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ABSTRACT
Introduction: Proper flood management requires the exact location and time of flodding0 that crisis
management planners can reduce the risk of flooding with proper management providing

solutions. Studies in this field have been carried out by researchet§with different metheds such as the
use of Sentinel Y and Sentinel Y satellite gauges and it has been proven that\flood monitoring with the
help of remote sensing is a suitable tool for the quick direction of(fhe flooded¥arca. It is used in the
early management of natural disasters, especially floods. Théypurpose of this study is to prepare a
map of the extent of water caused by the flood of June Zanjan ¢ +Sywiththe help of Sentinel Y images.
This map can be used in the management and planning of land users iilood plains, raising the level
of awareness and warning people about flood spots. I the region, the development of flood risk
reduction plans, the preparation of comprehensive flood risk management plans, and the preparation
of guidelines for dealing with and resilieniee to criticaliconditions are contracted.

Materials and methods :The research method was cafied out in steps: in the first step it was
collected with the help of Sentinel-), then in the secondistep: SAR data were pre-processed. The third
step: the images were post-processed in the ENVI ényironment, with the help of the tree algorithm,
and in the last step: the images were converted imto vector files.

Results and discussion:{Examining the changes in flooding after seven days of flooding in the region
shows that the highest water level im the northern regions of the province is in the vicinity of the main
and sub-rivers of the Qezal-Ozemywatershed, especially in Tarem city. It was land with YYY/+1VY4Y,
after which more number ofijpolygons were seen in'the north of Zanjan city in the area of Qezl-Ozen
aquifer basin, Lower Zanjanrtdgare, Ghani-Biglo, higher aquifer with the area of ACRVARRRRAN
which these aquifers has taken more It has occurred under the impact of tectonics in the region around
Qezl-Ozen'tiver. Most ofithe tgod water was seen in Mahenshan, in the northern part of Mahenshan
city, in Mahenghan andéUriad divisions with YVe polygons and the extent of flood water was
Y/ A AT GIn [jroud gity in Zarin Abad, in the direction of the Ijroud river, most of the flood water
was in the direétion of'the Ijroud river with the extent of Y)/+1£+2 and with flooding of Y ¢ polygon
centers, in Abhar City, the water is from the flood in Soltanieh center in Zangan. The river (one of the
branches of the QezahOzen River) with an area of 17 lands was seen as a face with © ¢V flood polygons
around the river.In the flood of June Y ¢+ Y in Zanjan province, the height of the area was a key factor
in controlling the direction of the flood and the persistence of water on the ground (°-b). The amount
of flood water receding at altitudes less than @+ + meters was very low compared to higher altitudes,
in such a way that water retention was not seen at altitudes above )+ * + meters, in the high places of
Zanjan such as parts of Tarem, Zanjan and Mahenshan after Atmospheric precipitation had started to
flow faster from the low-lying and flat areas, so that after seven days of the flood, water retention was
not seen in these heights. While at altitudes of less than ©+ + meters, which mainly included the low
altitude areas of the Qezl-Ozen catchment and its main and tributary rivers, most of the runoff was
collected in the topographic holes of Tarem and Zanjan, in these low-lying areas. The region caused
widespread flooding and flooding even in the population centers of these regions.



Conclusion: In the upcoming research, in order to measure the extent of water caused by the flood
and to prepare a flood zoning map for the month of June in Zanjan province and to evaluate the factors
affecting it such as height and vegetation, Sentinel-) images were prepared for before and after the
flood. It was processed and classified into three classes and analyzed, and it was found that the largest
amount of flood that entered Zanjan province was from the north of the province, especially Tarem
city. Also, the study of the height factor in the flooding of the region showed that the heights of less
than ©+ + meters, which mainly included the sub-basins of Qezl-Ozen and the rivers around it, had a
high potential for flooding. Flooding also showed that the grassland vegetation has increased the flood
potential of these areas due to insufficient permeability of rainfall in these areas.
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V= i ypglaad 31 03Uasl b 555 ybinsl YF ¥ 31315 s sl iy
T a9 (52 58 Alils

Olpl ol (ol sl ( Sluil pale g wlusl cusisls cl,»}‘,i."og;

rahimi.nafiseh Y @gmail.com :=L51 Y oage oniiss®

\

s

Ao g aluw

b calio (0 pde loliBl b ol Copie o)l55400 0 Conl T fé, 280 @lah 9 1S yiadld ol aw cwlio Cy o
Ogmen (olite b (hg) b ke by dine) cpl )3 (ASEELIas By 1K 1) Jow (i plt wl da)lSal, o)
19 5} yiorias S8 &y oo Lyt Bl 015 ol 5 sl B oy ¥ it 5 ) st (] 0)lgmlo (sla sdizeias (6,515
o3zl 390 oo Logias b QL P 395 e 53 155 DS 2l oo 03} o i 30 5kl iz cnlin (5,3
A ool Vi 59Las LS L VYR, L85 olo 3 S Ml iU O Cnng i ags adlllae oyl 5l Ban 1 5,5 )8
33 S L& 31 o300y Jliin g BT oo 00 YU dlacuss O (0 5l (60)8 (630,00 p 9 Co o )3 Blg5 o Al oyl
5 ntonJadsio @i 5 b EIBELS o pie wols claasly ang M clils (il hgsb dusg ailais
\ 555 15 3lizl 3,90 iy Ll by (gl

P e 3 SERLINEI BT & 0> (g)glaaz Jgl o5 )3 :08)5 Cygo p5 iz 53 gy (bgy F (g 9 3o
5 Cd)S Sy 8> IR oS 4 ENVI Lo 15 pglad (5513, e ipgm 8 0505 (5315, s SAR (glaosls 1p45
D45 byl BB 4 pglas s ST

ke oS Casl 9090 Bl (5bsS ddlais 1> s 58 | jg) Cdn ClbIS Sl any (S O Sl ) 2 @I 9 S
Lol oloned afs oiglJB supl ase (o8 5 Glol claalag) Cglre 1> Gl Jlod 3blie ) O Cang
3951555 30l 53yl ddgn sgame 1 o iy Jloud 53 oSl s oy )] 51 s 457 ol 039y 1S YAV/ - SVAQY
S59853055 5 o S8, o o 45 35 0235 S 10 IVVPIRY o b sVl 55,50 oS i bl sl
» pliinle ol s Jlod Coond > bes pliiale ;0 Juw 5l 86 O odas .l 033 &) 59158 alng, Blybl 5> adlate
bl s 5 d9y50) liw e 55 ad odd liSa YE/EVAAS Jow 5 50 O Cawg 9 950k YVO Lol ygl 5 oliiale (cla i

Y¥o dﬁ:b)f)o.m u.ia)ijbﬁ‘\/&\‘m msbaﬁ)_?o‘ D9y yamno D uM.».w )‘ u.wl.» u] L'.;uuuﬁ L)")"‘""‘“‘" 35).’>u| D9y yauro D



550 8 oy b () 5 Ay s 5] 355 55 53 b 35053 by 51 5305 o s el ol s 59 sl o3
A odyd ildagy Calibol 3w el OFY L 58 seie < jguo

s e 69y 32 2l (S)E 8o 5 OV <8 o e J Sy (salS Jule S ilaie 65l ¢yl liaal VFAY 05 oM
W)l )3 &S (538 & 392 o8 (b YL el b gl )5 20 B0+ 5l a8 Slelis) > O O e ljee (-0)35:
Vo5 o8 5l dw oliiale g 165 o)lb 3l olbcend emen buj adipe blE p wuis sad Ol (6,Bmle Yb 4 yio Voo
Slelis)| cul 5 (ol (6Bl oo 585 31 595 St aay 4 yghar 50 03,5 Ly o s 9 €851 o Gblio ) gy o 52
3 ol oty 5 il ool g €] o ol o Bisos o8 a0l 8 ol 0 o8 o 3 s e
Cl (Sab sy el dilaio (39 Cuny bl cpl ) 35 @ox 8] 5 p)b (BS99 sbrdle )3 bl odas g o)) (=8
b bl pl suses 16 0 > (gled 5

05 ol olo 333 (sl OV (gvaing ALE g g oo 51 (U Ol Cony iomios pglaio @ 900 Jho3 9336 35 4ol
)3 9 P31 s Jow £989 Sl dm g U lp V- St pglad (LS e 9 EW)] (g
Ol e 03292 sl Jlod 2 bgapo (55 (il & 008 3l OV o> (o pn &5 A3
09> Jols "bdes a5 e B0 vl ieS wlelas)l 4 ol ol adlate (¢t ;
58,301 (laCiond 1D (o gl gy (wyp Wlasly (S8,50T 5 oY 5 g Gl Blbl cladiliag, o il )58 sl
Fobar ) 3blo cnl (i Jew Jeaily (bl cpl 3 52 Y95 (cpdided jile (BLS by o5 > (L
Lol 038
(s ol 1ol il 1535 B39



https://fa.wikipedia.org/wiki/%D8%B1%D9%88%D8%AF%D8%AE%D8%A7%D9%86%D9%87_%D9%82%D8%B2%D9%84_%D8%A7%D9%88%D8%B2%D9%86

.

4o
ooyl 3 (ommb (S a0 o 9 (S slte b i o lojls (gmebo (LM Jlas (RalS 5B o)y b
BV sl Sl jo 1y 585 05le ¥ 51 i (S5 oo )0 adcud b g eolgs 5l gauo ) FY g b &S aiiu
ool &l 1 0o VY S ol ol Sl yol ol 4 514,515 Lo 8l o p a5l 185 ysdeo YFe FAA L
YNV 03g) o 0 bgaye 0y9d o) 55 e (mmb sbM LiL,E 5 0o )3 O 4 onds ol Wlo Sy 5l aod V g
Amirahmadi ¥+ VV)ub iol58l ean] 1 Juw 5l (8 (oolail cljlud g 23l y; ol )l (Rl 8L o« d9y 50
Slagilo 5 ol i 3 (Ko ol J o s b ablia (sl e e 5 5,5 1505 M el 5,01 5 (et al
o, Saly 1) b b 4 dn g5 o a0 b Jogeol (c32y400 0 g camlio o e LolBTL 150 c}f.\.o O iydelyp &S ol
iy by Jew gt il scwlie oo b il 4 by St Sioaddl! bl 3 2logsiyteln g
2 Bl e g wdle i gpdpylas Capte GBI (S Bl 0ud eSixis gl (s9) 1 s pdyilad ol slo el by
o s b ablio gy caslin Josll S 5 (550 0ty Lo lel B 5 a3l g0 s 3o b alblie 5 (50 psl
oo sl CoMs - Juw 1 (b6 Cgllasl clasoly BlS L:b\m B 4l ol Gaa 11 il oun] 3 Il
i) (V) 255 plosl pldl g5 Al sl p3Y cplate ok el sl o3bal slo cllsd 5 Sim s Sl o)
cos ol Ot g Jow (gloatss anWY) @i Yo 3 el bl Lol 5 obj) sslte 4 (o s 4yl
Le‘j |))) | )‘.))95).3 @YL Mb‘ )‘W‘b)l) C) Ju.a Lj » )'1...9 oS u_a.\ol.m dlﬂ:c\.mm ‘ui )l u.wl., l.:ad).,,\:wT
) 55 LoNable 350 ;N 55| Cledbl g s oo il sla e sl giably amalysdlS (ol o lne
e oo cla Jbg, (MaSSari et al ¥+ )0)uS o KaS (5ya0b 0 g (6 S pronas Al yB 13 ladnd 4 g Jiad o
ol Gl 5 Ay 3 )l olpen ) alacdgioe 5 Llje 353 b by, ol Sl plaSyo a8 315 3525 OV il
2 P9% 09,5 9 Mibioo @Sgydd 9 (Siglerienr Saisilose 9 babe) Jsl0g)S ol )13 (Joleg)S 93 3 1) Lo b,
oy S 3 ol Sla Sy 99 > o 1 sl el 159 5| s 5 slolgale sl S oolizal anl
S8 )18 90 s o (YL sy o yen)d 5 Oy ol slgm alox | il g Lalid )3 9 5, 5 o
sz (Jlo cnl b sl e 03) e Bblie gy (sl s ial @ly CLl oM il 55wl S

(oS 5 jgy ,ly sla 03> Jogad 4 g 40 3l ioriw jledlatwl 1. asiSS il @ Sles oM (6)b paid sladel y

' - Synthetic Aperture Radar



Copdo g S ydelyp can |y gaiad)l OleMbl wlg o 4 Abb o 03) uw ddlaio @y gl ycinl Cus culio ()13
5 99 5| Liomie bKuSs ) oolizul b (gdasie Sl 1 08 o palip Lo Logad awb b plSin 59
o )bl pj Clidiod &) g e oS Canl 485 Oyg0 Gl 5 Olnl 2 O Gl diej )3 (oldle Gl lapia

9o
2 LS ddlate G (53,25 SAR ) (lojlgnle (slaodls 5 593 5l Shomis S oy (V- W8T 5 o
3 Hslys SaS GIS b olyan SAR (6,55 o 552 o151 (Sl o] (slaly ol 05 ey Ny L 5] U
&by slrosly SaS 4 ((YoVA) )y en g 150 aiS o Jaw Co oo U9 )30 puBllas] i1l 0" ol 51 tals
292 ol Sl el gl win S sy 2 YV Jlo romsge slatyls (a5 1y ST oS ) oM o) izt
ot oM adllas 53 ol 51 slizl S5 sy 45 Y Copslus 5 35805 Led ) o)), polas culls oS
s el oSk Cols caz culio Gblio slulis Jub j) sl s TONS o] (KaS &) 5155 oo 5 ol 1o
SAR (slaodly K8 & (Y+)) )Ken o (65905T 35 0l g sliel Gllee glp calio 3blie ololis
2 Sl 4 e Jow g5y S 09 o] 5 (Sl @l WSS & PSS ddlate ) ) M) 4By, M
Sy 45 ol 4 iz o3l 09 o0 ] ol 5 499, Y 000 g Mes (slacuds 5 nailedg) (555)g80
Sy 55yl S e Sl (KOs e dilaie Cog 10 Wity a4y 35S a3 (o)) il S8 4y Vs gy &S
55 s 090 |y W) oI dilate M INSAR 5 SAR cloosls 3 solizal b 55 (Y+Y+) oySan 5
s g wlsSgm il 5,05 T YINCLB 5| Sl meis )3 o)l slaodls 4 sy Lis Ll gulbs ol
w33)5" oy |y ke Mg wgs) e ) Jitiw o) slaodl GRD 5la5 51 C wl S8y (V-
O ghely on ot Sl 4, O ;5 4 adlate opl 5l LS Seve oy aw b a8 o L bl s
25 SN Mo TN s polipw YY B gl Ve Sloj idey b V= Jictiw (glaodls S8 L (Y2 TY)
b o2 80 558, 5l (S el gl caisls )8 (g5lSl 390 |y iy gl g s ecplomy o 5l sy
035L 5 oS (5yohas M o Jor 005 4 LA U Sy el 1 V= it jleslizwl L (TU Wien)
3 )L Bl slldelpl & 13,5 (avedie @pe yiaghS Vo FAY Conwg & lailaio (ow) 2 b slain 7 (Sle;
<981y 4 CDAT iisS 9 V=it sloodld acgazee jl oslitwl b 3 (Y0 YY) o), en g (gy9¢ -bilond Juuw
Auslsy Google Earth b (5 VoVY gl YA B Y-YY &gl VA loj od5b b leasSh i bl jd Juww

Kendrapara
Orissa
Kaziranga
Ramganga
Ganga
Basilicata
San pedro

> < a4 0o e~ a1 —



AYYD Jade ol 5l a8 ol 039 LS YOEEY b ply o Conwg dnlllas 390 dilaio j5 a5 dld L bl gl
585 FEYVAY L ond el o) slaipe; 4 Glxie ,bSa FAOFAL (ol); g (i baummo 4 dbgyye S
otz psIl b Y= Jittas 9 V=it jglad S8 L (Y2 VE) ol am g w3l sl o3gp o (2500 53 Cmer
aS ol s Ll (laasdl sy lwSh (35 Cgin 5> @Bly diuw liw] OMw oy gl 5wl 4 OBIA
2 Mo o> il & sl 0391 mjeploghS YoAUY 4y S35 dalllae 390 adhain 1> OV Gy

sl 039 (AYYY) gopoyioghiS VeASY o (AYYF) my0yiookS SADNA L BEL o (¢50LiS (sl yuo;
Oh&en 5 cpilblas Oldllas 4y ol o ol 0 V= fisin yolal KaS™ 4y o (sl (gl 48,5 Eyos Slalllas |
2o oS VoV LS5 s oylo YA 9 VY Fu,l ) adlllas 590 039050 ;5 gy ol ,S5ko W] (84358 ol cidly I3
Wdd Sk as ol lis adhaie ol 5 Shwe L35L gl Cpiomes ol 458, @5k BBl 13 10 yi00kS VI
odly § polal SaSTL (W) e 5 (055 doy Cuwl 035y adlatags J:}Dl?!.)" Jolos 51 Sy oy YL
9 Egome bz ol dlenly J5)b (ST 5 Al Egeore 4TLIGY Al 5 2)> ()3 e Ay AL STy
oon by obedS bl WA B850, oMo Ol Ml pgta S8 4 (W) LKen 5 Slegle .l
ol sloodls o g ] SIS < e; slocdly b o] Bllail g Jro Shlus algy (g5l ST L il gl win s
OhKen g 93 )l glowk \Ewl arily d@illas Syge Sboy PgEle 0905w (3w ol jasid oYL cdd
e SRz o) PSS 4 |, BleglBlisl g WA (23)9)8 oMo Y Jitas gl 1 ealisl b 55 (Y7A9)
2l S Bl coi @ WG 55 bl og (S35 Ol a0l (i il oy lis 3,8 (o
aids ) i Syldly gl 1 odlazul L (M) 5g,] dl5aeme 3gr o yd WY @5 p0 g o yd VE SgSume cduoyd YYA
oS ol s g, S W sl (o IS Akl gy S8 4 sl iyt sl 1) WYAA (035958 M (3528
015 39) Bl 5l o JtoglsS VIR (538, Ol 5 4y oo IS8 wlog; (So5olgd 90585 s (poud oo (DS
00958 ok (wlol 2 4 sy domi ol 4 g 305 418 2 350 OtSUL (g I8 ikl b V= ittes (5,1,
dalaio jl ao 0 £ piaadie YV 5L b g ddlats 5l oo d OY (e Lo X5 5L b gy K0S 039050 )0 VYAA ol
oo 3 M dans 3lolie oy yogea Sl o2 sl Jome oS dioly Ll ppizmed 25 0 )8 (23w oIS 0
3 Bl QS aliag) M il pglitea (VET) Gllen g olss e g)ise b 4 (SIS wls,



sl Sldlae zulis g L3905 odliiw] GEE wilobs (S8 slaosls g A cawsd g V = Jisiw Sloj (gm0 pglias
BVRW) Q‘)ﬁm yauSuls 9 o.))'J:m d]oL..o u.g‘LuLm LS‘)‘.’ u..\.w‘.uo J,.ilo.c LS‘)") V- L...u.m )?~9L4; &S ol uLu.LJ

bl o
olo b‘.))> L_JM..M: )l u.wl; U] Caawg EW IR L........u )ng.'.a; )l J..ol:- SleMb) uﬁ)f ).\éj).) lJ A W )..ol> 9,..0.70“ ERN)

Vo ¥V g Jlad (0,0 d880V0 g4 YV L addd YO gan 0 Y YIVWY Colue b bo; bl

Loy ‘u_é),;’dequg)S'l 9 Jwd)l o liwl b Jlods 5l g ol o 28 488> Y g as, YA U agds

35 L e ia (Bpd 5 ()5 0g hen (il
il () JS5) 05l e dplad S g oy

— 0l slapliol b e pd 35 (B g (2pf Jlesd g (2953
s 3l Kl 4> VY O/ b ol Sl 4> \‘/‘i“u&,u . Q
. © e, W&
ol Bble plo 3 35w (slon o Of (litale 5 o)l P \‘Ls'abed Ailen goiia u"md 23
ool 0)9‘ J)B d‘djl&b}) P LJ] Ry ey )‘ &S ol L»‘Jm 9 )...’>u‘ ddg> pdi> d)')b aalllao dyge 0dgite
VEO il & sl 35, **9 ol \)3 on P oReie 9 (PSR e JH G igl S
¢l>a9)u;|m.>)‘g‘l 2SS ; OMJ;MJ%Q&W)IJISMIM)J At mww,,ﬁ,w
u.éb‘).) ¥ 5 JAJJ)‘ ¥

Carwg 30,5 o0 Bgydatas Y35 9 SN o»mL;‘s waildogy b OMS Ol )2 395 jome Job p> dasis L;LM&L;":

zaei Moghaddam et al &+ VY)cwl @ye yioghS FaF-+ a4 o5 o jul gase>



46°40°0"E 47°5'0" K 47°30'0"E 47°55'0°E. 48°20'0"E 48°45'0"E W00
Z
1s
4
2 =
o g
st
2
&
z
= 0 an
-4 =
3 z
& s
‘‘‘‘‘ sr
g
&
z
>
12
z z
a =
sk
5
"
— P g ol
g BT ERN i)
1z O 0
? P rd
g . 4
% o s ai el
Lﬁ LM.M' ;:
2 53 -
)
20 10 0 20 el 60
[ — KM
46°40M0" 1% 47°5'0"E 47°300" 1 47°5510" 1 48°20'0" 1, 48°45'0"1C 49°10'0" 1,

axlllan g0 Aillaial Copnign -9 IS5

OR9F (g 9 Wodld
@RS (w9
\ o3> d)ﬁiéﬁ? s o5

\
;1 Sentinel ), oS BB Blnl 3 uej pdaw (ol odgamme bl (lp odlitnl 3y90 (sla o3l> adlllas ! 5

Gz sl o LNSEATINEl -) (cla o lgale (slo o3l> sl cond ; hittps://scihub.copernicus.eu ol
Om YL B LT Sia Jlan Sl &8 510 1) gl €ablB YL (g5 iS5 3) z9e sk 9 (S8 (159055 gomen
29l 130035 oo g poglead 039, WY (6,503 093 b joyeilid g lom g Of i oled )3 48 el (] 35,0088
sskite 4y Jloj Juolsd ol e I VVHVH 5o ¥ b osSinsS cales 5l o 5lan g U8 ¢l SAR
x5 il lale (S5l oy () Jgar) el 035y bt s 13 o (s i g (2D o e Sy (g 2

ol 0 38 _wlidlgn ylojle 5l edldg,y (5,b i 5l 8B jokaiads VLY Lo (ol

(S 95 Sl 1 o 3&1) V= Jighiows 1 83Likao! 5 y90 yobiad Olaaseaio —) Jgi



Table !- Specifications of the images used

Acquisition Date | spacing &Pixel | Polarization | Mode | Pass flood condition
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