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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 2. Maximum instantaneous discharge values for each of the sub-basins in the unit hydrograph by SCS method

for one centimeter of runoff (24)

Qp TP TL D Tc (@ye yookS) colus asgspj pb
y/aa Y/-0 V/AD il Y/eA ya/fo V1
\/AY \Vied V/¥a /¥y y/¥a ¥/ V2
VIAD VoY VIYY .Y A7AR \wW/o¥ V3
y/-¥ v/¥ YN <I¥A Y5 YY/¥YE V4

VA VYA VIYE <IYA A/ VV/A¥ V5
\IAY VY VIYE <IYY A4 WY V6
YINY Y/ YIVA Nid ¥/o) Aa7AN V7
¥/va AN [NAn A7AR A WYY wses IS



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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 |

[ DOR: 20.1001.1.22516174.1400.12.24.26.3 ]

[ DOI: 10.52547/jwmr.12.24.120 ]

oS5 4okl 5 ok )8

WY (292319 203,90 aalllas) Kb ja 55 (sl Sy 5l oalisel b ol 28 sloadgn )3 Jw (s pdy s o)
HISS . i I i
™~ Loiatl r Lol

2Rl
B = Ssls e 0y 5
|
e E]
> hS &
= | =
bR [
= i‘i s i-

4020000

0051 2 3 a4
R — — Kilometers

592000 604000

Dgyily el adgs LSl )8 s ¥ S
Figure 4. Land use map of VVazrood watershed

boale

0051 2 3 4
Kilometers

592000 04000

9)ily sl ddss (Shslgyum (slaeg S Y IS
Figure 3. Hydrological groups of VVazrood watershed

Loidl, |
4

JECIPPRINY
[ ERD
.
e
-

Figure 5. Curve number map of VVazrood watershed

Ygomo il oo Cawd 4 b 5 CandVl ddgs Corlun
cinlp g SSas S5 008 S Glp
el (gl (il (gla by, do ST 05b o SUglgsn
2 Yool Slubre slaby) ool & 3)b 3929 pa3ls
CandVl adge Colus dle glp by Can wi)sSl
iblie Colps 50 .0l M) ol il Jlude pesd g
2 il b i TWI ibs ases S o o
e R
Wl ausly ol & (elie Sujglgyien gl o5 25 0
gb 1 LSy Wl oo g

TWI=(Ina/tanp) () aaly)
@ P g (@) 49 oy Colus o daly oyl o o
gaw loly jsul edgie ofy paw il cud
dog b odgiome | alai o 0 ol Gl )3 patew CandVly
(V) 33,5 o0 oy (Bl Sp95 @

BlS 0y Cagby padls
e s S S Jele pimee Sl g
5 Oluos 5l (o)buw o lis &S Wb o juoul Ases
Sy olssa GBSy il Sidoe gyl
o Wb SOiggrhen Lulyd SlSe Sl 3 4l Jale
5 e Ol gl g 038 S35 ) Cashy S wis
Cagby pa3ls Sl Glple (V) WS o o
olitl bl Cugbsy (Sle ol hrogs sl Sy
o yl3l TWE (15555 cashoy asls (1Y) 39050
g Ml adgx plde > (gugb) b e Gl
P ok e @iy (e gl gble lpl
Sl ng Cugh) (adld (W) Wjee eS|y laade>
Sbloy il Jee (1) o 9 55 by
G55 2 |y S5 b o 15 _bjms TOPMODEL
Oygody pa3ld (pl 25 Glo (o5 ©pgod Sl Mg
Sy 1 &S SS g cugb) (adld by ) dal,


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 |

[ DOR: 20.1001.1.22516174.1400.12.24.26.3 ]

[ DOI: 10.52547/jwmr.12.24.120 ]

Yo

Cge 4 bgye caabad pac BT 51 Gisu ol 5 (V1A)
oodlital o )8 Ll ot s i 4 oS
9l Cewd 4 g )5 g0 Cuxhad pae JJUT 1 Ly ool
osilly il dagi b Sy (2l o )08 Jlois]
=2l ol 1 3,5 s 29,5l 350l s> 5 e
)b Jlel slasaly 5 e lages b 55 Jow
alal) (FYB) 2905 i |y i sl (e SlF S

(¥
Risk= P * D; (\“ d]a;l))
VSN

5 Joms ()] g Jols adaly (pl 3 s
36T 3, 5l ooltel b 3 Juw <y08 Jlots] 4 a5l oo
L"-‘5)-‘ )l cu-’LQg R odol Cowd 4 \9J)lfc~;y, Cuslad pic
S 39515 3] Ades 53 e sl e ele 93
A8

o SIS 3l 2590 )3 W ylad (Griug U
s ilisen Sluogad g g9l (2 Gilodnd & w25 L
4 g 5o g Jamw )08 Jud 10955 sl adge )
ot dly pimgk cul 3 eadasly Jae o 4
0399 30 M jlad (e g 15 S (31 osa] Cumidg
8,8 )8 eolatwly yge calisee (sl L

VA QT =S o VIY a_se> dlé\_a:l);j WSS o i
gl Al o JBlao 3l oo g peyaghS 2 segkS
Olyow aely bl o 2oy YO/ )] iSlis 5 duopd B/Y
o e Syie T (S WIS A a2l
a3 (g bwgie) ELi)) (pSSle .l 4857 1,8
Ol (3=0) (slod g y20 VWWor o] glas)] dilio o yio VAYYDgus
OFIY asgs JS (H59 buwgio cudd Ml oo o VYOS
(Y Jgdon) asl o 2oy ¥Y 1 b dilio g 0390 duopd

0S8 4kl g (Sladds )8

155155 gy L il (S
sy S jl ookl b S yegiy (shoy 5l i cnl
Dy o 03wl Jow ot add ags jelaie 4y SYlexs!
ool 350 Jloin] ,iSlis s, ) odlizel & TWI wieu]
ool Llolis ol (V) olsdloy o Jsto aslllas
2 aS Cusl SY @ piY a5 )8 eolatul dyge S
9 Jo (Sild 095 0yl Jow S 0)9 >
9 458 (e My i 3905 o) Gos S I o Cluogas
(i oS o (3l) a8 B S35 sy sl
Sl a8 a sl o)Ll Ul aslllas sl )3 30,5
L S slado e dlg o0 WIF 2900 ) (SIS 055
acalllao ol )3 0y o iy g bl |y 20 Y51 ey s
sl ase 3 S ens wll lgiea s ool §l 5

20,5 o odlitwl 3lg
Ol )8 pasls

Sl yd a8 e syl b > ya8 sl
(V) bS5 50 g jaslid ool sl Ol Gl
Ly ol ccslito 4o o) olsl oyl b b ymo
Cawd 4 Y alayly 5l oolitnl b oS Cuid g ddgs 0309 Colus
Al
SPI=(AJtanp) (¥ alas)
B?Cm;l Oli)?@qd)awab»AS :Ahg‘) &1,3‘6
Gl Hlade w2 g s Jole 90 ya aST Sloj ] s an pd
ay yomio a0l Gl e sVl s Sl 00 (el
Uil cws Lialw s b g 0ud SPI g Ol ey ol 8
b oo

Jow (529 5ba3 9 Cunlad pas
b9y lped Nl oo Jow lad S b)) (ilopsrde
5 a8 odad s a5 Juw slad add and slp Lol
bt L)l Sladdds ang a8 @al )8 1) ABL Jow es
M L Byl ) (655 el 9 Coppde dope 3 o
2 b byl el ool 5 e cuslad pac oS Wi 50 Sloj
aipej > Sllllas I (S p> Coshad pas (VY) Wil 540
S BB g sya el Db (sl Jae

(YY) 29555 sl asgs (315538 o Shs -V Joi>

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.
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