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1- Natural disasters

2- Epidemiology

3- Flooding potential
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Figure 1. Location of the study area in Ardabil Province and Iran
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1- United States Geological Survey


http://dx.doi.org/10.61186/jwmr.14.27.1
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.27.1.8
http://jwmr.sanru.ac.ir/article-1-1117-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

[ DOR: 20.1001.1.22516174.1402.14.27.1.8 ]

[ DOI: 10.61186/jwmr.14.27.1]

OlS deze g o0l dlaas By (598 dmawl Ol (039> Loy

¥ Jodyl sl gls sl ojgn 0 (YLl Slglhd caund Jao 5l okl b Jow 4 Comlus s yonss

s sl syt (Sl (i i
Vo il o Jaasilly (i 4l (ot el jglatoay
ool 3 s ool suileudl bl degosme (alaids YY) wo )y
&LUJNMLDWLGISM)JMY\”&)A
» (Sample) d)la)mw )9‘-“’3 51 oslazwl b W
A WW L.A,\.J)J B KW ‘_g)|.)).34.:9o; ..\».».9)5
P Sroke b Ol & Ghee > b plxl e
Bl ok Agg Al Ned ZBly Jow 4 (wles Bble
L bl oshw sopd s bocwl Jbyes iy 5 ke
Sl Glis 1y odd ags adi By e e putte S
odliiwl 3y90 Jdo Como by i jelateds "TROC e
some jl bodly e da g Jbaed ol o cd S N8
Wb FS)h s nj Cewd g A3l e 22y

{0) ol o ookl ybgy <85 g YU o dimd LS

5 il aliska (gl gially (gl oda] S 4 oA
51 oalal L» l> Lo- | 0

) Ik )*’” 35> S5
e g dhbu*’e) 5 b)ljdley
Lk )S;m_i; b olles 5 (luss Jokw ojlul (glls o

¥ Jss)

AJMLMD)J

FYOYA VN E fYofy .vpE

ool L 15l 4213 3939 S50 1S M sl 5]
e Cand 4 (V) dlatly g0 (FPI) s g8

M
FPI, =Y FR, (v)
i1

5 ookl b WS o (gl osel Cawd 0 slagy coles
by ad Josl dbgpe cloaY lp GIS 5 (o)
(Raster Calculator) (syiw, cluslbre 5g; ;1 edlatwl
b sk el e Jow Jlotsl bty gty 438
ol Cauwd
83> &5 S (o) 2

b Gl sble Je 4 Cosles gud cas
0 b0 ) Ml e Cuenl bl (L sl
)1e> S uanom %,59‘ py 4?9: b 4zsiS dmymw S
bp‘thu‘;@)stlp S35 b o
I sl o0 sanlive Mo 440 Lgws s Su)l g4
Ay > (daii V) dopd Ve ol dd blE gaeome
Ol (oxiwly 5l yslaie 58,5 148 eoldtul y50 (iwly
DP9y 9 e el Ve clasiie )l edlatel ings
Jow & Cumlus ddds and Caa o Slol Juloo

Z
z
= ;;
-
< =
3

z
z g
=. >
: =
= B
% =
3

)
Z | slope =Z
‘.; oy (%) _‘;
. =
= -Hgh: v o
S ll— ¥
0 12525 5
- Low: - Kilometers
verA'y-"E fYefy' "E VR’ o-"E

b) (¢

733000 736000 739000 742000 745000
= N =
2 p 2
2 : 2
b W 1 53
9 o s
5
012 4
= s Kilometers
2 e
g g
S g
3 Z
3 i3
& 2
< g
= =
2 g
2 g
E g
3 3
< B
2 =
8 g
g 2
S g
=4 F
a &
4 B
= =
S g
2 2
2 z
= £
a &
= =
DEM
o Hioh : 4535
o | W s 2
g g
S g
b5 &
& )
< B
733000 736000 739000 742000 745000

_ o (0 el (i o 58 2 5o slo ol =Y JS5
Figure 2.The effective parameters on flood occurrence: a) Elevation, b) Slope

1- Flood Probability Index

2- Receiver Operating Characteristic
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Continued Figure 2. The effective parameters on flood occurrence: ¢) Aspect, d? Hydrologic soil group e) Drainage

density, ) Lithology, g) Slope curve, h) TW
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Table 1. The frequency ratio between the passive floods and the study parameters in Khiav Chai watershed
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Extended Abstract

Introduction and Objective: The severity and frequency of floods, depends on watershed
characteristics, including shape, slope, drainage density and terrain parameters. Also,
hydrological characteristics such as rainfall, storage, interception, infiltration, and
anthropogenic activities can intensify or reduce the flood losses. Determining flood-prone and
flood-prone areas is a prerequisite for flood management planning and damage.

Material and Methods: This study was conducted to assess the flood susceptibility of
Khiavachai sub-watersheds located in the west of Ardabil province with an area of 12,680
hectares using frequency ratio method. Parameters of elevation, slope, land curvature,
topographic wetness index, distance from rivers, direction, drainage density, hydrological soil
group, geology and land use were used to assess flood sensitivity and prioritize sub-watersheds.
The spatial map of selected parameters was prepared in raster format. Then, according to the
historical flood events, the spatial location of 107 flood points in the area was determined. The
observed flood event points were randomly divided into groups consisting of 74 points (70%)
for calibration and 33 points (30%) for validation. Then, by comparative analysis between the
occurrence of previous floods and environmental parameters affecting the occurrence of floods,
the impact weight of each class of parameters was obtained. Finally, a flood probability map of
the study area was obtained.

Results: According to the flood potential map, flood susceptibility of Khiavachai watershed
was shown as five classes with very high, high, medium, low and very low levels. The results
showed that the sub-watersheds (1 and 2) adjacent to the outlet of the basin have the highest
flood sensitivity. In other words, flooding of sub-watersheds located downstream of Khiavachai
watershed is due to runoff accumulation and high flood prone due to the impact of other
variables of slope and rainfed agricultural land use.

Conclusion: Protecting the river and carrying out various watershed management operations to
convey the flow in these areas can reduce the potential damage caused by floods. The proposed
flood sensitivity map can be the basis for prioritizing flood areas as well as control measures for
flood management. Therefore, watershed management measures to control floods in this area
are more important.

Keywords: Critical watersheds, Flood probability, Flooding susceptibility, Prioritization, Soil
and water conservation
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