


GRS E gud g

4 el Dolews ol Do Zole JUS b gl a5 25
HEC-RAS I3l o5 SoS

axidls
Hedgd 52,5 oo
Lol sliw!
Sils g
R T v KRR PW
FNVFFeTaAY. Y
oo ail,



PRV

wiejls a5 098 o0 Cge Sl yied (cwdige ;0 Sl Al (oD Arwg b GliasS Bblie ;5 Ml Zy o
3 sl gy ol ol B o sl 0 5 Sl e LIS o 3l b el (sla JUS sy
HEC-RAS ,l33le 5 5l oolaiwl b (o, yliwl o8 )Ll yliw ol 1o 50 Solaw O colan JUIS =)k (5 5loaig
Dg 2l A gile J8las g (ale Ve L) adl g caSe e VY oo Jll cld,b o5l iSTas et s
,o Pareto Front oo )6l WS 4 adosnis giluag b o8- 028 Gilodde p (Ko Gedos b,
dw g (\\A o)LA.? u.».....: l) 6‘4.94)5.)5 &»_EM) élaﬁ.a LJ&»J 99 u..S)) J.ALMJ y)l.uu \- ASQyMATLAB RY’YOa
Glassil Jols bosls (5,518,5 5gai ge3l [, N=1,080) ks cn=1, YV S cn=v, W (adg e
Sentinel- ,5las g s 0 cEs LDEM (VY A-VE8) s o oSl (So59lg,000 (slaosls « GPSL Slae
39,8 538) (Slsyep sloally aruls  HEGRAS 5 (gomncsy (ol by ilodend b Jelowi 5 4o 0V
b G F0 GS Ly« ol St indign b slaiijod adaie) B-Y oyl o ol olis imgly mulis o plosl(@=+, - 0)
laiised ahaie ianl 43S o Fatge ieskST L, Okkee NPVELT o el Jby VYoo v aize VoA 09,8 sae
wls lzs 1, R?=+,4T 8o VP Lew o lzel ols oSO 1) ane S b g Sl /N0 1) codb
(P 0)0,5 wwli 1 lagy e s loline Sglis ANOVA

Pareto Front. (ol (5 p) o pd slaiijgd alaio HEC-RAS (s JUIS (g 3luaigor oS lods'



Jol Juad

. . . | |S
‘, au .



..".. . &:Jl*l::Js' , ‘

doddio V-

ez s gy B o 5 Sl Syl 4Vl o5 aiied asbs Sl bl 51 Sy 650 gl
g 03lo il 1) pSolided Zolaw (6 pted gy 2 drmg g (Si D @ WD) WS (00 3)ly (Sl
Slas 9 6>|)b Sygpo ).A‘ u.,‘ | oa; QoS ‘) b.?v.b...q LgL:bglj‘j) S yw g > dondd O
SIS 33l ST i 51 G 1) Db Calin 5 S8 sl sl (s yien slaojles
clliz 5 Sl i aodas ey (6 k5o (gl Sl (s g 51 S late 4 s Culan
380 (g 2 p3ls L JUIS pl gy (b Vot o gl (5 08 slocslo ) 5 SgSane 3blis
Lilpd g @bl Coxdse o @ 58 ed Solaw ot el (Sojgls a5 Sy slayell
HEC-aiile o sla,l53le 5 51 ooliiasl .l azlge Hlas o ke sl il b o ols ol
ol 0yslse palp 1) il la >k o Slee b5l g LU jo (b2 (s5leoanss (BLIRAS

caioo &l OV S 6l s i o, Sl U oS co SIS luacgs 4 ol



aluw s Y-

o ey yed gl anwgi g shy asly 5o (Sl Blas 5 (S TGS s Su e 039l
Solaw el el 48l Sl slo Sz (Sedind 0 g oealSl Slpki 4 g b oS 050
Dl Zalbd s ol 2l diesld (Do Jlad (Byne ;5 654eh Bblie 5l (o Olsie 4 00
il Joe ail oo ailaie (Sdgine 5 (Soislsynee llyd b el ol 5le a5 99zse
8, aads Julos o5l HEC-RAS 1531 o5 51 soliiasl b b i sla JUIS T Sg e
2o il gle JUS 50 by ey [V-V]0)50 oo pal B 1, (Sogslgyaee ilise bulph o o>
ok 22 JUS (Jsb s Ao 0)l0 5yt (525 c(o 5 i duiin 2l sounie slapite 3L
s JES )L 15 gl 0aisS ypend Lk plaS 1 a5 15 418 s ymsly g ansoV (650 Ll
st sz o Vo Sl oy50 b Dl (ol (ad JUIS o bl gy cnl o Y15l
antp b 005 o dll cale anie g Dl J35 Cudib 4 ax g b ae ok e 5 008
5 U edib Gl jslae 4 JUB (pdgy g iz ehafie olal igaie JS5 Sl Jula JUI
S 398 b S gl Sl e a5 JBIS 53 ol oy il oo Sl asa 2alS blis
ST B ye i cwaie la el b el by @B e 9 (Sdgpden 18, 0950 0ailiS (i L
Sy an o 50 bl (gl yiio 510 Sile (625 oy 570051 £l )l o ol (il cord (JUIS
ey aglh (slo 2 Sy yum G sl (sl oz sl osay eizmen [Y]aisd o oguma
Sl g, jl oolinal aims o )15 3l o 1) e 0 Shos (JUIS e Jobo 50 iula b g ()55
ol le s Sl Yeily o SYolae J> 5 (e HEC-RAS 3l P 0 A iy (goue
serge Slidos gla B . [¥-Yojle oo juo | calisee sl il )b ol Judow o ) Baibo pué

anwg 4 3L o550 agSl o] 5U 5 el Sl sd o i 5o Sobad pae Joli 09> cal o

' Urban Flood Management

* Hydraulic Modeling

" Open Channel Flow

* Freeboard

° Manning's Roughness Coefficient
" Hydraulic Jump

" Saint-Venant Equations
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Abstract

Flood management in mountainous areas with urban development is a critical
challenge in hydraulic engineering that requires optimal design of conveyance
channels balancing hydraulic efficiency and economic feasibility. The main
objective of this research was to evaluate and optimize the design of the
Saadat Shahr flood conveyance channel in Pasargad County, Fars Province,
using HEC-RAS 1,1 software to maximize the conveyance capacity of \Y- m3/s
(V- --year flood) and minimize construction costs. The research method was
based on experimental-applied modeling with multi-objective optimization
using the Pareto Front algorithm in MATLAB RY-Yoa, testing \- scenarios
combining two cross-sectional shapes (rectangular and trapezoidal with ):),0
side slope) and three lining types (concrete n=-,-\Y, riprap n=-,-YY, natural
n=-,.¢0). Data collection included field surveys with GPS, hydrological data
from Sarpaniran station (Y- )\)-Y-Yo0), o-meter resolution DEM, and Sentinel-Y
imagery. Analysis involved steady-state one-dimensional flow simulation in
HEC-RAS, calculation of hydraulic parameters (Froude number, water surface
elevation, shear stress), cost estimation using Y-Yo0 price lists and Y-.-year
NPV, and ANOVA statistical tests (a=-,- 0). Research results showed that Plan
B-Y (trapezoidal cross-section with full riprap lining, ¢,0-meter bottom width)
with Froude number ), -A, cost of V\-,. . Rials/meter, and NPV=)\,Y billion
Rials/kilometer is the optimal option; trapezoidal section increased capacity
by Yo/ and riprap lining reduced cost by Yo; validation with Y-Y¢ flood
demonstrated accuracy of R?=-,47; and ANOVA confirmed significant
differences between scenarios (p=-,- - 0).

Keywords: Flood Channel Optimization, HEC-RAS, Trapezoidal Cross-section,
Manning's Roughness Coefficient, Pareto Front.



