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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

ol ¥ Comns

I dew 589 Jlisl asds ang lp pol> Giagh )
s ol 04l 02luw] o Slolyd cans  sYlozs! 3,
b caal ot oy b (Siag Ko ol Jln) ol
Scusdoe ( (Suwed gaw gy ool > ©jleay
Sl Coms gy hleiee patuiae 1) O g6
il sl el opie 95 Ll Juo S plgisay
O 3l g 9 (o odlitel e Cupmlis
b lize Alibbun 4 Cawlus Glalllas (o b o,
bl ol g ool lal Jae opl ol coge ol
oo asdly 5 Jse lojiell Se miF gn (Kwer
on e daly sl oe3fail m (g g g el
dgdioe dmlne oy fga belos g 3 Jew slaglSe
w% \e. w uia 2 o ] ;Wu )45% » -(‘"V“”/\)
Lol Jw &959 » dbogiye Pat » o g ;| P
sl dlne LB (1) dlaily 1 (Cp Mio) (ypme )95

A/B

“C/D 0)

SSolo &Sl Slgld cuns jliel clea FR (ol 5 &8
Sass A el sl bl a5l S b e
dl!bu)’tw Jf slaw B c).lé.i.))}o u»% 5 L(buM;.w
D, )Ja.. 3y90 NS (sla JuSly 2liss :C cddlaie ;3 24250
(e ) sbrye 556 & Lgppe sla Juy S Sl
A ke S Gln Jeo g5y Jeuly pa3ls .l
o TS ol 5 Jsho o S Cad pge

o9} 99,
Slllao o ol

Sluogad pinte jl Caa g cud g&Lé.';)l sl yial,b
e Db Joo Olllas p3 &5 s adate ()59 58
W)l o8y Jdo il odliiwl b lacds oyl (V) Aitwn
as ArcGIS10.5 jjbley e (g, V¢ (DEM)
3 2y90 Soadd (pSete Sl (So SB gy el
i sl (Sjglgrrs Slllas Sl gk (dln
obwl ybisel g b bl o)l I asd oyl b
2 ke Sl Sl g (wlidpes yiall A5 ang Jud)]
Vileoows L)»L&ALJM‘JA.:»AJWMM
Qsiv wjle &9 aw sbxols ol 05 30 b el
5 o sady) QbaV ((yplys (b syl
ol asuie (5L (slaojlas) Qv byl Sl
0,93 & bosye wlidipme; blod I classjle opl a5 cunl
3 Aol piSn 15 (sloyially iz itad 55
(r¥0) sied S Jssls 5 38,80 oyl )
s ArcGIS10.5  Jjaley b 0 bads
2590 51 oyl (g,0)8 Al L as SAGA_GIS2.1.1
o) A el sl Jow Sledlles ST 55 Lol (slayal )
Colw 51 (OLI ssizmiw) A cuwdd o)lsale pgad ddds
aoliyy 3l ool b g s g Sllllas dilato (4l 'USGS
DA oy w8y ()8 alisee wlads s ENVIS.3

Sl it wliley Gluogad  w)py Cas
aps wlidlon SleMbl b oolitwl wlislga slaolKiw]
LA wyp Op ol 3429 9 @m bl 5l onis
iad S
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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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