[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19]

[ DOI: 10.52547/jwmr.13.25.188 |

Sl b Blia 9 55y9 WS pole olSuiil>
el 09> Cupre dcliudingsy

YAA Vo) Gliaols g )la /YO oyles [omdjpus Jlos 5l 0395 e daliiimgl

" zusﬁ M&O"

3 o3l b (590 Ll 3 bl 13 )ld jusul (o jen 5 (63w G2l
Mo (sladlaie Jdodi g 4300 9 SQ 5093590 3L TOPSIS Ja

IV 5040 9738 (3159,8 doguane 8 gemme ST e gesme oo

(Mohamadi613@gmail.com :Jggue odims3) ¢yl cillpms eyl Jlo 5590] zaitme ¢ oxbs @lio 0380iild (ybls 58 9 oyt 09,5 Jbobiwl —)
Ol ey (5 ym oS c(gmirb qiliag (55y5LS 0aSLa eg gl (g 5 pole (58 sl =Y
Olrl elslpmelsly e Bigl @oions cgylasie 45 ol ¥
Ol s B bl o ylasal 5 anb @lio S o) gyl as) ol s ¥
A\ ERVARVAL eSO O Ve MY icdl s )b
ARV VRV V NPy

Sz oo 8 & Gl Jalss 51 15 5 T oty 5 423l gelsilanlS g nem Lite &S el 13 a1 (S Vs 1A o donie
Gk 5l badgo 5 )3 e o )3 Fo yially oy Bl oo BT o 00 )3 9 35 (S1gh3 b 5 (amb bl b auglis )3 0y o]
Al LSl M 5932 5 Waddgn 5l Syt (A (s 3 Wl e S5 209890 U1 g 0)lmasizr (63 el psns el 2oy,

cops wobue Jold Jlre 5 (aSls W 035 el ago 05 Ve @ g9y Gluld gl 3 sled ases (iagh (ul > bRy, 9 dlge
S 55 05 ol s 16 awgie s s ol 40151 oo kMl s s e asla )8 ey 153 1 o250 S5 osdslS
5 3)5 pbxil (lpealuds Ll aul ) ST L bl cnl (23055 4355 dmslxe adgs i p lp Bl 2 e 5 bl QUlgy oyl
ol (gladlaie Jilo g 325 9 S ytaghyge Ul ) TOPSIS Jua il (sancuglsl can syl (uayile and 5 Bjlme &0 (23035 Jl
00,8 pleal s, (:Ske by il edlaiwl b hgy dw opl sladdl coles ) o

90159 oYL IV (g b Cblyy o pud jlme a8 3l L aylixe (g9 5 AHP ig; 5l odliiwl b bajlze (e (29) Clunlie (slaasdl HEPVE I
2 IV g /N G NFA L (59 b iy 4 (oo ojledd g 3 ped (o o SWHL s jadls Glae ol 5 s )l bjlee e 50 1) Cuen
OLiS 35 (5 piegd 90 bl @bt Al oo (38 o Sy (0SS5 (V) o)l 4095 125 piomad i)l (5 jud i Jla3 11 pows 9 p9> 45 i
©325 Uhg) @l 5l )8 el Caglgl 13 Ve 9V sy nimen dlioe (i Jealy 2 5YL LB A 9V T laasg 5 oS 0l
Ghb A ¥ N D hddes ;g s YL OMw ol (23 b Clp AT A X ) clrase p) 4 ol Glis 55 gladleie O Julboo g
Al (6 a8 M 79l 20

St Cogll )3 ()bl Slelidl plol @yg s Llod 5l gy cpl 51 g )ls )8 gl cuglgl 1 Vo VoY (slaasgs 5 a8 oy (Lt laaidly 2 g u Ao
4 olus cbases olulid jelaie 4 (599,05 (¢ yieg8)90 byl )y jl ooliiwl b as gy (sducuglgl &5 cawl opl oo ingh (glaaidly
ol (£3,)8 5 38> gy lel 436 (slaas 5 0y 4 s

TOPSIS Jso w535 o olond a5 oDl shitlate ot doiiogo 5 stz sl o ytosh o 311 3 g3y

@ 18I e 8 (i slaanlp p ase )

Cypde polate 4 dadidgs jiln 3bj Cowg Jd> 4 503
ONep (Sigdoie sy b bases ;4 ades iy
S G CusBge 5 JSS & rgil (M) Ngd oo mpedds
WP G0 (Seald Al ads> ) e e
Al Aty lacgs ;5 ple & Cond Jow g98y Jlas!
gl & pbase ) JpS oy b gl (F)
b g Sl balpd (ghls g adly (gl Codlsl (53 o
ol Gp9pe inn plus (oges Ol S5
Sl olulyy eagsl s 3)lse (S 5> (riomen
38 se Sz dlye b b 8 (Sl CuBge p3ye
sy (qwyp dine) > ilizee lagiagh (98T (V)
Gl oad pbl oS Gul laoje i e

(BIVEX-AY)
I (MCDM) o)lae vz (pSmmead lagsts,
N Bp dies Dl jlad sy om slaby)
Kb | Sidmgss oolaiwl 3)50 &S MCDM  (gla o,
5 e Lawgs & AHP (35, 5 (W) ANP 3 I a5 lis
a5 olsle (VA) olSen 5 S8 (V) ofjSen

Slysid g 05 Sl et Wlod (28 oanlp
Sla3g; oo yido 3 UL o (2len 5 O]
had sl wlen laglubl gl (F) wgd e
g YLl L L cind &y oyl 4 b kil (gloyed wislys oo
sl Solite JlSe il g aimd £y 2UsS oy ke jd
(¥+) sl
St oz ) (b G Fo3S 5l (S Jow
ol 38U cou e iz bl o ol o8l Yl oS
S womej 05 oMb p)S 4 B L NS e 18
A5y olen 4 by waw Gl (Sl Sl
9 S sltes o ((GSume Bblio dawg g Cunex
& LS @ (V) wles o dbul meles (gl 1y (6555
Ol 998 e 1 Gl 3 VLo )8 Ggedes W 4 Su33
Cgmoz doyd Ar 393> g KyS (oo )3 Jew U cos
S5 oIl ke Jamily by Vb o Jbs b (e
(3) 15 e
Copde g Syl glp & dius ()5 asly bass>
Se b elgs xS )8 edlatl 2y0e jluk


http://dx.doi.org/10.52547/jwmr.13.25.188
http://jwmr.sanru.ac.ir/article-1-1167-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19]

[ DOI: 10.52547/jwmr.13.25.188 |

AT

grasp ;> il wion gaucagsl g dilaie
UL Gy 5yl (hagh el adlas 30
P9y 9 o35S Slood 4 Silio b 4 S tesd g0
2 &S ke ol slojes ;) (caucuddsl (ol TOPSIS
2 9 25 o odlaiwl 3yl 8 ks —ad b b el
o ladbte Lbs gy L e ol b coles

D)8 o (P Couo g dunlie

W eg) 9 3190
OF ) il — 4Bl gl ed 3 ke jsul oje
abbopd Cga D g Ao GpE GyeghS Vo> adib
IS ).w}l.s \\&/VY‘ )L.».b.) duo9> wg w‘ oS @]9
@ llid 5 5E8> bl Hshie 4035 5yl
4 ddlas 3js0 jSul oje wenge slaslaaial iy
lime jolay a5 o ol S gS (S5glgyhn slassly
29 b lpands (pl Llab)S )15 adlllas g (w3590
(BSg)ue 4 daling) Cudse (ol gl Cuddse &
AIC a3l b o GIS gt 1> )5 30l a5 cules 5
355 &5 jlmd 55l o ¢y ol jl 28,5 plsl Hydro
9 SIdgid dog 15 F 4 Cunl Sojglgyld a5
Cambyo (V) 5D 005 ol Sujglyydem et a5 ¥

VY-

N 5300 938 0lj9 8 degane e ST e (gherme (oo
V obals 5 5lae V0 o3l [omoj Jlo 550l oj> Cu e dolitngy

9 el by (imen Cwl oad aB)S IS 4 (W)
5 0 (10) phlSer 5 (J by & (5B uals
(V4) &85 seboly (V) ohler 5 (J (V) oySen
Ghuscaglyl gl by, 3l K (Sl oad edlal
M s B > (gyi0g )50 LT dnas sy
Bblie )3 02192 29y (nl 65,4 .l (GIS) (oLl o
s (VY) Cawl Do jlansy ccleMb] g 0305 39008 b dnlgo
5 adle 5 daie plhacen) 4 S)p sbass
sladiza g oloj (kS cow s cpl sucaglyl
sk gin 2L g bl Slles ol
Sloogad (syiaghysn LI gy )3 dgdie b330l
Jo il p ool ade (Sjdsdige o (Bl
iCaglgl Coled 3 g ond S g w5 eli)) (o008,
(V%) 3980 pasuie a2 j
IRl drogi (3903 dgaxe 3 e elos J (S
9y 2 Jow s Sl Slaigg o (sleinl g (ool
5 Silg) ol ] bl 5 b sloplss pgy
sialioyd Jelge Sy Jol by egycnl 51L(V IR iy San
g Bble bl wop S Sl Candy dee
b ol Ll eancodsl 5 (Slow Cumdg b slaadg
Caglgl bl 3ble @ (S Clles Gl ©jge
I VT (Ohlen g ga8)ye) 255 03> (g i el
Sladde ) s Sl Glagh pbxl I Bua g, ol
2 3 Slades JpS sl 4 Sleo bulpd )l

700000 08000 10000 15000

Hi %é oo e 7o 0o o000
H H

z

H

3 = H
£ H
H ]

HE :§ s H

HE ol WlBog,  TE % %

[ susas
wm— —ior ;
80000 00000 720000 740000
------ 05000

asllas dy40 dLm 0)9>) 9 aslaio GLS‘)» Vua.q}o—\ JSw)
Figure 1. Location of Study area and Sub Watersheds
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Table 1. Amount of morphometric and hydrological parameters for each of the sub-basins of Dehbar basin
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Table 3. Results of prioritization of subwatersheds based of Morphometric and Hydrologic Analysis
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Table 4. Constant Coefficients of Regional Mathematical Model
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Table 5. Determination of peak flood values (m3/) of sub-basins using regional method
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Table 6. Results of final prioritization of sub-basins in terms of flood
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Extended Abstract

Introduction and Objective: The watershed is an ideal unit for natural resources management and for
adjusting the influence of natural hazards on sustainable development. The prioritization of watersheds is
a classification of sub watersheds based on the conditions of existing resources and the intensity of
erosions and floods, which ultimately leads to the conservation and management of watershed operations
in sensitive sub watersheds. Flood is one of the natural disasters that generate a lot of damages every year
in different points of the world. Identifying potential flooding in sub watersheds is fundamental to
decreasing the effects of natural hazards. The physical characteristics of a watershed are some of the most
effective factors on natural hazards occurrence, and meteorological, hydrological, and water and soil
conservation issues are directly and indirectly related to it. The morphometric characteristics of a
watershed can be used to describe its hydrologic behavior. Compared to other natural hazards, this
phenomenon occurred with great frequency and in a wide range. Investigation of effective parameters in
flood occurrence in sub-basins through models such as multi-criteria decision making system and
morphometric analysis can be helpful in determining the role of each sub-basin in flood occurrence
Material and Methods: In this study, Dehbar watershed in Khorasan Razavi province was divided into
10 sub-watersheds. Dehbar watershed is located in Torgabeh-Shandiz city, 10 km west of Mashhad and in
the south of Torgabeh city. The area of this area was estimated at 115.73 square kilometers. In order to
evaluate more accurately and identify as many existing talents as possible, the study watershed has been
divided into smaller hydrological units that have been studied separately. Therefore, Dehbar watershed
was divided into 6 hydrological sub-basins and 4 non-hydrological sub-basins. And then 13 indicators
and criteria including Area, Gravelius coefficient, Drainage density, Roundness coefficient, Form
coefficient, Curve number, Branch ratio, main waterway length, Average slope, Average height,
Concentration time, rainfall and runoff coefficient were selected. Analytic Hierarchy Process (AHP) was
employed to calculate weights of Parameters for each sub-basin. TOPSIS model, Morphometric Analysis
and Regional Analysis were used for prioritization. Finally, the findings of these three methods were
combined using the mean ranking method.

Results: The results of pairwise comparisons between the criteria showed that the criterion of runoff
coefficient with a weight of 0.219 has the highest weight and importance among the criteria. And Rainfall
indices, concentration time and curve number with relative weights of 0.148, 0.116 and 0.109 are in the
next ranks, respectively. The results based on TOPSIS method showed that Sub-Watershed number (1)
had the highest flood potential and Sub-watershed (3) and (2) are ranked second and third, respectively.
Also, sub-area (7) has the lowest flood potential. The results of morphometric analysis also showed that
sub-basins number 3, 1 and 8 have the highest potential for flooding. Also, sub-basin number 7 and 10 are
in the final priority. The results of regional flood analysis method also showed that sub-basins number1,
3, 8 and 2 have higher peak discharges, respectively. Finally, these three methods were combined by the
ranking average technique to achieve the final prioritization. The results of the integration of techniques
showed that sub-watersheds number 1, 2 and 3are in the primary ranks. And sub-watersheds number 5, 10
and 4 are in the last ranks.

Conclusion: It is recommended that in watershed management measures aimed at combating and
controlling floods in watersheds, in order to save costs, high-risk areas that have the highest flood
watershed priority be given priority. Therefore, in these areas, flood control watershed management
operations such as construction of small structures, strengthening of vegetation and land use management
should be done.

Keywords: Dehbar watershed, Flooding, Morphometric Analysis, Prioritization of Sub-basins, Regional
Flood Analysis, TOPSIS Model
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