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Abstract

This study aims to conduct a hydraulic modeling of floods in Wadi
Tokar, addressing the recurring threats these floods pose to lives,
infrastructure, and agricultural lands in the region. The primary
problem lies in the dynamic nature of the wadi and the difficulty of
.predicting runoff behavior during high-peak flood events

The methodology adopted an analytical approach using
Geographic Information Systems (GIS) and hydraulic modeling
HEC-RAS) to simulate water movement and software (such as
define inundation zones for various return periods (e.g., 10, 50,
and 100 years). The methodology involved analyzing historical
hydrological data and utilizing high-resolution Digital Elevation
Models (DEMs) to accurately represent the wadi’s topography
.and its channels

The study reached several key findings, most notably the
identification of critical zones highly susceptible to flood risks. The
modeling results indicated that is the most affected by flow depth
and velocity. Furthermore, the findings demonstrated the model's
high capability in predicting inundation areas with an accuracy of
.compared to observed historical data

The study recommends the establishment of an early warning
system based on hydraulic modeling results. It also suggests
implementing engineering protection measures, such as diversion
dams, at the weak points identified by the model to minimize
destructive impacts and ensure the optimal utilization of
floodwaters for agriculture
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2 50 2 50
2 70 2 70

-

e[ e o]

()4 | Cancel I Help I Copy Up to Down

elect the Pier to Edit

Sl Baasy Luigll pailadl) JU) 3380 i g9 1(4-3) IS
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Deck/Roadway Data Editor

Copy US to DS

Clear I Del Row I Ins Row I

Downstream

Station |high chord | low chord | Station |high chord | low chord
1| 100 62.5 61.5 100 62.5 61.5
2|667.5 62.5 61.5 667.5 62.5 61.5
3
4
5
=]
7
R -
1.5 Embankment 55 IZ- D.5 Embankment 55 IZ-
—Weir Data
Max Submergence: 0.98 Min Weir Flow El: I
Weir Crest Sha
{* Broad Crested
" Dgee
OK I Cancel I

Enter distance between upstream cross section and dedckfroadway. {m)

okl 5 S gedaeal Apenigh) il JA) 538U g gy 1(5-3)JS&

48y lasal il gall 5 (530 5l (5 jaal 4 5da) a8 a5 :(Manning's n) 4 sdall O3lalas aaas
BSladll
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D ecton
L‘._.’J Edit Manning's n or k Values
Brdg/Culu = 3 .
River: ﬁ g v Edit Interpolated ¥S's Channe_l n Values have
= a light green
Inline Reach: | j |AII Regions j background
Structure Selected Area Edit Options
w’ Add Constant ... | Multiply Factor ... | Set Values ... | Replace ... | Reduce toL ChR ... |
Lateral
Susg River Reach River Station | Frctn (nig) | n #1 | n #2 | n #3 n #4
“ 1|river 3 3 520938 n 0.045 0,035 0.045
sg}r:age 2|river 3 3 51099.43 n 0.045 0.035 0.045
s 3| river 3 3 51000 Bridge
4| river 3 3 45868 n 0.045 0,035 0.045
2D Flow 5| river 3 3 45225 n 0.045 0.035 0.045
EHR & river 3 3 33223 n 0,045
SAf2D F|river 3 3 32426 n 0.045
‘Conn 8| river 3 3 26143 n 0.045
(IS 1E[=E] 3| river 3 3 19672 n 0,045
Pump 10| river 3 3 13007 n 0.045
Station 11(river 3 3 6555 n 0.045
12| river 3 3 671 n 0,045 0,035 0,045
HTah 13| river1 1 39313 n 0.045 0.035 0.045
P 14| river1 1 33380.6% n 0.045 0.035 0.045 0.045
- 15( riverl 1 27448.2% n 0,045 0,035 0,045 0,045
F\‘\;Ll,?:\;e 16| riverl 1 21515.8% n 0.045 0,035 0.045 0.045
[F1] 17| riverl i 15583.4* n 0.045 0.035 0.045 0.045
— 18 [ riverl 1 9651 n 0,045 0,035 0,045
19 river2 2 57734.16 n 0.045 0,035 0.045
20| river2 2 51177 n 0.45
21 river2 2 1583 n 0,045
22| river2 2 37806 n 0.045
23| river2 2 31435 n 0.045
24| river? 2 2498371 n n.n45 s
o . (a4 Cancel Help

A ) pdalial) pand isile gl Jalaa JUi) dgaly sy 1(6-3)Jsad)

800) asill _areaill o paill maas (Steady Flow Data) 4S5 jued) ctiball Jay)
.(Boundary Conditions) 4.3 g1l Ja g &l maai g (m3/s
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5= Steady Flow Data - Flow 11 - O >

File Options Help

Description : I J apply Data |

Enter fEdit Mumber of Profiles {32000 max): IE Reach Boundary Conditions ... I

Locations of Flow Data Changes

River: IriverS ;I Add Multiple. .. |

Reach: |3 LI River Sta.:| 52098 LI Add A Flow Change Location I

Flow Change Location Profile Mames and Flow Rates
River Reach RS PF1
river 3 3 52058 300
riverl 1 39313 F00
river2

[

%]

[Edit Steady flow data for the profiles {m3/s)

aeaall Gl ad) by S 33U g gy 1(7-3)JS&

:'B}ESJ\ sl d:b.AS:I
(Steady vs. Unsteady) bl g5 .1
:Steady Flow Analysis axiiw Wld ¢ culs oyl of Loy

ol cllad ) g g (olandll 55,0 a5 (Worst-case scenario) slSlaal axiiug
.(Scour)

(Flow Data Inputs) clall 6 sha &3lase 2
¥ Jiay Steady Flow Data 38U #3 sie
(Upstream) asidl sl b 3 sa sall gl vie Llani (m@/s 800) 1< el

e aiblaa malill Loy e ) Akl & 1(dea5as0) by 301) Boundary Conditions
gLl Jue Jadls o 58 Cus (Normal Depth axaius L Lile | (Downstream) cusadl
.3l (Energy Slope)(0.001 )
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Steady Flow Boundary Conditions

¥ Set boundary for all profiles " Set boundary for one profile at a time

Available External Boundary Condtion Types

Known W.5. | Critical Depth | Maormal Depth Rating Curve I Delete I
SR HEC-RAS

River Reach Downstream

river 3 3 Enter the downstream slope for

normal depth computation for
reach: 3 for all profiles.

Junction=1
Junction=1

—

riverl
river2

IU.UUl

oK | Cancel |
Steady Flow Reach-Storage Area OptimEeamemmmms I

s shal) adaall 383l) ol e s JUA) 538U a5y 1(8-3) IS4

axe 5 73 sall )i (e SEU LS 5 yugll liluall 1 5a) :(Run Simulation) slStad) s
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HEC-RAS Finished Computations

Write Geometry Information
Layer: COMPLETE

Steady Flow Simulation

River; riverl RS: 39313
MNode Type:  Cross Section

Reach: 1
Profile: PF1

Simulation: 11

Stored Map Generation

X

Map:

Computation Messages

Plan: 'Plan 10" (tokerr.p10)
Simulation started at: 14Apr2026 02:15:32 AM

Writing Plan GIS Data...

Completed Writing Plan GIS Data
\iriting Geometry...

Completed Writing Geometry

WWriting Event Conditions ...

Completed Writing Event Condition Data

Steady Flow Simulation HEC-RAS 6.6 September 2024
Finished Steady Flow Simulation
Computing Stored Results Maps

0 Maps generated for “tokerr. p10.hdf

Computations Summary

Computation Task Time(hh:mm:ss)
Completing Geometry, Flow and Plan 1
Steady Flow Computations <1
Computing Maps <1
Complete Process 2

Aboad) Lland) Ala 32U gy

(9-3)Jsad

== Cross Section - Warning Geemetry is newer than output. — X
File Type Options Help
river: [ | » . +um Reload Data
Reach: [3 =] river sta.: [s1000 8RU 14t
tokerr  Flan: Plan 10 2026-04-13 E]
045 } 03s 045
e Legend

Elevation (m)

_

EGPF1

o
Ground

Bank Sta

Pier Debris

~ O &)

Sl adga dis S g pagl) i jal) adalall gda gy 1(10-3)JS
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S e g Ll s 2ic (Scour) Jadll lusg-3
s ali s D ALY apaaill G sha aal (e a2y el

SN Axt die (5 jaall Bua e Ul adll Glus (Contraction Scour) Geall i 1
.Live-Bed Scour il alaaiuly

%7 Hydraulic Design - Bridge Scour — m] X
File Type View Help
Tide:  Balowbv HD File: |C:\Profect Toker\tokerr.h01
River: v | Profie:  [PF 1 - Defaults
Reach: [3 | river sta.: [s51000 BR =] 34 compute | Report... |
Contraction | Pier | Abutment | Bridge Scour RS = 51000 B
LoB Channel ROB 84 Legend
. 3 0. 1C P
i 4.5 2.34 .10 —
Vi [ e por Ground
¥0: 2.15 2 >‘_‘._,/--——'—‘“*‘l\ Bt st
T ank Sta
Q% 800.00 H - =
w2 211.18 H Pier Debris
Dso: e 60 Abutmént Toe
Equation: ve | Jve =] five = Total Scour
Live Bed Spedific Data - =
Q1 799,88 [0.12 =
Wi 43122 1720 §
K1: K. [l
Approach X5 River Sta.: 52098 -
54
52
0 100 200 300 400 00 600 700
Station (m)
L

() Blidal) die adl) cilbilua dgal g i g 1(11-3)Jsal

Gae Ol BlSlaall < yelal 5 Sl Baae| Ja oz sall el Clas o (Pier Scour) saeeY) jad
e 2.78 N deas (Ys) saac ¥l 2ie il

dalaall e Glaal (550680 ks 2ie el s (Abutment Scour) GUSY) s
Lzl g

(Run) gt Jidas

Energy) 48l dalas Jag gl il o 68 Ua s RUN Jem 58 «lilall Jaaly Wl o) aay
:lual (Equation

SN ann ery Y L) G (e S (L) o o sueia) Water Surface Elevation
.(Overtopping)

A Gaa oo dadll) de jull ool LS ¢ il s 8 Jale aal a5 :(3e_udl) Velocity
il Gee 3l cg;),a}ﬁ\

&= sl Subcritical tala) Jhall £ 53 3aay :(25.% &8 ) Froude Number
.(Supercritical
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1

[EE] Hydraulic Design Data O X
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Round nose
Pier Width (m): 2.50
Grain Size D50 (mm): 0,40000
Depth Upstream (m): 3.98
Velocity Upstream (m/fs): 1.23
K1 Mose Shape: 1.00
Pier Angle: 10,00
Pier Length (m): 12.00
K2 Angle Coef: 1.47
K3 Bed Cond Coef: 110
Grain Size D90 (mm):
K4 Armouring Coef: 1.00
Set K1 value to 1.0 because angle = 5 degrees
Results
Scour Depth ¥s (m): 4,72
Froude #: 0.20
Equation: C5U eguation
Clipboard Print ... | File ... | Clase
- S 3 - Lo I3 . . &
Baas D adll clilea 8 Cila A gl g (1 2-3)d$.u.d\
sdua

B = 110
(628)‘—‘)‘-‘“&‘}(658)‘—‘%&9\0@\&.@9
y = 615 — 57 = 45m

__¢
BXx vy
2848.5

Tlox45 ~ >/°>m\s

s daleal) (a e

5.75
Fr = = 0.865
v9.81 x 4.5

ys = 2Xa X Fro43
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y, = 2X%2.5x%(0.865)%*% = 4.69m

50 sl 4x%d
B, 110
B, 50
Vs
V1

= 1.4

y, = 14 x45 = 6.3

y, = 63— 45=18m
1.8 = LY as

Total = 4.69 + 1.8 = 6.49m

D il Aadab-3
AU il Ulea g ¢ Ayl 5 cildleall (ailad 5 liadll iy JAa) ey
4.69m ;Slaleall jas
1.8m : palai¥) s
6.49m : J~ill Gee Jleal
5 jisall Jal sall
50m el dai 2.5 m dacall [ e : Liial sla

dam e S lgilea D5p=0.40 & il gl dase 55 1 4 il dapha
il
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& Juadll
Slua gil) (duaMal)
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& A Juadl
Sl g1l g duadAl)
(Conclusion) &l 1-4

5 (2D Modeling) st 4l dacaly I dadail) 5 Apaal) @l aladial Gf J) dul )l cuala
@ 0 13 8 clilal) o Al al) coidl eS| S gla gl of dirall Sl s jaed) ol gludl agdl JiaY) Jall
O 0l s5 AlalSia 3 1a) s s Lae dilaiall 8 0 ) o) sall iy ccannd T plas Sl Y
& B DY) et ) A il dal) il gas )l 5 obaall JiaY) JSaiuY) 5 Gl (g Alaal)
A o0 Aay ) (g kel jaghat g eladall il glia (B oSl e (g 50 (S0 aiay ol

A ) L) Al a5 (HEC-RAS aliaiudy S5 (5305 28 5 el daiatl I (o

oasld S s ae 5N AsB yie e mM3/s 800) arealll Ciyaill i slSlaall & ekl
.(Pressure Flow) ) s ala & gas xias S (Freeboard)

DY) 3 adal Cany da Al a5 ¢ e 4,69 il o ol saee Yl aie SN jaill dad Laa g
o) @l Gae sl (Piles) Ga))sal) Jsh aaal 2ic

il ol gyl il Fpuoaall 30 (5 el Jen (Rsalal) Bl Jl) S5k (5215 8 A A
Aalid) J gl

-1 Cilbua gili2-4
f YL (a5l all il e 2l

Y el Ay o gminall jaill Gae el Cin (g oSl e B Cgasia (58 O g 2ol g
(B gl Cgnia e e 4.5 e JB Y Gee o pandil ) Jie 1.5 ge J8

(Riprap) sl (e des Cilia puza g3 55 i ol (e laall 3aeeY Jsa 5 € Cilps ki,
Lﬂ\ L_SSL@AJW}A\ aLml\ @}»dﬁhﬂ&-ﬁﬁsi}“}

L Gisan aae (e SSUI (liagh ans ge S a2y (0051 LAl alise e ol sal i) sall Lyl
oaill Gleel 5l ol e B4 50 5a

Oe Addy g dadand iy ol Aaa 40 alie 5 )2 da ) Cildana L) 5 ) 5 i 1clilnll Cuans
Azl 3 ) aalidll 5 i)

& (Hydrologic Models) 4 sl s el ziteill ey Bany (e sl a5 1dadaill 4 a 53l
Ol JalSia jSaa )] alad Jaad 484 5 )2l 3l
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s aall T o158 sall il il 28y Al b Cpaiall Gretigall 50 i altineal) 501
Ledle 5L Aamly i) 2Ll Cuanty (i g S i
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<lialall g aal pall
alpall
£1993-Aaslall 4 jrall Jla-lin 5168 ) g al) -dane 2ea] D) il
22005~ 35l 5 paill dlaall S lan 5 SIS Jalaile =dLa ath Ciy 5500

21996-1aV1 A4S o sl Al Aaalas 1y Al )3 101 sl (8 A5 3 ) sall —asa) ) as Hllae

Brunner, G. W. (2023). HEC-RAS Hydraulic Reference Manual

Richardson, E. V., & Davis, S. R. (2001). Evaluating Scour at Bridges (HEC-18)
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S iy 5 pSU gkl ekl L) ola) Laa adal) Apii cilrad ) B jadl) gmida gy 2(3)aalall
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et &y jaa cliles Jae sy 1(4)Galall

67



68



