-~

Y- Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy
" Y ES a N
i (orb @lia 5 (555l ool olKutils ‘_?’”'h9f Wl

S8 yog35 S S g 31 o3l b jlof W3 (grddgs 3 Jaw (524 i (o)
(595319 253390 axlllna)

Tl S acbld 5 ' lodkus 5

Gl b i 5 (65,9l oA (g sl (otige 09, Sl -V
(shokrian.f@gmail.com : Jsguwe odiam g5) ¢yl (b @lio g (6559liS oKl (5 lo550] (wdine 05,5 HLokuwl =Y
Ve IVNA 2y g )b AASYARYA IR
WY BY donio

b guunno 045

Sebyogds lo St 4 3y b Lol )5 cuss dy 385 L 1) 3ol pnem )b, 15 o (g ytegyden Jlol 46 cladsgs ) idud g dosdle
93 5 35 Jow gblie 0w Jhad s jobateds Guivs opl jd by Jow 86 Ol ials 4 oanl 3 b ssl 36 Sie opl p olev e
5 odlitl Bl3g, 13 Lasls o LS 055 gy sl ol S joss] ole

ailate ol )3 (Suyl Jaw s (gladasiie cpus 4 pladl 39yl j5ul 0je> 53y, (3 L bLS) )5 (BS slaodls 355 4 axgi Lt gy g dge
b S o o) 5 930l 55 s (S s 5 4355 8 Jole 53 52l ) o (5 S (e s D o S S e
b e 850055 gl Ll il by, b chlises (slacuiS il 0y

GRIPI L S as Cushy (asls Glie 5 e ORI S Jow (o] o cutS3l 0)93 GI3IL &S 3 (LS o) ol ] gl a8l
ainlgs 3 dllo Voo 900 FO N ¥ clcuiSih o0 b Juw slas 53 a8 ol iled o iy (il IS jobay jas clibs (3 fow Jhs il co
o LS TVYIN g VSIY Yo /B b i)y d deng g Llejly S Sl slalivg) uimman dusy o adgs S 0 ZAA g FIY & /Y (i 4 cd S
0D (s 39)3lg il ddg> 3 bty Bblie (el Ulsie 4 S 56

bl o (albojo> )3 oS 5y o)l ailate Sbyeg5) 9 Suislerin belos 9 nl 0j Sl Shy @ (S Jow jhd npie 16 5 A

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-27 |

[ DOR: 20.1001.1.22516174.1400.12.24.26.3 ]

[ DOI: 10.52547/jwmr.12.24.120 ]

oialS g M J5S 50 1y oo G5 slojl (sladgy JaSe g s slojluye Copte slalil 1 (S plgie 4 wblige o 5 adl Lol

S o ] s )l

s Sy oyt ¢ ioie 0yl ilBdgy yib (ad s o 81555 Cugby aslis 1 galS” slaojlg

abe 5 iyl g (o laelKiw] lass Ly & .l
adbate I (385 s SGiglg)in L) Gl ced 295l
=il chlus (s 4 oan] 2 U osel 3l ISUie ]
ooz, ddlaie 3 WWEe o VWYY clagu,ls 0 i dadly
aaS ol 03 H18 SU cod 1) 4S5 5lg 5 o g
9 dwy 35 plo O &y (> ld 93 (pl 3 Jow €] (o
Olysd il )y SeSms bl cpl 4 Jol8 jlus
el Sl glacdls oy candVh o Bl g
LA A yodie (LS Sibgy <055 gl sl s
75 g 9 e S g8y dlox 5l (b L
.(Y’cY\;Y\CcYQ) C) DA_).); 39))‘5 )_Jm uu? »
ol Gl claases 1 oo sbaolis o2 ple ailawlie
caelas 1y JSine sadcud slaodls laas Sles whis po
u‘)LM_& AJLu)A Ly oMow &955 u.sb‘)s LJ‘)"I 5 ] 03903
(olasl (i50 wlawlio & Wi oo 5y 90b5 Jo 5 Sl
Lol il o ylol 186 slaases 4 by e bolis, ol 5l
Iy ol aoliy JINIRGE shases o o5 leealy lass
lgwl dadw i) coa cwlie sl Ko Gl o b
i lae g glacaluy;sloul 5 JeSaws bl
14 sl a3l gy9) (gloyie EMSLo b ong b s dosls
O 5l ©8y09m Sl SlF e B0l sloal

LY RO
Som e29e 088U e (o (b laoy 298
sodly [wlul .l odds (g i mole> 4 (o0b; wljlus
e 9 S lojle ()3 ssul coglee SleMbl Sl
38 lhlusd bwgio jobd (usl amd win b oy
2o 0 Lde ¥ alre JUsy 35k Sl Ve AL JW
03 50 ol 50 e cpizmed (sl 039yl 53 1S 50l
OA« 5 yariacSy a0l (505 405 YYAY a5 Y gdae
ol o.)._.)‘.)u.,._m‘ JA_“: )‘ L;)LA) b)l_) O )d (_5))9[.«.5
Ao)d YF 39d WWE+ LYY ola Jlo dlold )3 ailawlie
ol 045 o (g d 4y youlS 50 008l 5las] Juww &g
555y B s 3131 (o3 UG ) 5 s (01Y)
E985 550 (slaslol ulwl 5 (V) ol 039 Cu e g
2 Cundlgd o i (sladmd ) oduld Cod S i sl
SeoS (ST oo ool b ablie 5 yigs oo cga
Jeos (Ses Syd sly oMo Slasgas (VFNO) bl
Sy gy ldise (S (VA) 05l (glosisS s
» Sosgs claanls s, 48 bl ooy 51 i
ol S5 it 5 58 o S8 1y T bl
a5 |1 >)|9.o 5! ‘@I)L» dl).g 0y yy (B CumSg


http://dx.doi.org/10.52547/jwmr.12.24.120
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.26.3
https://jwmr.sanru.ac.ir/article-1-1138-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-27 |

[ DOR: 20.1001.1.22516174.1400.12.24.26.3 ]

[ DOI: 10.52547/jwmr.12.24.120 ]

A

Ad plold O lp
2 i g8 plad gaaing 4 (V) QS 5 ule
izl azslsy ATC GIS J osliiul b g, oI55 54>
lidopol o o £989 53 513,80 (sl e
b &S ol oL 3uiod ol .08 )8 )8 wyx D90
5 2inbdes ks slatijluw obj cud (e de V-OAY
ST CablB 3l Jlgols S cpdly s 4 pioren
= (V) o3ljedla 5 (631350 A3l so 513)95 2 (g0b5 L
e &l SCS el S cblis lojlu sy ol
Ly las a2i g ON isxis o)l sloautis jI bl glis)|
g g ilwJie U G 50,8 oalawl o,
a4t GIS Il baee 53 basye slaJge )8
@l (ooyp 0358 ad (dhle (38 Jow 9 Uy, £l
2N (SKien L MLP (S 4 a S ol ol
el om0 Jae e Olie 4 bl ple o Cos
a8 S el Wlidos & dogi b ad adld uae (48
Jelse Cpdmae dlea 51 45058 (g pS et G (l¥ee
5 2L Uiy w59 (Sl S8 e Jiw o
(WP (e (Y) Cl 039 SLs df.b.)}&v u.&slf
Ut 5 Sy oo 51 ool a8 3l i glio
Br 2 S eg Sk pasls w@alpl ply jasls
o3l wwl dyg0 38 Juw (Bblie ciiains (golSoaly Cildllas
55 el 31 o3liol by 3ais ol )3 Lol (B) ol 48,5 )8
i)l 4o amlpl ©)a8 (el g fS oo S (Shy
F e g 4b anlgd asdlyy 1S Jow (3] oy las
Voo BY calivee slacuiSsl oy 1 zol (20 (gilwdus
Sy Oliwe 9 e €08 (55 Jow slog )l el

gy 9 2lge

9 AR R L!"?g) dl.bw Ja.wy )...‘>o| 4;.09> 639450
oloslw 5l ez 5 Blijlod (S5 g aadd o)
oul dbgs 0390 e Wl 0000,5 puni ()l ) oLl ee
Y7 Jod 2 e p olile luwl Sle (850 53 39)j9
OF 54883V gas V¥ L adl V5 5 adds VW g a0
o2l o gl & Jlod jl g ool (YY) JS3)
o) gg¥ sl ades 4 0 ol ol dse 4
g ol Colie @35 o o5 29)L dses & 5y
(YY) 13l oo ool VYIYY ] bame g qoye yioghS VWY
OB 3 Ll S—dengs alsag; o) Sl ll o Fare Sl
olelay)) jl a8 T cdgd ailiag) ¢l o wlelas)l 1 B,
bl dm g 485 daidiz s gine g jeSTy Al (S )bdg,
J_.alo <5L—AD‘ 4\._315.)9) o YU )19 Lgt'_w9) J?u 30 o
(V¥) 255 0

0L aebl g o 8

Ot 3itnd ol plodl 5l Bue il Lile,  SMSU
e slading Sl (518 (i 5 gl (23 30 e
39y jlg jusul Ases il jlol WBl gladses jo 48
oddsplonl Jow ylas cabaigy diej 0 (oL Gllllas
aslbo 4y Ob—gu—" ddg> O?.‘ 5 )fbk))b Oladlas ol
15 Sy dwlie 4 (V1) dlFces 5 oyl Gl
ol 39y 5lg 3usul Ades > o ySlas 0 2l
yoolde cpo Loy a8 ol L ol \aged pladl o5l
7a0 lsebl ada » 0S92 9 ,55,8 sl Jao 5 ol
P9 S5 4 dogi b Leud g 3,05 dg (g )Id sime oglis
3 ol )] ol ) cadlaie Coxdly b Jio 93 oyl pdlie
oyl as (V) ohled g (5455 905 o3kl ba )b
Jeslss (B0 L ol bLs)l g S ol s aiss
aS ol L gl a0ged pliBl 3gy5ls abes 0 Jaore
Ar) (S Corn 4188 Gyso Sl 03,8 sl
S 35 1y oy 3390 S 5 il s i (10
ey 3l (hd g0k winleyd Slab glacl yiso
2 5 L aaw 5l 5o VYA B AL 6la)) s 0 YO B YO
o=l ol wl 48 )5 )8 adllas 590 dilate o LS
pramal gl |y caslio oo e sl g5l M) (B
W pd pleyd GRSl (g ancaglgl 1o olyS
4 (VF) ohlSer 5 (Glord A8 0 pdglSiel 29,5l 55
Wi ojiiag ()lal Slgl % s slagsdgy (2L b))
39ily sl ads (hilines Comlis 4t ans > WH
i e e aS ol lis s jlael aolyd sl
L =l (W) Loygsls 4 (o359 (sbg) »> ROC (gicie
A Couun 9 039 ofseY .))‘J.JL\_M)] Lngab Ls ol)olb -[a5Y
Sl Wb 218 53 (e e gy 550
dwlo g b by 35U 4 (VA) o) 5 (Bl ol
by re gy Bl alale (pdyps p Al
byl by 5o L cdale jlige azdlyyy gy 5lg sl
I8 4 o gt GRIBI iy @l g e ol
dgds ) xSlas 5 dgaze Sl dleld (puised (bl (yixe
9 3w Slguwy clale o ciby oo (gt b0 Wiz
8,8 5 805l 050 0 Ciby Gie b lojen bacls
rt Epmar a8l 3L oy & (A) e g (oM
Pusby ils ssul ase ol 60l s e
89y y= Cazor Lyinl3dl GIL3AY B g VY b FD la Jlo 5
A 0y b Gt calisee (sla (g )5 (gl ddgs o
500,85 s Mg sl Can o e 3,8l &pnloo
oie b b glag b I (B cuibge pie dniip

ol oozl Gl sl and o Kis mow yials JSs
S5 Jomiliy gzl 44 (YR) o) 8o g 00l
ua>L.~u sdloﬂﬁhl_o )Jﬁl_.aaa S L 39y dgouw dog>
Al (S lsbyse (lai Sy 5 S5 ss Sy
Jaino (Lo )d Y/0) goyo yiashS AV/E 390 cdilate Cvlino
Ja_.wy.a )_la_'> U‘)—"a l_s adleis )I oy VA 9 03¢ UMAAA)


http://dx.doi.org/10.52547/jwmr.12.24.120
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.26.3
https://jwmr.sanru.ac.ir/article-1-1138-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-27 |

[ DOR: 20.1001.1.22516174.1400.12.24.26.3 ]

[ DOI: 10.52547/jwmr.12.24.120 ]

Ol bl g Slords w8
WY (35319 353590 adlllao) Kb pogi) sla Sy il ool b jlol 86 (hasgs 13 Jrw s pdyplad (o)

_ (YF) olsile il 5 ol )3 39519 50l ddg Cunbge =\ IS5
Figure 1. Position of Vazroud Watershed in Iran and Mazandaran Province (24)
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Figure 2. Geological map of Vazrood watershed (24)
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Table 3. Physiographic Characteristics of Vazroud Watershed (23)
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Extended Abstract

Introduction and Objective: Due to the lack of discharge stations and rainfall in the Vazroud
basin, it is not possible to have a relatively accurate hydrological behavior of the region.
Therefore, by addressing the geomorphic features, this problem can be overcome to reduce the
damage caused by floods in the future. In this study, in order to determine the flood risk of
flood-prone areas, two geomorphic factors including topographic wetness index and stream
power index were used.

Material and Methods: Due to the lack of sufficient data related to the discharge of Vazroud
watershed, the characteristics of historical flood risk were determined in this area. In the first
step, the SCS method was used to simulate the peak discharge. After determining the
guantitative characteristics of flood risk (peak discharge) in the next step, the qualitative risk of
flood was predicted. In order to determine the qualitative risk of floods, a combination of two
factors, the strength of the river and the level of floodplains, was used as the damage that could
be caused. The amount of flood-prone regions with different return periods was determined by
topographic moisture index threshold method.

Results: The results of this method showed that with increasing the flood return period, the
amount of flood-prone lands increases and the amount of topographic moisture index should
decrease with increasing the flood return period. The results of flood risk maps with different
return periods showed that as the flood return period becomes larger, the areas affected by flood
risk in the hazard classes generally increase. The results of total lands that will be at risk of
floods with return periods of 2, 10, 25, 50 and 100 years will reach 2.2, 3, 4.2 and 9.8% in the
whole basin, respectively. Also, Vaz Tangeh, Nojmeh and Vaz olia villages with 20.6, 16.4 and
13.1% of flood-affected lands were determined as the most vulnerable rural areas in Vazrood
watershed, respectively.

Conclusion: Flood risk prediction depends on the characteristics of the catchment and the
hydrological and geomorphic factors of the region. So that in areas that have incomplete and
low statistics as one of the non-structural flood management tools and complementary to
structural methods, it plays an important role in flood control and reduction of potential
damages.

Keywords: Curve Number, Flood Risk Management, Stream power index, Topographic
wetness Index
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