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Abstract
Utrban runoff management as well as collecting and transferring surface waters are the major

concerns for officials and managers in urban affairs. The Multiple components of runoff
drainage systems, the close interrelationships between the functionalities of the components
and the relationship between the runoff collection network and the individual and social assets
within the cities lead to a doubled complication in management plans. Flooding risk is
generally subjected to numerous factors and the integrated management of these factors
makes the urban runoff management a multi-criteria problem. The current research offers a
comprehensive method for risk management in management of surface water collection
networks. The necessary measures taken to implement this method include modeling the
study area in Autodesk SSA software, specifying the layer of hydrology, hydraulics, social,
traffic, environment, urban appearance and structures. Weights were extracted from the ideas
inquired from the urban affairs experts and based on AHP multi criteria decision-making.
Eventually, the map for canals’ flooding risk was generated by taking advantage of GIS
capabilities and spatial MCDM methods such as SAW and TOPSIS. The implementation of
the proposed method on degree 3 and degree 4 canals in District 11 of the Tehran
Municipality is indicative of high and very high flooding risks for a length of about 6% to 9%
of the total canals

Keywords: Surface Water Drainage, Spatial Multi Criteria Decision Making, Risk Analysis,
GIS, Autodesk SSA.

Journal of Water and Wastewater Mol 5 ol alxe O
Q

Vol.30, No. 1, 2019 VWAA Jlo o) o,led ¥ 550



dx.doi.org/10.22093/ww;j.2017.90371.2435

S 35 woncd 31 00kl b (S seh 0195 (5 39T o (SACL Xy 5 ol
(O 5@ 1) ddlaio (50 90 dnfllan) SIS0 0 ylro i

Y A . Al s e
Ol ol oo Sleiay wle o S b Ll

(505 5 kel siige 09,5 el qulio puiige 9y} ulid S (gpeitils -
Ol et el oKzl qlouyopl sy
Oyl uid 3 4 52SB5 9 (el (srodigs 09y jlobil -¥
roozbahany@ut.ac.ir (Jytus saiws) o3ly) e @3« oKt
e e 5 (olyes (udiqe 09)F ¢ Stmgly Slil -
5y oueia VL) dgidl g olKtiils

AVV A oy AVE/Y il )

wlo s P18l 95 Dyge 4 Wl ol 4 £l (Slp
550 0 )0 w32 (6 yaS a3 03UI L (5 34 QU9 3 (5391 ad (SLBASID Sy 5 Jalo " ) YAV w8 colrasdl 2l o542 39 ) Cong 3
Doi: 10.22093/ww;j.2017.90371.2435 .A-\V (V)Y + coMedls 9 o abome " (51343 ) | sl 150 o astlioe)

bu\.a.i?

- *

dasie lial .l (6 e 4901 ol 20 9 Y gume ol Sl 51 (S (e (Slal Calid 9 (5 y9len 9 (5 e PUly; G yite
it e oyt 5 ol (555 b a5 b oS (il U5 g 55038 U Tl 3,Skos SIS bl il (oo S
o cJolge (il d Sy Ca e o Gl (g30mi0 Jolge il Codi (S8 80T Snnyy (IS j5b 2950 o Cupiite (S
SLBAS S Sy Co i yolilods gola () GiRYT (il )3 -85 (0 Jrted 05leme W s G 41 1 (e DUl o e
N 3=dl0 i 43 dalllao 5,90 ddibiin (g5law o Jold (Wi ox] (§ilwodly soliiods @Y Ciloludl i &I, oxbw (sl (69l @on
185k 9 (6 2end (Slows  mmotimn j ((Sudl (tloinl ( Sy 9 (S5l s (SLaaY Ly pa5 Jold g Cuwl Autodesk SSA
9 AHP 0 )Lrorins (635 paonai (w09 31 03U b g (6 5o y90] ylhanasio i 51 osliiw! U gl (439 &1 yciu! co3¥ (coasY 15 9
TOPSIS g SAW 0,lueo L (5 5 maonad (5 309, 9 GIS (gcull 51 aaliiw! b LJUL 15 S 55T Sy duids angd Culps 45
00> s )b (610 i VY dllaie £ 9 ¥ dn > W JULS dy50 13 Widg5 o] pd oawd L1yl gy gl Gl G0 O g

Gl JUB S Jgb 203 A BT (6152 505 (s 955 (S38,501 S

Autodesk SSA (GIS « S Jud=s « 550 o plimosin 6)Kﬁ¢oum woxbous LT &5)}T(°;A.= (sIls slools

ot g3 il g eses (LS U s lame
L Gy 3blie 5525 s Gblia 5o (S8 8T 5 oo
@l s (ol s sdoe pania mss s 4Vl e (S5
ol caalond g d st bl s O sy 4 S
(Chenet al., Cus ,la,55 5 SYsb disle 51 b ed 5o 5lus,

2009)

Journal of Water and Wastewater

doddo -
Cobe OB sl ed (Bl 4 e el Comen (2158
522l Sy oo il ol Jlisa 38 alS 5L 58
sobasl 5yl 4 e b i b sla] o5 mer K2
Sl s oM E589 3l 5 Tomez iy 5 42 S1m YL
Ol e e da g 03l 3 g ol il 5 e

Sl (g S 4 O ls  elaznl 5 63,8 sla s

Vol.30, No. 1, 2019

\YaA Jst\ :)Lo..i Ags 592



dx.doi.org/10.22093/wwj.2017.90371.2435

s iy 5y5laer slodSt Sy Jelows

5> oD gt oles el Bl s i O pos
L sd el ¥ oslie 5o, S i O 5 5 81
AaS LTOPSIS' s jlnsiiz ( mSmema g 3l o3lil
Jelows Dl Ol e GIS 5l e (fa sy cl b5 wailes ST S 5
sad i a5 sl sl 039 e 5Bt AHP 51 LS
Cmlsad nslinl oo, slaan 2 > alailr sl
Yool Jlu s o), 5 o (Ahmadisharaf et al., 2016)
A s bl alsy, GBI s oM S o bkmenzy b5
losls ool ey 5 5 (olazal i gslasdl glo sl o8 S
Syt Lnslomn pslie G2 Las gl GIS 51 a0
5 ol 0 3y slme iz L5J‘:§r':'°"‘3 slagtas sl S
Sy 4t Jlamiad 5 bt (oS5 gl ol gananls,
(Meyer et al., 2009) .l sad sslzal g
Sl sl Y S5 3TN Sl s ohlSas 5 s
25,5 5 33) (5t 55 9m 5 sl nin Gl
Coo b L imar ST (e Lol ples 5 (58 3L
e il 53 ol B s 5 gy 4 GIS (slaetis
s S o LS 51 (S 1 ISl 5wl 54

Wiles 1S (B sme (5 ed e S LS el 5 L5
.(Jalayer et al., 2014)
Sl 28e 3 S gsludae YoV Jlo 5o oK 5 53

A b yasls pLSI SWMM 1516 5 L 1 6 S S 0
sloobme s Jlu Vo e L) glacaSsloye Ly 20L 8 5
N R L SIC SR =t M PRV I I CS PTBRW
I3 s 2o sl lacSaly 5y (S ST Sy
(Zhu et al., 2016) xlssls
sle¥ i LY VF Jla o slss e 5 gesl,
33 Gl 5 (ame 15 (S pan s iyl
s ol b > 5 0lez (GIS 5 AHP o lrs wiz (5 S aad
il S ey OO ol s g dyaml B S olLe
S5 08t § 55 by 34 s s s
3 Sl (S3,8T 5 oMl 3 iy Ol ot

A s el gt LSJ}T('—*’-? o 5385 (o 2

2 Technique for the Order of Prioritization by Similarity (TOPSIS)
Simple Additive Weighting
Disjunctive approach

Journal of Water and Wastewater

Sl Gl 5 sz (188 (5ed Ul (2505 S
o ey J S sbaiedy g ol Sl ] sy g 5 saxe
S B s e gde et ) 5 (S KT S e
—lerl gl Coul oY (Sdgan 5 it gbas
{(Tingsanchali, 4% 45,8 5 3 55 Jameuns § 5 g3Lazil
2012)

Gail 5oy SO o F5e alise slaay 5 s
w2z ol sl Sl salizal el SIS O o T ol
S oslmen iy LSJ—;V;A—@" S osbe il S8 sl
Mo Ar s 3l 51 (solhas sty (5 S peas 5 GIS S 5)
N34z a0 Gl Bl J> 03 GIS ang Sslsn 4 5
3 LS el s Jils Jo QSN GIS a5 .23 5
Sl sl ol 31 (g5ladas bl 5 osam gladilos b
05U olaj o) ) .(Ahmadisharaf and Tajrishy, 2013)
o 9 S 390 it ladisey so e iy, ool 5 eslizl
3 giisn oL 5l FraSulw sl

selbolr b YT JLu s o, 5 () satenls
S5 5 GIS il 51 2l b aial p 5 ols]
.(Shahmansouri xlss S sslizwl ' AHP s ,Lne aix L5).:§r.:.‘,..a3
etal, 2012)

Spsb ol ol TP Jlo s oliSen 5 ok
s Gt b ST (2505 552 50 3 olin Ol
S g3ladn b oo (K5 KT (oS 5 oS Sy 2018
N oslizal U ol ol 5o oledS e 8 OUly, g0l o
SSpamal Jdo 355 5 6 =S e L SWMM 1580, 5
L3 S gy o sl ) baSs o) el gloslSaly o bmnniy
{(Soleimani et al., 2016)

S s €LY Y L s oS 5 O sas]
s 2yt |y SWMM e 31 sslizal b (s5leitn ol
53 5 alesls 13 eslizal 5550 0,033 ez > Ll | shieg,
ose s AHP 51 5 5USe Lt Jl3) ol yze GIS 31 el o
.(Ahmadisharaf et wles S eslizul s Lreaiz 6):5”.0..@3 s

al,, 2013)
Ly o s YN8 Il s o, Len 5 G g

! Analytical Hierarchy Process (AHP)

Vol.30, No. 1, 2019

VWAA Jlo o) s led e oy &



dx.doi.org/10.22093/wwj.2017.90371.2435

ohlSen 5 Gt s, o

o Wl 05 guze - ¥

Sl 53 sam IS Slaiia VY

s LS VY8 spam s mlin L ol oo ed )\ i
)5 st S m 53 I3 5 5150 YAR (o 85 Cmar 5 e
Jl Can 0185 o pals b o 3T elal e s il
L s o3 g sSn iaie L5l 5 olS siae i ATAS
59 spy s sy olazs] s ool 5 e
Oblege (shpdy ool o bt (ol s (oulom 5 (ol (206
s slesns (Sl Comdgn s ol T 535 o 5 205
s Sas by paass oI5k 5 olasdl wgn 81,0 5 525 ipon
e 5 ale 5 (PN e ST e gl 3 5 (sl ailanl B
s ool Sy S0 iy VY et 53 (55558 255l g (SU
e et by e et 5 V) ailaie Cmdpe ) IS L

Fig. 1. District 11 of Tehran municipality and its
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Table 1. Numerical values of preferences in paired
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Table 3. Criteria and sub-criteria and their weights and scores

Sub-Criteria Normalized

t(lilriteria.and Categories SRV e and their Categories (EafEre score
eir weights s score score ST score
0.85> 0 0
Hydrological 0.88-0.85 1 0.11
and Hydraulic 0.92-0.89 3 0.33 _ _ _ _
(Criteria’s 0.96-0.93 5 0.56
weight: 0.42) 1-0.97 7 0.78
1< 9 1
. 20-0 1 0.11
Dlisrga;ggaffgm 40-21 3 0.33
o I R
(Sub-Criteria’s 99~ 7 7
weight: 0.6) ~ 100-81 9 1
100< 0 0
Social Military 2.48 1
(Criteria’s - - - Residentual 2.39 0.97
weight: 0.15) Comme:rical 1.84 0.71
Land use Indl}str%al 1.13 0.46
(Sub-Criteria’s Institutional 1.10 0.44
o Transportati
weight: 0.4) - 0.79 0.32
Parks  and 0.42 0.17
open spaces ’ ’
Other 0.22 0.09
Without 0 0
Traffic
Traffic dTrafﬁcl 5 0.56
(Cljiteria’s "l?gf(?gc - - - -
weight: 0.16) degree 2 7 0.78
Traffic 9 1
degree 3
0 0 0
Structural 0.2-0 1 0.11
(Criterias 0.5-0.21 3 0.33
weight: 0.06) 0.8-0.51 5 0.56 - - - )
1-0.81 7 0.78
1< 9 1
Very Low 1 0.11
Rubbish Low 3 0.33
(Sub-Criteria’s ~ Medium 5 0.57
weight: 0.24) High 7 0.78
Very high 9 1
}Eél\(iromnental Trash Racks ]s_: g;(?sem 1 0.11
riteria’s (Sub-Criteria’s  Tyach racks 3 033
weight: 0.11) - - B weight: 0.18) Without any 9 1
Without base 0 0
flow
Waste water inaccessible 3 0.42
(Sub-Criteria’s  Clear  base 5 071
weight: 0.58) flow :
Wastewater 7 4
base flow
Urban Medium 5 0.56
Appearance
(Criteria’s Very poor 9 1 ) ) ) )
weight: 0.10)
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Fig 5. (a) Inflow depth to canal depth ratio considering 5-year flood. (b) Inflow depth to canal depth ratio considering
10-year flood. (c¢) Distance from important places, (d) the study area land use, (e) the region’s traffic situation, (f) the
canal’s structural problems, (g) ) the study area situation in terms of the amount of canal’s inflowing trash , (h) the
canals condition in terms of trash collector installation, (i) the quality of waste water in canals, (j) urban appearance

condition behind canals
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Table 4. Linguistic variables describing the risk value and the number of canals within every risk class
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The A e
3 L t
Number of Number of Number.of Number of corresponding V::.%:ll,slelsc
. . canals with q numerical e
canals with canals with . canals with describing
q . design return . range of each 3
design return design return eriod of 10 design return linguistic the risk
period of 10 period of 5 years P period of 5 years variable value
years (Canal’s length C yle’arls th (Canal’s length
(Canal’s length (meter)) ( a?; ts re)l)lg (meter))
(meter)) ete
2(316.9) 3(339.4) 1(10.9) 1(49.7) 1-0.8 Very high
94 (13560.5) 5(552.9) 59 (8400.2) 4 (490.4) 0.8-0.6 high
26 (3312.8) 1 (96) 114 (17703.1) 8(832.2) 0.6-0.4 Medium
20 (2149.1) 1 (222.5) 603 (68965) 77 (9149.7) 0.4-0.2 Low
1035 (124631.2) 136 (15749.4) 400 (48891.3) 56 (6438.2) 0.2-0 Very low
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