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Objective: The basic challenges in achieving urban sustainability include natural and
unnatural events that can cause serious damage to the infrastructures and different aspects
of cities. In recent years, these incidents have caused a lot of damage to urban
infrastructure, especially in cities that have not been properly planned and do not have
enough technical support. Accordingly, the current research is to evaluate the physical
resilience of the communication network against severe threats in Tehran metropolis.
Methods: This research was carried out with descriptive-analytical approach and applied-
developmental goal. After collecting the effective criteria on physical resilience, their
weighting was done based on the hierarchical analysis model, then the zoning map of the
physical resilience of the communication network was obtained using Euclidean distance,
fuzzy, TOPSIS and SAW functions.

Results: According to the results, nearly 70% of roads in Tehran are at a moderate to low
level in terms of resilience, while only 30% of roads have favorable conditions. The
resilience map shows that the central areas of the city are less resilient than the peripheral
areas, which can lead to severe destruction in the event of natural or human-made
disasters.

Conclusions: In this study, the physical resilience of the urban communication network in
Tehran's metropolis was evaluated. In this way, two multi-criteria decision-making
models, TOPSIS and SAW, were used. According to the different results of the models
implemented in the current research, the regression method was used to check the
correlation between the results of the two models. The results show that there is a strong
correlation between the TOPSIS model and SAW, in other words, there is a good fit with a
value of 80% between the two models' data, which indicates a strong linear relationship
between the two models.
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Introduction

One of the basic challenges in order to achieve sustainability in cities is natural and unnatural events, which in

case of lack of awareness can cause irreparable damage to different dimensions of cities. In recent years, the

occurrence of such incidents in cities has caused a lot of damage to their bodies, especially the urban
infrastructure. In these cities, due to inappropriate planning and lack of technical support, it is not possible to
improve urban infrastructure and return to the original state. On the other hand, some cities are designed in
advance to anticipate, overcome and recover from the effects of natural or technical hazards, and the physical
and social systems in such a city are able to survive and function under pressure and crisis conditions, which are
known as resilient cities. Resilience means that the society has the capacity to withstand crisis and disaster
without receiving major damages and injuries, reducing the quality of life, and needing help from outside the
society. One of the four dimensions of the concept of resilience in cities is the physical-environmental
dimension, which includes dangerous facilities and urban equipment, vital arteries and communication and road
networks. Threats against cities in strategic literature are divided into two types of natural and human threats.

Understanding the type and impact factor of each threat is critical. The purpose of the current research is to

evaluate the physical resilience of the communication road network against severe threats in Tehran metropolis.

Materials and Methods

The current research is of a mixed type with descriptive-analytical approach and in terms of practical-

developmental purpose. First, by studying the background of the research, the effective criteria and sub-criteria

in the physical resilience of the urban communication network were collected, then the weighting of the criteria
was done based on the hierarchical analysis model. Next, by using the obtained weights, a zoning map of
physical resilience of the communication network was prepared using Euclidean distance, Fuzzy, TOPSIS and

SAW analysis and functions.

Results

According to the final output, nearly 70% of the roads in Tehran metropolis are at the medium to low level in

terms of resilience, and only 30% of the roads are at the high and very high level, in other words, favorable

conditions. The resilience map of the urban road network of Tehran metropolis shows that the central areas of
the city with a low score are less resilient than the peripheral areas of the city, in fact, in the event of natural and
human disasters, the destruction will be at a very high level, therefore it requires special attention.

Conclusion

In this study, the physical resilience of the urban communication network in Tehran's metropolis was evaluated.

In this way, two multi-criteria decision-making models, TOPSIS and simple weighted sum, were used.

According to the different results of the models implemented in the current research, the regression method was

used to check the correlation between the results of the two models. The results show that there is a strong

correlation between the TOPSIS model and the simple weighted aggregate, in other words, there is a good fit
with a value of 80% between the two models' data, which indicates a strong linear relationship between the two
models. This means that the changes in the x model are proportional to the changes in the y model.
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Table (2): Passive defense principles
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Figure (1): Linear fuzzy function
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Fig. (2): case study
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Table (3): The length of the road type in metropolis of Tehran
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Table (4): variables and weights
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Fig. (3): Distribution of sub-criteria of research in Tehran metropolis
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Fig. (4): Distribution of criteria of research in Tehran metropolis
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TOPSIS and SAW models

(VE ¥, e in) et U (99 51 e (31 05 S oIS (bl (B3 ) (50aSd (58 (55Tl Copmadg 0 Jgun

by TOPSIS Table (5): physical resilience of urban roadnetwork in the Tehran metropolis zones,
S y9leb | Gbbe

PCRA TS WY [ NONA | VB2 | AY/ER | SABD | MVER | /R0 | VBV | YV | VAT | YIS
) VAYE | QAN | Y/ | VOIYY | YIRS | VAT | YT | ave | YFAY | YA | VAR

Lwgio DA [ YAOY | EYNS | ¥/ | VAL | YVIVe | YYIAS | SO/YA | YYIVY | YVIV. | Y

ob; YeIOA | XA | YVAY | YY/eE | YA | /AN | FEINA | YVY | YVEY | OFYIY | aF/YA

3L s FIYO | oFA | 00N | o/Ve | NeJAC | YR ALY | YIVE | YIY | WS | e
Voo VYoo Voo Voo Yoo Yoo Yoo Yoo Yoo Yoo Yoo

U (g 31 ke Ol RF OIS BbLe (B3 ) Sl S (559l Candg .0 Sy ol

Table (5): physical resilience of urban roadnetwork in the Tehran metropolis zones, by TOPSIS
solow ] goie [V ] 36 [ o [ [ W [ W | 98 [ 5 | o] 57

pS u_l? NEE | ANEY | YA | NO/F0 | YY/YA | AY/OY | AY/OY | Va/eY | YVIAS | VAAY | YA/NA

ﬂS YIvY YIFA | AY/¥ | YAAD | V-/0F | £IV- VAG OIYY | YONA | YF/YY | Va/ay
.Ia.wszg YVIYY | YYIYY | YNYY | XYoo | YAE | YOIV | VSR SYION | YO | YYIYE | YY)
oL OF/<N | YEINY | YAINE | YAYY | YV/o. | SYNE | OF/A% | YY/YY | VPN | VYR | N0/
3‘:’.} J.?. YIs¥ o/« VN ARE NEY | YINS | Y[y | ¥ YOS | YA | FIYA
Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo




VE g JuS 5 sl | ol iy 3,505, b ot ol solys 33 (6 (ol ] 4 IS 5337 b

(VE Ve, i) 59 83U gome (rd9 51 e (31305 ReSOWS (bl (LS )1 (eSSl (5 )9l0l Cumdg g

Table (6): physical resilience of urban roadnetwork in the Tehran metropolis zones, by SAW

$9lob | ablie
oS ki WOV | NS [ Vs [ ¥VER [y | arive | /s | asier | awea | WAY | visy
oS vove | oivs [ wise [vsiva | aae [ vy [asia | evine | siee | anve | visa
buwgio oA | reiov | taime | YWAE | xaes [ vver [y [ ovarsa [ eena v | vy
s; Vv [ vsia | veioy | sy [y [ e [ vese | ars | veay | eee | e
2l ki ey | oy [ [ ova v [ avy [ vy [ oan [ e | osies | e
Yoo Voo Yoo Yoo Voo Voo Yoo Voo Voo Voo Voo

39 03w gorme (g I e IS RIS BbUe (LS 1 (SeSnd (I (555l0l Candg T gan dols!

Table (6): physical resilience of urban roadnetwork in the Tehran metropolis zones, by SAW

Sl | bl
o b ¥Y/5Y
oS oo [yvna | vers [ veioy [ wor [ vesa [ s [ wres [y | vy | ama
buwgis ¥v | vave [ vaive [ vsiy | vevs [ esivs | ovee | voay | varsa | vy | veea
sL; YUEY | ase [ ey |y [ vvsy [ vves | e | veias [ iy | veie | e
sbj s viou | oA [ v [ oves oana [ ol ey [oes [ uae [ | e
) ) ) ) ) e [ ) ) \ \

RS RABOAS > 9290 (o)l 4l S 69y 32 (g 03l Egeome g el sl Jde sl Sl 0 Job s 3l
LS)SL.”U dl)b ulob)‘ S Loy Ve ol [n[zvj‘ J..\.a 93 3B (9> A 4>9.:L ,\.wb@ O] 2 g:;}l‘ax:l.; Camog 04idd uL.u

Ao cilye dlabs o1 dib @ gl Al sblie plo 4 G WS LS (gl dib ) &S o ytdn &b
ool jolo L duglio 13 1y (655l (208" S loxo plas )5S ho odas 09,5 gy 10 (8 A 3blio 3 39290
9 2l ol Cuenl osins LISyl cpl 9o ol (SoSuma— oo |y 39290 plae duoyd B0 I 4S5 p5boes 3L oo )l
loyize plo LS )0 sy Gib oye ke b plae cpl bl )b plre WIS (pgll o & (55l
Hloojox plo > lose OMSEe jop el ) @5 4 5 0d plae IS glob wad als el )3 S0
ol Jde Lol il o dgpaiio 00d Tyl S 93 yo 13 aol cpl ] 00 aoje 300 g (Sluy dlael ¢ Sloy Sloss ales
@l old SN gaw 53 39290 (bl slaaSud Cole Ak b (028 ©jpga 485 Ojg0 dulie 4 d2gi b
o bl ) plae (£yglol (cuoyd polie YU Jgan ;5 .l odd giie (559 03lw Egexe gy 4 Cams |y (6 yia0

8l o odalie L5
Ot Gl Jao olusl 2 (s yd plae aSd (55l s ol g M Gblie )3 3250 il dludes 4 a2l
25 35,03 oliad e8NS BLbl 3ble 4 Cus (gsllacl (6)sl b 5 £V -Vt alox 5l (65 50 Bblie oy oo
4l Slaiond )3 6xS)5 4 gl V) 5 ¥ PO Bble )15 0 gyle SeSume g (e slaaSd oS5 ]
b slandls gblie j (559 olw ggeome Jao gl b (pizmen 5 |y (ogllae lies bl jidin 5k Ldd 2529 9 s
Jed @900 b g 0 Jlod (b g 9 (B Glociond &ygboas din gy sl s> oyt Cumd
bl plo ple 4 cans e ylol b £ 5 WAVAACYY bl ales 1 )b 1) polkae (c)gll 5y
Oped &) 3529 ol (S sS b gblie ghaw ) gad Shlud oy (Sl daxd o &8ly )5 (P90, S5l )ail e



VO 90 JuS 5 sl | ol iy 3,55, b b g ol 33 (6 (ol ] 4 IS 53T b

oIl CudeS Sl g (nl3l 50 Sge Jelge ezl (g ce sl S5 LB il o |y (6068 gt 029 4 S
5 55 b slad g Ll b YY adhaie diges lgie 4wy adhaio ] )0 laysie @ Hlaie 5 ogu y Iy sblie
Sl 5 adlige Jo8 p Gblie plo & Cand sllas band Candy 3l ol g anogi Jbys g Wol)S)5 4y (g ytad
sl o 13 1y arsllacl oy S o (sloaSeds (YL w515 | (glaciond )3 dilaio ypon

o 1521 sl Juo () (ol S

byl s a8 opslelb byl Can Fig ool Esarme 5 el (Bgy 93 ol (g% 53 A S5 &S jglailen
s95e Jao 93 gl (Stured (ujp o o b Jho 93 (nl Coliste gulis &) dagily 0 (gludie Gliag oSS 600
b 3o (Ui 1) jesite 93 oy by o5 Conl b (Bl 53900 S (g5 &ly 3 b ool (gee S, )
b G SlbI s bl 1pj cmdge glis 1y o3k (Gjg ome 5 el Jho (0 698 (Staen S j0900 05 S
S5 onidd i a8 Cuwl Jdo 90 glaodly po 063 ol saimd L Hbged )0 @jle Lol 0k dbgs padiane
Lspe Y peite 5 calize @lyis b Ylainl X piite ) @lyis 4 cal e 3l o) ol b pisio (0 (558 las dlal
Ll

(YE- Y 805,55 s amie) ygm o5 5 (5 )bo] i Y Jgu
Table (7): statistical coefficients of regression

Oy pdlie
Multiple R -IA
R Square -Iva
Standard Error +IY0

Line Fit Plot

1/5
2
2 1,
S
= 0/5 ﬁ
o
0 0/2 0/4 0/6 0/8

X=SAW

(VE+ Y B0, s auio) 539 23w Egomme 9 et Jibo 93 (b (3150 415900 TS
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