)jh cﬁ)t.w)l.@;:
S S ealiad L gl sl gt diba sy (S50
Hec-Geo- sRAS-HEC L | 58le = 34l s GEP o yne
c.)\_@l_lé‘})j‘\s.x.&n.\.ﬁm Jj\ LS}-UL“"J-’ .L:;-\)JiRaS
J:;U uT C)a_wj\J_?)‘GB-:)) Soss 23 o3 daoile s
DL l_bojl_w ST cr}b dﬁ)t_w‘)ﬁ ud’“.)j .b)\.«\..v J‘J@-
Yoo )O' JO N O Y g;_.:g)l.v 6\.%»:@;.;&\:_“))1&
J=2an ool 5 e Slasb 5o s edalla LB 22y
2 3 Sl 0l (g3l s (gl g3 53 Of el
) .

Slast S deloe s 55 352 50 Sla L 51 K (650
&l —— ArcGIS s HEC-RAS I (Y+1#) ol S 5
ebuﬁ_w\ QL:_WSL" L L}_:lf 2-3[?-5)) (_k_w )J—" )‘ d)‘ﬁjw
M ko 5 o (T19) OLSan 5 oy s S
JJ_A)\ ablfﬂ_w‘l_jb od > QYLL‘)J}J'U&)\ :\Jl;'—b‘)) :%.pf
a‘J_QA LISFLOOD-FP J—Afw v-{':‘t‘:’.éﬁj'x:?“ G 9d k_gn
(SWAT) ol Lyl ol 5 S (S5 Jis L
Jis ‘uJUm):j_a@l_:ja\_j‘\_q-}Sp..x;:JSu{l_Q)l
3 Bl s S L sl S e (Seelun g
3 esliad L (Y018) OLLSan 5 bl 3 5 osliul sl
S 5 5(HEC-RAS (1D «GIS)) oLl 2 ledlbl -
J e Sllae 03,51 Cews 4 5l HECGeo RAS
@l_:.? aS sl OLES addlae CLU 5L S esland JUIS &Gltsgy
WIC)LNL_!L_LB‘QJJ Sl s o s Shee luand
et U (Y18) ML pioman s s 0L sldedalie
L5 o (A i 5l 8 S 1 i Ol (D 1 s
3yt Sl 5 ol g 55 5 ey 5 sba O 4
3 a5 S S e 8 7S e b iy Ol 4
J&;T Ls“fbﬁ P J..JJ:.A :\.A.LJ; +. HEC-RAS )‘JB\CJ;

1. Khattak
2. Rajib

3. Ullah

4. Yaylak



1) Gl cpomiy g o 0 lond @25k Jlo ¢yl i gST (uwodien (Sl gy oole alomo Al

g ls s b s albtag, s d> .l 4 S rb,u'\
e o bl 5 altasy b Bl s Sl kg
A (Yoo 8 oslw T Ol st dige) ool L YO
225 S s 0dd pasda L abias, olg e
G eBll (58 mliiisy, Sllas 5 m S L
S il ool s @ bt 5l elexslgalamdl (3 si
sl L8 s a5l esiie Aol 4 ailts, =
Gl edd Sl s e ¥ lis 0L Gltay 6l
> 3 e A e b Gllllas G360 (Ye 08 Oles)
3ol g 00U sl (Sl sy SV 51 0L Db,
(33 el OWs o3 Sl slabingy Sl g5 s 3
a5y Jeoe L5 ol s 5 anddS Sl 5 s
Jsb sl aslsl jlaas by sl 55 Ol S Bbts g,
Olasie a8 Tl o LS WV 50> Lol asltsg,
FAD A UTM Sllatsie s 53 s sl
U RIS LY BV RN N3 S OF SR U
(\)Ji_,ijz sl 03 55 L;LNLY“WWH 5 s YAVAO

&;M‘ o eb‘b QL:'J 4.“?’-3)‘) &;»:9:9}4

L Do o oot Somal g a5 Loy ol gl
et 5l S s (sl it 2S5k lme s
Canby 05,5 jesie 5 asbisgy a0kl dacd
o (Sisiigy el b3 55 Spsloms 3 35 50 Sl
Sl Sls, 5 Glosry el 5l e 2285l (glaegs L
e 53 Jm Slmeila U s 4 allan il s 0l
bty Ok o (SIssdes Sleo gt (555 OUs Dby,

ol o als , HEC-RAS 53l 5 5 sz L

L b, 9 2l

adlas 3 40 83 gl

L 0L o (D s O sy (s3lmand 6l =
Jold (S sl el 5 calie C2S5L (slae s
5 o blie B s lesy) i (Sl g
WSl g ) s 53 sl il Glacile 4 by e el

S s 5 0L x> (Spods Ll o gileans
HEC-RAS Jo 31 sslinl Uy aalliae 350 (slaosl s o3Y

L2

oo

Me—

da g

Lin % D\ ‘ i -
| 1
— o v s s age N
G VL TR S L e T \\'-J'F-E
— T 2 !
e 5

(Y08 ol T O Hslin pntige) OUy Klay, Sldlas 3L Condge (V) S5
Figure (1): location of the Velian river study area (Ab Ara Sazeh Consulting Engineers, 2006)
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Figure (2): An example of cross sections, main canal and plain
flood in Velian river
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Table (1): Flood discharge rate with different return periods in different sections of Velian River (m3/sec)
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Table (2): Details of bridges along the Velian river (Ab Ara Sazeh Consulting Engineers, 2006)
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Figure (3): Comparison of water level (a) and width of flood (b) in natural and existing conditions in the bridge area (Chendar)
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Figure (4): Comparison of water level (a) and width of flood (b) in natural and existing conditions in the bridge area (Ajin dojin)
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Figure (7): Transverse profiles of sections near bridges
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Table (3): Hydraulic characteristics of selected sections for floods with a return period of 25 years under existing and natural conditions
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Table (4): Percentage difference of river flow characteristics in existing and natural conditions
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Extended Abstract

Introduction: As the main source of water and life for humans and other creatures, rivers may sometimes bring
about destruction and irreparable damage. Therefore, it is necessary to study the hydraulic properties of the flow
and the riverbed’s area to set a safe zone for human activities around it. On the other hand, constructions built
along the river’s route such as bridges, weirs, superstructures, etc. alter the river flow’s hydraulic behavior,
which, in turn, could make changes in the riverbed. Thus, this study sought to examine the implementation of a
hydraulic model of the Valian River and its results and to investigate the role of bridges (Chandar, Eskol Darreh,
Ajin Dojin, and Velian) in the riverbeds' natural conditions. The study area for designating the river’s bed limit
and riparian zone included the upstream of Eskol Darreh village, all the routes which pass along the Eskol
Darreh, Velian, Ajin Dojin, Khorvin, and Chandar villages, and finally, the entrance of Kordan River at the
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downstream of Chandar village. The length of the main river is about 17.5 km, whose upstream coordinates
located, according to the UTM coordinate system, at 485090 east and 3990600 north, and its downstream
coordinates are located at 481050 east and 3977000 north.

Material and Methods: To simulate the river under study, hydraulic parameters were taken into account,
including the flood discharge with different return periods, Manning coefficient, the river’s geometry in the form
of cross sections, and the data regarding the constructs built along the river’s route. Moreover, the flow’s
hydraulic conditions were simulated and the necessary hydraulic analysis over the studied periods was
performed using the HEC-RAS model. According to the applicable laws, the flood zone is designated under the
river’s natural conditions in terms of 25-year flood discharge. In this study, the final riverbed’s limit was
designated by identifying the hydraulic bed and considering the effect of morphological, legal, riverbed land use,
and socio-economic studies. The riparian zone is normally located at a certain distance away from the riverbed,
which was considered 4 meters for the Valian River.

Also, the water surface profile was calculated for the constant flow mode according to the standard step-wise
method using the Hec Ras software. The calculations were performed based on solving one-dimensional energy
equations (Bernoulli equation). The Manning equation was also used to calculate the energy loss in successive
periods. Furthermore, other types of losses such as the periods’ expansion and contraction coefficients were
taken into account, and the momentum equation when applied for periods when fast variable currents occurred
(in mixed currents, including a combination of supercritical and subcritical currents, hydraulic jump, the current
passing through the bridges’ underpasses and the junction of branches, etc.). In addition, this model can also
analyze the effects of river-related constructs such as bridges, culverts, weirs, lateral weirs, and organizing
constructs discussed in this study. Taking the possibility of developing a GIS model for the study area, By
having and according to the width of the river bank mapping, some cross sections were prepared along the river
from the main route and the flood plain, designated at certain distances away from each other based on the
mapping of the river’s edges using topographic maps with appropriate accuracy (scale 1: 500) and GIS software,
including the GeoRas and the ArcGIS software.

Results: Zoning the floods in the Valian River with different return periods, this study compared the natural
conditions of the river before and after the construction of bridges using a one-dimensional HEC-RAS model.
The studied river was modeled in its current status under its natural conditions for floods with different return
periods, including the 2, 2.33, 5, 10, 25, 50, 100, 200, 500, and 1000-year periods. The study’s results suggested
that the constructed bridges had the greatest influence on the water’s cross-section flow and surface width, and
the slightest effect on the water’s level and the balance of energy gradient. According to the results of the
analysis performed on floods with a 25-year return period, it is recommended that due to its greatest amount of
alterations at the cross-section current and the water’s surface width, Eskol Darrah's bridge be considered the
highest priority in terms of management decisions and that the Valian bridge be the last priority in this regard.

Discussions and Conclusion: When trying to designate the final riverbed’s limit for the Valian River in the
study area, it was found that the trenching nature of the river’s bank, the alteration of the riverbed’s limit to
facilitate the installation of rappers, the narrowed cross-section of the river, and the erosion potential had
changed the river’s flood zone under its natural conditions. The results of water level analysis indicated that with
an increase in return periods, the river’s flow rate and the flood level increased. Moreover, it was found that
compared to natural conditions with a 25-year return period, the river’s longitudinal profile increased at its
current status at the bridges due to the increase in the narrowness of the river’s cross-section.

On the other hand, as the flow’s section has been narrowed at the bridges, eighter end of the bridges has been
eroded and the water level has increased there. Moreover, the comparison of the natural and current conditions of
the areas surrounding the bridges revealed that the Froude number has decreased with the changes made in the
flow’s velocity and an increase in the water depth. Moreover, the presence of bridges in the flow’s route has led
to an increase in free flow’s width and surface, and a decrease in the Froud number and the flow’s velocities in
the 25-year return period. However, all of these parameters vary for the Valian bridge. Therefore, considering
minor differences between the parameters in natural versus current conditions of the bridge, it appears that
eighter the bridge has no influence on the flow’s characteristics or its modeling is erroneous. Taking the slight
difference between parameters derived from modeling the bridge under natural and current conditions, the
greatest and slightest effect of the bridge on the hydraulic parameters was found in the Eskol Darrah bridge and
the Valian bridge, respectively. Furthermore, the highest amount of difference in the flow level was observed in
the Eskol Darrah bridge (53.67), and lowest amount water level was found in the Valian bridge.

Keywords: The River’s Hydraulic Model, Return Period, Free Water Surface Width.



