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~ 25,000 ropeways
~ 300 urban cable car systems

currently in operation or advanced development
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|. Introduction : The Urban Ascent
Historical Context

1910 1960 2010

Kohlerer Ropeway, Bolzano (ltaly)
in operation since 1908

Chairlift, Vienna (Austri®)64 Chairlift Skiresor)18 Urban Ropeway, Caracas (VeneZ2@l14),
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|. Introduction
user eX Oectati O nS Table2 Aggregate model estimates

Attribute Expectation

Estimate t-test Pi Rank

Reducetravel time

—

A2. Improve comfort 2.479 6.83 6% 4

:2 ” t n A3. Improve reliability in waiting 1773 492 3% 8
eaucepoliutio time

A4. Improve in-vehicle security 2.596 7.12 7% 3

. . . AS. Improve security at the station 2.027 566 4% 5
m D rove I n'Ve h I C I eS eC u rl ty A6. Improve road safety 1.799 5.02 3'7: 6
A7. Increase the number of places I 1.043 2.80 1% 11
can accede

m :) rove C O m fo rt A8. Increase the number of sched- 0.000 - 0% 13

ules I can travel

o 0k wbhE

. . A9. Improve the frequency of the 1.562 434 2% 9
mprovesecurityat the station
A10. Reduce the fare 1.453 3.99 2% 10
’ All. Reduce pollution 3.213 8.24 12% 2
e A12. Improve reliability in arrival 1.787 4.97 3% 7
time
A13. Improve the neighborhood —-0.031 -0.07 0% 14
aesthetic
Al4. Improve the quality of life -1033 -184 0% 15
Al5. Nothing 0.274 0.66 1% 12
A16. Other - - - -
Panel (std. dev.) 1.378 6.70 - -
Log-Likelihood —2133.0
source: GuZimah ,dhdee ceatmaptiei rocnespot w aoepes b | i ¢ Adjusted Rho2 0.169

t r anismpforrasetvrad catad [eésen B o g odt o8 /1 @hrtgB@ A BL 0 226 0
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Il. Technical Foundations & Engineering Physics

A Mechanics of Motion
The scienceof the detachablarip andcontinuousloop systems

A Capacity Metrics
I AnalyzingPPHPD PassengerBer Hour PerDirection)
I Comparisonlable

A Topographic Advantage
The physicsof "Linear Gradient" vsVertical Gairi'
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Comparisonlable
Investment Cost Line Capacit Vehicle Capaci Operational Speed
Transport Mode = pactty : = Cars / TU
($Million/km) (PPHPD) (Passenger) (km/h)
Sereet Bus 0.5-0.6 3,000-6,000 80-125 15-25 1
= g | Tramsit i 5-10 10,000-20,000 100-300 12-20 13
c o
2 2 | Semirapid | BRT 5-40 6,000-24,000 80-180 20-40 1
(72]
2 & | Transit LRT 10-50 10,000-24,000 100-720 20-45 1-4
o €
O & | Rpid | Metro 40-100 40,000-70,000 720-2,500 25-80 4-10
Transit | Regional 50-120 25,000-40,000 150-1,800 40-80 1-10
Aerial Tram 15-25 500-2,800 20-200 43.2 Max. 1
‘é g Dual-haul 20-25 2,000 Max. 100 Max. 27 Max. 1
(]
- MDG 5-10 3,600 Max. 4-15 21.6 Max. 1
= >
oo BDG 10-20 4,000 Max. 417 25.2 Max. 1
TDG 15-25 7,000 Max. 35 Max. 30.6 Max. 1
Table 1: Service Characteristics of ART and Conventional Public Transit Systems.
pphpd: passengers per hour per direction
Source: Author
Data source: Alshalalfah, et al. 2012; Winter, 2016; CUP, 2016
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|l 1. Techni cal Foundati ons &
| nt egofant bamemciaadtlaa sp obtlrmans it

capacity limits due to passenger gueuing at station

Pepe Pomacusi Periodista
01-09-24 3 25. Marzum 16:50 - @

El transporte vuelve a hacer sufrir a los pacefos. Largas colas para subir al teleférico. Los
transportistas bloquean por la gasolina. Paga la cuenta la gente que se perjudica.

Ubersetzung ansehen

J L
il ﬁ‘ m

se registran largas filas en la
estacion verde del teleférico,
ubicada en la curva de
Holguin

rtp_bolivia - 2024-9-1
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Il. Technical Foundations & Engineering Physics
Integrationof urbanaerialcablecarsinto publictransit

capacity limits due to passenger gueuing at station

— \{DG ......... BDG

- . F 2
#* o1 :
5 = > e
25 P - . - b
- L~ E o
. -~ . o
— > (7o 7))
E 20 S T =
B 5 - D 8 o:c
(] >
- v o
¥ w £
= C o O
5 L - o
=1 O M
£ 2 2
= %
- £
5 w
=
A oz
=
0 —

0 500 1, 000 1, 500 2, 000 2, 500 3, 000 3, 500 4, 000

Continuous arrival rate A [p/h]

Fig. 5. Use case 2 - continuous arrivals for arrival rate A.

sourcefelsseM. et. a. (2024): Integratimfurbanaerialcablecarsintopublidransit Op erationaapacityimitsdueto passeng&ueuingt stationshttps:@oi.orfl0.1016/j.jpubtr.2024.100094
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ll. Technical Foundations & Engineering Physics
Integrationof urbanaerialcablecarsinto publictransit

capacity limits due to passenger gueuing at station

Table 4 Table 5
Minimum headways of arriving vehicles combined with cable cars. Space requirement for queuing areas.
Art- Queuing area derived from arrival rates and waiting time
Technology Bus Bus BRT Tram Subway C-Rail Technology (LOS D) [m?]
type, e.g. [min] . [min] [min] [min] [min] type, e.g.
[min] ’ Art- C- Cont.
Bus Bus BRT Tram  Subway Rail  Arrivals
Monocable Monocable
detachable detachable > > > > >
1.0 2.0 3.0 7.5 15.0 20.0 = = = = > 250 = > 380
gondola gondola 360 12 160 300 - 340 -
(MDG) (MDG)
Bicable Blzat:leh bl > > = > 2
etacnable Z = = = =
detachable 1.0 1.0 3.0 5.0 10.0 15.0 gondola 20 450 40 540 > 470 410 =470
gondola (BDG) (BDG)
Tricable Tricable
detachable 1.0 1.0 3.0 5.0 7.5 10.0 detﬂghlﬂble ~0 ~0 ;0 1220 > 660 gso > 630
gondola (TDG) fTo; G‘; a
TDG as Tri-Line 1.0 1.0 2.0 3.0 5.0 75 > > >
(TDG-Tri) . . . . . ’ TDG (Tri-Line) ~0 ~0 20 680 > 1000 380 > 840

souFelessMer2024 & .no@gbatdiadriiaie st whtlriacn Oiptecapddindtutesa s squgatbhqt i lbthsps®fH)LERPRABHLALO00094
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lll. Environmental Science & Sustainabillity

A Energy Efficiency Profile:
I comparisonof kWh per passengekilometer
I The "Constant Motion'advantage

A Land Use Footprint

Analyzinghe "Pointto-Point" nature of towers vs.the continuous"SurfaceScarring
of roadsandtracks

A Acoustic Ecology
Scientifiameasurement®f noisepollutionin transitadjacenmneighborhoods
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lll. Environmental Science & Sustainabillity
environmentaimpact/ life cycleassessment
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: 1
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m e} o I
I ez} = 5 . . . 5
h o - g & e (] : Impact of aerial cable car in low-income area in Medellin, Colombia
! < g 1 '
! & g g 3. <N = R S a : e
' - a 2. <] ! Mihoko Matsuyuki®*, Sarika Okami®, Fumihiko Nak , Ivan Sar Ordosgs
I 2 o
1 *2 = < : “Faculty of Urban Innovation. Yokohawa Nartional University, 79.5 Toktwadas Hodogaya, Yokohama 2220011, Japan
: ' Mackivo Engineering Co., Lad. 5-20-8 Arakusabwehi Taito-ks, Tokyo 1115648, Japan
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' 1
i CLEAN- CONSTRUCTION i
| CUTTING DECOMMISSIONING | —
! 1+ Emissions
! Cableway elements —_—— I this sudy, we examine the effect of Metrocabie cable-cat projects and thei socio-economic and spaisl sope in Comuna 1 by
§ ! to water two questionnaire surveys administered Lo residents and We found that are saving
I : . . ' time and money. Women in the low socio-economic class who live near a Metrocable station and work at safe Comunas with a
! | Machine operation | I Stations | | Pylons | | Storage | H train station likely use e fos ing. In addition, the i of ble i 2004 facilitated vocational job
H Machi i ! changes, which have led to bigher incomes. However,it must be noted that the lowest income and education classes rarely use
; ([ Ropes |[ Motors || Cable carts || | —»| OPERATION | f | Machincoperation | L/ END-OF-LIFE | ! frcomming. B o e ot e e amouno e i o eghborod

ares in cade, which was perceived as an effect of pussengers viewing crime from it has increase
1 Tree transport ' the last decade, which d flect of from the air, but it ha d the
' : L passengers’ senses of pride shout their neighborbood. As a part of the integrated urbsn project (PUI), lhe CEDEZO. and Espasia
' - | Transport of materials | i Emissions Library are maialy used by women with higher educationsl background.
' CO, absorption Non-cableway elements ' to air © 2020 The Authors. Published by Elsevier B.V.
L ] ‘This is an open access aticle under the CC BY-NC-ND license (Lilp //creativecommars. ¢
! losses - ' Peet-review under sesponsibilty of the scisntifc committes of the World Conferencs oa nmn Reseanch - WCTR 2019
! Parking spaces Road '
H : Keywords: Aerial cable-car, Metrocable, low-income area, socic-economic impact. spatial scope, Jocal social development, integrated urban
' H project (PU
' — 3 Y '
: £ = '{_E : 1. Introductio
1 S = o i . Introduction
1 2 8 = !
: .g g =] Rccycl in g : 1.1. Background and ebjectives
3} -]
: ; £ 2 processes : The relationship between mobility and social exclusion has been an important issue within transport engineering
' 20 o0 g,. 3 [} and policy (Ohnmacht et al., 2009). Metrocable in Medellin, Colombia is an aerial cable car system running in a low-
: Q s 8 : income neighborhood that connects the hillside area to the main train system running through the river valley, where
! & 4 H the city center is located. The first Metrocable line launched in 2004 did not have the explicit objective of poverty
1
domsuessrssnsssnesssessisabuassan bosausoseas e e s s e s s s e S R S R S S S R A SRS SR S S S ST A S S S s RS e s p s d _
System boundary
* Correspunding author. Tel.: +81.45.339.4244; fax: +81.45.319.4244.
E-mail address: mihoko@ymase jp

Fig. 1. Schematic representation of the system boundary.

23521465 © 2020 The Authors. Published by Elsevier B.V

This is an open access article under the CC BY-NC-ND license (et /creativecon r : ne-nit/4.0/)
Pecr-review under respansibility of the scientific committee of the World Conference on Transport Research - WCTR 2019
101016 trpeo.2020.08 150
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6 0 0 Abstract
In this study, we examine the effect of Metrocable cable-car pnyeux and their socio-economic and spsna.l scope in Comuna | by
two questionnaire surveys administered to residents and We found that are saving
time and money. Women in the low socio-economic class who live near a Metrocable station and work at safe Comunas with a
train station likely use ble for ing. In addition, the i of ble in 2004 facilitated vocational job
changes, which have led to higher incomes. However, it must be noted that the lowest income and education classes rarely use
ble for Besides, our h led ble hunolmﬂmedlhemmun!mmnnvhtm@b«hmd
ares in the last decade, which was perceived as an effect of passengers viewing crime from the air, but it has increased the
passengers’ senses of pride shout their neighborhood. As a part of the integrated urban project (PUI), the CEDEZ0, and Espasia
Library are mainly used by women with higher educational background.
300 2020 The Authors. Published by Elsevier B.V.
‘This is an open access article under the OC BY-NC-ND license (hip crcativ e
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IV.The " Social Urbanism " Lens
The Medellin Miracle
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Inequalityandexclusion
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publicspaces

2004: cablecar (Avodeco- Santo Domingo Savio)

A connectsone of the most dangerougarts of the
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A Cutting travel timesfrom > 60min to averageof
15min

A powerful symbolicvalue
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Abstract

In this study, we examine the effect of Metrocable cable-car projects and their socio-economic and spatial scope in Comuna 1 by
two questionnaire surveys administered to residents and We found that are saving
time and money. Women in the low socio-economic class who live near a Metrocable station and work at safe Comunas with a
train station likely use Metrocable for commuting. In addition, the installstion of Metrocable in 2004 facilitated vocational job
changes, wmh Bave led 10 higher incomes. However, it must be noted that the lowest income and education classes rarely use
Besides, our has not influenced the amount of crime in the neighborhood
ares in the lasl decade, which was perceived as an effect of passengers viewing crime from the air, but it has increased the
passengers’ senses of pride sbout their neighborbood. As a part of the integrated urben project (PUI), the CEDEZO, and Espasia
Library are mainly used by women with higher educational background.
2020 The Authors. Published by Elsevier B.V.

“This is an open access article under the OC BY-NC-ND license {11}
Pocn review under responsibility o the scientifc commites of the World Coafereace on hxmpun Research - WCTR 2019

Keywands: Aerial cable.car, Metrocable, low-income area, socic-economic impact, spatial scope, Jocal social development, integrated urban
project (PUD)

L. Introduction
1.1. Background and objectives

The relationship between mobility and social exclusion has been an important issue within transport engineering
and policy (Ohnmacht et al., 2009). Metrocable in Medellin, Colombia is an aerial cable car system running in a low-
income neighborhood that connects the hillside area to the main train system running through the river valley, where
the city center is located. The first Metrocable line launched in 2004 did not have the explicit objective of poverty
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La PazoEl Alto cable car system - ool

i
. . Transport Policy 2
A travel time is reduced by22% on average
when commutes are made by cable car instee ==

ARTICLE INFO ABSTRACT

JEL Clessifieation Recently cable cars have come to be considered as an urban transport alternative in masy cities. After the
o1s successful implementatian of Metroeable in Medellin, Calombia, in 2004, other Latin American eities developed
N1 projects to incoeparate cable cars 2 part of their pablic transport network. The system ia La Paz and E Alto is
Rl the Jongest urban cable car metwark in the world. It connects two geographically complex areas with about two.

millice ishabitants and high rates of poverty. This paper provides quantitative evidence of the effect of the La
Paz-EL Alto eable ear on users' commting time, which may have an impostant impact on many dimeasioos of
peaple’s lives. Because cable cars have only recently been used for urban transit, lierature an the subject is
scarce. No paper has addressed the case of La Pax and El Ao in Bolivia, as most previows studies have focused
on ancedotical informatian of the case of Medellin. From & mobility survey earried out in La Paz-E] Alto, we

L] [ u
compare the average commuting travel times of using cable cars (treatment group) over ather transpart modes
al r ave I m e e C re a S e S m I n (conoo goup) W esimate that trvel by able ca cats camumuring imes by an sege o 22X ove atber
transpoet modes, This translates into 3 daily reduction of nine minutes in travel time and an average net beoedit
0f US$0,58 per commute, The effect bolds across the distribution of commuting times: No matter how short or

Toti, the commaute, it takes Jess time when the cable car network is used.

1. Introduction “To respond to the challenges of growth and mobility, wrban specialists
have considered alternatives to traditional modes of urban transpost,

oNo matter how short or long the commute, it tal
less time when the cable car network 16 used

Urben mass transit is one of the major concerns for the future of
urban areas, especially in Latin America, where cities are expected to have
133 million more people in 2030 than they did in 2010. Far every child
boen in Latin America in 2010, 25 new motoe vekicle registrations were
recorded (Hidalg 2013). A 2014 survey by the Inter-
American Development Bank (IDB) revealed that residents of major cities
in the region (Mexico City, Sao Paulo, Buenaos Aires, Bogota, and Lima)
spend an average of 88 min each day commuting The same survey
estimated that 28,1 million people travel 1 h and 30 min each day, for an
economic cost equivalent to 10 working weeks per year per pesson (IDB,
Yet commuting is necessary: Mobility related to employment,

mhm:ndhﬂlhmnkrym:ﬂmmkpm\ymdmuﬂ
exclusian in lnw-xmne urban areas (Keayon et al, 2002; Preston
Rajé, 2007, 2012). Expanding
systems with bm« technologies improves access to schools and hospitals
for the poor, while also cutting commuting times (by alleviating traffic
congestion) and reducing emissions (Serebrisky, 2014).

- Cornspondiay sthor

il oddrerses: gregeiee
* Nidalgn and Humenga (2013)
* Alshalalfah, Shalaby, and Dale (20

apmail.ccem (G. Garsous), ancecsuaresd peuail o

induding the aerial cable cars usually associated with ski resorts. Over
the last decade, many cities around the world have built cable car networks
to Emprove urban mobility—among them Portland, Oregon (USA);
Roasevelt Island, NY (USA); Medellin (Colombia); Carucas (Venezuela);
Hong Kong; Lagos (Nigeria); Constantine (Algeria); Rio de Janeiro (Brazil);
Koblenz (Germany); Maokong {Taiwan); and La Paz-El Alto (Bolivia).” In
the case of Medellin, evidence suggests that the cable cars led to
improvements in wban itegration and neighbourhoed upgrading (5rand
2015), nn(rssibth) and safety (Heinrichs and
2013, m.plnymm

umities (Bocareio et al, 201 «).and ptmcw:d

Among previous mentianed studies, Bocarejo ot al.,
the cnly case where authors developed a methodology to assess the impact
of Mededlin’ cable cr, in terms of accessibility and housing costs. While
wuthors find & positive impact on access to activities by the Jow-income
popalation, their analysis does not allow them to conclude that there was a
statistically valid relationship between the cable car and the changes in

1 A Surer Alemin), tverbeishy @iadh ccs, (T. Serebirisky)
a list of othec altersatives besag considered in Latin America to promate 2 modal ehift from private to public transport.
012) describe the oripins of the aeral cable car, Berperhoff and Ferschon (2913) didress the Tole of ropeways to reshape rbam mability in

developing countries. For 3 more detadled analysis of the technical features of cable cars, sne Akbabalfah, Shalaby, and Dule (2012} and Alshalaifab et 2., 2013}

s dui 0rg/10.1016/) e o
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VI. Conclusion
userexpectationsaandperceptions

A Benefit expected as well as
perceivedtravel time

A Comfort andin-vehicle
security are the benefits that the
users perceived to be most
Improved compared to their
expectations

A reduction in pollution levels is
the attribute that lost the most
ground

source: Guzman, L. et2828): Useexpectatiorsndperceptionmwardsiewpublic
transporinfrastructureevaluating cablecarin Bogota, httpsi6i.or{0.1007s11116021-10260x
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