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The mountainous areas in the northwest of the country are prone to floods due to
their special topography and adequate rainfall throughout the year, especially in
spring. The current research was carried out to prepare a flood potential zoning map
in the Ahrchai watershed. To prepare a flood potential zoning map, 9 factors
affecting the occurrence of this phenomenon, which are rainfall and runoff with
return periods of 2.25 and 50 years, distance from waterways, slope, curve number,
drainage density, land use, geology, NDVI index, and land capability, were used.
To weigh the criteria, the network analysis method was used in the Super Decisions
environment. The results showed that the highest weights of the criteria related to
runoff, distance from the waterway, and curve number were 0.244, 0.171, and
0.140, respectively, with a total inconsistency rate of 0.09. The weight of sub-
watershed 3 with a value of 0.272 and sub-watershed 2 with a value of 0.114
respectively had the highest and lowest weight of flood potential. Also, the criteria
of curve number and runoff were identified as the most sensitive factors. Finally, by
integrating these layers according to their weight in the Arc GIS environment, flood
potential zoning maps were obtained in a fuzzy manner with return periods of 2, 25,
and 50 years. In the 2-year return period, the results showed that 6.45% of the
watershed has a high to very high flood risk, and 56.57% is in a very low or stable
category. With a return period of 50 years, 22.53% of the area has very high flood
potential, and 52.77% of the watershed area has very low flood potential.
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EXTENDED ABSTRACT

Introduction: Flood is one of the most important natural hazards that has increased in recent years,
especially in Iran, and has caused a lot of human and financial losses. Human factors such as construction in
flood plains, non-respect of river boundaries, and climate changes have contributed to the aggravation of
these damages. Ahrchai watershed, due to its importance in supplying agricultural products and drinking
water, requires careful management of flooding during floods. Therefore, zoning and identifying vulnerable
areas is necessary to take appropriate measures.

Methodology: In the present study, after determining the control layer or the target of the study, which in the
present study is the flood potential of the Ahrchai watershed, in the next step, the target criteria were
determined, and in the present study, 12 criteria are among the factors affecting the phenomenon of flooding,
including drainage density, slope, CN, NDVI, land use, precipitation and runoff with different return periods,
land capability, distance from waterways, geology were considered. In the following, different watershed sub-
watersheds that are proposed as options in the present study were selected to weigh the criteria and options
using network analysis and hierarchical analysis in the environment of Super Decisions software version 3.2, a
decision support software, was employed. In the following, to check the potential of flooding in the position of
each pixel in the watershed, the operator and fuzzy functions were used.

Results and Discussion: The current research investigated the risk of flooding in the Ahrchai watershed. In
this study, nine factors affecting flooding were identified and evaluated by weighing the criteria using the
network analysis method. This method, unlike the hierarchical analysis of the criteria or options, was also
compared to each other for That is why the results of network analysis are preferable. In the present study,
the results show that the runoff and the distance from the waterway are known as the main factors affecting
the flood potential, although the runoff factor does not have such an effect in the return period of 2 or 10
years, but in the period of higher returns, this factor has a significant effect, which in this research The
average face is mentioned. Also, sub-watersheds 3 and 5 were identified as the most risky areas because
these sub-watershed s are dependent, meaning they include the upstream runoff. In addition, the sensitivity
analysis showed that the runoff parameters and curve number have the greatest effect on the model output.
Because in these two criteria, different effective factors of flooding are involved. In the continuation of the
research, taking into account different return periods, 45.6% of the watershed has high to very high flood
risk. Also, as the return period increases, the risk of flooding increases. The results of this research
emphasize the effect of various factors on floods and the threats caused by them, and the fuzzy network
analysis model shows the potential of floods in this area.

Conclusion: he results showed that the highest weights of the criteria related to runoff, distance from the
waterway, and curve number were 0.244, 0.171, and 0.140, respectively, with a total inconsistency rate of
0.09. The weight of sub-watershed 3 with a value of 0.272 and sub-watershed 2 with a value of 0.114
respectively had the highest and lowest weight of flood potential. Besides, the criteria of curve number and
runoff were identified as the most sensitive factors. Finally, by integrating these layers according to their
weight in the Arc GIS environment, flood potential zoning maps were obtained in a fuzzy manner with
return periods of 2, 25, and 50 years. In the 2-year return period, the results showed that 6.45% of the
watershed has a high to very high flood risk, and 56.57% is in a very low or stable category. With a return
period of 50 years, 22.53% of the area has very high flood potential, and 52.77% of the watershed area has
very low flood potential.
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Figure 1- Location of the study region
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Figure 4- The layer of necessary criteria for flooding in the study watershed
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Figure 6- Sensitivity analysis of model parameters
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Lalid g)lwsl

LS]”:‘.-\S. oM Do oo oalaiwl v J.J?u 9 Siw e LS])’. «il dh*‘ 5! "j 30 &S Cul 9y M slasds g5lws;l
Sy i sy Jleslitel )lge cpl )3 Amde &) ply moial 5 (BBt Cygod Ygere & Miun odomg g by
9 Cuslad pie b 0)5dp lp & Cul (8L 3505y o il Blate 398 dxlpe (MSEe b Cwl (See oM (giloJse
sbaid gilwg;ld oly (Bogardi et al., 2004) 5,5 o sl o 1) (Sao @Slis g Blas o polie oS WS o odlatwl (g
&g ol A8 el (ol (a5 i) (et wsS Jold cilisie (il cugac @l Glainyge Bua 4 dagi b D
(A JSs) wiad o i SO U jauo o slosl j0 1y dled o Callaspie b Cussllas 500


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.4.8.7
http://jircsa.ir/article-1-565-en.html

[ Downloaded from jircsa.ir on 2026-01-02 ]

[ DOR: 20.1001.1.24235970.1403.12.4.8.7 ]

(VE- Y als o ,005) oyl Sl g sbaus slaailels 3oy

PECER R ’ NDVI_aili g6 s 51
o High : 1 w High: 1 o High': 1
s Low : 0.30 i Low : 0.10 b Low : 0.12

sk 8y oA g8 all ) Aol il
v High: 1 mw High: 1 o High: 1
 Low : 0,14 i Low: 029 L Low:016

ST ) kB gl
o High': 0.97 P High: 1 v High: 0.9
i Low : 0.53 b Low : 0.27 s Low : 0.33

Al ¥ oSl oy b 5L 558 Wl 7O Sl ayes b 5L g5 ) Wlo or CuiSilayes b )b 58
m High: 1 v High: 1 v High: 1
i Low : 0.27 s Low = 027 i Low : 0.27

ALt CuiSil ays U oy, gl QLYo Cuif il oy b Sy, gl Ul 80 CulS L 2ygs b ol 5518
P High:1 P High: 1 -L]-Ilghl: 01014
s Low : 0.009 s Low : 0,045 s Low = 0.

adfllae 390 ddlaie sy (g5l gl —A S5
Figure 8- Fuzzification of the layers of the study region
4;[;1» Oygody le)l»w ‘_s.cl.o.? Lgl)f )Lg d‘ W JlA.C‘ )l,«;w PN “"9%)‘ d)lﬂ 458 BYRALY, 1AW Ml}u ANP J.—\A P DMM‘
A4 3.0l AICGIS 385 5 Lo 13 (SUM) (651 mon Slas jl oolitnl b calises (sl jlzo (656 slaasY ccolys jd .cd )5 plo]
ags dlo B o YO ¥ S5l slooygd slp (FANP) il aSls Julow (e M (slovdis 6SLoS (6518 yodlie Sy
slbass as Ol by cldlas g (g)bssul slaojgp ) byl 0358 5)5 ot cusSib slooygd ol (A JSK3) As
dpge Jew slad b agelye sl (e S S 3 9 039 LM 118 (St 5 Sl sl e )l Wl e Jols

s lis S5y ol 0 a8 Wad e 0l Ll (S0 pslal Ohgod (658 OMow laddd (Jaere jobdy 58 148 el


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.4.8.7
http://jircsa.ir/article-1-565-en.html

[ Downloaded from jircsa.ir on 2026-01-02 ]

[ DOR: 20.1001.1.24235970.1403.12.4.8.7 ]

)y 536 M o by M ity (s

s o Loyl oaimd gL a5, &Sl 5 g oM STt Ll (il 3oy5 (S5, canlllas ) 55 ] ools (556 e
W85 B oy 390 Al ¥ CiSl 0j93 (slp SUly) sline olyen a (ol Jlae A (B () 3 sl M Sy o0 b
oo yme y 350 0395 |l y3 BFIBY oS Jlo )3 el 35 sl (633w slad gyl ddlate Corlus I hoyd +/5Y 4S5y ol gl
oaule o 4i)S Jla5 )3 Al 00 CulSil 0)9d (sl Sy Hlne 5 0ad S5 slajline &5 (laulpd 13 315 515 05 sl (555 e
sl 08l (o33 S Juwils sl 350l 090 conlus 5 0o yd OYIVY g 3L sl (35 o (sl adlato 5| auo)d YVA &8 4
S Jew aal 0 las 0yl dllw B 5 ¥ (slaoygd Hlo dwlin Cundg oyed cpl &S ol lis dllo YO il 3k 0y90 )y (pinpn
ol 58] Al YO 050 10 o> ¥/5A &4 b ¥ 090 )0 duo > +/8Y 31 e oyl &S g sbay i saalive e BB i8] oL Hlau
Eoig0 ol S o Soml (3 o e 93 (yloline Sl clls YO & Y 51 03294 a5l 090 Lials3l S o s gl .y

DS 8 g 250 Ol gulio S pte 5 O Jlae slaosls (S 5 Wl e

46°200"E 46°30'0"E 46°40'0"E  46°50'0"E 47°00"E 47°10'0"E
N
W$E z
g B
: by
?u “
E
z
z )
g s
Il
& B3
Fuzzy ANP, Runoff Tr=2
2 9% 0-0016 £
= o 4
£ 00 0.016-0.051 s
S 0.051-0.097 P
S| #€ 0.097-0.186 0 5 10 20 3, 2
% o8 0.186-0.39 _— m
16°200°E  46°300"E  46°400"E  46°50'0"E AT00E 47°100'E
46°20'0"E 46°40'0"E 47°0'0"E 47°20'0"E
z
£ 5
> >
S g
5 %
o [3e]
o
z
z >
B >
- S
& %
o Lar]
Lag]
46°20'0"E 46°40'0"E 47°0'0"E 47°200"
46°200"E 46°300"E  46°40'0"E  46°S0'0"E 47°0'0"E 47°100"E
N
®
Z > £
g g
;r ®x
S -
L]
z
£ s
= <
= i
g S’;
-
Fuzzy ANP, Runoff Tr=50
2| 9% 0-0.01 £
p> =
o0 001-048 £
S 048-054 %
S 9% 0.54-0.61 0 5 10 20 3 &
| o8 0.61-0.83 — wm
46°200"E 46°30°0"E  46°40°0"E  46°50'0"E 47°00'E 47°100"E

Alu 0 5 Y0 Y ciS 5L glao, s b S Shaag -4 S
Figure 9- Flood zoning with return periods of 2, 25 and 50 years
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