Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

4

) aaly oMl Al"ﬂ oSl
AY (so ladh aaiy g Cuss 099
AY-1Y Gladio A ¥ Y (licws) Ldl yaa Lad cale gdaolilind

Voo R
* pado Lo ) s oo
r‘_;)l.'i..ﬁu Sglo
¥ .
2 S

A . . se
.9 g0 00l) U ovusg

Aliseo CuiS 3L W 093 (615 38 S (bl Cpnn 9 OV (Siolyd Sl

Sl el 3 32l Adgn 53 (g o (g5l i o3l L

FRTINEN

K3

Co e S0k (2w > 3blo I gy pads . Cunl o olib (gloadds sbul (o (il (s Ll o Sl e J) (S
gsdy L Ao asn sbaed 3 ol adgs 5 adly bl 5 (s Sloalssg, el oo Shls b3k g oo Sy o
9 Jo dinej ) Paols oy 10 0)JI5 oo adlaie elaa] ool g dlaill dalisy; 2 (2ye U &S Aldlioe 2ad 5 SLSL oM
Copdo 5 jhas ialS oo bo)Saly €l s b redydl oyl asgs 5 &ly ibgllall L51>,u.:f walag,  fuw ISl
Cae 9 pawy HEC-GeoRAS 4ig38l 4 ArcGIS ljsle 5 5l eolatwll aslidg, wiis Glasuin ol jslate pay b (wles! (lu
A1 o 5lel 5l s Glsl8 @i 0yl pslate 4 20l Jiie HEC-RAS (5)58lp 5 baome 4y Ciliseo (lacutS3l o)90 1 (sjlodnd
5 4b ad Al Bee 5 Ver Ve D FO A DY lacuiSil o)gd sl Jew shaing 5 odlatul JS(55058 (gytagy oKl &iljs)
B2y, adllas dy50 03gdzte jO Wb pund Ay, 90 & S 5 s dly ) ulps (e Gldllee g g8 Jods 5l edlatull

b ool pod abpe )3 b0d ool o £585 sl sblio g asias gl cplS b ol dludee Ve clacuiSil 0)s3 55 clo yuiS

O el GNUJBJL\A.AQA;J\ 9 i ‘jﬂﬂa&ﬁdh ‘LTL'.')M("}L: 55 R) 4ali_y 2l ‘55_53}5)_5.4}3‘3:_5;‘
Rezmogh@tabrizu.ac.ir

) o ¢t o8 (5 3518y smsi 505 K

O ¢ s oS 65 55058 535 058 e Sy Kt g3 T

8 o803 55 5535 (51 S 4 el s



http://geographical-space.iau-ahar.ac.ir/article-1-4204-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

V¥ Lo AY o Lo iy 3 Conmnns 099 (2 bl i LS cole aolilad Y

Lbd 51 EL 5550ltS 5 ol 6509l slocsn)S b ol 4 ey g pows sloasy aid o g8y gl (Vb Jemily b 00 60

D15 Lol S 1 sl (sam (slodiay s i b g md ool (sipslisS
SIS e 3

b .(Jang, Chang, Wu, Liao, &Hsu, 2025) cuwl s 4 sla S8,k iali3l o by pdaw (alidl 4 e Sha Liule,S 0j9 el
5 s s o8 Slols o5 Al 1 (5l ol 03 it BISST Caply S 2y (Saaien 45 20 T Sl oS
Chen etal., ) 9500 alb ladhate (wlie )3 ()i 9 €989 3)90 92 3 ) Uil 4 9) oS G e & el Sl Jiale)S & gl
Peker, Gulbaz, Demir, Orhan, & ) cuwl sl ol ) sddosalin slbossy pio e o il 5| (S o lgys (2023
5 0l gy b alg) yiwr Jood cubyls jl oS adBs o ol S8 @ Wlge oS cul > Gl (SH)L I 530 5 (Beden, 2024
XS o 305 |y a9, 0,8 ol 13 jiklols (sl ) xpmg dllate S 295 il sgbre Gblio 5 wlisg, (slae)lS 5l Ol 29 ey
b b o aleios S (S ol @ b plo b aslio 3 o S0 bt 585 P 53 e Db il Sty ol
5 dlaidl s Jotue 005iuS 5 wye @l 5l b oS (AL-Hussein, Khan, Ncibi, Hamdi, & Hamed, 2022 ) 59 0 48,5 Ja5 )
w3 S5 1) e gl 53 008 (D) (b LML IS ) (g BB i (b et cpl b t))S elil il e g S
o e g5k Bl s oy @ls b ablis 41y (Ongdas, Akiyanova, Karakulov, Muratbayeva, & Zinabdin, 2020)
Apan & Ceol Jo loj 3 e Sl Sy leailing; i (5laie 5 i (gt @Bl 295 bl Sy (bl 5 oot s
SIS ysb 4 g e 1y Juw o e (Al et al, 2021) ol 09 Jow oo 13 (o)l Slolie 4 K8 3 i gl S5 Ll S
aim e Gl 1y s oyt 3> 8] cmnsp SLISE) &8 31 lisabl 2 5505 b o ke b ablis 55 b Bl gy ol 4
Gl oo olab glaaiss sbol (s Gials upte bl » Sls sl jI S (El-Bagoury & Gad, 2024) 5,8 a0
Ol alisee bla > ldize 51 (gl cCanl oo Sl SU5L g Jaw Sy guseo Co e S oMo cild Bblie jl (gl pasis
Spor, ) Sleals plosl 1y Juw Jlas  Sbjyl g Jaw (615 pdisds 03,508 3,8 b (g 5amalS (5515810 5 daliyy S HEC-RAS 5.0.7 jl oslazwl b
(Mustamin, Maricar, cul (glojls 9 aub JUI (slopimmw o338 (gjlw s 3 Lo sla)liéle s 5l S a5 (Pasa, & Dogan, 2025
oS Wl S )15 exlil 390 5,5 b 4 (GIS) oldlys SleMbl piwmw g HEC-RAS 5 e (slayls3lay 1,51 & Lopa, 2024)

Cgo & b o 51 b padss ol 5 By, b ilwand ibley pl Jid WS o W) Juw yed cbaadids sbol 0 ee i


http://geographical-space.iau-ahar.ac.ir/article-1-4204-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

Yo e Sl 25 o 3l (o 9 OO (Saolivo

Joo b IS s 4 I o8 ol 5 o S lbadgn 55 (pmlll Ssts Jlais] sloglin 15 5,55k & paizpad ol
) 12300 515 S s sl )3 ) oge DM ol ) S o w28 1) @l s (ISl i 0,1 (DEM) (o, (oolis)|
5 SLSL Gl gobs wals Ao den ] Gyt Jlod 1> Mg (SlwdsS 0395 (o)e akeld )3 (gl o )3 35 ] adgs (Aksoy, 2025
Canpdb Copte gzman (Jolge olyendy (oldl s )8 oo dilaie eloinl Cutal g dlall daluy oy pIU &5 ABle w00
5 o gBgods lain g o i slaailole 34008 sl 03] peld anb o,ble pl £98g WS 4 o) cawlio e odlinl 5 Ol wlie
S5 Sy (b 5D ) il 2 155 Bty e sl o8 ol 005 Sl a3 e e Jpol & B g e
ool 1)) e sl S ol adgs 5 Bly bl 5 el cloaling, )3 Jow Sl g o i) 5 ol oy 1) 0
ladlag) SLbI ) Jow deits 3blie (181 Jl (g8 ) 0 aw pSl imgh A elas] (o Cypte gt (il g
ol a ol Jle job a5 el ond ploul aailBag, j3 Juw (gabdigy cq> HEC-RAS Juo jl osliwll (ol colalllas )l jguie
2 Syl 0> AilBdgy M g484 Jlas (Madadi, Mehrvarz, Esfandiari Darabad, & Rahimi, 2020) ,Iea g (5540 23,8 0,3l 5)l50
2 835 gilwands GIS L ;3 HEC-RAS  SJsyain Jio jl oalitull 03gs dnlge 55 (slacDw 3las ) b ojlaen a8 1) fudyl o)kl
aS odd 2wl )55l slagilulcwss s 4 Aoy, s oy 10 (0L Ol ( Slie Glalllas 5 0uds ploul sla Jlos g i ol
wlad (ST, ol 4o ol odd oDlow cudd Cuow 4 ol (e 51 OT bys zgys el g ond gy (lme  SaiKi el
0)90 3 Wibeo b Ve 5 0 & CuiSib oy b oo 0 BN s oojle & Sl o Kby od gilwand o
Vafakhah, ) of)Ken g olgdlsy e85 wnles )8 oo plib (oyme )3 bliwgy g (o5 o) dlo Yoo g Voo b0 glacuisl
Cgo sloinl g (ooladl chcdld 5 w0 dlSdedis Al duils s sladiy 4 4> g5l (Pornabi Darzi, & Rajabi, 2021
adlllas can o )3 JmeSs g ey y90 1y B9yl ) i S sanaing @3l Gl sl 5 Glib Lulpd 5 ol 0 4B)S
0y sly 38 e cloding 5 lypl alw Voo 9 00 YO Ve B ¥ iS5l 0)g0 g b Jow (29 g odlitwl HEC-RAS Jus I caiainy
2o g2l 5] Sy o 335 SN STl 09 42 s i plime (o) s ol 58 ey 55e (SlacuiSL
Panahi, ) ohlSas 5 paly 5 1y oo pdao pytter b 5 IS s 3l 5 ) ) 2T S e b
HEC- Juo jl oslaiwl U 1) loaol il uald aldg) ¢ fuw 0)ble (Soolus Juloo dua b (Moshashaei, & Moshashaei, 2022
ly dlodee 500 YO lcuwiSih o)9d slp Juw slaags 5 155)5 (jlwans GIS (g8l py laxe 3 HEC-GeoRAS 4438l g RAS
5 yoyoghSVAY (mipeyiogl S AFA s 4 Ver g B0 YO eSSl 0ye0 o odd pbml (gilw e olel p 008 acle
» ase OMew (Emaduddin, Ahmadi, & Arkhi, 2023) 3, 5 cpilbles gy 0 Ol ) aldg, ausls o) ) wyesieghSVNF
g0 YO Ne ¥ Sl 0y (gl Jw (20 9 sivagy HEC-RAS (g)l38l 55 Jao jl edlatwll Sy Lials Gua b 1) 54,0l
0y90 10 g (ol glads jl dlw e SO oSl oygn ;3 Aoy, bbb Sl ol Kidagh JI8 51 ol 2l 00,8 duoles 1y Ao« -
Al & Sl slanygd sl 5 o (slasitg Sols 3,5 0 5 o 5y 5 o wlsng, S (s (ool L ALY i

v


http://geographical-space.iau-ahar.ac.ir/article-1-4204-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

V¥ Lo AY o Lo iy 3 Conmnns 099 (2 bl i LS cole aolilad ¥

& Panahi, 2024) o3l e o ol wddl oo mye yioshS WA o Voo g VO s Be DA o YO FVE alls Vo VO
o 4008 dwle HEC-RAS cun S (Sislidgyn Jio jl odlatwll jo00 aildgy (sl 1y Jawardls 5 oly Juw 4> (Hosseinzadeh
(25 gate We ool g (il dnd Bl (slo CuiS3l 0)9 (sl S sloaiay 9 dpwloes Hyfran ljsla s ) oslizal b (slabeed Sy
G\’ O adls g oly o Caond 90 4 (oMo Cudd g8 S ol s dlls Vo v OV 5 iuli8l 4y an g b ailiag, jolore dlpy
$B3g) pgw 5 pgd slaojl > g Sl ol 3 youd Alg) (se8 Sl 2 it olyhw S Silo g (pl Jol> @l Cusl 003
odp) yio O+ G pgu ojl )3 g o T v Lawgio 394> 4y pg3 03l 53 9 03,5 Iy (58S oy Jow 3 ¢ SIS a9 Cudgazme (ialS > 4y j5

Swolodgyin Jue il eslawwlly (Rezaeimoghaddam, Mokhtari, Rahimpour & Eskandari, 2025 ), Kea 5 pade sls, .ol
Iy yioshS B ()@ Job 4 (slolied ailagy dlls v g Ver Voo e YO Ve B F cuiSh slooygd (ol cuiSiL L,>HEC-RAS
EasyFit jl3le5 0 |y ;685 slbcuiSib oy lp Sl gl oo gLl oKiwl o5 Hll I odlizwll o Kimgh 155,S canaig
b alg) canly g o Cuow Jolgw 5 (8) dblie ol (63550 bohd LB 5l OOl siiding a3 3j90 Y 5 035 dlxe
b sloeMuws 590 Cyguopd a8 2l Hlis ol Kighy JI8 ol 65,8 4y ArcGIS (g)l58lp 5 s j> )3 HEC-GeoRAS aldl i aalata!
3,500 ey oM ubd edgae wol)l LS YYD § VA WD VO dgds iy 4yl Bee g Voo B ¢ YO cuiSh claoyed
Ogras & ) o4l 4 uol)fi Wgd oo (oM Cubd 3)lg g 0k gy Lol JUI 5 oYV ) e Vel calisee (slacusS5L 09 43 g gk o
oy )5 e Mo Cubd 500 adhaie 4 gladlaie I o wglate Ol il adall g a8y oo oldlyas il 4 4>g5L (Onen, 2020
Sl Shs 835 odie Jo i i Sl 5 55 oo obio iyl sl 5 HEC-RAS sl aslizal L | olour S
$in S5 g 8o M Jibs 53 dluder g Ve D ¥ (aeuiSil o) (slp Of waw sladdgyn g ooy (Sgyhen
i oolaiwlly Juw olsb bl 51 (g)b paids Gaa b 1) pls 6, (Desalegn & Mulu, 2021) glgs 5 pdluwd (065,8" usi alod &Slag,
pogde (L3 clalsb g aildogy (clao,lS )50 j0 dLiIS (glaosld jl oolitwl b o) Kaimgds ol 13 wyy 5,90 HEC- RAS 4 GIS
Bble 00,8 s Wad oduie it slalab (gly d0d 0 dwiin & Lable o Gl gy obadd (81,5 ss (laosld
sloodls cypte gy GIS HEC-RAS Juo jl oslitel b suome o8y cilisen (slmoygd sl /0 zgl (o5 4 s plid 45Bg) 035N
iy plis wlBag) el yd 03j e Bblie pl .bloads ooly Lis GIS g HEC-RAS -y bls)l sbxl (¢lyy HEC-GeoRAS 4 Ko
ol adllae cpl ¢ IS jobo & ain Al & Ve FO e Voo CuiSiL slboygd (gl qpe soghS VWIVA g W/YE ¥ /EY FE/AD FV/T
Vashist & ) Siow § Candly Aitd 55 Cowd oyl (slacomnd & G plid &lB3g) Slo 5 Cand VU slacowd ) 03 Juw sble 45 ol
i 55U pmiomeds ¢ 100,8 e3litul Aim )3 Lty )5 aildgy ddes )3 Juw il I ol paiis ¢lp |, HEC-RAS (sam9d J4o (Sing, 2023
2 olaaste 4 9 45 o Wil |y HEC-RAS sumgd slacabls aallas (pl 60,8 wyp |y 00j0ilsb ddlaio p cundVh (6550 (gboodly o
HEC- s HEC-RAS (GIS | jl oslazwll 1y Juw ylod slaasds (et al., 2024Peker) o) Kon g ;S .05 0 S8 i (i o sloogud

Y+VA Ju CORINE (slrools 1) Silo N joolie o)), Siidghy jslaio cpdy w21 dawss &S 5 ¢y yo comS S ailBdg) ddes (gl HMS


http://geographical-space.iau-ahar.ac.ir/article-1-4204-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

o e Sl 25 o 3l (o 9 OO (Saolivo

Ol g g yi0 Ve O Bos .155)S dulve HEC-HMS I odlazull allw¥ e g Voo e YO (clacuiSih 0,90 clp by &5 9 dslxe
&S o i @l .ud 4 (DEFRA) Ll oliwg) jgel g 18 cunj b &)ljg (yogy ek jlad (sladids g asl p yio oV L;)o.:
HEC-HMS U adllas 350 dilaio p3 il p caSo 0 VAMY U il 5 caSo st VALY 5lddee BYD 1 o by Jeinl slag 5
DEFRA i9, b ossdcam! 3blio 305 &) (rye y0olS OVEY b xp0 20l FYAA J) YO by bl b o ppiomads Juw 508 o lwlis
Sl Bl O o g 2l ol ( SH)b Ges (Juw slocd] g 0n (Aksoy, 2025) (couST 505 anails Sbybas jluw loic @
4555 yslaie 4 Hyfran Plus ¢ HEC-HMS HEC-RAS (sla)l38lp 5 5l olatwl b (Jlo Yov 50 oV e ) oY) cilbisee csSl (slooysd
Gos 48 21 L b Jlow g 4o 0)8 dlore ol (Sb)d (2)8 Adg > ushd Wldgy Jow Cllad (e g Jow Seslus oS
Sl Sk o 4281 15 aanlite ipan ol 4l Gl (g B 5o & Sl 0y GRIEI L g5l oo £5 5 (S

ol o3ile Bl dgamme il plu g 3985 > 4 o Sllgy 4 ond ad Ol e Lol el asdly

L g 9 dge

axdlzo b)sndﬂa;oc%é,o

Colua b adp cpl )b pb sl jged)dl ol s (Byd oluldl il 3 508 0pf Jlad SEIS058 wpe slassly 5 (S
ool 003 @8ly (3ps Jobo ¥5%5 54" JIF0° g V- Jlad (5,0 YVO g ¥ JIYYE g Y8 5 LLdlss claie )3 @peyieshS YAV/VNY
oS ool JUll 5 35 033 35 Jobs i el im0 B |y o (o ol i e 3 Sl 5 (B (Sl b (S Lol
bl oad mMo cud (SlingS (BSne5 o39ae 5 Sbb w3 g Cusl B oz g e Ojge 4 boyd SlagS iy
&S aate globls Juasl | ases oyl (Bayati Khatibi, Karami, Zahedi, & Mokhtari Kashki, 2010) 544 0 awolS (¢)lsenls
S SliungS O 2 9y Sl gl i8S By, ol £y o CBLE oy bl Ll 955 oo St esizun (gl (ikos (sloo)
35005 95 US308 5 omlone oI5y S (slabiug, 31 393 pes 13 4505 pl blion glr o 4 3y5 S 3 9 48,5 denz
s5len oo (slrgllall A8 o 8Ly slrgloll s |y 355wy (28 4Ls o (e sl yje (sbigy Casdimly SioshS VD 295
SR (£ 5 B 4 olaidl ade B 5550 53 Loyl g 4Bl Gy ©)f 4 508 S ) Mg pladsS (08 Olel)l oS
S glaigSa aligy (B e | meshS ¥ ogan )5 (s | ey b Gl Jled 4 g e 3 g 00d Jale (gl eyl Pl
58 penlsS sy, CusdVl (3205 V390 5 clogllall g (gl S Lol asls I e S s sl pS Lol 43L5 4y s o)Ll

ol osnlie BB Y S5 55 adllas 390 asg>  olél s cuxbse .(Rasouli Arbat, 2010) cul 4,5


http://geographical-space.iau-ahar.ac.ir/article-1-4204-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 19:07 IRDT on Tuesday May 26th 2026

\F¥ OM}Q\' a)wmgumfgc),é‘sitﬁél)iqsbéé@lcmw

T 15
o R
» i
R o
o
¢ 2
U s CUs]
™ T iy

45°50'0"E  45°55'0"E 46°0'0"E

46°5'0"E

T
37°40'0"N

Kilometers

&2 03T 3T adg>

CAYAR sl it
e s S

PRl e e sl g 5T

e S
S B slant BT

e S PIIT

6&:,@.(}))57 }.y.).gT woge o Ldlyre Condgo ) JSCh
Figure 1 - Geographical location of the Azarshahrchay basin
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Figure 2- Geometric characteristics of the Ganbarchay and Almalodash rivers in the GIS software environment
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Introduction

Today, global warming has led to rising sea levels and increasing heavy rainfall. The impact of global warming
on the process of intensifying the hydrological cycle has become an undeniable fact. Many studies have shown
that flood risk in response to global warming often appears as an increasing pattern in both occurrence and
magnitude at a regional scale. In fact, floods are one of the most common and destructive phenomena observed
worldwide and are caused by excessive rainfall, which can take the form of incessant rain that exceeds the
carrying capacity of the riverbed, causing water to overflow the river banks and adjacent areas. Floods threaten
a large area of fertile land along the river banks, making them one of the worst natural disasters when they
occur. To deal with the devastating consequences of floods, a mechanism for flood forecasting, flood warning
and risk assessment must be established. In fact, flood prediction and river flood modeling is an urgent need in
the present time which has always been a great challenge for researchers in helping administrative authorities in
flood management. The present study attempted to identify flood-prone areas around the Gonbarchay and
Almaludash rivers in the Azarshahrchay watershed using HEC-RAS software to provide effective solutions for

risk reduction and crisis management of this natural hazard.

Materials and Methods
In this study, HEC-RAS was selected to investigate the floodplains of the Gonbarchay and Almaludash rivers

located in the Azarshahrchay basin and simulate floods with different return periods for the management of the
banks and floodplain; however, due to the lack of access to elevation data for all of the aforementioned rivers
with a resolution of 2 meters, only ranges of the rivers in the catchment area, which included 451.9 km of
Gonbarchay with coordinates 43 and 37 ° to '44 and 37 ° North latitude and '3 and 46 ° to '7 and 46 ° East
longitude, and 571.7 km of Almaludash with coordinates in '40 and 37 © to 24 and 37 ° North latitude and '3

and 46 ° to '6 and 46 ° East longitude, were modeled. First, the geometric characteristics of the rivers, including

the main centerlines, banks, flow paths, floodplains, right and left floodplains, and cross sections with 100-
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meter intervals, were reconstructed using ArcGIS software and the HEC-GeoRAS extension, and then the
prepared layers were transferred to the HEC-RAS software environment for simulation in different retumn
periods. In order to estimate the distribution of flood frequency, the maximum daily discharge statistics of the
Germezgigol hydrometric station (Regional Water Organization of East Azerbaijan Province) were used, and
flood zones were prepared for return periods of 2, 5, 10, 25, 50, 100, 200, and 500 years, and roughness
coefficients for the bed and banks of both rivers were determined using the Coven table and field studies.

Results and Discussion

The results of the study of flood risk affected areas and the area of each of them for different return
periods for the Gonbarchay River showed that floods with 2 and 5-year return periods will not pose
any threat to the lands adjacent to the river and flooding will only occur in the riverbed. In floods
with a 10-year return period, gardens with an area of 15 hectares are known as the largest areas with
flood potential in this return period. In the 25-year return period, gardens, pastures, irrigated
agriculture and agriculture-gardens are the areas with the highest flood risk potential, which are
16.8, 11.8, 3.7 and 0.36 hectares, respectively. In the 50-year return period, 18.45 hectares of
gardens, 12.7 hectares of pastures, 3.87 hectares of irrigated agriculture and 0.45 hectares of
agriculture-gardens are at risk of flooding. In a flood with a 100-year return period, 19.30 hectares
of orchard land, 13.4 hectares of pasture land, 3.96 hectares of irrigated agricultural land, and 0.45
hectares of agriculture-garden are at risk of flooding. In the 200-year return period of the flood in
the study area, 20.3 hectares of orchard land, 13.7 hectares of pasture land, 4 hectares of irrigated
agriculture, and 0.54 hectares of agriculture-garden land are at serious risk in the event of flooding.
In the 500-year return period, as in the aforementioned return periods, areas of orchard land, pasture
land, irrigated agriculture, and agriculture-garden land are at risk of flooding with areas of 21.9,
14.9, 4.14, and 0.63, respectively. Like the Gonbarchay River, in the Almaludash River, there is a
flood state within the riverbed during the 2 and 5 year return periods, and no water flows outside the
river banks. In the 10 to 500 year return periods, according to the results, the highest flood potential
is observed in lands used for pastures, irrigated agriculture, rainfed agriculture, and gardens, which,
if flooded, will cause extensive environmental damage to these areas.

Conclusion

Flooding, as one of the natural hazards, has significant impacts on human life and environmental
infrastructure. In this regard, the aim of the present study was to identify areas with flood risk
potential and determine flood behaviors during different return periods using HEC-RAS in parts of
the Gonbarchay and Almalodash rivers in the Azarshahrchay (Silchay) watershed. In the study area
of the Gonbarchay River, in the 10- to 500-year return period, the most susceptible areas to flooding
were identified as gardens. In the second stage, the lands used for pasture have a high potential for
flooding. The third and fourth ranks belong to the lands used for irrigated agriculture and orchards
in terms of flood potential. In the study area of Almalodash, the lands used for pastures were
identified as the most susceptible areas to flooding, and the irrigated, dryland, and orchards were
identified as the next most vulnerable areas to flooding, respectively.
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