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Extended Abstract

Introduction

Floods rank among the most destructive
natural disasters worldwide. Natural
factors—such as hydrological,
environmental, and topographic elements
including intense and prolonged rainfall,
landslides, climate change, land use patterns,
and glacial lake outbursts—are among the
most significant contributors to flood risk.
However, the effects of human factors,
including structural failures of dams,
encroachment into riverine zones, and
urbanization, also play a crucial role in
exacerbating flood severity. Arid and semi-
arid regions such as Iran often face flash
floods triggered by heavy rainfall during
intense downpours. This study is therefore
necessary to delineate flood-prone zones
along the Kengir River and to propose flood
management strategies aimed at mitigating
potential damages.

Methodology

The Kangir watershed, with an area of
122.71 km?, is located southeast of Eyvan-e
Gharb and north of Ilam Province. The
Kangir River originates from the Sarab-e
Eyvan spring, situated 9 km southeast of
Eyvan city. The long-term average annual
flow at the Siahgel hydrometric station is
approximately 2.5 m3/s. To perform two-
dimensional flood modeling of the Kangir
River, primary data were first compiled.
This dataset included a Digital Elevation
Model (DEM), river channel geometry, land
use/land cover data, Manning’s roughness
coefficients, and peak instantaneous
discharge values corresponding to various
return periods.

To determine the peak discharge for
different return periods, the maximum
annual discharge series from the Siahgel
hydrometric station (with a 25-year
statistical record) was fitted to various
statistical distributions using the Hyfran Plus
software. Among the tested distributions, the
Gamma distribution provided the best fit to
the observational data. Following the
completion of data preparation, the model
was executed for each return period to
analyze the river's hydraulic behavior under

flood events of varying magnitudes. The
model outputs—including flow depth maps,
velocity maps, flood inundation extents, and
spatial energy distribution patterns—were
extracted and analyzed within a GIS
environment.

Results and discussion

In this study, hydraulic modeling of the
Kangir River was conducted over an 11-
kilometer reach for short-term (2, 5, and 10-
year), medium-term (25 and 50-year), and
long-term (100-year) return periods to
analyze flow behavior under flood
conditions of varying intensities.

2,5, and 10-year Return Periods: The results
of the two-dimensional modeling indicate
that the average flow depth in the Kangir
River for discharges corresponding to the 2,
5, and 10-year return periods is 0.92 m, 1.1
m, and 125 m, respectively. The
corresponding mean flow velocities are 0.33
m/s, 0.55 m/s, and 0.7 m/s, respectively.
These values suggest the prevalence of
unsteady flow conditions across a significant
portion of the study reach. In this return
period, the flow depth is not limited solely to
the main channel but also extends into
portions of the floodplain; however, a
significant portion of the flow remains
confined to the main river channel.
Conversely, in shallower sections, sediment
transport capacity is reduced, making
sediment accumulation the dominant
process. Within the studied reach, the depth
was greater in sections where the river width
was narrower (specifically at the locations of
Shoorabeh Mel and Shaleh Shouri villages).
Return periods of 25, 50, and 100 years: For
flood events with return periods of 25, 50,
and 100 years, the average flow depths were
1.45, 1.52, and 1.97 meters, respectively.
This indicates that the river occupies a
significant volume of water within its
channel and floodplain.

The mean depth in the 100-year return
period reflects the inundation of wider, low-
gradient areas of the floodplain, illustrating
the expansion of the inundated area under
extreme flood conditions. The depth values
suggest that during a 100-year flood event, a
large portion of the floodplain will
experience extensive inundation. The



Quantitative Geomorphological Researche, 15(1), 2026

presence of localized points along the river
with considerable depth (7 meters) indicates
the existence of scour holes, areas of deep
local erosion in the riverbed, or sites of
hydraulic constriction. These locations are
regarded as ‘“‘critical points” from an
engineering and management perspective.
In the 50-year event, broader sections of the
floodplain become actively involved in the
flood cycle. Images from the 50-year return
period clearly show that the floodplain is
activated along the entire river reach. Flatter
river sections exhibit the greatest lateral
expansion, and inundation around the
villages of Shaleh-Shouri, Mir-Alamdar, and
Shoorabeh-Mal becomes noticeably deeper
and more pronounced. During a 100-year
return period flood, the inundation reaches
its maximum lateral extent, with depths of 1
to 3 meters across vast areas of the
floodplain, indicative of severe flooding.
The water flow is completely diverted from
the first approximately 3 kilometers of the
stretch, severely affecting agricultural lands,
orchards, and scattered settlements.
Conclusion

According to the modeling data, the
floodplain area for a discharge with a 100-
year return period (1.64 km?2) was twice that
of the inundation area for a 2-year return
period (0.79 km?). The increasing trend of
the floodplain area and flow depth for
discharges with return periods from 25 to 50
and 100 years was not uniform across
different reaches and depended on the
topography of the riverbanks and margins.
The floodplain area values for the 50- and
100-year return periods were not significant
in reaches where the riverbank had a high
slope and was elevated, and most changes
occurred in the river's depth and velocity.
Furthermore, due to the increase in ground
slope and the restriction of the floodplain by
high terraces, the increase in flood
inundation level for the 100-year discharge
was not very high. The results showed that
with increasing discharge for different return
periods, the depth, flow velocity, and extent
of the floodplain increased, but these values
were not uniform across different reaches.
The results emphasize that flood
management in this area cannot rely solely
on structural methods; instead, adopting an

integrated approach based on partial
floodplain restoration and spatial land-use
planning is inevitable.

In general, the results demonstrate that two-
dimensional flood modeling is a powerful
tool for accurately assessing flood behavior,
identifying high-risk areas, and supporting
management decision-making. The output
of this research can serve as a basis for
developing risk reduction strategies,
improving watershed management,
designing  protective  structures, and
determining river boundaries under events
with different occurrence probabilities.
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Figure 1: Map of the location of the Kangir River in Ivan Gharb
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Figure 2: Annual flow hydrograph of Siahgol hydrometric station, Kangir basin
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Table 1: Flood values (cubic meters per second) in different return periods for the Kangir River
for use in the HEC-RAS hydraulic model
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Table 2: Results of flood area in the 2, 5, and 10-year return periods of the Kangir River, HEC-RAS 2
model
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Figure 3: Results of flow depth in the 2, 5, and 10-year return periods of the Kangir River,
HEC-RAS 2 model
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Figure 4: Flow velocity results in the 2, 5, and 10-year return periods of the Kangir River, HEC-
RAS 2 model
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Figure 5: Floodplain in the 2, 5, and 10-year return periods of the Kangir River, HEC-RAS 2
model
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Figure 6: Floodplain in the 2, 5, and 10-year return periods of the Kangir River, HEC-RAS 2
model
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Table 3: Results of flood area in the 25, 50, and 100-year return periods of the Kangir River,
HEC-RAS 2 model
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Figure 7: Flow depth results in the 25, 50, and 100-year return periods of the Kangir River,
HEC-RAS 2 model
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Figure 8: Flow velocity results in the 25, 50, and 100-year return periods of the Kangir River,
HEC-RAS 2 model

ol Pl g g YUY lwgio glace w b (2lg oy @le Voo 0)9d guls (o angr b6 oSS 5l (S
Ego90 pl Wdgr Lol JUI 4y dgaote s o (pl i B+ (690 )l j a5 Jbs y0 ] Mo s o sy
o ol S (oo Jos G55 5 s w035 i (Vs € oM S GIIL & el o Sy
5 8By w0 ()il g e LRl ) JUI audls ) 059 a4 (2w <udd (o)lll g il yd Wl e
Sile 6y908 |y @Mew > (L3L) 60 e

e (kg5 BB (S Simb slaoygd 4 Cumd (Do digg (65U el YO OV 55 SV o e 5La ]
S5 ol JUIS 5 T ailing, sl g 3 sl o5lo 5L wlig, ool s )3 oy odas s o Lol S o
ol 53 slsels o 5 Jodily9d (slaliwg) LI (65)5liS” (slaiie) 5 03,5 358 (Do s I o iz 4 g 0l
(3 JS) Sg o (S38,ST dig )y cutS 3L 050

o 452 3l JUb pobods (oMo a3 I (6 Faawy Sl pid (2w digg S s jl el B4 0S5
sl Jlb 539, 05 Jgbo plos 3 oMo s 4 XS oo e allis Be Sl 090 (3l o el o5
Opzeed 9 83 1y (8] (38 g ity (adllae 3590 dilain Sle slo fiSu pogada) b3y 5lsen sy isy
(Ve 9 JS3) sl 0S5 ras 5 Lugnn WolS Jodly9d 5 lals pro ccgypdalli (clalimg,y Gl 5  Sub K]

Syisy 3 e VY Bos gty o 395 (Bl dnwgi S dp O cdllio Vov itk 0)90 b oMo 5
o} gl sk ¥ ag0> Sl Ol (b sl 0 (655 o odimd Lt g 4Bl (B5S (2Mw b I orlie
(V0 5% JS3) S 553 ot oSy (slaolKgS 3y g SLEL ecsjyplsS (o3 5 008 )l SalS

o i 05 03 1 a3 33 455 1 o F LY glacie poo ¢ Lo Vo o S 093 ity slnitils ool
3y edleyj g o)l slooyle:d (@M cudd SB oLl )55 Cebl 5 cusl (55l 4L (Bros Laidas
sl 3b5 o jlad digg Byme uiS5l 0j9> (il 9


file:///D:/danashgah/zamani%20phd/maghale2/اصفهان/شکل%2012
file:///D:/danashgah/zamani%20phd/maghale2/اصفهان/شکل%2012
file:///D:/danashgah/zamani%20phd/maghale2/اصفهان/شکل%2012%20و%2013
file:///D:/danashgah/zamani%20phd/maghale2/اصفهان/شکل%2012%20و%2013

¥4 wee 31 03l b O (3 g ad g0 aig /(] )1Ke g 0315 Comms

gaw GIP i @lye lo GOk bawgs (Mew Cud> (Ad 3910t 5 (e cand (Rl S 4 (e
S 3hoyed y3 (25 il b a8 ol LS ol el il ial3sl LS el Voo 0 3 O I 5L 58,5
Ol Gilises (gl ol ) 3] y0lho Lol 4zl al3l oMo digy b ytaS Canmg g (b2 Cao ¢ Gos ilies (gla
Gl 0355

Voo g 0r 4 VO Gl euiSiloyea b (93 3 (2w s )3 (5l JUiml g by e oM digg (13BN )
5 by gl @l b asl ool casl odg albsg) andls g 4ilST B 5155 U 5 0395 LSy cilize ablio 5
oS b ojl Al Ver 500 slo CutS 3l 0y93 15 s Aty Colus yyolie Al o et (VoY) ) San
Cawl 0313 ) B9y s puo g Bos ) yiiduy lyusd g 0395 Alas Mo JlB 039 250 g 0L i (gl wlBag, wil S
addlas y> 55 (VET) 03l cpuwes g (o3U] Cpws 2l 9 (VF-T) (039,2Y o3l xilal ¢ 45l odl; &5 lallas gl
sl (S8,S1 g JUIS 5l zgys ezl Jlo YO (VL (sl S5k 0y90 b (03 b (slo s o5 1 il )3 595
Sl azsl iy 4 Wl o 1y JU

46°12'10"E 46°13'S"E 46°14'0"E

33°53"15"N

i glasat,

[ e ve cnsil 008 50 bl aige

Jlo B clS 5k 0,59 50 Ml adgy [EF

[ ] Jteotee ot 0390 5o oo atge fHIEE
@ oy, S

46°12'10"E

33°52"20"N

4°13‘5"E 46'0"E
HEC'RAS 2 J.—\A ¢ ).:'KS d}l&b,) JL») Yoo 9 O YO d‘.m L,wff)la 0y9d ) u){ﬁ.«u ARy A JSJ
Figure 9: Floodplain in 25, 50, and 100-year return periods of the Kangir River, HEC-RAS 2
model




VFoO bntl e) 2 )loud eon3ily Jlw (o8 (55905890935 B SRo3: Vo

46°925"E 46°10°'20"E 46°11'15"E

33°54'10"N

s gl

[T] Ut vs ceassbogee 5o il iy
Ul B0 B3l 0585 53 Sl iy

[ gt ceasiboges 5o oot agg

@ ol

46°9"25"E
HEC-RAS 2 Jio ¢ ;K8 ailbdgy Jlo Voo 90+ X0 (cla coiSib 093 1 ©Maw digy 1V S

Figure 10: Floodplain in 25, 50, and 100-year return periods of the Kangir River, HEC-RAS 2

model

46°10"20"E 46°11'15"E

Verg0e 0N DY o CusSil 0)gd 5 OOl digg (1S g 0l (Sueldgdes U3, (g cnl )
0 S Judow Kl Jao pl .85 )18 flod 5y90 XS ailBdg, 0 HEC-RAS (gangd Jio 5l (655000 b Al
D o plas |y Wgh e (S8 F Ol s alite ciS il slas,go b sl co Yoz a5 sible
gy gl 90 (oo yoskS VEF) Vv CliSilhoy90 b 90 )0 O aigy g3l Jow sl ools ulul 5
©Woygd ) el 03 (roy0 yioghS VA ) LIU oo Camdg yo S Al ¥ caS b 0,90 40 (S8 ,51
ablio  Jlo pl bl dgamme (Sla 5y Jlas g odd dgiome Lol JUB 5 bies OMuw ol cuiS3L
Ol g 03y Sl zobaw 4 G pu g e «(5y9ddlll g Lle B 05 sbaling) (g5 g Wadg) oy ( SABSE
Ll VO Sl 050 b (3 55 Dl gy Sl alolid B il 5 (sl ag) slossS osisas LG
Mo gy Maw cubd aigs dlw Ver 50+ 0y90 ;0 Lol fcunl asl Sl 1) JUI™ o5 dgam0 (sla is
O03) M b3 3l (gmpmg i 5 028l (85T M D g (B8 i ki & sk 4 D 4B 518
erga ol JUIS 31 0l 03,8 o) 9 48,5 )8 (650 VB (slagas 18l cos (489 ke g S50 sl
sloojls Cosi 5 Glhrwg slacodgie Jlael diajls bulyd ol sl 0ad YU (s s b slatay 55 S
AL hawgi (oMew Cubd (0D 3940 g (e cud Gl B> 4 e )3 el (2] 60 Cu e D920
2y Ui ol ] aslis ialisl sl Voo o5 50 O 5l b (So8,500 prdans iali3l e i ye sla
Ll 2l 8 ¥ ity S gy ol o a0 ciliin (b CulSSl oyg3 3 (o3 Sl L 5
sl 0395 Sy caliste gl 05b y> o polae
Ver g0 V0 5l cuiSihoped b (23 3 (b cuds 3 (3P Sl g Gl Bes oM iy G131 X,
0595 30 W digy Coluns polio .l 039 wlB2g; ails g &il,S 815555 WU 5 0355 Sy calises ablis (o
Olyss g 0390 dlas Mo |18 039y @i o 9 0L 5 s (glyld wilB0gy &l S aS Sla il j0 Al Vv 90+ (gla cuiSL

.L:v»l OD‘D é) 43[5.)9) ug)w 9 (.5""9 )J - :’...



A1) v 31 03 b OV (0 pnS plad g0 diger [ ] ed g 8315 Cpmnes

S Ghpaely & &5 dad (o (Ui fSS B3y, 3 gl il Je (Seeladgyien 9 (2lad byl
gy olas S iSu p3 (b dawg g 398 plxl o3 e g (blisl 309, b b adhate cpl ) (S
ey 5 4S5 b 1 yo wdgiome ! > M e &8 a1l s 2ol ST 35,8 Sgaoe s & o Mw
SRS (e s3y20b 5 (Mo b3 Sl (LB (635 il 2 (e (Al 3)S59) S § Cand ISST LB (lojLs
8y byl Sl Bl 0 HEC-RAS lasro )3 0w (gimigd (gilw Jde (imgls cpl slo sl olwl
u‘.m) )la>)J Lj.\o‘wo 9 UMAM’ o)Imf 0 1) 45[5.)9) MB u.Q‘/Syy uu.ﬂ.} 9 o.))f Wml)s ‘) i leib LR UMM»
ol (Slb oy Copie deug olad Sl la)lSaly (g Sl plee Sl e SiaoR nl (295 2
il Oglaie ga8y Jlan! b glaoliyg) )0 alBdgy oy pund g bles

B2 g plod Allio walais g b 03> oo ¢ il Jo dlis 0313 (65T 2o g g0 S5l ) 1515 W 93 &8y liiio
IR v A W CRP I

&be

J3e 3l ookl b OMaw £439 shas (caivaigs (V- Y) 59,00 AlSS illss 5. 00050 o 636 £ g ( mule Lo yd bl (g biaul
FABY— (V) A s Lo pole cilalllo (sliile,S il guo B 5sul Abg> 16390 adlllas) « HEC — RAS Solidg)iun
https://doi.org/10.22034/jess.2022.344023.1795 . 545

HEC- Jao jl ookl b deg)l (slo yod 451539, 0w sainaigy -(VF+T) e «639,0Y odlj aila) 5 .oulilgl ald o3lj &5

https://doi.org /10.22034/jargs.2024.448452. | A-YY N0 (0A) « K5 sblo  Lé)in clelos RAS.

Lzl o lasbiwl (ogy 5l eolawl b yeud aildagy M slad gabdiny (V¥ V) (gige dooxo 0dl; s 9 by ool s Ly
https://doi.org/10.22067/geoeh.2023.83238.1390 .V + +=V& Y (V) o oo /iblso 4 Lb/,5>

ldg) > (e jolate 4 M bbb (suaing (VW) drows ¢ HB- g (g0 dome 03l (s thg) 3Ll (s (2L
https://doi.org/10.22059/ije.2019.276389.1056 .0OY-0FY & (V) « sjsls betrssT dloxo

Jojl ookl b Sye aildgy slacMuw (Giloand (VFer) plie dpw (adindio g pie (adinde thy) (Ul paue by
il cdsanle 3l asgs ¢ Jaw 4Vl b Lle 3950l b (liwg) om Jolbis 163y90 adllae HEC_RAS g,
https://doi.org/ 10.48308/esrj.2022.101115 Ad=FA AY(¥) s il (clpuiing o oliilo,S

Slrasy Mo jlad gy digg g (yp (ITT) (63l dozme 03l (yral 5 doguare s (Sgwge L (LRSS ol (gjlx>
sledagly i —okyl syl dse 163)50 adlllas) (G5g b5 (bg) 5 )5y 5B slae Sl edlitel b s yed o]
https://doi.org/ 10.22034/gmpj.2024.452640.1499 V=) oY) VW ( a5 (5 js/s8) 8005}

CuiS3l sl 0)93 (sl Mo by iy Al (V4T e )hiSl g 455 g ey 13 5yl s dade pide (S,
e Silidpasl] ledngy (Sl laS Hladg) 6350 aalle HEC-RAS ((Saolizsgynan Jao jl oslisl L cilieo
https://doi.org/ 10.22034/gmpj.2024.480574.1523 .y5=ry (%) 1y

sgasld gy 4 (S15 JSSI gy 2 @M iloand (VHT) Jadllpl jiie (258 5 29l (g)le fpl el (b,
“Fr OIF oS Sisladpe5] slowitinnfy o8 Sz S e (53590 adllao) NEC-TAS Sg)am Jsa 5 (Safelshysngs
https://doi.org/ 10.22034/gmpj.2022.318954.1321 .u4



VEr0 it o) 5lad (@233l Jlo (o (53505890555 SLRS3 Yo

Coppeto Glitd Jlod (5068 bl 3 0) M5 9 30p3 sladg) S Muw o (VYT (o (g3gmme g 03k < JU (539043

https://doi.org/ 10.22059/jhsci.2025.387221.858 .YAR-Y+Y M V(¥) o Lo iblxo

ol 5> 3 o ool b Solio 5 (oS S ¢ e JS5 s i LU (1F0Y) L 4y Ko 5 dpnung S

https://doi: 10.22034/gmpj.2024.457694.1503 . S¥-YA (WY ¢ a8 (£jlsd 0087/  clowitg i yossy

0yt gl (6 ytag it oliun] couldl ol o3l Lol jguiS Ll (sl o3l g leMbl (V- Y) g5 )l54
5 oslazal L oblp 3 (50 s 2 B0 sloyiel)l (ot s (M F) bgiag @3lj3 3 g Lo pile ¢ oopall Us) des (aile

https://doi.org/10.22034/gmpj.2025.518647.1557 .0 «5-A) 1) )F i oS (cislsds908] (<lowing sy SWMM. Jao

Abedin.,S.J.H. & MacVicar. B.J. (2025). Framework for stochastic urban flood hazard mapping using
coupled and industry-standard hydrologic and hydraulic model., Journal Environ mental
Modelling and Soft ware, 193, 106632. doi.org/10.1016/j.envsoft.2025.106632

Afzal, M. A., Ali, S., Nazeer, A., Khan, M. |., Wagas, M. M., Aslam, R. A., ... & Shah, A. N. (2022).
Flood inundation modeling by integrating HEC—RAS and satellite imagery: a case study of the
Indus River Basin. Water, 14(19), 2984. doi.org/10.3390/w14192984

Ahmadlou, M., Karimi, M., Alizadeh, S., Shirzadi, A., Parvinnejhad, D., Shahabi, H. & Panahi, M.
(2019). Flood susceptibility assessment using integration of adaptive network-based fuzzy
inference system (ANFIS) and biogeography-based optimization (BBO) and BAT algorithms
(BA). Geocarto Int. 34 (11). 1252-1272. DOI: 10.1080/10106049.2018.1474276

Barredo, J. I. (2009). Normalised flood losses in Europe: 1970-2006. In Hazards Earth Syst. Sci, 9
(1), 97-104.

Belletti, B., Dufour, S. & Piégay, H. (2015). What is the relative effect of space and time to explain
the braided river width and island patterns at a regional scale? River Res. Appl, 31, 1-15.

Chaulagain, D., Ram Rimal, P., Ngando., S.,N., Nsafon .,B. E. K., Suh, D. & Huh .J. S. (2023). Flood
susceptibility mapping of Kathmandu metropolitan city using GIS-based multi-criteria decision
analysis. Journal Ecological Indicators, 154, 110653. doi.org/10.1016/j.ecolind.2023.110653.

Desalegn, H. & Mulu, A. (2021). Heliyon Flood vulnerability assessment using GIS at Fetam
watershed, upper Abbay basin, Ethiopia. Heliyon, 6, e05865.
https://doi.org/10.1016/j.heliyon.2020.e05865.

Desalegn, H. & Mulu, A. (2021). Mapping flood inundation areas using GIS and HEC-RAS model at
Fetam River, Upper Abbay Basin, Ethiopia. Scientific African, 12, e00834.
doi.org/10.1016/j.sciaf.2021.e00834.

Devia, G.K., Ganasri, B.P. & Dwarakish, G.S. (2015). A review on hydrological models, Aquat.
Procedia, 4, 1001-1007. https://doi.org/10.1016/j. agpro.2015.02.126.

Diez-Herrero, A., Huerta, L.L. & Isidro, M.L. (2009). A Handbook on Flood Hazard Mapping
Methodologies, 2. IGME. 43 p.

Duvvuri, S. & Narasimhan, B. (2013). Flood inundation mapping of Thamiraparani River Basin Using
HEC- geo RAS and SWAT, Int. J. Eng. Res. Technol, 2 (7), 1408-1420.

Esfandyari, F., Abedini, M., fakheripour, N. & Nezafat takle, B. (2023). Flood Risk Zoning Using
Hec_Ras Hydrodynamic Model (Case Study: Qarahsou Basin, Kermanshah Province). Journal
of Environmental Science Studies, 8(3), 6952-6961. doi: 10.22034/jess.2022.344023.1795 [In
Persian].

Escobar-ruiz, V., Macdonald, N., Smith, H.G. & Blake, W.H. (2019). Assessing the Performance of a
Physically Based Hydrological Model Using a Proxy-catchment Approach in an Agricultural
Environment. Hydrological Processes, 33(24). 3119-3137. doi.org/10.1002/hyp.13550.

Ghahroudi Tali, M. & Masoudi, Sh. (2025). Flood analysis in Darband and Golabdera rivers in urban
areas of Tehran's north. Environmental Hazards Management, 11 (4), 289-303.
10.22059/jhsci.2025.387221.858 . (inPersian)

Hashemi, H. R., lldoromi, A. & Farokhzadeh, B. (2025). Determination of the Most Important
Parameters Affecting the Urban Runoff in Khorramabad City using SWMM Model. Quantitative


https://data.wrm.ir/st/939/معرفی-دفتر-مطالعات-پایه-منابع-آب
https://doi.org/10.1016/j.envsoft.2025.106632
https://doi.org/10.3390/w14192984
https://doi.org/10.1080/10106049.2018.1474276?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.ecolind.2023.110653
https://doi.org/10.1016/j.heliyon.2020.e05865
https://doi.org/10.1016/j.sciaf.2021.e00834
https://www.researchgate.net/journal/Hydrological-Processes-1099-1085?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://doi.org/10.1002/hyp.13550
file:///D:/danashgah/zamani%20phd/maghale2/اصفهان/10.22059/jhsci.2025.387221.858

VoY v 31 03 b OV (0 pnS plad g0 diger [ ] ed g 8315 Cpmnes

Geomorphological Research, 14(2), 81-106. doi: 10.22034/gmpj.2025.518647.1557. [In
Persian].

Hejazi, A., negahban, S., mousavi, M. & Aminzadeh, M. (2024). Assessment and mapping of urban
watershed flood by using fuzzy VIKOR and weighted linear combine models (Case study:
Catchment lzeh- Khuzestan). Quantitative Geomorphological Research, 13(2), 51-70. doi:
10.22034/gmpj.2024.452640.1499. [In Persian].

Hosseinzadeh, MM., Khaleghi, S. & Panahi, R. (2022). Determining the floodway and flood fringe of
the Gamasiab River< Kermanshah« Iran. International Journal of Water, 15 (2):117-130.
d0i:10.1504/ijw.2022.132289

Jayachandran, L. & Singh, AP. (2023). Flood risk assessment in the Karamana river basin< Kerala¢
using HEC-RAS. Environmental Monitoring and  Assessment, 195 (8):922.
doi.org/10.1007/s10661-023-11450-z

Karim, I., Hassan, Z., Hussein Abdullah, H. & Alwan, I. (2021). 2D-HEC-RAS Modeling of Flood
Wave Propagation in a Semi-Arid Area Due to Dam Overtopping Failure. Civil Engineering
Journal, 7(9), 1501-1514. DOI: 10.28991/cej-2021-03091739.

Lamichhane, N. & Sharma, S. (2018). Effect of input data in hydraulic modeling for flood warning
systems. Hydrol. Sci. J, 63 (6), 938-956. doi.org/10.1080/ 02626667.2018.1464166.

Maidment, D.R. (2017). Conceptual framework for the national flood interoperability experiment, J.
Am. Water Resour, 53 (2), 245-257. doi.org/ 10.1111/1752-1688.12474.

Marimin, N.A., Mohammad Razi, M.A., Ahmad, M.A., Adnan, M.S. & Rahmat, S.N. (2018). HEC-
RAS hydraulic model for Floodplain Area in Sembrong River, Int. J. Integr, 10 (2), 151-157.
doi.org/10.30880/ijie.2018.10.02.029.

Mehryar, S. & Surminski, S. (2022). Investigating flood resilience perceptions and supporting
collective decision-making through fuzzy cognitive mapping. Sci. Total Environ, 837, 155854.
DOI: 10.1016/j.scitotenv.2022.155854

Ministry of Energy, Iran Water Resources Management Company. (1402). National water information
and data, climate data statistics of the Avan Gharb hydrometric station.

Mohanty, M.P. & Karmakar, S. (2022). Flood risk estimation and mapping: present status and future
challenges. In: Earth Systems Protection and Sustainability. Springer International Publishing, 2,
169-189. DOI: 10.1007/978-3-030-98584-4 7.

Panahi, R., hoseinzadeh, M.M. & Khaleghi, S. (2019). Flood risk zonation in order to determine river
flood fringe (Case study: Gamasiyab river). Journal of Echo Hydrology. 6(2), 553-567.
10.22059/ije.2019.276389.1056 . [In Persian].

Panahi, R., Moshashaie, Mitra. & Moshashaie, Meysam. (2022). The Simulation of Mereg river floods
using HEC_RAS hydraulic model (Case study: the distance between Dar Amroud Olya and
Chalabeh Sofla villages, Mahidasht catchment, Kermanshah Province). Journal of Earth Science
Researches. 12(4), 68-85. 10.48308/esrj.2022.101115 . [In Persian].

Panahi, R. and Hosseinzadeh, M. M. (2024). Estimation of Dinevar River Flood Risk Using Australian
Standard Method. Journal of Geography and Environmental Hazards, 13(3), 75-100. doi:
10.22067/ge0eh.2023.83238.1390 . [In Persian].

Parizi, E., Khojeh, S., Hosseini, S. M. & Moghadam, Y. J. (2022). Application of Unmanned Aerial
Vehicle DEM in flood modeling and comparison with global DEMs: Case study of Atrak River
Basin, Iran. Journal of Environmental, 317, 115492. doi.org/10.1016/j.jenvman.2022.115492.

Pham, B.T., Luu, C., Van Phong, T., Nguyen, H.D., Van Le, H., Tran, T.Q., Ta, H.T. & Prakash, I.
(2020). Flood risk assessment using hybrid artificial intelligence models integrated with multi-
criteria decision analysis in Quang Nam Province, Vietnam. J. Hydrol, 125815
doi.org/10.1016/j.jhydrol.2020.125815.

Priya, R., Kumar, R.S., Naiklal, S.K. & Kumar, A. (2020). Flood inundation modelling for
tungabhadra basin using hec-ras: a case study of haralahalli discharge site. Geographical
Analysis. 9(2): 33-41. doi.org/10.53989/bu.ga.v9i2.8


doi:10.1504/ijw.2022.132289
https://doi.org/10.1007/s10661-023-11450-z
https://doi.org/10.28991/cej-2021-03091739
https://doi.org/10.1016/j.scitotenv.2022.155854
https://doi.org/10.1007/978-3-030-98584-4_7
https://ije.ut.ac.ir/?_action=article&au=341414&_au=Mohammad+mahdi++hoseinzadeh&lang=en
https://doi.org/10.22059/ije.2019.276389.1056
https://doi.org/10.48308/esrj.2022.101115
https://doi.org/10.1016/j.jenvman.2022.115492
https://doi.org/10.1016/j.jhydrol.2020.125815

VFod Gl o) 0 lond o3l Jlw (o8 (59058590955 SR Vof

Shahiri Tabarestani, E. & Afzalimehr, H. (2022). A comparative assessment of multi-criteria decision
analysis for flood susceptibility modelling. Geocarto Int. 37 (20), 5851-5874.
doi.org/10.1080/10106049.2021.1923834.

Shrestha, B.B. & Kawasaki, A. (2020). International Journal of Disaster Risk Reduction Quantitative
assessment of flood risk with evaluation of the effectiveness of dam operation for flood control:
a case of the Bago River Basin of Myanmar, Int. J. Disaster Risk Reduct. 50, 101707
doi.org/10.1016/j.ijdrr.2020.101707.

Razavi, S., Gober, P., Maier, H.R., Brouwer, R. & Wheater, H. (2020). Anthropocene flooding:
Challenges for science and society. Hydrol.Process, 34, 1996-2000.

Rezaei Moghaddam, M. H., Mokhtari, D., Rahimpoor, T. & Skandar, M. (2025). flood flow zoning
for different return periods using hydrodynamic model HEC-RAS (Case Study: Gomanab Chai
River). Quantitative Geomorphological Research, 13(4), 23-36. doi:
10.22034/gmpj.2024.480574.1523. [In Persian].

Roostaei,S ., Mokhtari, D. & faraji, A. (2023). Flood simulation on compaction forms by
geomorphological indices and hec-ras hydraulic model (Case study of Pardisan town, Qom).
Quantitative Geomorphological Research, 12(1), 40-58. doi: 10.22034/gmpj.2022.318954.1321
[In Persian].

Taghizadeh Fanid, A . & Lotfalizadeh Lahroudi, A. (2025). Flood zoning of Shahrchai River in Urmia
using HEC-RAS model. Journal of Arid Regions Geographic Studies, 15(58): 73-88. doi:
10.22034/jargs.2024.448452.1099. [In Persian].

-Tamiru, H. & Dinka, MO. (2021). Application of ANN and HEC-RAS model for flood inundation
mapping in lower Baro Akobo River Basin, Ethiopia. Journal of Hydrology: Regional Studies,
36:100855. doi.org/10.1016/j.ejrh.2021.100855

Tegegne, G., Park, D.K. & Kim, Y. (2017). Journal of Hydrology : Regional Studies Comparison of
hydrological models for the assessment of water resources in a data-scarce region, the Upper Blue
Nile River Basin, J. Hydrol. Reg. Stud, 14, 49-66. doi.org/10.1016/j.ejrh.2017.10.002.

Timbadiya, P.V., Patel, P.L. & Porey, P.D. (2011). Calibration of HEC-RAS model on prediction of
flood for Lower Tapi River, India. J. Water Res. Prot, 03 (11), 805-811.
doi.org/10.4236/jwarp.2011.311090.

Toth, E., Brath, A. & Montanari, A. (2000). Comparison of short-term rainfall prediction models for
real-time flood forecasting, J. Hydrol, 239 (1-4), 132-147. doi.org/10.1016/S0022-
1694(00)00344-9.

Vojtek, M. & Vojtekov'a, J. (2019). Flood Susceptibility Mapping on a National Scale in Slovakia
Using the Analytical Hierarchy Process, Water, 11(2), 364. doi.org/10.3390/w11020364

Yerramilli, S. (2012). A hybrid approach of integrating HEC-RAS and GIS towards the identification
and assessment of flood risk vulnerability in the city of Jackson, MS. Am. American Journal of
Geographic Information System, 1(1): 7-16. doi:10.5923/j.ajgis.20120101.02.

Zelenakova, M., Fijko, R., Labant, S., Weiss, E., Markovi¢, G. & Weiss, R. (2019). Flood risk
modelling of the Slatvinec stream in Kruzlov village, Slovakia. Journal of Cleaner Production,
212:109-118. doi.org/10.1016/j.jclepro.2018.12.008

Zhang, S., Wang, T. & Zhao, B. (2014). Calculation and visualization of flood inundation based on a
topographic  triangle  network. Journal of hydrology, 509, 406-415. DOI:
10.1016/j.jhydrol.2013.11.060


https://doi.org/10.1080/10106049.2021.1923834
https://doi.org/10.1016/j.ijdrr.2020.101707
doi:%2010.22034/jargs.2024.448452.1099
doi:%2010.22034/jargs.2024.448452.1099
https://doi.org/10.1016/j.ejrh.2021.100855
https://doi.org/10.1016/j.ejrh.2017.10.002
https://doi.org/10.3390/w11020364
doi:10.5923/j.ajgis.20120101.02
https://doi.org/10.1016/j.jclepro.2018.12.008
https://doi.org/10.1016/j.jhydrol.2013.11.060

