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érticle ;yget:_ | Objective: in recent decades, population growth, urbanization development, and change in
esearch Article
land use have led flooding as one of the most destructive natural disasters in the world.

Article history: Therefore, our goal is to identify flood areas and the synoptic patterns that lead to it, which
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ggggl-,IShEd online 07 January Methods: In this study, in order to prepare a map of flooded areas, the extent of the

floodwater that occurred in June (2024) in Ardabil province, were processed SAR radar
images before and after the flood. Then, to identify synoptic patterns, daily maps of

Kengrds: ) geopotential height at 500 hectopascals, sea level pressure at 1000 hectopascals, omega
Ardabil Province,

Radar Images pressure at 500 hectopascals, and relative humidity at 700 hectopascals with a spatial

June 2024, resolution of 2.5 degrees in 2.5 degrees latitude were received and analyzed from the
F|00d'_ National Center for Environmental Prediction and the National Center for Atmospheric
Synoptic Patterns.

Research (NCEP/NCAR) of the United States.

Results: The flood area study indicated that in the studied province, Bilehsavar city with
an area of 593 hectares, Parsabad city with 505 hectares, Meshkin-shahr with 245 hectares,
and Germi city with 192 hectares were flooded due to the waterlog. The analysis of the
flood zones also showed that the largest volume of flood entering Ardabil Province during
the studied period was related to the northern cities of the province, where the provision of
all moisture conditions and instability at the full depth of the troposphere layer led to the
occurrence of heavy flood-causing rainfall in these areas.

Conclusions: The results of this study indicate that the use of radar data, due to its
outstanding capabilities, is a useful tool in detecting and continuously monitoring of
floods. Therefore, by detecting flood-prone areas and synoptic conditions that produce
floods, executive managers can make the best decisions to deal with possible future floods.
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EXTENDED ABSTRACT

Introduction

Population growth, urbanization development and land use change in recent decades have
caused floods to be recognized as one of the most destructive natural disasters in the world.
Therefore, understanding the flood phenomenon and the methods to deal with it, as well as the
effects caused by it, is one of the most important issues that should be considered in
comprehensive flood management. Comprehensive flood management is a set of activities
that are used to prevent and reduce flood damage. Knowledge of past floods leads to a correct
understanding of flood zones, water levels in past floods, river sections and how floods spread
in the region. There are several methods for flood monitoring, one of which is artificial
aperture radar (SAR). Therefore, in the present research, an attempt has been made to evaluate
the area and extent of flooding caused by the Khordad 1402 flood in Ardabil province using
SAR radar images, a map of the flooded areas, and the classification method of random forest
satellite images. So that these maps are the basis for adopting policies regarding the
management of watersheds and water resources, determining flood prone areas, planning to
prevent and reduce future flood damage, etc.

Methods

Describe the study method, In the present study, Sentinel-1 satellite images were used to
identify the flood area. For this purpose, the images of this sensor with a time coverage of 12
days for before and after the flood were obtained from the Copernicus site with VV+VH
polarization. Then the images were pre-processed in the SNAP software environment, and
finally, based on the classification, the whole area was divided into three flooded areas, areas
with water (they already had water) and other lands in the SNAP-6 software environment.
became In the next step, it was processed in the ENVI environment, and in the last step, the
final map was imported into the ArcGIS environment in order to convert it into a vector
file.Next, synoptic conditions were analyzed simultaneously with the occurrence of torrential
rainfall. For this purpose, June 7" of 2024 was selected as a representative torrential rainfall
day, and the data of geopotential height pressure at 500 Hectopascal, sea level pressure at
1000 kPa, and omega at 700 Hectopascals with a mechanical gradient of 2.5 degrees at 2.5
degrees latitude were obtained from the National Center for Environmental Prediction and the
National Center for Atmospheric Research (NCEP/NCAR) of the United States, and the
desired maps were drawn. Then, this map was analyzed.

Results
The output image showed the extent of the water caused by the flood after seven days of the

flood in the region. In general, the extent of water caused by floods in Ardabil province was
1603 hectares. The largest flood area in the northern parts of the province was located in the
Mughan plain, especially in Beile-Swar city, after that, the western part of Pars-Abad region,
parts of Aslandoz and Qashlag-Gharbi in the area of the Ghori Chai watershed (one of sub-
basins of Aras River) had the most flooding, and the geomorphology of the region has not
been unaffected by the flooding of Bileh-Swar, Asllandoz and Western Qashlag. After Pars-
Abad city, the largest amount of water caused by flood was seen in the northern part of
Meshkin Shahr city, namely Yafet, Salvat, Meshkin-Sharghi. In the city of Garmi, the highest
amount of flooding has occurred in the west part of Angot in the west of the city, Azadlo and
East Ajarod in the east of the city. In this city, the largest extent of flood water was located
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around Dareh Rood, Balharod, Barzand Chayi, Dizi Chai, Garmi Chai and Mesil Qara Ghoch
rivers. The formation of flood phenomenon in Ardabil province was influenced by various
factors such as height, slope and land use etc. The study of synoptic conditions also indicated
that the provision of all moisture and instability conditions throughout the depth of the
troposphere layer led to the occurrence of heavy, flood-causing rainfall in areas of Ardabil
province.

Conclusion

With the flood monitoring of June 1402 in Ardabil province, it was found that in the studied
province, Beileh-Swar city with an area of 593 hectares, Pars-Abad city with 505 hectares,
Meshkin-shahr with 245 hectares, Grami city with 192 hectares, were affected by floods.
They are flooded. The analysis of the flood areas also showed that the largest volume of flood
entered Ardabil province during the study period was related to the northern cities of the
province. Based on the results of the current research, the floors with high flooding potential
are mostly related to the western parts of Pars-Abad, Garmi and Meshkin-Shahr, and the
south-eastern and central parts of Beile-Swar.

Keywords: Ardabil Province, Radar Images, June 2024, Flood, Synoptic Patterns.

Author Contributions
All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Ethical considerations
The authors have observed ethical principles in conducting and publishing this scientific
research, and this is confirmed by them.

Funding
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Conflict of interest
The authors declare no conflict of interest.


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

e O Yoo (9Lad Sl
YOMA —OVF P 2 Kuig oI Ll
Homepage: https://khu.ac.ir

N

ligtl
sl oI5

S g (512 51 39 MG U S 51 Lt VP oY 318 35 o (5919

grgﬁ?} A | “ﬁ';é allas

abfaraji@znu.ac.ir :asbLl, .\l pl oo (oylou; ol&Kuisly o o ldlyas pole ouSiily ¢ Sludl (gldlyse 09,5 .

rahimi.nafiseh2@gmail.com :asbL], . oyl ! ¢ ) o ylos; olKily ¢ bl e pole 0uSisly o Slusl (gldlyse 09,5 ¢ Jgiume ol g5 .Y

oNS>

%

Ao OleNb!

S ol O Uosd Coage 3l sloans 13 () 6 jueil 5 (RS dnogl ez 1) 1D
Sz SgSl g (Do 3blie cals b Ban 5yl 1258 a3 ld (e 3 (b L (n e )l
A3le Jilo o inte 2 ol b a5 o 51 (56 SI31 LS5 0y sl 1o o sl (4 e
203l &y s OF Conng 5 llids 03] s (bolio 4t 4t jolaio 4 Simgly cnl 50 tRe R (W9,
85 5 Saily 3y90 Ml g8y 5l dn 9 L8 glp SAR (g)bl) gl ¢ ool il )3 V¥V olo sl 5
Voo b gl lad (JBSlgSe 00 e 5l il gl alljy 4l (Sepginw oSl (ololid (gl upes
@ V0 e S8 L JSulgiSe Vool lid s o3 5 JSoligSa b 55 jlis (el JISlgse
odia VL g2 agtngh (o JSpe g (e wiin o S ) WSl oe 2 VIO
(8,5 )5 Lo 3,90 5 15 <l > (NCEP/NCAR)

DAYy #l ol b lswaly liuosped adllas 390 (il 55 45 35 o 5 S s Corlus sy BATBY
Jowo 3155 QLS NAY b (08 liwjed LS YFO b jeubpSitio S 040 b bl oyl b g ol
3 Jedyl sl 4 ods dylg OMw ws i 3 LS 55 OMw (slaaigy BT lors | Sib SOl s
SILL 5 ugh) kalpd (oled (08 wal)d a5 Al e liwl (Jlad (sl i oed & bgiye anllas 3550 e
Cawl o Bblie cpl 5 5l OMow HAS )b dlus ) ) e hawdye LY Gos plod )

SBeabB gl S (o)bl) ol (65,150 o5 cusl o] 5 (Sb gk cnl @l 38 S Ao
oo 3 slodgize (gl ST LI bl e Lo oSl il 5 (i)l ) (s I3l s
Sl b ablie lp 1) Sloread (pyige Wlgice 2! Glpde M Jgo (Seingivw bulyd g Jow jls
oles 3055 ool Jleis!

g dlis o gob

VEY/YNE il g ,U
VES/VINY iy dy g,
AR ARAEA N P IR

:hbj'gdﬁs
eyl bl
)bl polas
AFeY ab s
ik_JM'.M)

L Sezgims slgSl

() VY (oo Shibbio (lad foo Saingiaw sagSll p AL Jodyl bl VY 31,5 o (698Ty (VF+F) dusis ¢ coum g Sl (>, ozl
http//doi.org/10.66224/jsaeh.12.4.2 ys-50

soiled ol 1yt



http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

JFeF oF oylois Y 0,50 o lamo lpblio o lds Sudni 144

dodio
e 1 S ol 4 S B osd cage p3l laany 3 LSl 6 )l s g died dang (e A3
ol 3 S Sl izmen g o b dlio (sl bgy g s onpsy SO gy ol Sl 09d wBld lar 3 (xS
i placuled dsgecme 4 Ol o> Copde 355 JLE Ao g8 )50 o el> Cupae 0 L &5 Cunl (blue o et
0,505y Jold yidw aislS  bedlad pl Dgd o 03 5 4 OMew Cllud JialS 5 (S sliwly o a5 39 0
L_:M...w Copdo g J).uf dlb)l.w)...c ))5\.».5) ).4.‘>| dl.a:JLw 2 Lol 0dg o),_c 9 Lzz’uiw] chJ.uJ...w A le b d]b)u
podes Moo Jow soadd ag by onl cnianjees 5 cnposls 1 (o Cunl oad gl dinge (ho) Ol
bl 4 &S Cowl OT LS baid pl cul Jow jlod (5420 10 (slrodgione O’)f Uaduie bddd Cpl ans il G
P g0 chled e 51 IS b5l baiss 5l ge pl 00,5 0 ddlaio ) OMaw iSy 0950 5 dilBdgy ablie sl
5 oMo JJ?U 9 ¥ d‘ﬁ <\J9] e Aulyu’.n W IS W A u’...wl.m cdy b oS Sope D 9 ) 0 451)‘ adleio
Joime Slals g Slylud g0 ya0by b cdlaio 13 OMaw 5 55uS Jogas (D p3pe (2T maw 3, YL b b sl adbie
O S Al bl o olbcodgion g blse (ghyld plas i as 5l deng M il (gl (goasio sl oo,
2 P92 095 9 48l (Sdgpen 9 (Soiddo s lacsilo e g agbey Jol 09,5 I )13 (Jolog)S 93 3 1) lag by
g Jd 590 3l o Jols a5 IS atwd 93 50 593 3l o (Yo ) (e o' 18) sl yod 5l i ) eolisl 4l
3929 b g Mdlioe dudygd Sl oad oali (5l QUL el (Jldpe 593 I tomi edee anadb sl Sl s
oSy cdlyys g odiomiu lawgy s Jlwyl (6551 olwlp Jled ja0 5l iomaw .l olyon slacodgass b odyiud 5,8
A cal Jlb ygd 5l o g5 3l laiges (SAR) T e gian douyn Jbly (YO FLuldS) 08 o Jos Jlo)l 2lsel
S 32 (8551 05 4 )53 3l e 9 45 (oo Sl (e Camms ]y ol 5 03,5 a5 Ll L glel (9368 ) e Sl
23,55, L olyen (glsm 13 g sl bulpd ) gy 5 ) (s)bypgead (ISl Gl asls Lle 508" o b
)90 o5 b epolas cpl el ;> YU abje S asdS gla Jlo > (glply polas (Yo Yo ColSar 5 (Sl
3 ooty eslatul el V=0 Jiiiuw o)lgnle pglas (58,5 41,5 poas wyiwd b dm 4 YoONF Jlo jl Lol cé,5 o )5 oslil
» Ly (VHAVV HV+HH) (¢ 500 M 6840 slrosly C (C-SAR) kbl edlaiwl b ojlanle ol .53 )3 wal,é aosls oyl
20 Se cE 1 oes 595yt 1) 5500kS YVO 03gaxe 0)lsale ol jaglad "g)lgi e )3 S o (g )b g 2o Yo
WJow lble oy Juiw o)lanle polal dtws p lacubl 51 S (VoY & olKan g (555b) a3 o Libes o O

Lol YU Se g (Sloj Bd b0 fuw 03500t Clune duwlxs )] 5l (b slac)lus ¢ b ol 5

- Khan

2. Klemas

3 - Synthetic Aperture Radar
+- Maleki et al

3 - Sentinel-1

6 - Strip Map

7 - Bazzi et al


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

sV 220 9 30 | Ky sinw slos o ST b Jurd )] Ll 1FoF 35 s 5505

9 E9dg & dog b.amd o &) glite s b olaoMaw o) o bl j> dllo den a5 ol olayeiS ales 51 4l
Gl 5 599 1 Lioriw ST 5l edlatol b (gossio Sllllas (ol pl 5 e aaw 0 OMow Slalllas Coonl
905 o)Ll o j GlaES 4 g e & Cul 4B)S g0 ez g ol ) e il e 3 2l Sl

ol 13,8 oy TS5 aiaie |, TISGISAL, w39y oM SAR slnodls SaS 4 (Y+12) 55t 5 (6 yigsST
5 B35y JUIS (00 s (M (slocudd g i) (s5olshyge ) (il 4 oo Jrw £589 45 292 o) | S o]
S 42 yoSde dilaie )3 (g)bly plad S & OOl Gl & L) WD ol & rizred Bl 9 e o] Jolg
SAR sl (slolgnlo (slaols 5 53 j1 Liomias S8 & (V+1V) TysS g laony 435 oo bl (KaS 55 ko dilato o o
SIS 48 g 1 5 Sl gl elaeidl guls 5,8 (uyy |y 1id Pyl @b 55 LIS adlaie e 535S
VS g gy S o s oy Kigy 5 6 pripillanl Stal33l 5 o il ialS )3 gl (oS GIS L olyen SAR
ot YOV b Gamge syl (b 5 1w M35 (e Sl OV ) izt (5] sloosly S8y (Y4)A)
o] S5 o, 4 Yl ambn 5 398 55 b ] oy pabas ablf L o 3 0l S W ks s
e colie Gblie lolid a5l amslio o Waodls oyl S8 & Sl o 5 ol dsho sl oM aalllaa 3 L]
Lo (YoOF) Y ohlen 5 Kby 0,8 g0 il g alel Sldas (gl conlie Bblie  slulis «llges (sl olKaly calo
1S s s ol golis cisls 8 gy y9e |y Wl Cogi b1l dilaie o INSAR 5 SAR (slmosls 1 aslizu]
pobad I C Bl SaS ay (VoVe) Vo hlan g (olsS sl H5)65 5 oYL culilB 5l O[S )3 (g)bl)y slaodly
aw by aS ol L Wl ol wid)S wyp |y gle ol oy pe alngy Mo O it )b, slaodls GRD
ol athy O o5 4y adlaie oyl S oo

or ) dim 2 01 6 g Gyl Colue - e @ad (g )by slaodly 5 pglas SSTL (WAY) oyl g 068 @
Egoomo 4y Ollgy diuin 9 0)l (o) e dlaly )b (iSTy 9 de i b b Ollgy Hlade oS ol Hlis gl o)S
Egoone 9 ©Mb ST g ol OMew ©Ad Bl g (55l (ST 5 ggeoe axsliy sl dtunly (AL STy 5 )L
Sl Y i gl S8 & (YY) oylKad 5 losks .8l tnlys inlS M a5 L5l guadl on
locaadly b ol Gl g Jow Sl atgy (5551 L gl ol win )8 gy |y eSSl WRA (323,98 )l
asllas 350 (Sloj g (S0 039050 3 Juw (sl s yasis > oYL el il gylbly cleodly &S v ) I (S e
Iy ooy bl g VAR (33098 oM i g 5 ool L 35 (Y+¥Y) oy Ko 5 g0l losber .l 4zl
Gl 4 aag b gl ogr (S5 Ol aioy ol (L gl sy @l 03,8 )y ol SR o280 S5 4,
pobas 1 oolizel b« (VFe+) 39)] dl5aecme D9 o pd VY &iye g N SeSume o pdYVA 5l sl ol s Ll
25 aag gudl ISkl hg) Sa8 4y By g gl 1) WA (329598 s (5508 4 ) it (b,
D e oS VAR 8y Ol 5 4 e QIS WlSg, Seilebopnss e g o S o o s ol

1. Agnihotri at all

2 - Ramganga

3- Ganga

4- Rahman & Thakur
5 - Kendrapara

6 - Orissa

7- Borah at all

8 - Kaziranga

9 - Refice at all-

10 Basilicata

11 - Kouassi at all

12 - San pedro https:/fa.tr2tr.wiki/wiki/San_Pedro_River_(Chile)


https://fa.tr2tr.wiki/wiki/San_Pedro_River_\(Chile\)
http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

JFoF oF o las oY 090 o anmo <l pblio oy lds fdai ZA

WA (32908 Mo iy SAR (ololy yobss 51 oslisl b (1) comsld 5 cpilolas .l o0 alssg, Bl
obis ailaie oyl 5l Shwe 133L ol cpiomen sl 4ty Ol 5 a1 ) a9k VVD g saglS VoV s 4 ¢ o)lo
w5 W)l g Absg) 59y p3bj b 292y by gpY pis cilaio oS Cud SKedy dw M p AD (S)k oS 0l
ol 039y dalaie ;3 uw 2wl Jolge 5l S > oy (sYb oyd 9

.)l?o‘ d‘).: L;:Lwo L duiiss u)l &} .)9» U.:la))l u.iu)w ) L 01)@ Ju.))l ul.u»‘ 0393.790 » VF.Y .)].))> J,w) )‘
Ol g 6ySslr sy S0l i O BB s ol glio g il sase Cope osad 3 bl
Awl) o)f‘.é 9 u"j U)Lw k_))Luu>

g3 g y

aadllan 390 LS yi> g 9ol .

B oYYy g Jlad oy YAOFY L YVOFDT Llslis Slaike § @peyieghS WABY 5 b sobue b Jus)l il
&ly 2 Ol O (pe Jlads > ladd £5 g 10 YV (250 YO oliuyped A L gt S ) ledllaas 1 By Jobo FA%DD
5o siaghS Feo b plrlydlisyseer iy 4 pliel ol ()5 5 s b Jlad aluen () IS)cwl oud
2 oM 055 by o | e FA- e b plil Al aiiye ilige (IS 5 () (Brdpbmlndl ol oSyt
{VVY o) ol i s a5y 9 b Sie (Bpdiosia

3PN

SN

Ol 9 Jadyl Qliaw] bdlyis CurBige . ) JSO
5 Ghgs g Losta.Y
Lo yh oot pl 2)S Obip Lad 4 1) it slaojlgale (g 1 ojlgale gl VoOF oygl ¥y L)l (olad puils]
oditiw b oyte Voo SlSe S8 ya8 gy g 8,3 15 bl e 5 e pdaw I (6 yieshS FAY £l y> Sial
odomi (pl Aty Jla oLl 1LY (el o alblas)og (oS 5 ajsy JBl) 9 C b > U8 (A 5 B)
I sl sl jlns Slgce M il 55 ol 68 S I il oo 05 S5 b g plo 1 ol sloaigy (il
oo ol pglal jglaie (pdy Al odlatal ) - e (glojlgale ygla | (oMo o3gaoe (plulid (gly 5y ke adllas )


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

$q 220 9 30 | Ky sinw slos o ST b Jurd )] Ll 1FoF 35 s 5505

Soj Jolgd nl S BIVVAVH (005 Y9 b (ogSingS Colo Sl Jow jlan g U3l 09y W Glej iy b
p2d B2 s cizmen () i)l 03 ddlate raws )3 o leld s 5 @M O o2 Sl )y polaie 4
Saglioped 6l 2l (Gelume Gblie dlaril widg o)blre (] poxs 3)50 &5 (blie | (apwy gaw o]

g 03l inles adlate praw ) OMuw | (b (8,50l Carwg g 035 Juw (3blie Corlue b cdad Liidg ) Ju)]

83! 390 polal Olasuin .Y Joso

Sentinel 1A (SAR)

Acquisition Date Level 1. P Mode Orbit Pixel spacing Polarization
AR VRS IRLY GRD W DESCENDING VexVe VV-VH
YoYY/-0IYA GRD W DESCENDING VexVe VV-VH

Ll ooy dl8 Jlasl pslatod; (28,5 g0 (V) USG5 allas SNAP Jljile 5 Lo )3 jygleas (5315 st

e SleMbl gl 5l b o 8l e iy adllan 3y50 dibain d9d> 0jl5l & 5 &5 Slydl wrd Ll gl
JuSy 85 s Ban b jho LS (yganl yldl8 olislyy 008 08105k jodlie cosizein I (3L slallad Bl g 9
$9) 3l Sl Gloggh Bl g pgal i 5 z9dg Lais Ban b gan dlspo )3 b dnalne (e iS5l jlude 4 pls
5 swol) 23,5 Blo aS) 1ol paal Sli g zasy Las L U ud solatwl &) Gls pld 5l ond suiSTy5L slaesls
odly ot puf g ostannns slollad el A4S oliziis piuams § (6)lgenl (B> 4 dngi b dabl 3 (VFe) ()] K

2 O3t o 181 5l e gam 5 )3 b edlital gl (gl potin Sl Sl T @) sl gdiee 19 o
aigg gl Gblie slo Sy ead olitl oSy (STl J) ld 5 o loaing SS& 5 ol Cap upal
g @l piujl S polatedy idgy Vb (STl culps s ol blie 9 b G810 5L calys b
o ylla (g oS 5l exlitwl b g WO S5y pguas 3l ookl b e 03,5 OBl yho ¢ S dae b aliwl s Ol jue
Dad S8 K055 5l sl mgigesd b K392 OF (sl Wb &5 plalases 5 (Mowpé slabazmo 51 1) Mo dilaie
Mley 3 oiy)8) IS5 et G Gopb Sl lp cpl 05 s Jed gl & LS pglad jglate
o ) g5 ol st s b 45 393 el 003 53] slmodls g5y p Aol yh ol Jlosl 5l Gt .y Sy SNAP
2 osd Sl Sy g o il jolie 4 a2 b s W9 0> J5k puslal ) dg2se slaosy (Jloy o 4 A
B o e ot 3blie plsie 4 cliolis 51 5V Jolo (gl b))l 5 ol Jolao (2l 5l bl s 5l e ol YL,
Sl ey base p3 sl plo g (0390 O sl L8 51) O chyls gblio ¢ 03 Juw digg dw 4 adlate JS g i3S

54 o’ SNAP-6

p ™
Jagl il — e ciedhl O A | g L I TR

!

Ol S ) | ey ALAJLE] | ey el ol el m— gl ) A0

V - gl (5318 Gl Jolye Y JSUS

gl (93 add Jl siluli 39 Koot s sl )5 S cod g ol G)llas 1By €83 eSS

1. Zambon et al


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

1FeF F o )laids Y 0,90  xo Ol pbolko g lad fdxi &

oo ynylS b o) 35l s adllas 350 3blia slyy LAND COVER 3l on 81 ol (s p)l8 4 b oy csla
56 Wl s G5k 3138 b plojen (Siginn bulpd aohl )5 250 ()l 0n (g9 cdiud Jrw ygue o > & Ciliso
eyl clmodls § as Obesl Wl uw )by oy oduled lgie a0 VY 33,3 YA 59, jobaie ps «cd,S )13 Jdos 3)90
5 28 g 3 5SSy B 5 (Sl o JIlgiSo Ve s Sl b oSl B 5 sl
Gl Sy e Gnoin Gl S0l @ty 2 V0 e YD S SSE L JBwlySe V-
o 3550 Uit ] Lygs i posmap 35 390 (sl g > (NCEP/NCAR) stoio coYL! (593 sloingly

caf )

o9 sbasl
SHhw gblo Il N

el s 51 Sy 0 il SOLAYY oYY U Y ol 5l ooyl bl wliblea S o)l glaesly yolwly
Ol 3y s (o055 Ol ) shoshen TV & ()L (liae nolRiual 51 (S 53 45 (s pskar 292 03L81 la3T Joud)) e
Jibe 55 (blsyl sy w50 )] il Jlod blio | (S > i £585 5 (KBS sl 1F-Y olo Db g
Colume ol jslae & iagh cpl 0 10005 sble pl piSle 5 (oolae ©gd g lae cudd galivg) ;0 (SoSuume
38 ey 3 g 0 8T SippgS Calis V= Jition juglad S 989 5l dnr 9 U8 (sl Mo O Camsg g 035w Gl
3 aglnt g ol slading SSE a0 s Sygo sy 2 ¥ USS Billas (Biby i Slles SNAP
bl Sy 5 ol sloding osimoplits pomly ST 5k caps b oy ol 50 &8 45 odlizul jyglas pl)S sin
iblio jlazes o] 531y e ol ) am LS gl o b 2535 ol (sl algg oaimd lis 5YL STy
Julos ) oolil b vye ) Hlie Olesl b s a)S Jasyy ol edgaome lgim 390 00 ) ieS gl GbleKaw plie o
Jam g U3 lp (oMo Ol pre o5 8 asuiie WS e Ly Ol e Sl O & ) SISl agead plS gt
oy LS sy oM 1 8 sojl 2 bgape gl o5 (gshar sl dily (g pRodiz Slps WYY Jlo olo 23 o
ohg Qv Jlod laciond )3 S5) 0505 blE 3529 g (b SO) 05 bl gLy «oMew g989 | gl 9 1S
Slaciond 4 00d d)ly Ol w45 ol ol Solo ol ol 45 39s 3900 Hlas Hao GLLKuw ;D jlie Cudd o3gi50 4
&S ol Gblie BGls g ,l8° b, ;0 o Db (gla wu])8 el 5l amy asldl 3 a2 o gy 1) (g Coluwe il Jlod
S w5 sbol Wi paai K Band Math 5l 5l eslil b (oM bla o3,0] oty (¢l cciily dgng adlato j> LS
s &y SBleSias 5l jagad 03,5 55b s pgual L1 (glyy e -390 OV I patuiie (gaiainy oaimd LS
w29 b (295 Al Coled 3 (VUSE)9d 0 03 plie Cubd )3 J5)b yekar ST 05 LIS i polad ol ) Al s
b rle 5 2)5 SOy b odjew bl ol SOy 4 Ol 3959 jome Gomen (ol digg IS 4w )3 0ad asidie ailinl > 4

A g i (sl )


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

A 220 9 30 | Ky sinw slos o ST b Jurd )] Ll 1FoF 35 s 5505

(35 slaaidly sain) &) Yo E989 51 Az 9 (1) B Japwwrd pglaas Y JSU5

b «wd)S ©jgo SNAP L )3 daome (gaipail da oS (Jod LB g cogllae <85 00V (dlyy an 6B
dlawd OT Gl pl 5000 )3 ol sl b S (5] (sl g 53485 Syguo 4y WMo 3 Cow laodgizns b Sy
so 4 So35 b jyio Lol (o g jaw odgame (5551 g widg ol 4 o5 L YOO ] o8 edgaome (b5)) 457 ola Sy
b gy (sl 035 i blio Colus g 13,5 Jitie plisln il 4 (298 A8 s 1 5] 2525,
(Y Jgi) 13,5 S8

83 aw bl Colino .Y Jgus

Jow jl b Ol Conmg | oalslass || el WU O Gy | gSely Slass
Ol e . Ol s
(Lus») Jrw (,us) Jow
VAY/YFAVY VS S AJRVY+0 ¥ )|
YYO/f - Y000 WYY e (pSeia DAY/DOONA ¥o-v Yo dls
£V of s B-0/-YV .55 Tyay 3Ll o)k

3 b O g S pobo 4y 09y adlaie )3 OVs 98 5l dn M | 6 O Conng imd LS (295 g
P oig ol Cubd odgae ;0 il Jlowb slaciemd ;3 oM sgdote oy yiiin g LS VEY Jud)l bl jd M
o930 )3 () GM 5 joaMal ) olaisy Ll el dibie o)f Cuand ol 5l g il )8 Jlguwaln (i jpd )
2 dibie (G5shisegs il &S aimaly ) (SB)S i (00)) 29) o ase 5 5l () sl B gl s
o 3 28U Of Cansg iy Sl o)ly Gl el ) am Caslodgs b0 )8 GMEB 5 jeaMbol ¢ lgwaly (S8,
Ol Oyt 58 ()5 Ol b 53 B odd (BpdpSiie «lglo (8l 3 (g e (Sdie Gl joid Jlod Cond
ol ol 03Bl il e 35 50 (Bpd dgilel 5 IT liesed o d (f Sl G > (S8 S
& 08 Jomo 5 sl 05 sl 5300 2l 15 )80l 09 0,0 39 Bl )3 s Ol Canang oy i e
(FUSi3) sl )3


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

JFoF oF oylouis Y 0,90 i olrro il pbloio o lis Ldoi \Al

47°0'0"E 48° 0'0"'E 49° 00" E.

z
: Zz
S <
= =
< =
=
" e
-«
= .
= =
= =
o S
=
= o=
(o)

Lalad

4dldn gy
| Rt
l:l_ IE_ 20 40 80 -
4700 48° 0'0"E 49° 0'0"'E

anlllan 3,90 dilaie Mo Al ¥ IS5

o 43k S g S S (i .Y
a3 VA gl JSwlgiSan Vere byl i 4l Jos)l pliel jé Jow (05b (Sstgi oS alolid jolate &
Voo ¥) e JLideS Jold lis She cpir Gy cal 3 a5 ol Gl byl )lid ald pwyp a8 QL] VLY
(V++0) liwinS 5 )Lt o 5 (JBwligiSa Ve +F) liwye LideS (JBuwlgSa Voo ¥) o)ligls LideS (JSulysa
2 s L8 o8 sl L3I S5y (JSligiSa VeV 1) 535 sbys Jlod jlidyy o (JSuwlgiSa Ve o¥ ) plos jlid o5
2945 9y 2 2lSen S b B (lajyy Sl g sl Glinye g g (Suslads (Sl L8 oS (bl g9 il Gle
S b B sl 0 o] il 5 Caslond japedyy (e ok 8B $She b kel 5 0ud ple] 3le
Sl @lSer kil g csbye 5 p)5 Sl I jge b bl cnl cunl 03,5 gyt Glys 58S S0 U yeee
by g oleo) Lt o5 (sladily o Lo & o) sl Gl o el g 03,8 ol |y S 21Ty o 5 g ol
Ol e g 5> (slager 9 5H LU Lulyd cpl S @25 I bz )3 |y Sl Ll col o @Bly (6555 3y
(il = 0) sl 03,5 o3l 51,3 5 Kt (5.1 59y S 318 (sl ]y o)

b 16,30 eyl alem Ui S50 iz o) ol )3 431 L 5 Jdliy g5 00+ 515 Jpmily 35 15 4 g
Kap Loty Eli5)) 08 3950 S omed sl ALl g2y e Juuily g3 OVD: b gy glis)] o5 ¢ o Juuilivgd] OAD-
Atwd cpl lady 8l b (ol 00l diny jeore (S L olyen (gylhe liwly b wilinae gl Jlad (g9 0 OA--
sl 02 Glpl o e 5 0 Ceams s o] (Byd gl g ailite Gl o Gty ol (08 s (b S el
by Jleds j30b5 Bes 5 o)hidlcral lidl b ogl (605 S0 el dilinne gbyd Jlod o dtwn opl (6,5 IS
b oll 8 Jlad )3 &Bly iyl 5 omb slogeys eB)ln 3929 Jdu ogl nl sty pbrale sl oad ail e
el 228 )0 g cute (2136 13520 )3 9 00l gl> 13 &5 lpl 0pf Jlod Cunl o cely slager slapb 2 Sbxl
soximd Ui JSbgiSa 00+ 515 ,lid (el 4k gy (0 —0 JS) WS o5 |y (sad sl o)l 41,8 ¢l
2 JSal N0 Gliwye —lhe 53 Cute IRl sl p JSl /) L g 3 Cute Gl (nen Kol i (ki
56 o 1y ody) il e g8l ) (il 4 el 391 4y Sy =+ /) b ) 35 50 3 ke (5Kl 4 4l
Cogi 5 (Wl b Copu)lgn dgmo 4 oo Jod)l pliel U i Bl pl saaily ()ad oapiS caul 03l 18


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

vy 220 9 30 | Ky sinw slos o ST b Jurd )] Ll 1FoF 35 s 5505

O JS) sl 03, walyd O 5 2l sl o)L g pl Sl gl oolio byl 11 Ll o didlaio )3 (595 (5)luLL
P okg olrlope Jlad ) (o Casb) jo) nl 3 & Cansl (pl GbsS JSbgiSan Ve 15 )Lad o @3 po2lie (g -
At Sl o Cugby 3l gl gox Sl &S Canl sy Joyd Vel o & ooyl il e ddlllas )50 0350000
303 sy sy 2 b 02 b ] (sladily o sl oad Bly )35 Gl b 0 Loy A Sl e b gl (555 e
&S Cuwl ol (pl s yomie Jud)l il 3 Cogby 5l liee opl GEIES csl 0ald 1,8 15U cod 1y oyl bl 5 b Ceonw
0Bl ol daS B eladl ()b 1 olie cnl g98g -y yadhe ¥ 5l G eyl e il (sla i o ) (S 5

w00

1020
sas0 o18

1018
sao0

1014
5750

1012
5700 1010

1008
ses0

1008
se00

oo

0.15

0.1

o.08

o

—0.05

—o.

Dr 3155 ehans (5150l i S50 B 155 gebans 53 i oy £105 ) 0 (Il 9350 ) U 515 4L sl JSs
03 40) sl Voo s 3 (oo i 3 a2 JISesl) ol 950

S 25 4
9 olgw dhy b 93 (g (2liwgy (L)l slaoly (uoy> Ve (38) Sl (bl sy cu 5 L AFY ole sl s )l
1y poye b g Jlgel 41y Sl clud S Sl 59 cslasyrels g ogee Clelb (3 o 3l 0
by calis ol copte lp syl g clblre ol malS (clp pas ol 1wl 03,8 3)ly obg) 5 (o
Sildbo e sl g, dler Sl (g20ste (slaby, il oo (S gl bl CaiSy OV cov bl
4593 5l (homi SGIgSS oS )l g9 DM b slp 038 9 Slojlgale polar Sl oolitul ((Sygam 9 (Suiglg)n
ol o Gl 5 M sl digg bl sl b |y Gyt 5 oyl ey otakae Sl sl o lgale (slao 3l oS
oslizl S ol o sl SAR ()bl oliad 51 lgien xSl 3l Sl casgioe JIKi] slaosls dix ya il o
SoS 4y s odlil SAR (gybly polas 51 sl liwl 13 CMw (o5l IS5T A g (glp pols imgh > S
hen 5 Sleshs ol b a8 sol cowss +/+) LiS1 5k cops @) Juw sble 5 ol sloaig (oo, il all
adlas 3)90 Gliwl 3 & a3 asuie (KBS Jw Colue (oyp b g guen (W) ()Kea 5 Wb 5 (V)
255 Ol HUSB YFO L e peSidio LS 00 L bl oyl (b joed ) US DAY 2 Al cislis b lguoaly (b o
@ ol D)ly OMw e oy O LS j5 oM (slaasgy LT lends (K3, 50T jlad Juw 51 ke VAY L
Lulyd oy p pole 380 ls ololp Al Gliel (Jlod lagbiopsd 4 barpe aslllao 3)50 (loj 5> Jud)) liw
OBl A1) 4 e e yg Y Bee plod ) (6Ll g (gl Laulpd (eled ()08 walS &S g ul SOly (Setginw
Gy cslmodls 6y )5 4l 1 31 Sl iy o) ol ol 00 Jusyl il 5 (iblie 55 o O 5


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

JFoF oF oylouis Y 0,90 i olrro il pbloio o lis Ldoi ¥

il ST LY il e oM oSl b g (il Ssl o edbe il sy la culblB gl

b s S8 chuM...w L.:).’>Lo L_Jl).)‘ u,mlf 9 d)..iw.u P u.:bb-‘ U‘)"“\A L ..\J‘yuﬁ J....u )Ja.'> uo)m 5 dl.tbobﬁ.xxp
Ailes Msal oanl Jleis olay fuw b ablio (gly |y logenad oy yine Alg0

S oMo

aolsl 4ol 3590 yol opl g W03, coley |y (IUS) gl ¢ ole Limgh ol slisil g plil )5 B iy
QW 9 &5yl

Al o8 )l bnodls Julox g imgd (o)l and daodls (gyglaes 50 By den

Blw oy

b o>
Gl 0355 515595 1 (Slauwss b g Hlojlo g Jbo coles I jols dllao

S5 il
3500 (6ol 3uls sale 5 gyl (sl ks &) LIS & p e o ygls

&b

cla s 5l oolil b liadS bl Juw 51 56 0T ola aigy olwlis ((VF+Y) lae «(634,5 allie goino ¢ 55,1 DU ¢ il
WY ol GIS 5 100 j1 it dypuiti (WAY 33,5 it Juwo 2063y90 dlllao) 4ol (clavodly ¢ yglias ;1 odlitul b ¢ Jumw 3 )
https://doi.org/10.52547/gisj.12.1.73 ¥¥-A% (V)
YEV-YYD (F) VY . SB 5 o pple . pol)) (6)5 4y ans 5> (calud oy pisiy
https://doi.org/20.1001.1.23222131.1401.11.40.5.0 NVY-30 (¥ )\ ¢ liwg, dewyi 5

Copde (o laled ol Cupte 3 Jow plpw 0l pasiie belos (A8 5 ey n (VM) (e 558 5 Lopaes (o3,
.gj Ol).'xg
] ooy pwdige 5 pole alimo o 3ol Sin 5ye8)) bl py (oS Gl gl ¥V ule p o Sl 1 20
FY-YY(ay)a

169,90 aallas (SAR) (o bbly polias 1 ool b CMws (518 sldaiids (ol (Ve +) dgmmo ¢ owld dosms g dpow (opllolas
A5V (B ke s of  Olew (slagiagy B Gl Slwsed OYAIA o8 aw
https://doi.org/10.30488/ccr.2021.308697.1053

AYAA (p3yg,8 uw 63y90 anlllas N Jiiw ()l polias 1 odliwl b CMuw 15y 4 ags (VFe+) Lvg ¢39)l ol dexe
https://doi.org/10.30488/gps.2020.226387.3224 $a-A+ (N \\ ilss  lslpis islo] dlo i3l )l s


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

Vo 220 9 30 | Ky sinw slos o ST b Jurd )] Ll 1FoF 35 s 5505

References

Agnihotri, A. K. Ohri, A. Gaur, S. Das, N. & Mishra, S. (2019). Flood inundation mapping and
monitoring using SAR data and its impact on Ramganga River in Ganga basin. Environmental
monitoring and assessment, 191(12), 1-16.

Amini, L. Argany, M. & Abdollahi Kakroodi, Ataollah. (2022). Detection of Flooded Areas in
Golestan Province Using VV, VH and VV + VH Polarizations of Sentile-1 and Landsat-8 Images.
GEOGRAPHY AND ENVIRONMENTAL STUDIES, 11(43), 94-107. (in Persian)
https://sid.ir/paper/1034827/en

Bazzi, H., lenco, D., Baghdadi, N., Zribi, M. & Demarez, V. (2020). Distilling before refine: Spatio-
temporal transfer learning for mapping irrigated areas using Sentinel-1 Time Series, in IEEE
Geoscience and Remote Sensing Letters, 17(11), 1909-1913.
https://doi.org/10.1109/LGRS.2019.2960625

Borah, S. B., Sivasankar, T., Ramya, M. N. S. & Raju, P. L. N. (2018). Flood inundation mapping and
monitoring in Kaziranga National Park, Assam using Sentinel-1 SAR data. Environmental
monitoring and assessment, 190(9), 520.

Emadodin, S. & Mohammad Ghasemi, M. (2021). Monitoring of flood expansion maps using radar
images (SAR) (Case study: Flood in March 2019, Aq Qala city). Climate Change Research, 2(6),
79-96. (in Persian) https://doi.org/10.30488/ccr.2021.308697.1053

Jahanbakhshi, F. & Ekhtesasi, M. R. (2019). Evaluation of Three Image Classification Methods
(Random Forest, Support Vector Machine and the Maximum Likelihood) in Land Use Mapping.
Journal of Water and Soil Science (Science and Technology of Agriculture and Natural
Resources), 22(4), 235-247. (in Persian)

Khan, S.I. Hong, Y. Wang, J. Yilmaz, K.K. Gourley. J.J. Adler, R.F. & Irwin, D. (2011). Satellite
remote sensing and hydrologic modeling for flood inundation mapping in Lake Victoria basin:
Implications for hydrologic prediction in ungauged basins. IEEE Trans. Geosci. Remote Sens, 49
(1), 85-95.

Klemas, V. (2013). Using remote sensing to select and monitor wetland restoration sites: An overview.
Journal of Coastal Research. 29, 958-970

Kouassi, K.H. N’go, Y.A. Armand, A.K. Koua, T.J. & Stoleriu, C.C. (2020) .Contribution of Sentinel
1 Radar Data to Flood Mapping in the San-Pédro River Basin. Asian Journal of Geographical
Research,3(2),1-8.

Maleki, S. Baghdadi, N. Soffianian, A. El Hajj, M. Rahdari, V. (2020). Analysis of multi-frequency
and multipolarization SAR data for wetland mapping in Hamoun-e-Hirmand wetland.
International Journal of Remote Sensing, 41(6), 2277-2302 .

Mohamad Nejhad, V. (2021). Flood extent area mapping using sentinel 1 SAR image (a case study:
the flood of Poledokhtar, (march 1398). Geographical Planning of Space. 11(41), 69-80. (in
Persian) https://doi.org/10.30488/gps.2020.226387.3224

panjehkoobi, P. jrayahni parvari, M. javardi, M. & rahmannia, M. R. (2020). Investigation of
Intensity- Duration- Area of Rainfall and its Impact on Floods Using Radar Images (Case Study
of the Flood on May 2014). Iranian Journal of Remote Sensing & GIS, 12(1), 73-86. (in Persian)
https://doi.org/10.52547/gisj.12.1.73

Rahimi, N. Jalali, M.& Rahimpour, T.(2022). Climatic feasibility of walnut planting in Rural lands of
Ardabil province. SPACE ECONOMY & RURAL DEVELOPMENT, 11 (40), 95-112. (in Persian)

Rahman, R. & Thakur, P. (2017). Detecting, mapping and analysing of flood water propagation using
synthetic aperture radar (SAR) satellite data and GIS: A case study from the Kendrapara District
of Orissa State of India. The Egyptian Journal of Remote Sensing and Space Sciences, 10.2.

Refice, A., Capolongo, D., Pasquariello, G., D’Addabbo, A., Bovenga, F., Nutricato, R., Lovergine,
Francesco P. & Pietranera, L. (2014). SAR and InSAR for Flood Monitoring: Examples With
COSMO-SkyMed Data. in IEEE Journal of Selected Topics in Applied Earth Observations and
Remote Sensing, 7 (7), 2711-2722. https://doi.org/10.1109/JSTARS.2014.2305165

Rezaei, H. R., & Shakour, A. (2009). Investigation and role of flood crisis determinants in urban
management. National Conference on Water Crisis Management.


https://sid.ir/paper/1034827/en
https://doi.org/10.30488/ccr.2021.308697.1053
https://doi.org/10.30488/ccr.2021.308697.1053
https://doi.org/10.30488/ccr.2021.308697.1053
http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html

[ Downloaded from jsaeh.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24237892.1404.12.4.4.7 ]

[ DOI: 10.66224/jsaeh.12.4.2 ]

JFeF oF oylois Y 0,50 o lamo lpblio o lds Sudni \4d

Solaimani,karim. Sharifipour, Mahdi. & Abdoli Bojani, Sepideh. (2020). Flood Damage Detection
Algorithm Using Sentinel-2 Images (Case study; Golestan Province, March 2019). IRANIAN
JOURNAL OF ECOHYDROLOGY, 7(2 ), 303-312. (in Persian)

Soleimani Sardoo, F., Rafiei Sardooi, E., Mesbahzadeh, T. & Azareh, A. (2021). Utilizing Sentinel 1
Images for Monitoring Damage of Flood Event in March 2020, the South of Kerman Province
Based on Random Forest Algorithm. IRANIAN JOURNAL OF WATERSHED MANAGEMENT
SCIENCE AND ENGINEERING, 15(53 ), 23-32. (in Persian)

Zambon, M. Lawrence, R. Bunn, A. & Powell, S. (2006). Effect of Alternative Splitting Rules on
Image Processing Using Classification Tree Analysis. Photogrammetric Engineering and Remote
Sensing, 72(1), 25-30.


http://dx.doi.org/10.66224/jsaeh.12.4.2
https://dor.isc.ac/dor/20.1001.1.24237892.1404.12.4.4.7
https://jsaeh.khu.ac.ir/article-1-3443-fa.html
http://www.tcpdf.org

