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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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PIETREINT B
ettt V7 V6 V5 9;: = V3 2 V1 Sk ey
oA SIY NAD oIAD G SIY YA NG v
WE \Wis WY WY V-/¥D /KD v/ad VoY ).
VY VoIS VE/$ VE/$ \Yis \O/¥D /YD W/ v
\SI¥ A \$150 \$150 VE/$ WIV AWVD VE/AD a-
WY vove AED WA \E150 V4/20 \OIVD \$150 Voo

odelcawddy CN & dogi b g oo 53)91 Cawd & lawgie
abl p ases pj il S o (CN) oo ojledds polio
ojloss dde pesd j By Cwl sl &l A JSS p
51 ookl (V) 3y Slasbxe j3 ot s b izxio
P Cepw g B Gl cel Wlg o L bSuSS
SleMbl piugw 1 odlatwl b addllas pl o 11 55,5 )
ans 4 pladl ArcGIS liale s STl 4 (GIS) oLl e

(¥) 12,5 adlaio (CN) oo 0)less auiis

oy B15'g e 5l 03l b Ol pone drulone
o3listl SCS (025 (b, jl sy SlS9)0n a5 slp
25 335 dadle ¥ Jpse > o5 bilen 35
4 dulie 2 Sy (o0 opyder g VT 5 VI slaasse
LCN jolis aobdl jd il o asgs JS g ases )50
2l s g (7 USS) S (Sl 09)5 4 g
loog,S oloaii 4 dog b ol ond &) (F S3)
g 03905 o ) ON lade (3Ll o) 5 Sujglgyan
Lt > adp ON 3 48,5 1, ol iy 5oSion

(VF) CUlg yio Bl S5 415 SCS gy 4 aoly Bl )Sg)am ) ases il G o gl lelad Sl 03 j0lie -V i
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Figure 4. Land use map of VVazrood watershed
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Figure 3. Hydrological groups of VVazrood watershed

i

Loidl, |
4

JECIPPRINY

[ ERD

.

e
-

Figure 5. Curve number map of VVazrood watershed

Ygomo ] oo Cawd & b 5 CandVl ddgs ol
clinlp g SSas S 008 S Glp
el (gl (il (gla g, do ST 05b o SOy sn
2 Yool Slubre slaby) ool &5 3)b 3929 pa3ls
CandVl adge Colus dle lp by Can wi)sSl
iblie Colps 50 .0l M) ol il Jlide pesd g
2 il asb plie TWI ibe ases S o o
N e S R
Wl ausly ol & (elie Sujglgyien gl o5 25 0
g (5 LSy il oo g

TWI=(Ina/tanp) () alaly)
@ P g (@) 49 oy Colue o daly (pl 3 o
gaw loly jsul edgioe ofy paw il cud
dog b odgiome | alai o 50 ol (ly )3 atew CandVly
(V) 33,5 oo oy (Bl S 95

Bl 0y Cagby padls
e sl S S8 Jele psmee S5 g
5 Oluos 5l (o)buw oxadlis &S Wb o jusul Ases
Sy olssa BSng il Sidoe gl
o Wb SOiglgrhen Lulyd e Sl > 4l Jale
5 e Ol gl g 08 S35 ) Cashy S wis
Cagby pa3l3 Sl Glple (V) WS o o
olitl bl Cugby (SlSe ol hrogs sl Sy
Sbo il TWE (15555 cashoy jasls (1Y) 39050
g Ml adg> lde > (gugb) b e Gl
P ok e @iy (e gl gble lpl
Sl ng Cugh) (adld (VW) Wjee eS|y laade>
Sloy il Jee (1) o 9 55 by
G55 |y S5 b 5 15 _bjms TOPMODEL
Oygody a3ld (pl 25 Glo (05 ©pgod Sl Mg
Sy 1 &S SS g Cugb) (adld by ) dal,



Yo

Cige 4 bgye caabad pae BT 51 Gisu ol 5 (VNA)
oodlital o )8 Ll ot s i 4 ol
9l Cwd 4 g )5 g0 Cuxhad pae LT 1 Ly ol
osilly il dagi b Sy (2l o )08 Jlois]
=2l ol 12 35 5 29,5l 350l e 1 s
b Jlel lasaly 5 e lages b pS Jow
o)) (FY0) 2905 i |y i sl (e SlFe S

(¥
Risk= P * D; (\“ d]a;l))
VSN

5 Joms ()] g Jols aday oyl 3 s
36T 3, 5l oolatel b 3 Juw <y08 Jlots] 4 a5l oo
L"-‘5)-‘ )l cu-’LQg R odol Cowd 4 \9J)lfc~;y, Cuslad pic
O 39515 3] Ades 53 e sl e ele 93
4,8

o SIS 3 890 )3 W ylad Griug )l
s ilisen Slaogad g g9l (2 Gilodnd & w25 L
45 9 o g Jamw )08 Jud 1095y sl adge
ot sl pimgk cul 3 eadasly Jae o 4
0399 3> M jlad (e g 15 S (31 osa] Cumdy
8,8 8 eolatwly yge calisee (sl L

VA QT =S o VIY a_se> dlé\_a:l);j WSS oy
gl Al o JBlao 3l go g peyaghS 2 segkS
Olyow aely bl o 2oy YOIV )] iSlis 5 duod F/Y
o e e T (BB WIS A a2l
a3 (g bwgie) ELi)) (pSSbe .l 4857 1,8
O (3=0) (slod g j20 VWor o] glas)l dilio g o VAYY g
OFIY asgs JS (H59 bwgio cudd Ml oo o VYOS
(Y Jgion) asl o 2oy ¥Y 4 b dilio g 0390 Moy

0S8 4kl g (Sladds )8

Bl 5195 Cugby pad L aliw (e
Dy o 03wl Jow ot add ags jelaie 4y SYlexs!
odlaiul 390 Jloas! yiSTas g, 3l edliwl b TWI ailbiw]
slaa ol olwlis gy (VW) olgd oy 5 (Jgio dalllae yo
2 aS Cusl SY @ piY a5 )8 eolatul dyge S
9 Jo (Sild 095 0yl Jow S 0)9 >
9 4SS oo Ly iy 3903 ()] Bes e il ) Cluoguas
(i 185 o 2 y5aS B35 gy il
Sl a8 a sl o)lisl Ul aslllas sl )3 00,5
L S slaao e dlg o0 WIF 2900 ) (SIS 055
aslllan ool )30 Ol 5 g bl 20 Y 5l G Bee
Jel ade )3 (SS ey bl plgiea e cnl 5l g
20,5 o odlitwl 3,lg
Ol )8 pasls

Sl yd a8 e syl by ya8 sl
(V) ohhlSen 5 50 lws adld oyl .cwol O by
Cawd &Y alayly 5l oolinl b oS Cuid g ddg> 0309 Colus
SPI=(A/tanp) (¥ aaly)
BSC«M}I Oli)?@qd)awab»AS :Ahg‘) &1,3‘6
Ol e ob g s Jole 93 yo a5 Sloj ] cud 45
oo b il cad sV prdaw I odd mels
(_)M.sl)ﬁl o u,wl.w)ﬁ )L:.’> 9 04 SPI 9 u] s u,wl)B‘

--\ele.uﬁ
Jaw (S 1y s g Cunlad s

b9y Olpeds Slgioe Jow jld S b)) (sjlupsrie
5 a8 olad s a5 Juw ylad add and slp Lol
e o)l cleaiss ags WS waly8 1) WSl Juw Bes
o L b3l ) (S prenal 5 Cappde duope )3 Jow
2 b byl el ool 5 e cuslad pac oS W5 50 (Sloj
Ao yd Olalllas 51 (B jd Coxlad pac (V) Aidl (3.2l
Cowl 48,518 dngi 3y5 0 aub clyblsw (o5le Jio

(YY) 29555 sl asgs (315538 o Shy Y Jos>

Table 3. Physiographic Characteristics of Vazroud Watershed (23)
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Figure 6. Maximum peak discharge of Vazrood watershed using SCS method (24)
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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



