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~ 25,000 ropeways

~ 300 urban cable car systems
currently in operation or advanced development
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source: OITAF - International Organisation forTransporationbyRope
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Source: BMW Group, 2018
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I. Introduction:  The Urban Ascent
Ground Cable Cars (1873ð1920)

Courtesy: The New York Public Library (NYPL)
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I. Introduction :  The Urban Ascent
Historical Context

Kohlerer Ropeway, Bolzano (Italy)

in operation since 1908
Chairlift, Vienna (Austria), 1964 Chairlift Skiresorts, 2018 Urban Ropeway, Caracas (Venezuela), 2010

1910 1960 2010
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Aerial Ropeway Transit (ART)
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I. Introduction
userexpectations

1. Reducetravel time

2. Reducepollution

3. Improvein-vehiclesecurity

4. Improvecomfort

5. Improvesecurityat the station

6. é

source: Guzman, L. et. a. (2023): User expectationsand perceptionstowardsnewpublic

transportinfrastructure: evaluatinga cablecarin Bogot§, https://doi.org/10.1007/s11116-021-10260-x



ÅMechanics of Motion
The scienceof the detachablegrip and continuousloop systems

ÅCapacity Metrics

ïAnalyzingPPHPD (PassengersPer Hour Per Direction)

ïComparisonTable

ÅTopographic Advantage
The physicsof "Linear Gradient" vs. "VerticalGain"
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II. Technical Foundations & Engineering Physics
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II. Technical Foundations & Engineering Physics
ComparisonTable



capacity limits due to passenger queuing at station
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II. Technical Foundations & Engineering Physics
Integration ofurban aerialcablecarsintopublictransit



capacity limits due to passenger queuing at station
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II. Technical Foundations & Engineering Physics
Integration of urban aerialcablecarsinto publictransit

source: Felsser, M. et. a. (2024): Integration ofurban aerialcablecarsintopublictransit: Operational capacitylimitsdue to passenger queuingat stations, https://doi.org/10.1016/j.jpubtr.2024.100094



capacity limits due to passenger queuing at station
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II. Technical Foundations & Engineering Physics
Integration of urban aerialcablecarsinto publictransit

source: Felsser, M. et. a. (2024): Integration ofurban aerialcablecarsintopublictransit: Operational capacitylimitsdue topassenger queuingat stations, https://doi.org/10.1016/j.jpubtr.2024.100094



ÅEnergy Efficiency Profile:

ïcomparisonof kWh per passenger-kilometer

ïThe "Constant Motion" advantage

ÅLand Use Footprint
Analyzingthe "Point-to-Point" natureof towers vs. the continuous"Surface Scarring" 

of roadsand tracks.

ÅAcoustic Ecology
Scientific measurementsof noisepollution in transit-adjacentneighborhoods.
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III. Environmental Science & Sustainability
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III. Environmental Science & Sustainability
environmental impact/ life cycleassessment
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III. Environmental Science & Sustainability
environmental impact/ life cycleassessment



ÅdatafromMedell²n & La Paz

ïEconomicMobility

correlationbetweencablecaraccessand employmentratesin peripheral

districts

ïCrime & Safety:

Research on the"Passive Surveillance" effect

ÅThe GentrificationParadox

ïstudieson propertyvalueincreases

ïriskofdisplacingtheverypopulationsthesystemwas builttoserve
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IV. The " Social Urbanism " Lens



1991:  381 murdersper 100,000 people

ÅKey social factors: long-standing problemsof
inequalityand exclusion

Åinvestmentsin education, publicinfrastructureand 
publicspaces

2004: cablecar (Avodeco- Santo Domingo Savio)

Åconnectsone of the most dangerouspartsof the
cityõs hillsidesto its wealthycentre

ÅCutting travel timesfrom > 60min to averageof
15min

Åpowerful symbolicvalue

2015: 20 murdersper 100,00 people
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IV. The " Social Urbanism " Lens
The Medellín Miracle



ăI usedto sayIõm goingto Medellín, nowI 

sayIõm goingto thecitycentreò
(localresident, Medellín)
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IV. The "SocialUrbanism" Lens
The Medell²n Miracle

Picture: Edgar Jiménez from Porto, Portugal - Metrocable- Línea J, CC BY-SA 2.0, 
https:// commons.wikimedia.org/w/ index.php?curid=30792287



ÅElevatedSightlines Ą clear, unobstructedlines

of sightover urban areas

ÅConstant Movement

ÅNatural Supervision Ą passengersactas

passive observers

ÅActive EdgesĄ publictransit activityinto

previouslyisolatedareas
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IV. The " Social Urbanism " Lens
Research on the "Passive Surveillance" effect



ÅIntermodality
The scienceof "Transfer Frictionò ðhow stationsact ashubs for subwaysand buses

ÅThe Last -Mile Solution
Mathematicalmodelingof commutertime-savingsin "vertical" cities

ÅVisual and Privacy Impact
Psychological studieson "PerceivedPrivacy" for residentslivingbeneathtransit lines
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V. Urban Planning & Network Science
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V. Urban Planning & Network Science
Mathematical modeling of commuter time-savings

La PazðEl Alto cable car system

Åtravel time is reduced by 22% on average 

when commutes are made by cable car instead 

of another transport mode

Ådaily travel time decreases by 9 min

òNo matter how short or long the commute, it takes 

less time when the cable car network is used.ó
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VI. Conclusion
userexpectationsand perceptions

source: Guzman, L. et. a. (2023): User expectationsand perceptionstowardsnewpublic

transportinfrastructure: evaluatinga cablecarin Bogotá, https://doi.org/10.1007/s11116-021-10260-x

ÅBenefit expected as well as 
perceived: travel time

ÅComfort and in-vehicle 
security are the benefits that the 
users perceived to be most 
improved compared to their 
expectations

Åreduction in pollution levels is 
the attribute that lost the most 
ground


