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Table 1- Manning coefficients in study area (Chow, 1959)

(Chow, 1959) axllhas 5 50 83505 (515 2l o =) Jgu>

Vegetation type Manning coefficient Percentage of total flood area
Orchard 0.060 13.98
Agricultural land 0.025 16.43
River perimeter 0.035

9.30
Residential 0.090 07 b\
Shrubland 0.035 56. K.l
‘l

Table 2- Changes in vegetation area from 2011 to

Yo be"'\\,‘@lﬁwyw%ulw ‘J,»\

u

Area

Vegetation type Wy
2011 ™ 2024
Orchard 1.02 2.554
Agricultural land 4 3.002

w
River perimeter MO 1.700
Residential 0.628 0.745
Shrubland “ 10.170 10.269
‘I
w
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Fig. 8. Results of the ‘flood odel

w
L N
«gM&}MJM}IJ‘o\b@“ IS

I

Depth (m)

\*
J\\

—
—

1
0.039 0.0393 0.0395 0.0403
\ Manning Coefficient
A |
==@==Normal Rain  ==e=Rain Scenario |  ==#==Rain Scenario 2 Rain Scenario 3

Fig. 9- Depth results obtained for different scenarios of vegetation

OUse B 810 Goliie Swile Cul o 13 (AL LWikigy yuti (sWgs )l I dlols il - JSS

So it gLl L lag b 5650 50 OMew Jie 2l Silo laylages ool 51 G o blosalie LB jlage slea & S5
ool osmliio JB yl3905 2 Jobo )3 b2 Gos s 45 545 Lol (LS by (sonsliow Yoz 5 58 bl Bl sbage sl ! ]

12



»
P 0
R e
- »
y!{f.(!‘&g}n(/'g/";i

)9104.’ RV uL.u) l) u.bLf uw.»y pyvey) dl!by)l.mu Ll &wl.o oy FlJS)A as Wl ua}tw.o dlags )LQ?. )bw Fu J9]o 0
S9) ghl pB)k ©e cilizee (slaldgel 13y cpl 9de odalie Sisle s GRIBIL by Bos GRIEI bajlses plos 3 IS
35 55 g (35 1y ks (3 eyt 45) Sl )l e ¥ szl 53 o8 05 eamlido e (ST ML Ll Ll golise
ol O ¥ gaylas pd el 300 slagy b iy (Sl Sle gy (il L b s Ges Ol ol 0id 00l iled
gy odd s (138l 5 s ses ialS Gl (63959 s oS (20 &S &S pl Cde 4wl ok 00 isled el S5y L oS o)L

Oyls glas W yldges (Bl 4y Cows ybya e Olpuss Lo,

[ _

S

bt
o

w
o]

(8]
~

1

Velocity (m/s)
'::J W
IS W

(8]
(8]

3.2

3.1

0.039 0.0393 0.0395 0.0403
Manning Coefficient

Normal Rain === Rain Scenario 1 === Rain Scenario 2 Rain Scenario 3

ig. 10- Velotity®results obtained for different scenarios of vegetation

A JSE 3 gl Gos Sl b dusliie ) &5 38 odalie plg5 o0 Sisile s LRIBIL by o p Sl X,
Sisle b Sl bz Bos  Connd Cas o Ol o )5 domal (g oo ol Jiy Sisle o pd il 4 Capud Cs poo
b gesliw cul 53 oy Sl 89y ¢l )0 e ¥ (g yliw p3 s oljal Jidsas 45358 00 odalitio 5 JS5 (5> sl 5ol
s 0505 s (b )b e (gl liw 50 (o0 Eul38 L aS 5 S sdaliie (g o peizmed 5500 (sl ylaged e 50 ] glate sy
ol tly oy o] 03900 53 o5 Bas 53 B loyt Sl ya Slubrs glas e & Yiais] a8 Ll o ials

13



% ui/“ﬂ.:/rdf/&@{

ur{v..,u'cp (;;,f,(#c/'-:;

1.9

—
[ee]

9

—
o)}

Depth (m)
TN
<4

—
[\

1.1

3051 3254 3492 3776
Peak Discharge (m?/s)

==$==Normal Manning ===Manning Scenario | ==@==Manning Scenario 2 Manning Scenario 3
Fig. 11- Depth results obtained for di cenarios of rain duration

(,tm@sdrx&gum%{,a,;us&,@‘summ;umu@w Sy S

L‘S\{ s sl ol o ealawl CMw Sy (00 dae 1 il Gl Gl

du%)‘w\» wl.od d‘).’ ‘USB] )Pu ).) .JJ'DM DJ]D w‘l&J
Sdo yui Gonlw > (2L (el Gl

.‘ z. z P v . . - s
SOy S b (2L gy glagy )l 1Sy o 5 00 12l Juo ()L

el gyt Sl ghls (B)b G 4y s (b > Bes

14



% uu/"ﬁ..,fdp.:at%ﬁ’

u({(.(l‘g/ Gatsp# P

N

et
o

W
[ee}

(9%}
~

b
foN

Velocity (m/s)
woow W W W
— [\ (O8] N W

w

3051 3254 3492 3776
Peak Discharge (m’/s)

==@=Normal Manning ==#=Manning Scenario 1 Manning Scenario 2 Manning Scenario 3

Fig. 12- Velocity results obtained for Menarios of rain duration

ol & pw dlﬁ&ébuﬂia‘uﬁb&)b& Ao i gy Ui 3l dlols gils —VY JSUS

Jte ciglae S sla 2 ) a8 Cowl Kle o

layloges | S b s 2 blE
Sisile s Yl olas y0y

3 Sk S b aS Wilodds ey Hlged e VY S il 0 VY JSS jo
ﬁtw 0,lous L o yinled Wb p e cannp Iy Oli)? Casyw g K4
oo il b as 5 S eanlie ylgh o ayldges 51 S o 50wl 0l aseiie
Gy &y Sl oo ey S U ST cnl ol 003 &) (3508 Gl b sy Sl O JSS L dnlie 3 5 a8l S
S & ol Gy B b lS Sibg sbagln) FYL Sl culy ) sl (5)k ©e Sl pln > b
6 i Camlus b > 3eNlon o > oy 45" Ly g5 0 A IS b dslio )3 .l ol yots (g yidiy biwd o b bayloges

Sy el Jibey Olpd 4 o

D S5 @S ¥
2 bl Oy LS by Sl 4 G g g (SBION Goe a8l OMew by 5l 2l il Olie Giegk ol
33 Ol 4y Carad O (slayiolyb a5 5y L ot .cd) S5 oy 390 (Sher o] sl pl 13) Sl pl dilols (slin 039050
S5O Boe o> YIVY e 4y Joleo Sislo oy (l31 1 o 45 (g5t 85> (g2 BB sl ) oo g (605 oy
Jole 93 (gl (K85 Bas g o pur Sl Cond dunliio b il galS o )3 Y/FY Jlaie ) ey g il Jopd VoY e &
Sl oy y3U o,k se Jole b awslie 0 (65 copd Jole (st Moy SO gl 4 S wd sl (o)l Gde g (g5 s
5 DRIPIAY Jlade @y (S SOL eli)) AV (i 4 ) s GRIBIL Sy 2l Gl Ce g g (KBS Eli)l )3 i
Uil g VYE e 4 (S8 Sl el )l iolil AV olise 4 5yl cote il b aS Jls p3 bl galS oy VIYE jlade 4 ey

15



»
P xy
% ATl
w 0 »
u!{r.‘,u‘&gu,f}',j’fi
Ol Ko Jlie 10 (505 copd & Cumd O by el5)] g Cae yu &5 W sdalie pitred WA sdalie doyd /FY e 4 Cas yu
Jole c6 35 cops @l b obys cao g 5 (8,501 eli)] pains b3yl 4 asg b aS ol ol gl colesyd 5,1 (o yidiy Ol yuis
s Bl g2 ol lolis (slizl )3 0 bl Sl 1 (3t 1 (Ul St ole &y Cad el (LS gy Sl oS (5 0) s

Sl

&l -0
Abdulrazzak M, Elfeki A, Kamis A, Kassab M, Alamri N, Chaabani A and Noor K (2019) Flash flood risk assessment

in urban arid environment: Case study of Taibah and Islamic universities’ campuses, Medina, Kingdom of Saudi
Arabia. Geomaterial National Hazards Risk 10(1):780-796

Acufia-Alonso C, Alvarez X, Bezak N, and Zupanc V (2024) Modelling the impact land bse ch
Umia (Spain) and Voglajna (Slovenia) case studies. Ecological Engineering 200:10718\

on fleod risk:
‘I

Amon G and Bene K (2023) Rainfall duration and parameter sensitivity on flash-flood at a steep watershed. Pollack
Periodica 18(2):54-59

Bata MH, Carriveau R and Ting DSK (2012) Urban water supply tems. resilience under earthquake
scenario. Science Report 12:20555 !

Bezak N, Sraj M, Rusjan S and Miko§ M (2018) Impact of the rainfall duration_and temporal rainfall distribution
defined using the Huff curves on the hydraulic flood modell‘ing results. Geosciences 8(2):69

Chow VT (1959) Open channel hydraulics, McGraw-Hill,

Eftekhari A, Saljogh AS and Hosseini A (2011) Evaluation o
Case study of the Atrak River. Natural Geography 4({2);

d zoning with changes in roughness coefficient:
-91

Emanuelsson J (2014) Risk assessment for sc%narios of heased water levels; Problem forecast and management for
technical facilities within the municipalityyof (Gothenburg. Master of Science Thesis in the Master Degree
Programme, Infrastructure and Environmen ngineering, Chalmers University of Technology, Gothenburg,
Sweden -

Feizbahr M, Tonekaboni N, Jiang G, and Chen H, (2021) Optimized vegetation density to dissipate Energy of flood
flow in open canals. Mathematical Problems 'in Engineering 2021(1):9048808

Kalyanapu AJ, Jud DR, McPherso I g and Burian SJ (2011) Monte Carlo-based flood modeling framework for
estimating probgbility weight8d flgod risk. Journal of Flood Risk Management 5:37-48

Kiss T and Fehérvary 1 (2023) Increased riparian vegetation density and its effect on flow
conditions. Sustainability 15:12615
\

) Assessment of environmental risk of flooding and flood zoning using the HEC-RAS model
meh River in Miandoab County). Master's Thesis, Arak University (Iran) (In Persian)

Nationa nd Wastewater Engineering Company of Iran (2019) Effects of the spring 2019 flood on water and
was ter services. Special Committee for National Flood Reports, Management and Supervision Office,
Tehran, Iran

National Water and Wastewater Engineering Company of Iran (2022) Minor damages from the floods 0f 2022. Special
Committee for National Flood Reports, Management and Supervision Office, Tehran, Iran

Praskievicz S, Carter S, Dhondia J, and Follum M (2020) “Flood-inundation modeling in an operational context:
Sensitivity to topographic resolution and Manning’s n. Journal of Hydroinformatics 22(5):338-1350

Sheikh Alishahi N, Jamali A and Hasanzadeh Nefouti M (2016) "Flood zoning using hydraulic modeling of river
analysis (Case study: Maneshad watershed - Yazd Province). Geographical Space 16(53):77-96 (In Persian)

16



% uu“ﬁ_',fc’((‘/.aﬁff

u({l..,licfzg';nr)"gf':l
Sugianto S, Deli A, Miswar E, Rusdi M and Irham M (2022) The effect of land use and land cover changes on flood
occurrence in Teunom watershed, Aceh Jaya. Land 11:1271

Vaziri F (1992) Determination of relationships between short-term rainfall areas in Iran. K.N. Toosi University of
Technology (In Persian)

w

" 5

17



un/"ﬁ.._,@'/:,@’

u!{r.(f& Gatsp# P

Investigating the Impact of Variations in Rainfall Duration and Vegetation Cover on the Risk Level in Water
System Components Using Hydraulic Modeling
Sina Safari', Dr. Massoud Tabesh?*"

Abstract

ur tructures.
s depth
of inundation in water system components. To investigate the effect of these factors on the“dept rfvelocity of
flooding, the 2018 Lorestan flood on the Kashkan River was modeled using(HEGgRAS s are to finvestigate the
effect of each factor on the flooding depth of a pumping station. Different Narios
coefficient (to represent inundation) and duration of rainfall were implemented i
effect of each parameter on the depth of inundation. In this method, in additio

In recent years, due to climate changes, loss of vegetation, increase in urbanization and population growith near rivers,
i
and t

showed that vegetation had more impact on depth and veloci od compared to duration of rainfall.

Keywords: Flood Modelling, HEC-RAS, Water Distribu etwork, Land Cover Usage, Rainfall Duration.
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