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Figure 1. Location map of Barajin watershed
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Table 1. Morphometric and hydrocolamathologic characteristics of Barajin watershed

S3PledS g hen S5esh90

2 ’ 2 : = a N

oo e 25 3. Y 1 t. B 13 %% . o

4‘3m§ 3= 33 £ 53 3 13? z’g 1w 9= ;3\{; 3 o35> 2)

Q9 s 234 >E 2 = - 37 vE I T

LR VI S B R i N R S
WY /A sel5 \a4 DAY YV/A YAYY £lo vIY VA Ye/A A\
VO AN [4YAs B8 [0 AaYA% VAAY YIA A% Vo a/s AY
Y¥IV ARVAN I4YA) ¥a/5 oy Yy AARA! /A vIv Vo VFIY AY
AZZA VF/A S\ Yo/ -[oF Yy AR A No sy VY W& AY
¥ /¥ WY/A SYIY O¥/5 <[00 YA/O ARV \i vIv VY YY/Y Ad
A A/ Y15 [id <[¥5 ya/y Ay Y/A IAY VA W& A5
Y/ oA sy YY/o AR Yoly AVA'A) vIY IV VY Y/A AY
YA A sy vy/A AT VO ATARA -y sl5 Vo AN AA
M/A £l £/ WY/¥ -/¥ A4 YAVA olF \i \Vg ARYVN EW-PCS Js

Y 1508 K5y o oS Ld] Sy N NS 2 Ky

ol 015 Y Jgax ) (Jlinoj o Slib) b yasld g bo)las s dojline lad oljsl 42 bgyye gl

Slab 5 baylrey s do)lre Sl plaS" o (6l oled ()39 =Y Jg>

Table 2. The final weight for each of criteria, sub-criteria and categories
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Table 3. Rainfall and discharges of Barajin watershed
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Table 4. Peak flow discharges of Barajin sub watersheds
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Figure 7. Flooding potential and 25 years peak flow for
Barajin watershed
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Table 5. Flood hazard classes of Barajin sub watersheds

Sradew sS4y Op papmel (Smes oy
(silye ks Jilod SisS 5l Jols) adgn 05 (63551 2
coosh) Jlo 0c 5 Y0 chilid zol el 45, s
Lbosle cwia (QUlimgbl Jae 5l Jobs gl
D ze doyy K slaiel pdaw 43 oS Cul H/AYF 5 </AVA
e Al oo ST &S cunline oy 9 Al o
e Jedlty 5 lie 0yl cal anily o

ol oo ) Jaw jlas Clib -0 Jgie

sbj Lgio oS oS kS olib
ZANAS ANERAY ATV <:/a b e o
b AR Vv 2 PN S
y.< Ye—Ye Ye—). <y- dab ye
P
b A1 vy YA asep;

Colus JS 0o )d ¥O 29 jidiay b oo yj dus oyl
oS Wlods 65‘5 059> CawdYl g L;’Luw.ﬁ?{ L;"J?" 30 0je>
pbol sl 4,81 ail o ablas clolidl (ol s
)001 sloojes 5o d)b)’ﬁ.‘iqi Slles &S A o oyl ol
Pl (Wojo> nj iucugyl) Gl b & args o
o ojex ) Mgyl g 3 S dsd e
sdbia a5 sbjluue 5 dojle Slles
FB e gal laojex > ol 5l ol glple
aS ol L Giss ls J(VF) cél sl ialS ase
Siddew Jowily > 45y BT A 9 Voojled slaojg>
olej Ul g el SRl L gy ool )3 &5 )b,
o T s ko s Sl e > 5 505

e LS 353 1y 658 Sllyy W g g 00

P Poe Belos (e oms (GeS ol Slaal ]
Ld jl bl sl gojo ) gacadsl o Jw slx
o slagiy IS g OMew g8y Jhd ey
039 b GigledSgpnm Jlxe &8 0 ol AHP SusS
0j9 b rieghyge Jhme A Cund (yidn Cuenl +/FD
O e £989 5 Fge Jolos o | momen )l < /YD
(539 bawgie a9 < [TVY (339 L Sy Gloj b ply (051
039> Sy 3 ) U Cryidin /YA B39 b Waojo>
2,
daojonj i dee el ol suas; elolp
¥o ¥ boled claojysnj & cuipids pow U Jol 45,
Cllgy a5 (0obj s Jawilly &5 wilably yolaid]
5 PUly) Gupd slimayj 93 VL (jg e ol ol 1)l
2R3 Gojonnj 4 G 35505 oloj b ply 5L 0l


http://dx.doi.org/10.52547/jwmr.11.21.48
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.6.0
http://jwmr.sanru.ac.ir/article-1-930-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.6.0]

[ DOI: 10.52547/jwmr.11.21.48 |

g

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

21,

22,
23.

bl 35l glojes 5 (g3 e Jasly i glgl y3 (ol pedbuds Judo S5 L) sy

&l
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):
26-38 (In Persian).
Bakhtiarifar, M., M. Mesgari and M. Karimi. 2008. Modeling to determine appropriate land use
using multivariate location decisions. Geomatics Conference, National Cartographic, Tehran, (In
Persian).
Behyan Motlagh, S., M. Pajoohesh, A. Honarbakhsh and N. Salehi Hafshejani. 2018. Assessment
performance of HEC-HMS hydrological model for the lumped and semi-distributive watershed (Case
study: Kohsukhteh catchment). Journal of Watershed Management Research, 9(17): 39-48 (In
Persian).
Chung, E.S. and K.S. Lee. 2009. Prioritization of water management for sustainability using
hydrologic simulation model and multicriteria decision making techniques. Journal of Environmental
Management, 90(3): 1502-1511.

Cook, A. and M. Venkatesh. 2009. Effect of topographic data, geometric configuration and modeling
approach on flood inundation mapping. Journal of Hydrology, 337: 131-142.

Dasturani, M.T., A.A. Karimian, M.R. Ebrahimi and M.H. Rustam. 2012. Review method (TOPSIS)
and its application in assessing the ecological potential areas for watershed management. Eighth
National Conference on Science and Watershed Engineering, University of Lorestan, (In Persian).
Dehghani, M., H. Ghasemi and A. Malekian. 2013. Spatial Prioritization of Flood Mitigation and
Soil Erosion Control Practices Using Fuzzy Logic Approach (Case Study: Foorg Watershed). Journal
of Range and Watershed Management, 66(1): 73-88 (In Persian).

Ghodsipour, H. 1992. Analytical hierarchy process AHP. Amirkabir industrial university, Tehran,
Iran, 220 (In Persian).

Harrald, J. R., Irmak Renda, T., Shaw, G. L., Rubin, C. B., Yeletaysi, S. 2006. Review of risk based
prioritization. Decision making methodologies for dams, The george washington university institute
for crisis, disaster and risk management, 31 pp.

Kamali, M., K. Solaimani, K. Shahedi, A. Noshahri and A. Gomrokchi. 2015. Detrmining the
flooding points and prioritizing subcatchments of Barajin catchment of Qazvin using Hec-HMS and
GIS. Iranian journal of watershed management science and engineering, under print (In Persian).
Kholghi, M. 2002. The use of MCDM methods in order to prioritize sub-structural flood control.
Journal of Natural Resources, Range and Watershed Management, 55 (4): 12-25 (In Persian).
Khosroshahi, M. and B. Saghafian. 2005. Prioritization of flood active areas: A strategy for flood

control measures in watersheds. Science Journal of Agricultural and Natural Resources, 12(2): 128-

138.
Levy, J.K. 2005. Multiple criteria decision making and decision support systems for flood risk
management. Stochastic Environmental Research and Risk Assessment, 19(6): 438-447.

Malekian, A., A. Oftadegan Khuzani and Q. Ashurnejad. 2013. Flood hazard zoning in watershed
scale using fuzzy logic (Case study: Akhtar Abad Watershed). Physical Geography Research, 44(4):
131-152 (In Persian).

Masomzadeh, S.M. and A. Torabzadeh. 2004. Ranking of industrial production. Iranian Journal of
Trade Studies, 30: 69- 84 (In Persian).

Mosaffaie, J., M. Ownegh, M. Mesdaghi and M. Shariat Jafari. 2009. Comparing the efficiency of
statistical and empirical landslide hazard zonation models in Alamout watershed. Journal of Water
and Soil Conservation, 16(4): 43-61 (In Persian).

Mosaffaie, J. 2015. Comparison of two methods of regional flood frequency analysis by using L-
moments. Water Resources, 42(3): 313-321.

Mosaffaie, J., M.R., Ekhtesasi, M.T. Dastorani, H.R. Azimzadeh and M.A. Zare Chahuki. 2015.
Temporal and spatial variation of the water erosion rate. Arabian Journal of Geosciences, 8: 5971-
5979.

Mosaffaie, J. 2016. Application of artificial neural network, multiple-regression and index-flood
techniques in regional flood frequency estimation. International Journal of Water, 10(4): 328-342.
Mosaffaie, J., M.R., Ekhtesasi, A. Salehpour Jam and M.R. Rajabi. 2017. Sediment source ascription
in Vartavan catchment using composite fingerprint technique. Journal of Watershed Management
Research, 8(16): 123-131 (In Persian).

Mosaffaie, J. and A. Salehpour Jam. 2018. Economic assessment of the investment in soil and water
conservation projects of watershed management. Arabian Journal of Geosciences, DOI:
10.1007/s12517-018-3706-0.

Omidvar, K., A. Kianfar and Sh.A. Askari. 2010. Flood potential zonation in Kanjanchm watreshed.
Physical Geography Research, 72: 73-90 (In Persian).

Pohekar. S.D. and M. Ramachandran. 2004. Application of multi-criteria decision making to
sustainable energy planning. Renewable and sustainable energy reviews, 8(4): 365-381.


https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Abc-7UQAAAAJ&sortby=pubdate&citation_for_view=Abc-7UQAAAAJ:2osOgNQ5qMEC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Abc-7UQAAAAJ&sortby=pubdate&citation_for_view=Abc-7UQAAAAJ:2osOgNQ5qMEC
http://www.inderscience.com/jhome.php?jcode=ijw
http://dx.doi.org/10.52547/jwmr.11.21.48
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.6.0
http://jwmr.sanru.ac.ir/article-1-930-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.6.0]

[ DOI: 10.52547/jwmr.11.21.48 |

oy

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.
35.
36.

WAR b 5 )lae /Y o)led /ol Jlo su5ul ojg> Cu e asliings,

Qin, Q., H. Tang and H. Chen. 2011. Zoning of highway flood-triggering environment for highway
in fuling district. Chongging. Journal of the International Society for Optical Engineering, No. 8205.
PP 820530-8.

Razavi Termeh, S.V., H.R. Pourghasemi and F. Alidadganfard. 2018. Flood inundation susceptibility
mapping using Analytical Hierarchy Process (AHP) and TOPSIS decision making methods and
weight of evidence statistical model (Case Study: Jahrom township, Fars province). Journal of
Watershed Management Research, 9(17): 68-71 (In Persian).

Roghani, M., S.M.R. Tabatabyi and S. Shadfar. 2011. Assessment of watershed practice and
introduce a flood control structure measure. Iran-Watershed Management Science and Engineering,
4(13): 51-60.

Saaty, T.L. 1980. The Analytic Hierarchy Process. New York, Ny: Mc Graw-Hill.

Salehpour Jam, A., A. Sarreshtehdari and M.R. Tabatabaei. 2018. Prioritizing preventing factors
affecting on stakeholder's participation in watershed plans based on experts' idea, case study:
watershed area surrounding city of Tehran. Journal of watershed engineering and management, 9(4):
441-450 (In persian).

Salehpour Jam, A., J. Mosaffaie and M.R. Tabatabaei. 2019. Investigation of pedological criterion
affecting on desertification in alluvial fans using nonparametric tests, case study: south of Rude-
Shoor watershed area. Journal of Spatial Analysis Environmental Hazarts, 6(3): 1-14 (In Persian).
Salehpour Jam, A., H. Peyrowan, M.R. Tabatabaei, A. Sarreshtehdari and J. Mosaffaie. 2019. An
assessment of the land degradation potential using the TOPSIS method (Case study: rangelands
overlooking the city of Eshtehard, the province of Alborz). Watershed Management Journal, 32(4),
72-93. doi:10.22092/wmej.2019.126535.1227 (In Persian).

Salehpour Jam, A., M.R. Tabatabaei, A. Sarreshtehdari and J. Mosaffaie. 2019. Investigation of
drought characteristics in north-west of Iran using Deciles Index. Journal of watershed engineering
and management, 10(4), 552-563. doi:10.22092/IJWMSE.2018.115672.1360 (In Persian).

Salehpour Jam, A., R. Fahimeh, A. Sarreshtehdari, J. Mosaffaie and M.K. Kianian. 2020.
Prioritization of preventing social indices affecting on peoples' participation in natural resources
plans using AHP method and nonparametric tests. Journal of Watershed Engineering and
Management, 12(1), 330-339. doi:10.22092/ijwmse.2018.121767.1480 (In Persian).

Sinha, R., G. Bapalu, L. Singh and B. Rath. 2008. Flood risk analysis in the kosi river basin. North
bihar using multi-parametric approach of analytical hierarchy process (AHP). Journal of Indian Soc.
Remote Sens, 36: 335-349.

Wang, Y., J. Colby and K. Mulcahy. 2002. An efficient method for mapping flood extent in a coastal
floodplain using landsat TM and DEM data. International Journal of Remote Sensing, 23: 3681-3696.
Willett, K. and R. Sharda. 1991. Using the analytic hierarchy process in water resources planning.
Selection of flood control projects. Journal of Socio-Economic Planning Sciences, 25: 103-112.
Zehtabian, Gh., J. Ghoddusi, H. Ahmadi and M. Khailizadeh. 2009. Priority subwatershed flood
hazard and identification of areas potentially produce flood (case study: Rameh watershed in Fras).
Physical Geography Research, 2(6): 1-13 (In Persian).


http://www.google.com/url?url=http://www.crwr.utexas.edu/gis/gishydro04/Introduction/TermProjects/Lopez.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=aqbbVJfyOYy7uATuwoDwCQ&ved=0CDkQFjAI&usg=AFQjCNG68L-vlPsAqfISnmGdM_LXDYFosg
http://dx.doi.org/10.52547/jwmr.11.21.48
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.6.0
http://jwmr.sanru.ac.ir/article-1-930-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22516174.1399.11.21.6.0]

[ DOI: 10.52547/jwmr.11.21.48 |

Journal of Watershed Management Research, Vol. 11, No. 21, Spring and Summer 2020 ...........cccceeuiiniiniiiniiiiniiniieiieieeenens 58
Evaluation the Efficiency of AHP Model in Prioritizing of Barajin Sub Watersheds
from Flood Potential Viewpoint

Jamal Mosaffaie', Mehdi Kamali?, Amin Salehpour Jam', Kaka Shahedi®,
Karim Soleimani* and Afshin Gomrokchi®

1- Assistant Professor, Soil Conservation and Watershed Management Research Institute (SCWMRI), Agricultural
Research, Education and Extension Organization (AREEQ), Tehran, Iran, (Corresponding author:
jamalmosaffaie@yahoo.com)

2- Ph.D. Student of watershed management, Tehran University
3 and 4- Professor and Associated Professor, University of Sari Agricultural sciences and Natural resources
and Natural Resources Sciences of Sari university, Iran
5- Assistant Professor, Agricultural Engineering Research Department,

Qazvin Agricultural and Natural Resources Research and
Education Center, AREEO, Qazvin, Iran
Received: 25 February, 2018 Accepted: 16 January, 2019

Abstract

Flood is one of the natural hazards that causes humerous financial and life damages each year.
Therefore, flood potential prioritizing is crucial to reduce the damages caused by it. The aim of
this study was to evaluate the efficiency of the Analytic Hierarchy Process (AHP) in flood
potential prioritizing of Barajin sub-catchments. So, flood potential of sub-catchments was
determined using AHP and the results are compared with the outputs of the HEC-HMS model
as observed data. The results showed that in addition to full compliance of the two maps, there
is a significant correlation (0.9299 and 0.934) between flooding potential ranks and peak flood
discharge ranks with the return periods of 25 and 50 years of sub-catchments. The weights of
AHP were also showed that in the flood of sub-catchments, generally, hydro-climatic criteria
(weight = 0.65) is more important than morphometric criteria (weight = 0.35); and the rainfall
intensity is the most important sub-criteria (weight = 0.373). Based on the final ranking, sub-
catchments of 5, 3, and 4 that are located in upland and mountainous areas, have high flood
potential due to the high weight of tow sub-criteria, one rainfall intensity, and the other 25-years
rainfall. The results of this study could be a good guide for controlling floods of the study area
in addition to understanding the processes governing the watershed.

Keywords: AHP, HEC-HMS, Multi Criteria Decision Making, Peak flow, Prioritizing of
flood potential
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