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Figure 1. Location of study area and climatology stastions in Hamedan province
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Table 2. Eigenvalues and percentage of variance of each factor using 8 characteristics of the sub-basins
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Table 3. Factor loading matrix of 8 physiographic and natural sub-basin variables
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Table 4. Flood Prioritizing in sub-basins using Factor Analysis Method
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Figure 3. Map of soil type characteristics in the sub- basins
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Figure 5. The percentage of slop area in some of sub- basins

sloojepj cad g 2] )8 S o G Sy
(5 JS8) B503)5 o 5 9 4td el

Slidsee by SLALE w5 4rd ]l

OlFse 0 JSB

UT colue Loy

o e ol

sl sloojey alS Qllyy oy iy sloadis
b ceslize LSS 5 g2 sz 51 eslitl b g2 3550


http://dx.doi.org/10.29252/jwmr.10.20.49
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.19.4
https://jwmr.sanru.ac.ir/article-1-950-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.19.4 ]

[ DOI: 10.29252/jwmr.10.20.49 ]

av YA uL.u.u:)9).uL AR O)lo.w /rvbb JL» )ou‘ o)9> Copdo ij)a

9N 3 8 &,

Ut ajpm s o wipm s g Ml ojan 5
ES
£ | =
= { 3
% z
- E -~
+o_-r-um. 01z & 6 B,
437300€ 183507 45°30UE 45'35UE 4540UE
P 2y 25 |

AETSOUE 43°45TE  A8SOVE

f

| E Rz s 259m ¢5

JAEUN BN MWOUN st MUOUN SGON

I+Di) 4 B By,

W0UN

I5 5N

TS N’ﬂ asTqTrE AR INTTE  LAMRONE ARTOOTTF

-d.ﬁ B o [ vssass [ cesvss [ ocevsn [ vssams B 0

ol slmojgn 5 53 osdly Cllyy oy i = JSLs

Figure 6. Potential runoff coeffi

chls ol colue 5l anoyd AV obl whe ju50] ojgn 5
Ot b &Sy50 )3 cCanl /YA (VL 0gilly ULy, oyl
< IYA VL ogle Ul opd (g QUlgy Gupd jlade
b cwiia gllod 5 Kool ol slaoje

Ml)‘f Lo W o ¥V il cod Colio

icient map in sub- basins

@ basgsy; osill Qlly) oo 4dl w)p @S

Coluo b OUly) o po sla it i g (JYamal o)
Cod Colue doyd &S wmd o Ui juoul slaojes ) g
sl i ps ol Sopm )3 egdll Gllyy oy by
).) CA»)‘ OGDD.M V ‘-}sl:) )J 45 )9]0&[&& cC»wol Qslﬁ.«w

100

Q0

30

70
60

50

s b2

40
30

20

10

0.58-0.68
>0.68 1

— S el

L

Lddes ) 50 Colue b Gllsy o sla pie =V S
Figure 7. Runoff coefficient curves with area in sub- basins


http://dx.doi.org/10.29252/jwmr.10.20.49
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.19.4
https://jwmr.sanru.ac.ir/article-1-950-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.19.4 ]

[ DOI: 10.29252/jwmr.10.20.49 ]

OA hen Kol Jlod aiols sloddgs ;g3 o s3aaglyl 3 ele Julow (hgy 5Sdes b5

4 686 SFma Jelse ol Qllyy copo i
oS oy 5o ade (BSe5d Jeles Sk ol &,
Sitdew cupd Al by w85 )3 qw)yp )90 el
2 Syl Clisios ool 48515 b5l 3)90 9 homiw
0239) )I odlaiwl L) dj)ﬁlﬁ ub|9) w).ap N Ao
cod 5 2l Gl SB o sba¥ 5l g Yl
Gl g Lol gy laca el &S cul 48,5 @ g0
5 ap SUlay —ohl ilwans ;> WetSpa: Jao
L (V) ey diged laicdy Llad S 518 salatwl )90
)l VLolb L:J‘Jla) Loy (wyp N WetSpa J..\.o )I oalaiwl
&S o3l o Cllgy — )b (gilwand g (sloanlin oo
5 ool by, a0 > 2V €55 5 e 45 o cyuess
el @l Geomen sl Jlayes p A maw > )L
o9l Clly) oyl 4l ang & Wmd e (LS Lo
@l 0085 (o0kj <85l IVl Jge)8 (bg)4
9 w9in (VF) g5 (F) ollSen 5 Mooy slagings
odimd il (Sed (V) oh)Sar 5 yo0 (3l (YO) diooypo
SUlgy —ohil ilwand > gy ol YL Uly
VI
o9l Cllyy cupd Candy gl ol > IS soba
ble Jibs g (sl Jgya ol SagS goase
5 4t Base 5 ) o aicuglyl (oads o (s
ad )l Jols gancudel aad o ol guls Nad ey
Skl by 93 2 B adgs; Ul oyl i
ol g (ele gy I ookl b (e g 35y (Sl 3
Gl 039y 5> codlBl g 31558 adgl oMbl g Ll
Ghey ol Gl dge o 1) e Candy
P oo g e sbgby IS liea dlge
BB shace i 0 okt e iuced
33)5 (oo Sy 25 )13 o2latul 3)90 (5 ptag)den ol
5 won 8 soee oled Gy ST legiegy
O Sllyy o pd lie adge oy aadly S 0)g0n
) 2y 8 bl 2)90 gy plo b
sl ol Copde g OMew JpUS sbaofyy sl
5 S9pe syl Ol @l bis g (halop JEals ca )
W) omd g uceglyd Wbl plloles
oS Bl oo by ol o sl (sl (g5 s
P okg Jow Chlad JalS g JS Caa 1) el
Sles )] ddlate o )3 Sl dewss (sliwl,

b9 9 el Jelod (09 93 4 Sl b (JSyoboay
S i daw 420 G g Jow (2b)y1 > SVl
okl b bades j Jew oyl aids ade>
(A JS8) 53,5 w5 9 45 (B9 92
o gy 3l okl b (6 5u8 Jow ol i 50 dunlds
S sme o5 (N) S Mo gy 5 ol
2oy ol wle 5 Sdlie 03 usul 0jem (sl
by gkl g 03 LSy suuCagyl daadss
hale oS By 3 &5 Gyge ol 4l Jloes
bl cuipa bl Lule 5 Sdlys 0y 550l slbojos o
Yoo ¥ Caggl > IVl 29y 3 Jg conl ¥ ¥ ol
GAS ey 90 sl sojor nj ple > Gl 18
bl e i 5 LSy Ml guuglyl 5 5 o
9y 93 2 & 3Ll b oS €8S aom g (S5 y5ba
2 ;i.u.)‘fo 0)d 9 C)L)A ‘ULDJJ ‘9).:| )a..>u‘ Lghzm)?):)
3 liws B 0L id o a8 Lol B Jsl coglyl
S35 5 g1 03 aSlow sl cslasisins 5 5 3
b b e U piia codgl (o (e lien —cubs) ol
Sloy Gupd Jowdly )15 )8 o5 B o8 L (5328 o
N3 A Caglyl 3 (Yol gy 4 d2gi b yeSlow ad9> 5
Vo s &S dad o pLis Y o ¥V KB @ dng L aS o)
g Cowl o> Ve (YL cuid d‘fb aoe Colus jl aoy
oS Ml o9 b g9 5l ol SB Ol ae ) VY 250
u‘y.cdu AJ‘?:‘@ LY oby’wtﬁ d).:.b.)}m o8 d‘)‘b
Al leade jool o5 Jow (R ) core ol
Ollos 455 j0 &5 dwyoo Slaie (gy900 Joyp @
ol oje y5 50 luil cgylojusul clolidl g Juw s
sl glojepj ple e 3,5 Cjgo base ol
s e JS 55 51 55 5 sl slacagy) 5 o
Clgy oy dlre 3 Xy 5 dag 3)5e bilis
5 2hl @l el Jolo aw (Yl gy & ogdll,
delss ol Sl 4 g Lo eS8 SB oG
S dope p Gpbde 018 0es Jelie (ke
o 3 Sopm U Glie e I A0 e Jladiy g 05
A3l Jow (R85 (ol )3 ot slme Sl e Jolge
65 sbpll g Jelse jal slaojes > aul
upd g 8S0) W51 warhglS cups ol Joli
Sy B id loysie 1 503 Gl 5 SO
g > JYal Jgeyd b9y > 45wl e Cul (S


http://dx.doi.org/10.29252/jwmr.10.20.49
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.19.4
https://jwmr.sanru.ac.ir/article-1-950-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.19.4 ]

[ DOI: 10.29252/jwmr.10.20.49 ]

IS WAA Gliao; 5 5l 1Y+ o)ladds /o2 Jlo u50] 059> Co e doliingy
z z ;
s s
g 2 | \ |
o % | f L ‘
™ Ll
z
£ °
o 2]
e © ||
o ™
-
Z
z ol
S 8
2 3
=
Ll
z
o
z 3
2 3
-
=
-
ra
s
w
= 3¢
5 3
=3
-
§
-
”
T 48°15°0"E  48°25'0"E  48°350°E  48°450°E 48°10'0"E  48°200"E  48°30'0"E  48°40°0"E  48°50°0"E

MYl (B9, 5 (G G o) ale Julos o) 1 edlital b jusel (slaojee j M (st dsl 4 —A JS
. N (Culy oo ppd) . .
Figure 8. Flood prioritization map of sub-basins U(SI_I’] Factor ,)Analy5|s method (left image) and Rational method
right image

F*)

. Abdi, P. and M. Rasouli. 2001. Zoning of Zanjan River flood plain using GIS, Proceedings of the

Conference on the Recognition of Watershed Problems and Providing Appropriate Solutions in the
Karoun and Zayandehrud Basin, Natural Resources and Affairs Research Center Livestock in
Chaharmahal and Bakhtiari province, (In Persian).

Aizadeh, A. 1995. Principal of applied hydrology, (In Persian).

Azin Mehr, A., A. Bahremand and A. Kabir. 2012. Simulation of the effect of land use change
scenarios on hydrograph of Dinour watershed using a distributed hydrological model. WetSpa M.Sc.
Grassland and Watershed Management, Gorgan University of Agricultural Sciences and Natural
Resources, Faculty of Rangeland Watershed, 150 pp (In Persian).

Azamirad, M., B. ghahreman and K. Esmaili. 2018. Investigation Flooding Potential in the Kashafrud
watershed, Mashhad the Method SCS and GIS. Journal of Watershed Management Research, 9(17):
P.26-38(In Persian).

Bahremand, A. and I. Mahmoodi. 2012. An Investigation of Locational Distribution of Flood Capacity
in Latian Watershed Based on the Analysis of the Runoff Coefficient Iranian. Journal of Watershed
Management Science and Engineering, 6(19) 29-36: (In Persian).

Bahremand, A. 2006. Simulating the effects of reforestation on floods using spatially distributed
Hydrologic modeling and GIS, Phd thesis, Department of Hydrology and Hydraulic Engineering Vrije
Universities Brussels, Belgium 150 pp.

Ghanavati, E., A. Safari and E. Beheshti Javid and E. Mansourian. 2014. Flood Risk Zonation Using
Compilation CN Model and AHP by GIS (Case Study: River BasinBalekhlo). Jurnal of Management
System, 7(25): 67-80 (In Persian).

Ghanati, E., A. Saffari, E. Beheshti Javid and E. Mansourian. 2014. Scaling potential of flooding by
combining the hydrological model of CN and AHP in GIS environment Case study: Balekh Lo River
Basin Journal of Physical Geography, 7(52): 67-80 (In Persian).

Habibnejad Roshan, M., M. Ebrahimi, K. Solaimani and M. Vafakhah. 2018. Low Flow Analysis in
Arid and Semi- Arid Areas of Northeastern of Khorasan Razavi Province. Journal of Watershed.
Management Research, 9(17) (In Persian).


http://dx.doi.org/10.29252/jwmr.10.20.49
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.19.4
https://jwmr.sanru.ac.ir/article-1-950-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.19.4 ]

[ DOI: 10.29252/jwmr.10.20.49 ]

5 Shes B9l Jlod alals gladdgs 5 (g5 Jow (sruCa gyl o Llele Julos Ghg)y 5 Sdee b5

10. Hayirezadeh, M., G. Maleki and H. Amounia. 2012. Zoning the Potential of Flood Risk in the
Mudagh Chay Basin using the ANP Model. Quantitative Geomorphology Studies, 3: 56-39 (In
Persian).

11.Yaghoby, F. and A.R. Bahremand. 2011. River Flow Simulation Using Spatial Distributed
Hydrological Model- WetSpa in Chehel Chay Watershed in Golestan Province. Journal Water and
Soil Conservation, 18(3): 185-205 (In Persian).

12. Karandish, F., K. Ebrahimi and J. Porhemat. 2013. Investigation of the flooding severity of Karoon
sub-basins and its effective factors in the management of integrated and semi-distributed flood
management. Journal of Water and Irrigation Management, 3(2): 1-12 (In Persian).

13. Nazari Pouya, H., P. Kardvani and A. Faraji Rad. 2016. Evaluation and Evaluation of the Performance
of IHACRES and SWAT Hydrological Models in Water Fluid Simulation. Journal of Spatial Analysis
Environmental Hazarts, Second Year, 2: 99-112 (In Persian).

14. Omidvar, K. and A. Kianfar. 2004. The zoning of the flood potential of the Kajancham basin. Physical
Geography Research, 72: 90-73 (In Persian).

15. Rahmati, H., A. Ansari, N. Ziaei and H. Zainy Vand. 2017. Evaluation of WetSpa Model for Runoff
Precipitation Simulation in Semi-Dry and Mountainous Basins Case Study: Basin of Bar Areh.
Irrigation Science and Engineering, 4(2): 69 (In Persian).

16. Razavi, A. 2008. Principles of Water Resources Determination, First Edition, Publication of Water
and Power Industry University, Tehran (In Persian).

17. Roghani, M., M. Mahdavi and A. Ghafouri. 2003. Introduction a Method of Locating Effective Area
on Flood Peak Flow for Planning Flood Containment and Reduce its Damages in Basins. Research
and construction, 6: 48-57 (In Persian).

18. Safari, A., F. De Smedt and F. Moreda. 2009. WetSpa model application in the Distributed Model
Inter comparison Project (DMIP2). Journal of Hydrology, 418: 78-89.

19. Saghafiyan, B. and H. Farazjou. 2007. Determination of flood producing areas and flood priority
classification of Golestan Dam hydrological units. Iranian Journal of Engineering and Watershed
Management, 1(1): 1-11 (In Persian).

20. Shabani, B.A., A. Emadi and R. Fazlavali. 2016. Investigating the Potential of Flooding of the
Watershed Area and Determining the Flood Generation Areas. Case Study: Neka Watershed. Journal
of Watershed Management Research. Seventh Year, 8(14): 20-28 (In Persian).

21.Soleimani, S., F.S. Soltani Kupai and A. Salajekgeh. 2013. Selection of Proper Flood Index Using
HEC-HMS Rainfall/Runoff Model RS and GIS Techniques Case Study: Jiroft Dam Field. Journal of
Watershed Management Research, 4(8): 90 -105 (In Persian).

22.Spss 6.0 for windows. 1998. ISBN: 964-91621-6-X

23. Tehrani. Kh. 1998. Iran Geology. Payame Noor Publications, 344 pp.

24.Vahabi, J. 1998. The Zonation of Flood Hazards Using Remote Sensing and Geographic Information
System in Talegan Watershed. M.A Thesis of Tarbiat Modares University.

25.Yaqubi, F. and A. Bahremand. 2010. Generating the map of potential runoff coefficient for
Chehelchai river basin using the WetSpa Model. Proceedings of the 6™ National Watershed Siences
and Engineering Conference and 4th National Erosion and Sediment Conference.

26. Zeinivand, H. 2009. Development of spatially distributed hydrological WetSpa modules for
snowmelt, soil erosion and sediment transport. Phd Thesis, Department of Hydrology and
HydraulicEngineering, Vrije iversiteit Brussel (VUB), Brussels, Belgium.


http://dx.doi.org/10.29252/jwmr.10.20.49
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.20.19.4
https://jwmr.sanru.ac.ir/article-1-950-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1398.10.20.19.4 ]

[ DOI: 10.29252/jwmr.10.20.49 ]

Journal of Watershed Management Research, Vol. 10, N0.20, Autumn and Winter 2019 .........coevieieiriiiiiiniieeeeeeeane 61

Evaluation of Factor Analysis Method in Prioritizing Flood in Northern
Sub-basins of Alvand Hamedan

Hadi Nazariouya

Assistant Professor of Watershed Department, Hamedan Agricultural and Natural Resources Research and Education
Center, Agricultural Research, Education and Extension Organization, Hamedan, Iran
(Coressponding Aothur: hnpoya@yahoo.com)

Received: July 9, 2018 Accepted: December 29, 2018

Abstract

Identifying and determining the flood potential and prioritizing of the flood discharge in the
sub-basins is very important in terms of watershed management, flood control and watershed
management projects. In many watersheds, it is difficult to investigate and determine the impact
of each of the factors and even upstream sub-basins on creating an outlet flood, especially in the
sub-basins without hydrometric station. The purpose of this study was to investigate the
effective parameters in the occurrence of flood in the sub-basins of Koshkabad watershed and
compare the two methods of Factor analysis and rational method for flood priority. Koshkabad
Basin is located in the central part of the Hamedan province and hydrologically is the main part
of the Gharachay basin that it flows into the Qom lake. In this study, to determine the potential
of flood sub-basins and their prioritization, First, extracted of climatic and physiographic
features in sub-basins, then provided flood potential map in the sub-basins using factor analysis
method. Also, using the Rational method for estimating run off coefficient, flood intensity in the
sub-basins was determined by considering the effective factors in the runoff coefficient of the
area including slope, landuse and soil condition and were prepared Potential map and
prioritization of flood sub-basins. Comparison results of the two methods shows that the
potential map of the factor analysis method is very identical to the map of the flood potential
map in the Rationnal method. The final results of prioritization in both methods indicated that
the Abaro, Yelfan, Mary anadg and Dareh Moradbik sub-basins with Severe and very heavy
flood Are in the first to fourth priority and Siakamar, Qaraachy and Koshkabad sub-basins with
a relatively low to low flood intensity are in priority from eighth to tenth priority.
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