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Extended Abstract

Introduction: There are several parameters in the catchments that cause high peak flows, as a consequence of which nature
will be degraded. Among these factors, land-use change, vegetation degradation, soil infiltration, rainfall intensity, slope, and
infiltration rate of the catchment are the most important.

Watershed management activity is one of the effective methods for increasing the time concentration of the catchments. Flood
hazard zoning of the catchment can also provide suitable information about floods and their effects on floodplains, which can
be a strong tool for flood warning. Flood potential zoning determines the area with higher potential runoff. This calculation can
be done by comparing hydrologic and hydrogeologic factors of the watersheds and then flood potential of all areas can be
evaluated. Using this method, the areas with high potential flood risk could be identified. These results enable us to predict
probable flood events. Nowadays, using new technologies like GIS and RS can help decision-makers to have a quick evaluation
of natural flood hazards.

Materials and Methods: For the aims of this study, first, the main effective factors for zoning flood potential have been
collected using documents, expert ideas, and other common techniques. Using GIS all required maps and factors have been
prepared including slope, geology, pedology, vegetation index, drainage density and form factor. Then, for weighting
parameters, AHP method is used. Combining this method with GIS can provide a strong tool for calculating flood hazard zones.
AHP is a suitable tool for final weighting parameters which use comparing matrix and has been done in Expert choice software.
At the end, the final weights of parameters were overlaid in ArcGIS and a potential flood hazard zone map was prepared for
both catchments. These maps include the areas with very low, low, moderate, high and very high classes. For comparing flood
hazard zonation of the, specific high flows were calculated using Fuller's method. Specific high flow is the number of peak
flows divided by the area of the watershed that is a suitable factor for comparing two areas related to discharge. Hence, by
calculating specific high flows of both watersheds, it is possible to specify the watershed with higher flood potential between
Arghavan and Kal-Anar subwatersheds.

Results: The final flood potential zonation of both subwatersheds shows that there are five classes of flood potential in both
subwatersheds including very high, high, moderate, low and very low. Investigations show that 1.45% of Arghavan and 14.77%
of Kal-Anar subwatersheds are in the very high flood potential class, 18.11% of Arghavan and 35.00% of Kal-Anar
subwatersheds are in the high flood potential class, 58.23% of Arghavan and 40.08% of Kal-Anar subwatersheds are in
moderate flood potential class, 19.35% of Arghavan and 8.90% of Kal-Anar subwatersheds are in low flood potential class and
2.86% of Arghavan and 1.25% of Kal-Anar subwatersheds are in very low flood potential class.

Discussion and Conclusion: Results indicate that based on the final flood potential zonation of the subwatersheds, because of
high slope, impermeable geology, low-density vegetation and watershed shape and higher specific peak flows, Kal-Anar
subwatershed has higher flood potential related to Arghavan watershed. On the other hand, Arghavan watershed has more
volume of flood in the same storm. Furthermore, based on AHP method, slope with 29.3% and watershed shape with 7.2%
have the most and the least effects on flood potential, respectively.

Finally, it was concluded that experts and government decision-makers should focus more on Kal-Anar which is in a higher
risk of flood and prepare a suitable plan for combating flood in this subwatershed. Paying more attention to mentioned
subwatershed minimizes different kinds of damage.
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Figure 1- Geographical location of the studied subwatersheds in the country and Ilam province



ol bk Judos an )8 5l eolanal b sl slasjsm (65w Ju il S5, I

oy e g9 s Gl iome) e Y
2 ilbior S e 2 S slS sla,eSLE
PS5 e el e G
o ooliil gl lsale sl 5l 4i8,5,, NDVI
]
Ol 2 4oy 5o Connl @ az g b rasg> JSG 0
ond osliiwl Sl cnl 5l s dew 9 55 003
FodiS adg> S a4z 2 &S ol p (p Sl
Wlg> fieS (S e 9 fiden 35 pe3 Gloj il
O35 AFEe 5 et Sl Bl (nl yo a5 0
P9y Sl ads> SIS L )8y 5l laass> S5O
sl 00 oolizasl V alal, sl s y55 90
FF=2 (V) aba,
Sk g ooy adg> Jsb oL 5 s A G 0 oS
Se bl ade> (g5 bk oS Sl o Job
WS (o0 Jog ad9> ye alali (n )90 4 e Lo
il 00l dloes ¥ oadaly bl jy 58 a8y oS5
- (¥) ks,
>y oanlpl plas Jobo cLicalal, ol o
el @0 taglS o Elano A ¢ laglS
e 5l el (230 Cuzr wny al> e o
a5 wi oolitul (AHP) slye alades Julow ol )3
Gaiei 93 Rl GIS slalitle s b Joo ol oS 5
oo 5 (o0 w218 (6505 o il G 12
o Pl Sl dasll ol 5y e sl AHP
Ol &5 3 pee o layeiS T goags alaily 5 anlis
L5055 5 awlxe Expert Choice l58le 5 o Sldes
OOpes A (Bl Ban (s l8le 5
Sl 5o 5l yZally (200335 4ol 5o oo sla el
(oyell 512 5y om) 4 4 G,
sloyahly (g5 Slualis o flo s 2Bl o0
g sl Sl Jole mls 5 ad calise
Jelse ogas o (bt y )b 5D plulis,ls
Expert Choice ,liéley ol (g5 o 0 5o
g ol )5 ol alflas 55,0 b Las .0us,§

Gk 3l ymalily 5l alas o (s e e o153l

alyo )0 (g Slaal 4y azgi b gwyp cnl 5o
3 i dem Jeily gainaiay 5o S5 Jolse o Jsl
5 bl i b g ol bl clallla 3,
9 0 eSS B S5 L Bllae g lulillS
Lod ags GIS Lo o bl 5l SO o aiis
A ea LS o b assm ) g0 aSal 4 axy
g ansls calls po b Jolge 5l (o)l ;o cailas 3
Jie plgieas 1 Wlovis as 3 Jlas o Jalge oy
2 86 Gl 5 Sl a5 Bk Soeal b e
Slel 3l andllas 5,50 ad5> 105 99 (5l (57 3 o
J8 el asgx 2l j0 aS o] Sy gienn ol
ol 09y Folar 1l plo conl ool oolaiul cazd S
)Jl....: Lg‘f el 00l BA> )Jg.n J.a‘9$ u.m.J )‘ 9
2 ol Bl Ojgo )0 i Geee 4 o2 lse
Sloous B3> Slewlxe )‘ 9 6L 4.,_915 J.Iaa
5 el abal) adg> ol Cwl (3ol e
5 e (b2 (g pdaded lade L sloaoey
s oy goby (i g ails S1s Cugh,
ol AL Gaiod pl jo aiS oo Wyl asg> o
A&l gy adbte ] (o) Joo
390 by (owlidipe) soazly i wlidiime) ¥
wanl  (gilemw]  slawsle Jols adlas
A1 Slszr inl gleadlioly 5 ol s
(litime; Jale 86 oy sl Al
orlde b esS owlidine) plojle asss
(5055) O g0y axlllao Sy90 aslaio o ATARERIEE
LNl
w.o.s'b\ 4 Al L’ S gé’)?JS)M LSLQ’°9)f Y
30 Sleogazr plu g Glazle g cél b 5l S
Olsear Sigdoie slaog S 5l asllas ()l
IV ol ool oolawl LSNL"““SB )‘ 6@.’>L~o
Sl anss bl (Sislsnee by ,S il
S,90 (_gl.bw?);) (_g‘JJ \b)‘h»L‘-ﬁH‘ d».‘o 9 Sk
Lol ool 48,5 Lo jo dalllae



IAEE )...ll.u A o)Lo.i.» A JL....: s),.:;uT ‘5L¢>o)'9:> (:nl:- w)Jn.\.A

Cols jo QLIS 5 lee)l slaass> s ok
Olaieds il (i oy (20 l)lo &S Slase> 15
w‘ AW ‘59).&& )...‘>J.uu MP

Gty shaiedy oolatul 9)90 adsl (slaands
LIS 5 ol sloade s 5o s dew Joily

el ol ool LIS ALY sl S o
5 b «Sided 4 S ssba 8Se) SIS
Obey 53 owlol 9 998 o0 by pe (ool Ll
Lewly cnl jo o)1y Gladg> 5o 50 DDl sl 5 55 05
oS5 bl cai a SIS 5 ol )l sleads> g
5 Wilodgs 2o e ogh ST 10 el ST V/FA g VIV iSa)
g IO L gl s o] S S (aizen
Sl cplodims Ll £a.050 (plaS Cossl 0uls duloe
obey shle 3,5 4 Soop (S L IS adg> ;5 a8
S St Jomily ot (0 g eSS o3

REw

FrYAs. FYOFY. PrRRP. PrAb.r Pt

H w&r H
£ %P
- 8 ¥
> >
> >
* *
i i
T E<
+ - +

M')

» b
21 5 8-ty r2
s o

P R 1]

& Yo-F. =
HRE 24 i
¥ 4 ¥
Falll RS- S ¥ g b

cl
FrAde. FFeoF

T T T
FY¥AA. FYOFY. PrELP.

JUITS 9 le ) sLaadga 25 b 4l -F S50
Figure 3- Slope map of Arghavan and Kal-Anar
subwatersheds

Yt
X

(1107
‘

FYYFoor
I

¥YYide-

FYYonne
;

Ol 5 (gotw,

2 e e 05 il G ples S0k
Sl omolio Jlixe a5 (LR (6, 55Lali &5 ¢ silo
azliz a8 dplone wilie ol 9550 50 gl
s (B 5ke Al /Y Golue b 5 S5S d0e ()
g e boglad o b 4,5y coul Jo3 LB
ol ebal bl o ol (s Sales 5o
ol Lo 1o 5 Lateine laJoe g o uilil
o ol ) oo omoyje cladids 5eals L ATCGIS
Wo9> 25 99 B S ew Joill Guiaiy alss
S Jlil b plaaigy Jold o5 sel Consay
g wiboe oby (kB g ok cawgie o8 oS LS
5 Olse)l Glaaden; 5l So e ohy (@23 el
32 Szl Ol oo aRie sl LIS
@3 3,5 dle Job by, (wlul p laae> )
Sl el a2lg 51 (86 (20 Gliee cppgate b ohg
Ol mrieskS p 4l p ceSerte s &S
Sl asl g0 anlie GI Jule ol 00,5 oo
&0 dmolre b ol claioo ool pa] (5

FETAA FrafT. FrFUF FrAe Fheefe
. . L . L

W I

,{g % S

) T

r

L4

i

o

=

v

b

e
5 G)MT

3

o oudly &

=
& Glles
L Zosly

] -
—— oS .
T T T T T
FTYAA. FYOFY. FYFiFs FrAdss PFefFe

IS 3 Olgf )l saadg 5 (ol immoy Al Y S

Figure 2- Geological map of the Arghavan and
Kal-Anar subwatersheds
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Figure 18- The share of factors influencing with very low flooding class
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