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Absratct

Background and Purpose: With the outbreak of the COVID-19 pandemic, a profound transformation occurred in urban life,
with the transportation system emerging as one of its central focal points. Due to the high volume of users, the resilience of the
transportation system has become one of the most critical challenges for urban management, particularly in megacities. The
consequences of this challenge can encompass a wide range of environmental, social, economic, and other risks. In fact, the
pandemic has shifted the paradigm of public transportation usage, pushing cities toward new planning approaches tailored to
crisis conditions. It appears that this issue has recurred throughout history, meaning that human mobility systems have faced
unprecedented restrictions during times of widespread disease. Now, with the spread of the coronavirus in the 21st century,
urban management systems—especially in megacities of less developed countries—are facing even greater challenges, making
it essential to examine the dimensions of this vital issue.

Methodology: The research method is descriptive-analytical with an applied nature. Descriptive-analytical studies encompass
various types, and this study is both a causal or ex-post facto investigation and a case study. Data and information were collected
through two approaches: documentary and field methods. In the documentary section, plans, articles, books, statistical
yearbooks, and official data were utilized, while in the field section, a questionnaire was employed as the main tool. The
statistical population of the study includes users of Tehran's Bus Rapid Transit (BRT) Line 7. Between September 23 and
October 7, 2022, a total of 400 questionnaires were distributed among them. Given the unlimited and undefined size of the
statistical population, efforts were made to distribute the maximum number of questionnaires to achieve data saturation. The
sampling method was non-random and convenient, ensuring inclusivity and representation across age, gender, education level,
and other demographic groups. The data obtained from the questionnaires—based on a five-point Likert scale—were analyzed
using a one-sample independent t-test, and the level of transportation system resilience was assessed across time series.
Findings and Discussion: The evaluation of resilience-related indicators within the urban mobility system across three distinct
timeframes reveals notable trends. Prior to the COVID-19 pandemic, the system exhibited significant instability, with a mean
score of 2.82, falling below the neutral benchmark of 3.00. During the pandemic, the system shifted toward greater resilience,
with the mean increasing to 3.93, indicating a highly acceptable level of stability. Following the pandemic, the mean score
declined slightly but remained within a relatively acceptable range. The results across all three periods show that the sub-
indicator “Travel Demand” achieved the highest average score of 3.65, reflecting the greatest level of resilience among all sub-
indicators. In contrast, the sub-indicator “Travel Behavior” recorded the lowest overall mean of 3.33, indicating relatively lower
stability. A noteworthy finding is that all sub-indicators experienced an increase in their mean scores during the pandemic
compared to the pre-pandemic period, followed by a post-pandemic decline. This pattern highlights the dynamic impact of the
pandemic on urban mobility and suggests that while resilience improved under crisis conditions, it partially regressed once the
immediate threat subsided.

Conclusion: In previous studies, the resilience of transportation systems has often been evaluated through urban management
programs focused on the allocation of various transport options. However, this research explores the dimensions of travel
behavior, trip management, travel patterns, and travel demand among users of the transportation system—nhighlighting the
resilience embedded in user behavior. Accordingly, the emergence of the pandemic served as a critical lesson for urban planning
systems, encouraging citizens to adopt more efficient and conscious use of public transportation. What remains of utmost
importance is the preservation and enhancement of this behavioral resilience, and the prevention of regression to pre-pandemic
conditions. To achieve this, urban transportation policies must be revised and adapted in line with the behavioral and
consumption needs of users, ensuring flexibility and responsiveness in future planning.

Keywords: Sustainability, Transportation, COVID-19, Mobility System

Citation: Hosseini, S. F., Kouzegar Kalaji, L., & Razavian, M. T. (2025). A cross-sectional assessment of the resilience of
the mobility system during the COVID-19 pandemic (Case study: Users of Tehran's Bus Rapid Transit Line 7). Sustainable
Development of Geographical Environment: Vol. 7, No. 13, (64-76). https://doi.org/10.48308/sdge.2023.103897

Reccived: 30/12/2022 Revised: 22/01/2023 Accepted:19/09/2023

* Corresponding Author’s Email: akozegar2010@gmail.com

@ @ Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions
BY of the Creative Commons Attribution (CC BY). license (https.//creativecommons.org/licenses/by/4.0/).


https://orcid.org/0009-0007-7559-8368
https://orcid.org/0000-0001-5964-0596
https://orcid.org/0000-0002-4149-3257

®

SDGE

T g sl olalling 35 0

d&”/’ Aj/uw}u"/uﬂ’

\F F QL’.MU AY c)Lo..'Z A% 093

Ug,S g rSand 01599 )0 2lmle pllis gylaly ol (o2laiio 2L 35
(Ol 9,05 (Fhhwgel bl ¥ b 51 o uS'e 540 235 90)

T ol iasa [0 215 15035 i [ i il s ape
At (5 i St KIS ey sl 0aSiils (el g Sladl slidl i 05,5

WS

25 ol Glapsls el 5 (Ko plmle plls o5 sel sg2g 4 (G Sy 5 Sl 0 Sy (55,50 UgS (6T aen £ b idad 9 ddonlieny
Slas 45 09,00 lad 4 Lo d0 M o (ogat 5 Supe st Guilal 5l S ol 5l S eslil ez s 4 almlr ol ol
woges JBg e leslatuwl mlslyly Ug,S (6 T dan (adly ;00,5 5o 1) g golaidl claim! « asecan ; Ol bl 5l slos s ol wilgs oo ]
Lo (pas Sewloads 1S5 alis 0ol 525 )6 Jsbo 59 o0 a5 00l Ggm (lom Ll p8 b conliie w32 )40l Cos 0| Lo g g 00l i |,
L oSagiem 08 50 UsyS (msny £t b Ul el 00y 5295 555k hlnd slacagazme b (sogas slagslom (lgs )0 ris bl pllss oS
el (Gl 9090 nl Sl gy D)9 00 9 M gy (65 Sla Al L il dxwg a8 sl )iS sla B OMS 50 Logatt b So e
ol 48 20ls (55T pludl g elsil (leloni-inogi Sliniod ool 63208 O Cesle 5 (3,50 58 5D Seloi-sheoss Shashy s, (BGRY)
e 5 gobisl 050l 90 4y DILL g Lrosls cawl (63,50 B8 £58 S ;N0 g ) 5 95 B00 e Solg,m b e B 5G| Slegh
Syt dolitis s 5l 5l 5 Sl i o 5 00 oliiul o) (sloosls g Laali,Lel S (e Vlie oyl 5l goliud iy 5o sl 00 (55ls 5
aoliins g Foe olaw V) oloygo 10 BV e o3l 45 45 sl 565 5,055 oy msess] i ¥ s )l Jolis gy oplol dmols sl 00y
(o sloog S ded g ab Bad (F0058 )0 5 (655158 Jol delidian y @595 50 45 Djgoinds Sl (o ytwd pm B0l puf (6 S Miged by 035 Jeol>
t- Oee3l b (@S slay 550 b bl ) deliios 5l Jols (slaosls 008 w595 laSy Connd 4 Lo, diged glasl (s o g (SDheass ¢ pui
ol 00l s s Sloj slas s 50 Jais Jo (65l (ylime g Sl 8,5 18 romiis 5,90 Jiue (glaiges S test

9 Seol Sgtio (S )IMLL s T an 5l iy & wd e i (Sloj palle a0 Mgl (bl el )3 6)lub b base sladS oLl Hbassl
Wl vAY @ o) Xl S (o o Bew 5luk o oy G ded Cpu> 4O &S oo Gl YAY g ¥V hwgis 0o 5l S QT Lg)LJ OeSileo
Jo8 B B o 53 lizmen Lol b oo Jolis (Sl (55l (nSilon (55540 £50s 51 g ol (35 LB SIS (5l oL o o
b a5l oo 50 1) (FFO (5:Silie ) ouSils 0 5V €ns LoliD (a3l oS ol ] (6bsS (o) whaito s o 50 s 05 00 (2]
g BB s el 03505 S | SLiel (2 1eS TXY S oSilio b s L8 (a3l g Sl 0,55 1 (650 )l 5l g sl 035 Censs 4y
Lol el azdly W5 )] (6 S a5 w4 Comd (6 S ded (e 4o IRV ICWRYS Gl o Sile o asli 5 den (o a5 el oyl IRV WY G Silw 5o

osls gLl b 55,5 a0j95 dalidian yp Slawd s g ol (6O el aseiials 5 g0mal (5,le] amel gz aSST & 4z g5 b el oo go395 o,bT (Lo

Lol 0352 929, B L (505 40 )

Lol 5.5 oo omins (Jig o aliin slaany)F (arasd ;3 (548 Cu e sl b WL Jiis Jorr pllas (5l sty lillae ;3 105 5 dm
2 Sl bS48 cE)S 3 ol gaiS 5590 Jg for e | G aSooliinl jie GLAES 5 jiu 658l G S e i U8 (hagh (nl o
Pt ool 4 1) plaig e 5 s b s50)a0b 2 ol sl (S o390l (e aen g 45 Sl i g oo sl (e 1 el 50 00
elie Sl oo 45 Sl (5505400 51 8 (90 @ ol Bogies 5l 655l 5 ol cnl Gl g Laa o5 (6 3ly Copanl azsl o S B9 iy Jo
el 957 4 (6 ey g Jom tamms glainslos 1o (6553l 5 Bllanil 1)) (Brae 5 )3, 55 L

@bl ol Ly, S o w5 Il 1gualS ool

L o 9559 b5 (5x50m 5o 55 (olomle s (5o olin ol b3 VFF e cligdy 5 J (S ST e g 0Lt
https:/doi.org/10.48308/sdge.2023.103897.(VF#-FF) N £+ ¥ -l VY 0 )lois ¥ 090 3 oLl i Jaume sl dmsgs f(()) 05 9,005 Sy gl ailals Y
VEYIRIVA 2 oy AARRVARVER SE S e AR VA RY R S IFPRS
akozegar2010@gmail.com : Jgfus odiuggi dalil],

@ Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions
BY of the Creative Commons Attribution (CC BY). license (https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0009-0007-7559-8368
https://orcid.org/0000-0001-5964-0596
https://orcid.org/0000-0002-4149-3257

VF-¥ ULMM)L (RO e)Lo..i: ‘M JL.u @L:S‘P h..?u )L).)L) 4M9.) 144

doddlo

SARS- b 4 waz Ug)S (wgpg o 5l (A6 &5 (i ol (glons S e Ology ;e 50 VI Jlo 2l 5o
Solom (rl Cwldg 28l 1708 S0 le)eiS g e Slaged 5 S et lew (rl b wls o5 COV-2
bl o ly el )l hsl coxsyg WHO) cuilage ke plojle YoV agili Ve yo aS cdly aslsl laigSay
LYY gnsbesS olom ) daz (g ngbissS 51 (20 olom pU Yo Ye )98 1Y 55 55,5 dlel (55le (0l b
oz 5l b Sy Sl sl Sl 65l 5 (Cesl asslie Jore (lizeed 5 0] 330 @ie 45) 9ol COVID-19
na slanelz 52 oo ) o il (K2 JBs Jo s A5 Gras S35 SBgis Jis o> plls
2 b 50 (b &S 2l B b g9, ok lacusgaze 5 St b UgyS (silom 908 5 e &5 39800
Muller et al., 2020; Mogaji et al., 2021; Sadeghi ) 8,5 & a0 die) ool jo (gooxie Sliaxd 4 o jiagh
ey el bz, o] obs,l 4 926 4 plas e 5 (Naeini et al, 2022; Niksirat, 2023; Medlock et al, 2021
losgams 3 LY > 5 ol olbulr pllss a5 ams o Lis sl 4035 5 adsl Sldllas 51 6 bus
5 Aoml 3l S plaen seges g dor colie Lulpl po (g 035 909y SHn S50 L D08,
UN-Habitat, UCLG and ) cuul Us,S 50 0lysd ,o osase bygd o abule 6l Jlos cnicsysrs
VA998 0aisS mld (6,5 a0 ply j0 dxwg Jlb )0 o, elS 4 was oo lis Sl 425 (Metropolis, 2020
Lol 00 Fges o3l Jlo 95 50 055> (ul Sl il 5 Wog aalsz pla I Feanss

Wl dnng S8 (sloy9lS (6l Lol Cenl 0093 40 (Swds Gl puli e )3 &S Sl (S5 mlee I Sy Jem
Sl ool 530 ol AL 51 Sl e gt slag, 055 5Vl g aiile gl itz b 2l Jlo o 48
ol Ll caxsg oul V1 0955 (5l 9 (Khadem Sameni et al, 2021) cowl poasS )l,5 wiiws axlge
48 28l Cewd e al & Gl o0 (B sy adllas b oty (nl Sli oy sl sl Sl g g, 6 5SS
Gt 15T 5 50 o Jlie st 4 WIaLISS sl ooly; Syl 5 g e iy bacs lans o ls0n
Sl (ool 5 50l 53931 g sl o) anadS JLs 00+ 50 (e 550 slacs S aes (2 5 JaisJo
402 o (Tatem et al, 2006; Gosc and Johansson, 2018; Ronchi and Lovreglio, 2020) ¢l 48 5 & jg0 (s0b
9295 Sk Jlrd slacudgame b (cagee lags lom (9o )0 riu lmla pllas &5 wind oo LS gy ()
S RBONS 53 pogatn 6 b S e plla sy oo J5 4 $S0 9l 58 )3 UgyS wans E5e b Sl Sl 009
233k Gl gedse nl slal (owyp D)9 g wiad 59, it Slaly b aBl dnng eS layelS
&ho) (oo ol )0 S8l b (ee 50 5 Ug S (S aer Sosls 5l (e lse 4 Old 4 bl (e
(et ailig) shw Ogekes VA Gizmen ((bLS)| jome A g ()1 (SG8I5 axB V0 5 (I3l (S315 4l 07
P9 890 (bl pllas o (65lnl lime (Bg)S 90t 5l dmr 9 (o> ( J3) (Sloj ahao an ;0 b Canl o0y o]
s Wl ¥ s 180 al 5555 5l 995 (San SS 3355 (slo 90 31 paS o 53 el Sl 5 5,05 1,3
el aoly plgie 4 (85 5 28, oSl A 5 Job el SVA L palel; plase B 2 25 bl 51 0l 5 9,05
305 (50 oy p 03 ;S5 ahafle 4w )3 ()5 Jhe (g )lly g Cenl oad 35

Sras Gl orieS b adi hlog 5 poye (almlz ol cnessl 5 50 o8l adly po laly JBs e
shrmeetonsj s SIS 0 S g SBIS (n S a3 (n B geie L (Sl S 20 9 g die 50) (535
S 0T ol 5 elasl o San 3 (slosalyy V8 wgsS ST 555 oo 51 ol bt 5 Tgo Fogll ke
o0 yiS 1 Am0yg68 59 S 4F Cancs by oy el ol LIST b o 5ei0 o] LT 5 canl 039y 03y
el 63,5 Jeam 5yt glyr 4 plesy aals pgs Slex Sz ol 5l 5 1, golatil eloral oo
e 5> ge Swbiw slagwl CuiS g gldilhie drwg 4 dlus o] Cdlse ol (Adekunle et al., 2020)



Y O g (o U, S aed ()59 50 olml> el 6 )luk (5o b—'-‘am <L)l

O hlise 5laS 55 s allie sl ol Sosz )l 438l angs 5la 1555 45 a0 o (LS 1
SSTy Fanl sl oo 15 13 w5 psze & dnwgs Sl o (slajsiS 4 o o iles,S ol (golail
Gos (Wadoum and Clarke, 2020) glojlew calizee olSs 51 Lo mwly ol (Mogaji, 2020a) wols Las
3 LS5 «(Mogaji, 2020D) £8slle 3 oges cailoge o b ablie gl B g5 b Jiig fom LISl
Slaadguze a5 wad oo (LA 22l Slaow) p Sl (letzl Glaguly 5 (ogee Jhig e Cupde slad,
505715 S8 lows JUET alS 58 e SIS eetlige Sale ) 5 Slass 5 IS ke Sl ) Lo 5 (gladlase
Cudlye owlal daalsg aS” JLuS 5l e 4 (Chinazzi et al., 2020; Kraemer et al, 2020) el ylusl a5 oLl 5l
Slaladl cplaslazs 50108 lecgsgass 5l (g s ol L) SO o gladl oo 51 5,50 (idu il oage p
5 @by olaw (pizman 5 Al )0 Gaile glaJealljgiws M (hlesy 0590 50 (49,5 aai 8) ouiiSagame
Mogaji et al., ) ;5 pree Caio ol GLR5L ae n 1) Jiigdes wax sladyg) ST (6)900 lacudlys
5 Gl bwgs Jaig e Sleas a3l (6,540 ).usb Wy, 0 weSY bl jo e lee 4012021
Ol el 528 ()5 3 e )8 g adlate ;o @Bly (gSY CLTCl 0ud () ] Bls Lasgs B yae
8IS oo Jos y5alogs SLatdl S 5 go e (B 585 (55 b (s 4 5 931 555 el o B U
(Mogaji, 2020D) Cewl axlye (s oS dan b ablia 15 pglas 5 lo ) solamdl sla 2l 5 ol Slopdlab b a5
olaxi 5 (Oshodi, 2016) wisS o py amiygiws ars locslo b ad; 4 ) Coxax L aS L;glqgﬂ 5l
oo, YO U ol hlee 09 oo Sl 5 olauil g ploojl cely a5 Wb oo il 58] 58 osSY slaool> o lag o>
Eods 5l L )2 iz 50 (0D, 2018) was o s 5 S8l plaosl Lo 4 | 0e5 S )5 wlels
s JaigJom Glcslo ) gt jl 1) wled caf 5 gsy00ky @]y po e 00 j5mme S50 Ug S (5 05 a0
G g ploojl b (oagee Jaig e K00 (Som 5l g SLBIN (c s Jemagil 42 poye 5l s3L) i g S9u pal b
5 BoaiiS ot b S o Slass SlasS 0 b 8,5 ol I ulpd (i 53 5 s, o1 By
355 Js e Saio 1 sy hesb o & load s Jiig dom il b o (s slaglesls frizees
Jg o as,e 0L Lad > 4 (Lemke et al., 2020; Muller et al., 2020; Tien et al., 2020) wws 55
i alS U S (6 puSaen lys0 4o Jig fo> Cu e ol nly «(Nikolaou and Dimitriou, 2020) axiS sl
535 0hgs Gl 5o Jle plgie 40,5 o Cuz i (segee Jhigem b slate slad Sy, Cae g 0903
Clld e Gt b b Camlioo (soges Jgfox sbayolnl (eloiz] (o T alols (lgs ol st
3y seme HEAL]) sl S b 5l i 55, ciises lels o 5 calises sblis yo Lol ol oo a5 LT 5l oS
Niksirat, ) sgs (5,5 ol> Coxax ploojl 51 G aS (g)loog> > soliwl o ol bl 4 Slo,cwas
ol 5 95 o 1oy el nJisosl 5 il Jiis o Canms &y 030 51 e e ulh iz o (2023
S Sean & s o 1y el ol S5 52 (slelr S Sl Sl Ja 4Kb S e plis bl s Lo ]S
SO o pp it alis 5 Sl oo SIS psbaty Jig o (5 yaliny Sl s SLOE 558 0,0 Uy
ooz wiile (65l Jolse )35 o 3l & ilece )18, a8 el il slagiilyiul ol a5 coul i
rians oo 4 i LS oS olowl 515 05138 S5l She GLOlES (5, 2 il e DMt Cuosd g kS
bt 5 (bls )l ol sbml X3 Gaw 05 o0 ol ol Bive Lol @ I8 )3 Cumen b Cos
Norouzian ) S oo wald |, plae a0l (ool W)l ae) caz LSy 5 aid iy SIS 5 JaigJor oSl @

sl 08 8 s g L llai Sz ol 45 2l ol oo 35 llas 4 4>55 L (Maleki et al, 2019
s o pllas 9 Ug,S b bLsyl )0 (gl (£9:050 aipig V Jouz )0 Cel 00508 00 08 |y 0 o950, 9

el 00 UL"’




VF-¥ uLMM)lJ (RO s e)Lo..i: ‘MM JL..J @L:.B‘P -b.a..?bﬂ )LLAL: 4.!.;.4)5.)

A

OF) gl slaaidl iie) (g3 (£ 9090 iy 1) Jgox

olye

adis blog aloosl 51 6 ,uS ol Cpz (6508 paeeal yltiy slo 5l dnwgs allie ol o
s p oSl Cosbad pae rizren 5 (5l £ad ) U slacusgame Ll cod
el ol i8S a5 50 sememg L 5 (53 Copalad pue g9 90 Allie cnl o adl oo
O8] s @ sln bigy (b ed oo S0 (i (b d Jue Sy el ()
ol 00 (8 yme i pliel oolel a5 gladss Jslug sl gllae (20 gy 5551
Folal el 0,505, S plye & ISl (6555 (oS Cuelad pae p alde ol
aties yob 4y oad )l Jow o)l ez BB (blie a5 ol onds slprig wyos 58
oles 2l 5 i ylug cod )l als b eloal o liSalols cyle, o Jobs S

WS oo 8 5 ol pae byl Lh Cod o oo Cawd Gl g oS S8l U

Flog (230mg e o8 L)
s b (seges Sy e
szl (8ol 88
Uy,S spSaen Ll cov

Sonbad pac 5 (mons

Niksirat, 2023

o] samslio 5 Jiis Jo glgil 5l oolial ,n VA-05555 ﬁL O dlie ol 5l Bas
F Ol s sl 5o Jaisdes laghs, el (omyn lp g ool 53 aBlios ool
.A}dlaz'}mlio-‘c\_}b)a‘\5QJVASJ¢Z°¢L&SM|MY)JQ)S¢IMLL&M)¢
i B9,S wgng spSaen jlan b JS a5 wiog Gl Jold (Bases o

2 olml L, sanlis

Shil glaas ;=90 5l eolaul

Sadeghi Naeini

ooliiul EEESE 903 o 15T Judows 5l dlnosls Judows (gl il S ooliiul |) 39 a5 295 Jilg fo> (bopimsw nlo 5 €tal, 2022
SrSaen (loj 10 39 45,290 il ooliiul a5 ol lias asdllas (pl mls ol Ug,S el jlam g LB (5,00
oolaiwl g rali8lo pased adss blug sl oolatul fuioren .ol aidly ialS Uy S g yg
oW 039 e',«a: u»mlf L SO9RE ngJp J—LL'“B )'I
Ug,S 51 3 L Lg,S oley o adss blug 3l eoliinl a5 ams oo olis gudios sloazdly
Ol b o3l celay g dlow o oipw S ypiie 9 Cenl (5o cixe glas (gllo ) ) . .
055 » LyS (msns U Hassani, &

ololy Gaizen )18 g2 Sl Jme alaily By, lyg0 j0 segas Jaig e 3l eolatul
Jsdo> )0 ugpg oaims Grals pladl 1 Sege «Sube jlsslainl (Basasguly ks
boo (ogee

Sreysye Jaig e 5l oolarul

Ahmadi, 2021

e Oy TS g oud plnil SIALRLS S5 g lgiome ol g, aly » BeboS 0l
03 10,925 (6l (6 ke golatdl @ilie Syl (gagos Jhigfor it &5 B3 oo L3S
Sy S5 b 4 sl anils olpem 4y 1y bl 5o onile ilog o515 ialS
o 5 gt JUS1 ) 65k 5l ol et a9l 5 B L ithagy s
Opbe solKiws 1 osliiul) cass cublagy (S e bli Ssieasd) ol cuilag
iles b by wilgs oo il oo (90 3905 oliws oy 1 8) I9a culags 5 (621 0o

2 JBsdes cads 5 0l
LsS o9 5059

Shabani, &
Yazdani, 2020

sl ) Colos o 1y sSanl o ool Jos Sy @l 050 5 s 5 @yl L allis oy
g bzl ail S a5 w3 oo oLt @S oo ol ) WS (a2 (sl
a8l ol b St 4 %0 dieb oS o 4 WS s Cglar Canlis lons 555 pees
19 o] Lagie Sl L a5 jsbrlen Jhxs ol slzl 45 wes e (i 5 el Cillio

e Sl 2 095 0 Sy JS s

Train travel in corona
time: Safety perceptions
of and support for policy
measures

Molin and
Kroesen, 2022

oges JBg o 5l po e Ug)S (5T aen ()50 50 a5 s e (Lid Jregh onl mls
9,8 ilos 5T (59, (59,00l b 4 20 ¢ caseds (riile jloolal 45 g aiS o ol
el il el g5 hesd Ll cad 4l Gl o ySadn Gk 4 45 2e0
Sl oSen sladoly lsie (LT Gojlae 5 6515555 (55500l 5 (5 )lpmas 20

B9l o0 LS obul O sialS

Impacts of COVID-19 on

Transport Modes and
Mobility Behavior:
Analysis  of  Public

Discourse in Twitter

Habib and Anik,
2021

5 4 o aslitisy Sy L8, 1 g G 28U, sl g sl oS 50 allie ol o
e (18 5 Rl s S aen Jsb 5o 5 J8 Sl Sl slaty gl il 0udh & 508
e 550 Sgign gy 03lgils 43 Jlad 08 Sy il 3l 5 calisee slacl>
Slr Cex¥ Joe 53 g cnlil landls 1) (Al G ae (patid slagy093 5 ualS
I8 oo 3l patd lag s 4 plrale 5 g5t 5l b 93 oS olbpiie e
J e (6 )l3m Mgy g am ole wiz (6750 (o2 @l olul 2 diload 03l dans
oS Sl oud (Lo Ug)S Ly sbis ln ssbin ez wspSaen Jsb 50 (seges

el 00l iy o1 5 JeZis

Will modal shift occur
from subway to other
modes of transportation
in the post-corona world
in developing countries?

Khadem Sameni
et al, 2021




A e 5 (g By, s Sdad oyly50 ,0 albml> sl sl Ql}t.os_,’_daﬁ.n&g)’)l

axfllao 8,90 0890

@ Jelos aly Gy @ 9 )05 Shmmsl Alele Va3 e o5 el 135 el (g (nl aslllae 9550 0090
stz BB a4 ol ol 5 Jaig e a5l pisy Sl essil bas ol il ool Gl (6990 diges S
o Sy Jox g (ogee JgJex il p i adgi Ol (I jeb 4 Cul ools plaiBl og 4] olule
5 4lie, s Geadeo VA 51 i YWAA Lo jo a5 glaigSay canlools plaisl g 1) (55 oae ol s b 5o
ot Ol RS Sorez od; 4 4z g bl 039y 9 g slalamde BB 0l b Jlase 99 08y o0 Sj50 et
Socsloy; 0,5 ool Lalpd cnl )0 5 a0l Gl e 0 5 olmlr lp Lol 53 ST sle Jlo jo 45 05 o0
g o G856 50 Woyhus 51 ()5 (i 05d Cushl (ages Sy o iy glacsluy) ST sl 55952 o]
by Gl patd JEgJes Coons 4y 1l )5 a5 cbls SIS 0 Dy (nl 28 50 005 (o0 plnil Slen

(Tehran Bus Company, 2021 :a:w) ol st e 30 yow 0o g g luls oz Y Jgoo

(585 ogalso :aolg) diljg) yauw Slaxi Je (55 (ygmbno :013) ail3g yiww Slaxs Jl
(\As 1Y) VE5 VYAY

WY yyay VFA VYAY

YA yYay VO.Y YYAD

YAY \Yaf V0.0 VYAS

VA¥ 1¥A0 V0.0 YYAY

YAY \yas \EY YYAA

kN yYay \eF 1YAQ

1y Y¥AA VY Ya-

Olgie 4 g9l dlael yalely e B i 25 loe 51 sl samlie LB 55 ISG 1045 ) 1a5 9,005 Sl pgugsl ¥ das e
FagkS VAL e (ol S o0 e () gt ]y 0 ol Jlod o 09 g0 43U ()05 s ol pllss 88 g
ol 5 e (Sl panna o SIS 5l (S g 0 o9,k 9 Cady ) (bl o ()T e 2l ¢ oo

Ol g5 9335 83lolw bghs souinas
Tehran BRT Map

i

i it

AB

(Tehran Bus Company, 2021 :xce) ol s 95955 dilolw bglas 1 JSi



\f*f ULMWLGMOMO)LA&GMJLN @L:-S‘):} Ao )LL)L) 4:.;.45_) v.

g,

pladl 5 gl el o Sliins .l (5,115 o ala 5 (5350 sle 55 1) slaloni= s ings s,
GBS £99 S 00 o 5l g 358 e0 wgmie ($3lg)m b (o Beio 9w St 5l gy (nl &S W )ls (S95UsS
WYlie daz b 5l goliwl (isu 0 .l 0ol (5,510,5 Slase g (soliwl ogus 95 4y ledbl 5 baosls .l (53,90
danol> .l 00l (5550 40 dalidow 5l 51 55 Slase (3w 40 g 0o soliiuwl coms, slaools g laaal,lel «iS
VFo) slojge VO B Y Sloj ojb 50 aS ol (105 9,05 Sy weesl pimmmw ¥ a3 1015 Jolss g (sk]
DN ol aseial g sgamal (5 le] drsls oz 4T @ a5 b .l o0 &9 BT lee daliiow yy Fov slows
Sl oy jo- Bolai ;8 (6 T diged iy, 08,5 Jol> lacols gLl B 05 )5 &y 565 delivdion  slass o iy ol
S (o (S (Slo0g )T ded g 0B Lad> S5 00 5 6518 Jol delidinny @je5 )0 &S Sjpon
Gl 0 b elul ) asliiny 5l ol sloosls 05,5 1555 HleSs o 4 Lo 5 aiges sliael loo o g
W S W :L..S; 0 yb ij; LSLQJT Uﬁﬁ)] )‘ ML..M): uy‘}w CS‘LJL' e (5‘)" o OJ.A] Cowd @Ln)
08 55 o i 555 5 i 58, i LA s S ol el ez 5| Jiig Ja> 55 5ol
Lol ¥ a)l..o.ﬁ.» de.? T A L}T UY‘BM

Khadem Sameni et al, 2021; Mogaji et al., 2021, ;I ,ulodl b 8w K i) ghgh sagS g b asly ¥ Jguo
(Khayyat Selighadar et al, 2019, Shabani, N., & Yazdani, 2020

bayss o3l s ls o 5lacts
e i alS - o1
ho gloy a5 - Q2
i il pals - Q3 s S e \
59> Job 50 Jhw @i - Qg
acin Jyb )5 iy - Q
iadign slalidla 5 s liga sl eslinad - 06
Sy 9§55l Spae y3 9ade 4 SBSulagyl - Q7
(Sal JaigJor Coo 4y (]S - Q8 o gL v
5 Sl (Fogll (Sl Pl slacysgize 4 azgi b jhe ooy abmlz - QngO
5 Sl (SO (il P slacesgaze 4 azgi b i san S olbulr -
5 O gdes jleoliil ki Jamecin; glacules 4 a2y - o11
ssboizl sl liSalols 5 eloinl cbocglar 4 arg - Q12
i DLl aie; 53 allyy) lalaie @ azg - Q13 S 53, v
g Selo 5l ool puls ilags slo SO 4 argi - Q14
el o515 Ll )3 jiw slcgsgame 4 axg - Q15
680 & SASucaglyl -
(g0 by L5 4 LESaglsl - 8%67;
3l LB 4 iSuiagll - Q18 e oS "
(e Jigfo a4 (iFulagdl - Q%g
(69,00l 4 (BFuluglyl - 821

S gloal p slras g5lme gladsl p 4 LiSuiadsl -

5o 0 oolanwl sPSs li8le 5 po 5 adasl, 5l eslatul b Flsg S L;L:':ﬂ Qyﬂ 3asliii y OWlsw SLL gwypm sl
= ~ .- < . H £ . p . < . .
o oob)lgsS (il € etWlg IS ggame uilly 0l Sl Guibly Si ¥l slasi K o Laly,



AARNER ) OT P SonC Us;hgj,,?wol)so)ou’ilngﬁwd)lggdl}tﬁ@hjﬂ&g})l

Aaiasaod aiels <Y 5l yeS sae g el JgB BB g YU oLl sssmslis i gV ol Bows 45 ol +-) O
Aol oo SYl5 o

k
»
K E&
0\’

kC
V +(k-1C

OF) Giagh sloadl ie) dolidow y ©¥13u 2L g05] 4z :F Jgur
(#Ligss sW) bl o905
$lis,s W Vg ol
< AYD Y\

o asls (09 Jloy (o) 2

Lo (blezl 5 heogi slagses] 5l s 38 glicl 5 baools @355 (9558 b (os Jloyi 5l pliebl gz
£ Lo slapisesl ol aalol y3 iyl yeiie (g Jloyi et b Jlogi ot 2 o9dle b g0 00liisl ()T L
(LS & g) Ay D ygods (Y5 Hles oS 5 51 ey acliion 5 slaosls a5y 0,5 olsel 1 laesls &9
i shrod Oypots 5 Jaaz 50 Gl pliy sl e sl (95 Jloyi (w32 D595 g 0l (slalols (ulide g
ol 00l dulee ooy 565 SaiS 5 (SNox

OF) (idghy sloansl (i) Losld &9395 (3993 Jlo g (owiyys 38 (Sl 9 (Koo (3l jwo Aoy g3 b Jguo
(KUrtosis) 5 awis (Skewness) s

Std. Error Statistic Std. Error Statistic
-)qy ey - 0) Y4

3385 Cuwl osls @je8 gl Sl (SardS g wad oo plis 1) (Sl Joo laosls @5 ()5 poe ((Sgx
5 VYLl €abnl plla g )lly pasls )3 (Ko jlade W55 13-V B G wib g0 50 Jbop @98
sk 0 w2 5 250 50 w0 Jboy @i 5l osls wad oo (LaS (rog S8 4 a5 Canl =0V oY Supis
g o ooliil Byl ok B9 5 50l5S (5al 5l aosls Jloyi w98 bliil ez (2l o5 50 aien 1o )55
aslol jo SG bl slaggesl 5wl s el o035 Jloy w5l beesls (m wils Jloline (g0l a5
2 Syl slopsesl wl g ol Jloyind Waools w8 (s il jlobine (9031 azei 315 9,5 oolil

29,0 ST sla ol

OF ) gl slaatdly saie) Bodld &30 (1990 Jlo i o)yt 50 Bgi ol B9 15 90dsS (bliswl (39031 F Jgur

(P) s (yl5me g5 ol g 5 g0l gS 3 il GBI youif il
Sig. 2-tailed Kolmogorov-Smirnov Z Std. Deviation Mean
< AYY YA < APY YAy

u,uL..‘Lo )| 45) ML...M).' LS'LQJ (_gl.éo\)‘b )é (S|g) Ua.’> u‘).uo 4\5 ..\mbu;o ul.aMJ dyw‘—dB;j_aJ}S ugﬁ)] CJL..;
pas samslis a5 ool Cews s+ D 5l i gt AYE Ll (Wleads o dtwge g glakols ulibe 4 o3

bl IS 4 o2 5 oyl S0 4 o2 a5 55 Lo Wb Coles jo cwl bosls Jbo g ajei 0l g ¢s lolins



\f*f uLMM)lJ ‘w.mo]m; e)Lo..i: ‘MM JL..; @L:_g])_‘} Ao )Lbb w}) vy

ol s (glaigeicSs ttest oy all slosn;l 5l (6 eSo 4 cdelsl 4o a5 canl 05 B Waosls Jlo s aused

Lasl

OBy 1y ae,0 FY g losel) BWes i 5l de 0 0% 4 was o lis asbiion y Feov 5l Jol> saogs slaosls
09,5 g wilosls plaisl ags |y o o 58T digad pe> 5l )0 YAO L JLo VO-Y. oo 0,5 ams o0 S5
FYVO 5 cradolio ) diges sliacl 5l o, OFYD 5,18 1,3 bilie alais )5 o yieS duo,0 Yo 8 b Lo £F 51 iy i
BN iy el a8 ol T GLoS 55 EDuass daw 4 by o slaools o co S5 8 om0 35 1) ooy
OYO L YL 5 5,550 s mhaw 4 bgsye 55 o oS 5 95, cwlid )5 g S5 S jae 0oy FYYO L
Ole 50 J98 B Aot (29,5 p2 51T 0l (I ladelicin py qje5 )0 a5 05 ol b Suled jo Sl wo)s

AOb ails |y peend b8 Jiagh gl a5 04l CBl aigad slac!

OF ) (Grogh sloail ae) o aigh gy wlbabiCaros Oluwogas Y Jguo

= il heos sloasdl

04 YY$ 5y

Al Y31 5 o
Ya.0 VA \O-Y-
YOO Yoy DRI
YEYO v f5_s¥ o
Voo AY Jlo #F 51 i
fr.vo YO é).fm J‘mb
INATA YY) ot
YAYO \ax 55 g o
AN YAQ S g Slsls
Y48 Ny i) pli IS S i
b.ya n Ay

g, @saod oly99 59 (2lmler pllii 5 lul b b o oy o5 (o2haiio (b5
)" o as AR (oo ul“-‘ «5’L°) C“a‘“ das o Q“uﬁj‘(’f‘:’ cs‘l’”l" |°Ua"“ SN Ls)b‘iLi L ‘Ja“")"° Lsu’d‘iﬁf c_s?li).)l
2 aS Jo 0 Sl YAY o ¥ olwgie a5l S ol gyll (1Sl 5 ol Sgpein 5,l00LL (5 T aen
&l eaaolis 45wl e W)l YAY @ o] (1Sl § 0S5 oo las g )l Caons & 5T den >
s g 5o oyliomen Lol al oo Jolis (Sl 6 0ol nSiles (5500 508 5l oy -Conl Joud LB SLlS
SrSaen 5l i b g8 BB OMSIY.0A soe b by oS 0 Sls a5 Jne (s 098 o0 2L 3,1 Joud L8
o 45 055 513 ()5 4z g5 990 g (Blans ((Sdlage (Sloj slacuglyl g 090 azlge 3,509, yss b

Sl @Bl Al lais Sden



V¥ oS 5 (e oS srdaen e )0 bl pllas )k Gl (oo b))

OF ) (raghy slaasl (pie) (bl Wygots (Gloj alalo duw jo (2 lmlr sl (5 Il b b jo (Lo o5 iomiaw :A Jgur

GrSaon il S5 ded (> G5 and 5l Sy
oSl LS Sl Jlgwosled 5l LS 5ule Jlgwojled ok LS 5nSke Jlge oyled
Y vyE Q1 ANf fAf Q1 we)e Y- Q1
¥4 T4 Q2 £1XY £V Q2 +eYY YXy Q2
£ VY Yy Q3 ++AA T.aA Q3 X0 FXO Q3
sy Yoy Q4 £V AR Q4 - ¥ Y50 Q4
—eaY YAY Q5 Y YAY Q5 -y Yy Q5
B v Q6 o FA 12 Q6 —ee va. Q6
e BV \Ra% Q7 £ T Q7 -0y YAA Q7
). f..q Q8 AV £V Q8 Y YAY Q8
.00 f.0 Q9 £V £.Y0 Q9 - YA Q9
RY f.A7 Q10 Y £5Y Q10 —ed a0 Q10
-1aa VAN Qu e va. Qu -1 ray Q11
Y- £Y- Q12 Y fv8 Q12 N2 YXf Q12
0¥ ¥V Q13 £y Yy Q13 Sy YAY Q13
). .9 Q14 15 £59 Q14 -0 Y¥0 Q14
e £ Q15 +1.07 for Q15 - ¥ AL Q15
%0 v.£0 Q16 £\YF fYF Q16 +o)A YAA Q16
Y ¥a) Q17 X fX5 Q17 +0.Y0 AR Q17
£V YAy Q18 1Y fAY Q18 L \AR Q18
N v.oF Q19 £eXY rYY Q19 ¥4 Yve Q19
— XA Y5Y Q20 12 Y¥f Q20 —oAY YOA Q20
.00 f.0 Q21 +1.07 for Q21 —+AD Yoo Q21
¥ .OA J5 oSl YAy J5 oSl YAY J5 Sl

@ S &5 Cel (55408 (90 4 bgrye (s)lly (n i LaagS Gl )3 Sl sgpde VKL (o oS 4gS e
Sl 2alS b laaygS 15T 15 S aon ol ow (2,05 (bl b glojee wiS oo (b 1) ()51 (ggm0 i, o 51 3
plle G pSaen ol @8l 5o Wl 05 gl Jal il 1l 5l Gl 4 e (lizres Ll Wigd o0 929,
s syl alox 5l laasls (5 )0 sge sbml (s 0ed 650,00l pllas )3 45 Gounie sla il 5 locuw]
el 0091 5509 Il b el g s 8 i LA i pla Ll 5l JSate oS o lnl
5
4.5
s
3.5
3
2.5
2
1.5
1
05 S el S dae s g S s

0
Ql Q2 03 Q4 05 0 Q7 Q3 Q9 Q10 Q11 Q12 013 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21

(F0) ingy slaatil 1ie) silo) e s 55 ol plUS5 (653l b dasi o (sloyoF (uilin Gelss Y JSLi



\f*f uLMM)lJ ‘w.mo]m; e)Lo..i: ‘MM JL..; @L:_g‘)_‘} Ao )Lbb w}) V‘;

T-test (ygejl 5l oslinal b (Sloj ahaie 4w )3 plml> plls )b b bas e Glaaslin; Godad 1 Jooz 5o
AL a5 amd e LS (g03] (gt el 4BS B )y 00 )0 WD il e (o ST (slaigei ST
Sl 55 el 05T s 4 a5 lh ) ple e 53 1y (FFD (aSilie ) ogyeilhs 53l €y (5L
8 55 el 00505 S Skl (228 THY S (il b s i L 5 sl 3,95 0 552
SrSden > 0 odwliwsd sloSile o asli ) aen j0 a5 cul 1l saslcwsas slaw Sk jo axg
anlie Jio (e )0 Lol Senl 039 9209, (2l b (55 a0 5l Gy Lol el adly U5)] (55 a5l oy 0 S
0392 909; slaba>de BB ()l b (plmle pllss o5 aad oo LiS (S e jlan 5 6 S0 5l |3 slanuSiles
sl o ol plsS (550l w0 g, (6 aem @ly 50 e (65T 40 (90 ojlail 4 ol Gl 4z S el
(S 51obins 50,8 4D izl s b g el aoy + v+ nys Sl plas sl gebas o 355 iy Sl p3Y g 5o

ool 0l BB laeglis

OF Y Giagh slaaidl iaie) (bl ol gslasly b bad yo slop L 5§ Gk A Jou
0035 D s 50 NS (yuSilao

0, i e (ne
95% Conflg(iefr;g?elr?cteerval of the .ux; @M o157 o uﬁ::,m P sl
Sig. 2-tailed df Difference
(Upper) Yu o> (LOWEr) ol u>
yav YAV feo yay SrSaen 3l i
Y.AS YYF s feo T.va S dan (> o o pde
Y Y YoV e oo Y£Y SrSaed 5l
iRai eSilee
Yoo Ya. f.. Y.Aa0 LS)jW)‘w
£.Y0 f.o feo fAY SrSden i Lol
ray YA e £ YAY SrSaed il
Y50 oSl
YO0 YXY £ Y5 S5 aed 5l G
vav ¥ AV e £ ray SrSen o oo )3,
T Y e £ \P24 S a3l
YXY eSilee
Yo Y.AQ £ Y.a0 S5 aed 5l G
vaf YA s feo YAV S hen Cpa> JENPRY]
T TF feo Y.¥5 SrSaen |
YFY eSilee

S5 A g Sy
~RB e s pt slaslad ) (n Sl (S plpieds s S en 4 wad e LS alsr (Fu)l 420
aSYYe Jlo Blsl g Vo Jlo 3 lol 51ailasalis glo o ladg s G j 0guds g o s olad loslu o (5SS
Of oy 32 5 simim S8y pla5 3,5 10y 5952 5 5305 Sloz 20,2 1o (ol S lyiedr 14 0958 (5 ko
o w5 S pSo e & 2l B ol ol s el BU s (il i sladhaie 5 508 ipaaby
a8 shaeld polol e G plgiear g I e )3 j9h5 (seges lads e )0 Mg D S pdy)pa (S
Gl (259 by Co e b i eed Jbr (e 50 el Dglite gla Sl 95908 50 35U (a0l pllis
5 Bolo lajtagy DS o5 ande Gl gy @l oy O oy dkey gy ol 45 w5 8,
sl 6 S aen ol )90 ;o bl pllas Khadem Sameni et al, 2021; Molin and Kroesen, 2022 <\ ¥\ | Koo

5w| JJUBJ-Q? W)‘ Q‘)jo)'e‘)ju‘f)wl"‘bb-’)‘ 3o (_g)‘..\.»l) U”‘ AHJ‘ASWI 4..3[.: d?‘“" (_g)‘JJlJ Coww A



VO [ oS 5 (s Us)S snSane 9o 3o almlr plla (gl Oliee (ahaiite 2b))

L UL° g e pllss 65l ey Slalllas 3 o)l I3 (Sen Sl (S 13 (50 Zopie b o] bl
i HU8y (g (nl 5o Lol 995 co ez (ABig e it slady S jara [ (60 Cu e slaasly
koS a5 <85 18 slS5uS 8590 Jhig e e 5l GBS oslitul i LA 5 i o8| hu S e
&S J 0 aes oo plad 1) VAY soe (6,540 g0 51 13 55laul (g5l oSl sl (50 0 53, 0 s lsk
Lol sy o0 YOA @ glala>dle JB a5 b (oS0 5 9 wibioe W1 VAT @ g)luk S den o 3o
o390] (S35 40n 390 45 Cutls (e Blgige bl e il 03,8 Lai> gllan s 0> B 1, (55l lizan
Coenl azsl 08" B9 g Lo 5| g oolitul 4y 1y plaigyed 5 Cubls (sipd siasl el gl (S5
ciliie Censly oo 45 Cenl (550500 51 IS 050 4 ] bogin Sl 6555l 5 ool cnl ) g Laa ol (5,3l

el 057 4 s ed JBs o s Glacuslow ;3 6,553k 5 Sllaxil ¢]) 5 (B a5 5,18, L3 L

oS lie ol 45 HBALSES e 6l5an 5l alasgippdy bl o (6,550 by 51 a8 55y ol allie 5 gyl Funlons
Dgdb oo S0 ,a8 o Sas wilanils bosls 5 )5laex 13 (5,550 o

el 4805 o ol li ) < Jsnce o si Lol s Ly z o gol>

)13 Rl i 5 5 Sl Allie orlass 5 )10 ) (B gi e GBS 50 G M 98 i

X, e cpl Hlasl b g (Soingi bakaly jo o8l ola s & jlo oo pel B o 128l SLas

References

Adekunle, Ibrahim Ayoade; Onanuga, Abayomi Toyin; Akinola, Olanrewaju Olugbenga; Ogunbanjo,
Olakitan Wahab (2020). Modelling spatial variations of coronavirus disease (COVID-19) in Africa.
Science of The Total Environment, 72 (9), 13-28. doi:10.1016/j.scitotenv.2020.138998

Chinazzi, M., Davis, J. T., Ajelli, M., Gioannini, C., Litvinova, M., Merler, S., Vespignani, A. (2020). The
effect of travel restrictions on the spread of the 2019 novel coronavirus (COVID-19) outbreak. Science,
368(6489), 395-400.

Gosc, L., Johansson, A., (2018). Analysing the link between public transport use and airborne transmission:
mobility and contagion in the London underground. Environmental Health: a global access science
source 17, (1), 84. https://doi.org/10.1186/512940- 018-0427-5

Habib, M. A., & Anik, M. A. H. (2021). Impacts of COVID-19 on Transport Modes and Mobility Behavior:
Analysis of Public Discourse in Twitter. Transportation Research Record, 0(0).
https://doi.org/10.1177/03611981211029926

Hassani, Z. & Ahmadi, F. (2021). The Impact of the Coronavirus on Urban Transportation Usage. The 2nd
National Conference on Health Knowledge Production and Governance in the Post-Corona World,
Najafabad. https://civilica.com/doc/1446870 (In Persian)

Khadem Sameni, M., Barzegar Tilenoie, A., & Dini, N. (2021). Will modal shift occur from subway to
other modes of transportation in the post-corona world in developing countries? Transport Policy, 111,
82-89. doi:10.1016/j.tranpol.2021.07.014

Khayyat Selighadar, Sh., Alipour, F., Mousavi, S., & Shirmohammadi, H. (2019). The Role of Information
and Communication Technology in Reducing Travel Demand: A Case Study of Urmia City. The 4th
International Conference on Research in Science and Engineering. https://civilica.com/doc/936212
(In Persian)

Kraemer, M. U., Yang, C. H., Gutierrez, B., Wu, C. H., Klein, B., Pigott, D. M., Scarpino, S. V. (2020).
The effect of human mobility and control measures on the COVID-19 epidemic in China. Science,
368(6490), 493-497.

Lemke, M. K., Apostolopoulos, Y., & S6nmez, S. (2020). Syndemic frameworks to understand the effects
of COVID-19 on commercial driver stress, health, and safety. Journal of transport & health, 18,
100877.

Medlock, K.B., Temzelides, T. & Hung, S. (2021). COVID-19 and the value of safe transport in the United
States. Sci Rep 11, 21707. https://doi.org/10.1038/s41598-021-01202-9

Mogaji, E. (2020). Financial vulnerability during a pandemic: insights for coronavirus disease (COVID-
19). Mogaji, E, 57-63.



https://doi.org/10.1186/s12940-%20018-0427-5
https://civilica.com/doc/1446870
https://civilica.com/doc/936212

VF-¥ ULMM)L (RO e)Lo..i: ‘M JL.u @L:S‘P h..?u )L).)L) 4M9.) \i4

Mogaji, E. (2020). Impact of COVID-19 on transportation in Lagos, Nigeria. Transportation research
interdisciplinary perspectives, 6, 100154,

Mogaji, E., Adekunle, 1. A., & Nguyen, N. P. (2021). Enhancing transportation service experience in
developing countries: A post pandemic perspective. In The Future of Service Post-COVID-19
Pandemic, 1 (pp. 177-199). Springer, Singapore.

Molin, E., & Kroesen, M. (2022). Train travel in corona time: Safety perceptions of and support for policy
measures. Transportation Research Part A: Policy and Practice, 158, 196-2009.

Muller, S. A., Balmer, M., Neumann, A., & Nagel, K. (2020). Mobility traces and spreading of COVID-
19. MedRxiv, 2020.03. 27.20045302.

Nikolaou, P., & Dimitriou, L. O. U. K. A. S. (2020). Identification of critical airports for controlling global
infectious disease outbreaks: Stress-tests focusing in Europe. Journal of Air Transport Management,
85, 101819.

Niksirat, M. (2023). Service pattern modification by considering social distancing under uncertainty
conditions. Journal of Decisions and Operations Research, 8(1), 224-235. doi:
10.22105/dmor.2022.323398.1551(In Persian)

Norouzian Maleki, P., l1zadbakhsh, H., & Ghanbar-Tehrani, N. (2019). Forecasting Urban Sustainable
Transportation Demand to Manage and Enhance Road Network Safety Using a System Dynamics
Approach: A Case Study of Tehran. Safe City Quarterly, 2(8), 1-13.
https://www.sid.ir/paper/386908/fa#downloadbottom (In Persian)

Obi, D. (2018). Lagos commuters lose 75% of weekly working hours to traffic. Retrieved April, 4, 2020.

Oshodi, L. (2016). Transportation and mobility system in Lagos. Lookman Oshodi. International
Development, Urban Infrastructure and Governance.

Ronchi, E., Lovreglio, R., (2020). EXPOSED: an occupant exposure model for confined spaces to retrofit
crowd models during a pandemic. Saf. Sci. 130, 104834. https:// doi.org/10.1016/j.ssci.2020.104834

Sadeghi Naeini, H., Dehghani, Z., Torabi, H., Koleini Mamaghani, N. and Kavian, Z. (2022). The
Comparison of User Behavior in the Use of Bikes Systems and Other Urban Transportation Systems
Before and After the COVID-19 Pandemic. Quarterly Journals of Urban and Regional Development
Planning, 7(21), 1-24. doi: 10.22054/urdp.2022.67563.1432 (In Persian)

Sajadi, M. and Taghvaee, M. (2016). Evaluation and analysis of sustainable urban transport Indicators.
Journal of Sustainable Architecture and Urban Design, 4(1), 1-18 (In Persian)

Shabani, N., & Yazdani, M. (2020). City and Transportation Health During the Coronavirus Era. The 1st
National Conference on Health Knowledge Production in Confronting Coronavirus and Governance
in the Post-Corona World, Najafabad. https://civilica.com/doc/1127312 (In Persian)

Tatem, A.J., Rogers, D.J., Hay, S.1I., (2006). Global transport networks and infectious disease spread. Adv.
Parasitol. 62, 293-343. https://doi.org/10.1016/S0065-308X (05)62009-X

Tehran Bus Company. (2021). Transportation and Traffic Deputy, Tehran Municipality, Tehran (In
Persian)

Tien, H., Sawadsky, B., Lewell, M., Peddle, M., & Durham, W. (2020). Critical care transport in the time
of COVID-19. Canadian Journal of Emergency Medicine, 22(S2), S84-S88.

UN-Habitat, UCLG and Metropolis (2020) ‘Public transport and the COVID-19 pandemic: Thematic
session on mobility’, 8 April 2020

Wadoum, Clarke A. (2020). How prepared is Africa to face COVID-19. In
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC7266480/



https://www.sid.ir/paper/386908/fa#downloadbottom
https://civilica.com/doc/1127312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7266480/

