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BRT-ALC Center of Excellence

2010, VREF-funded ALC-BRT Center of Excellence

Pontificia Universidad Catolica de Chile (PUC)
MIT

Instituto Superior Técnico de Lisboa

Institute of Transport and Logistics Studies, University of Sydney
EMBARQ

To support the successful deployment of BRT, through the
identification and effective communication of the conditions
necessary for its success.
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ACROSS LATITUDES AND CULTURES
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Home AboutUs Observatory Research Education Outreach NewsandEvents Publications Links

Event wrap up: General
Assembly

Graduate studies programs within
our Centre of Excellence

12th International Conference on
Advanced Systems for Public
Transport / 23-27 July 2012/
Santiago, Chile

MIT Transit Leaders Meeting

Event wrap up: General Assembly

This year our General Assembly was held on January 25, during the Transportation Research Board Meeting in
Washington DC.

The global BRT industry

Jiang, Y., Zegras, C. and Mehndiratta, S. (2012
Walk the line: station context, corridor type and bus rapid transit walk access in
Jinan, China

\ = Jeurnal Of Transport Geography 20, 1 - 14
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ALC-BRT CoE Observatory

Critical review of BRT implementation — success and issues

Compile indicators of BRT system characteristics and
performance

Corridor-level data, starting in Latin America
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Opportunity: Expanding Global BRT Industry

> In 2011, at least 147 cities with BRT, BHLS or bus corridors




Opportunity: Expanding Global BRT Industry

> At least 100 cities planning/constructing BRT




Challenge: No consolidated public data source

BRT Planning Guide

ITDP’s China BRT

National BRT Institute

BRT CoE Observatory

EMBARQ datasets

|IEA datasets

BHLS publication

Online presentations, papers

Transit agencies, associations (SIBRT)
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Qualitative comparisons
Chile and Mexico

v -Yes  x-No F - Partial | = Insufficient network to make a conclusion NA — Not applicable |
SRS [Tras:::lmnt?:gnl [Dptli-:l.?: SIT) ?n: 21?3.:.?3
Segregated busways or bus-only rocadways P v v
Existence of an integrated “network”™ of routes and cormridors v v X
Enhanced station environment (i.g., not just a bus shelter) F v v
Special stations and terminals to facilitate transfers v v X
Owertaking lanes at stations / Provision of express services P 3 X
Improvements to nearby public space F X X
High average commercial speeds (> 20 km/h) F v X
Actual peak ridership over 8,000 passengers per hour per direction F v X
Pre-board fare collection and fare verification X v v
At-level boarding and alighting X v v
Fare- and physical-integration between routes and feeder services v P X
Entry to system restricted to prescribed operators under a reformed v v v
business and administrative structure (closed system)

Competitively-bid and transparent contracts and concessions v X X
Mo need for operational subsidies v v F
Independently operated and managed fare collection system v v v
Quality control oversight from an independent entity / agency X P v
Low-emission vehicle technology (Euro 1l ar higher) v v v
Automated fare collection and fare verification system v v v
System management through centralised control centre, utilising

automatic vehicle location system * a v
Signal pricrity or grade separation at intersections X x X
Distinctive marketing identity for system v v v
High-guality customer infermation (e.g., clear maps, signage, real-time v v v
information displays)

Modal integration at stations (e.g., bicycle parking, taxi stations, easy

transfers between public transport systems) * * *
Supporting car-restriction measures (g.g., road pricing) x x x

1. Santags data courtedy of Edusrds Gisdan
2. Ledn and Meodos City data csurissy of Bamards Baranda (ITOF)
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Ahmedabad Changzhou Fuzhou Jakarta Manila Sao Paulo Tokyo
Amsterdam Chengdu Geneva Jinan Mexico City Sapporo  Utrecht
Antwerp Chongging Guangzhou Kolkata Magoya Seoul Washington
Bangkok Copenhagen Guiyang Kuala Lurmpur Nanjing Shanghai  Wuhan
Barcelona  Curitiba Hangzhou Kunming Manning Shenyang Wuxi
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U Bike Sharing Bike sharing systems » | Bike sharing photos »
I ChinaBRT.org BRT systems » | BRT photos » | BRT maps »
Ahmedabad Bogota Curitiba Hefei Mexico City Quito Yancheng
Amsterdam Brisbane Dalian Jakarta MNagoya Seoul Zaozhuang
Bangkok Changzhou Guangzhou Jinan Mantes Utrecht Zhengzhou
Beijing Chongging Hangzhou Lima Paris ®Xiamen
videos Guangzhou bus routes  Guangzhou walking tours
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! Bogota - TransMilenio

Segregated busways or bus-only roadways (@]
Metwork of routes and corridors @
Enhanced station environment (more than just a bus shelter)

¥ High peak period operational speed (>20km/hr) @

Buses operating both inside and outside the busway corridor
Feeder buses integrated into system

Majority of bus passengers in corridors carried by BRT buses

Net time saving for bus passengers in corridor ©
Owertaking lanes at more than half of all stations €
Actual peak ridership =10,000 passengers per hr per direction

. Actual peak ridership 20,000 passengers per hr per direction

mia| Carries more people than a mixed traffic lane (~3000 pphpd)

Pre-board fare collection and fare verification ()
Distinctive BRT buses

) Distinctive marketing identity for system © TransMilenio
y Distinctive BRT stations O

Includes BRT-only tunnels or bridges (@)

Sliding doors in BRT stations &)
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Peak throughput (passengers/hr/direction): 30,500 South of Calle 76

stn, 22-Jun-11 AM peak to south, PM peak N-S south of Calle 72 stn
26,500

City centre peak hour speed (km/hr): 23 Around 18-28km/hr, Express
routes have highest speeds

BRT system coverage (km) (1 fare): 532 Source: TransMilenio

Peak city centre buses/hr/direction: 310 South of Calle 76 station,
22-Jun-11 AM peak to south

Average bus occupancy (peak hour & direction & point): 98
Operational mode: trunk-feeder

System passenger-trips per day: 1,650,000 includes boardings on
feeder buses

Location of busway lanes: Centre of roadway
Stations with functioning passing lanes (%): 114

Longest BRT station (m): 365 2-module offset stations; long
connecting walkways

Shortest BRT station (m): 55 one module central platform

Most station substops: 3

Year system commenced: 2000

Fleet of special BRT buses: 1,215 including 10 bi-articulated buses
Fleet of integrated BRT feeder buses: 515

Total length of dedicated busway (km): 84

Length including mixed traffic portions (km): 86.5

Number of stations: 114

Average distance between stations (m): 790



Currently Operating

[Survay Dats Current &3 af March 20111
Tatal
Average Capital
Tatal Number | Number AN Off P Off | Operational | Awerage Irtelligent Fare Caost of
Length of af BBT Wehicle Frapulsion | AM Peak Peak P Prak Peak Speed ‘Weekday | Transportation System | Payment Project
Agency Route City, Srate [Miles) Stations | Vehicles | Manufacturer System Head Head Head Headway (AP Ridership Techncolagies fMethod |dillions |
AV, APC, real timie
Comimunity nifarmatian (staticns, :::Zi
Lraoak SurB BRI S rmrets WA 167 12 15 HewFiper | Do 18 10 1 18 24 4300 vahiciss, lmtmmt), ticket 830
[Enchicmish EE Electric Cameras (Vehicles, wendin
Counity] staticrs), TSP, smart ) §
B machine
card technigues
Loy of The Red Line Hiybrid AL ARC, real time i board
Albuguergue (Central Albuguenque, MM 11 HSA N/A MA Electric iE it it 1E M E100 Infarmaticnistaps, bus, fare b MSA
[ASD AIDE] e internet], TSE il
£ board
. Silver Streak (B . AL, APC, real time faire b,
. f 0 I . o
Ecathill Transit Monte Busway] ‘West Cavina, C& a0 s} Nfa MSA CHG bls] id 2 k- Mia 470 Irfrmatian Bus), TSP —— 528
payment
AL, APC, real Eime
Erester IrIan:HT[mF:, Procf of
) us], payment,
Leeine sy Cleveland, B4 8.4 LT 7Y /A Hytarid C L 1 18 hA 10500 sameras|Vekizles], ticket L300
Begional Transt | (Euchd Corridor] Electric
A ushard TSF, Smart card wending
=R techiniques, Vehicles machine
guidanice and contrel
TheBus Route B —City - AVL, Real time D board "
[Hawali DTS} Express! e . s L3 i L i i . = = L eat Iinformation (Vehicle) fare Dom B
Thebus Apute A — City Hybrid AVL, Real time D koard
[Hawall BTE] Paprmss hETEE = e e Electric = = - L L5 0 | formation (Vehicle) | farebox | MR
TheBus Brute C—- AVL, Beal time L Eoard
Honolulw, Hi 38 Ea 5 MSA N/A bls] id i8 18 & 4800 (&
[Hawall BT} County Express ancdils, L i i L Information (Yehicle} fare Dom N
- AL Real time
Eansas Qity Areg n
~ . fnfarmaticn {Internet], | ©n board
?L_‘l!_% Max Main Karsas City, M0 -] 47 14 Ellig Diesel hile} hle} 1E a0 A 4800 Pameras [Vehicies), fare Box 13
SeinEnEY Smiart card technigues
I:::_::;:;L:;r ©n board
IRt RazidRide & | gormie, wa 11 51 18 New Flyer | Hrorid 10 18 18 18 41 NiA camerasivericies], | S0 | gags
Mesro Transit Line Electric pracf of
_— TSP, smart card o
cellection technigues Pratfr
Lane Transit Hyhrid ANL, APC,
Bissrict Franklin EmX Eugene, OR 4 1a 4 Mew Flyer Electric 10 i0 10 20 17 E000 camerasivehicies), TE9 Nf& £22
Laoe Tramsit Em¥ Springfield Hybrid ANL, ABC, D Eoard -
[istrict Eateway Eugene, OR e % hA Ma Electric 0 o ® 15 . i cameras[Venicle), T&E fare bom 54130
AWL, APC real time
Liwermors . N
— Infarmatian {Stcps,
mt_ The #anid Livermare, C& 16 e 14 Elig :‘:{i 10 10 15 15 M Mk intesnet), cameras nﬁ'rh:;d 211
—_— [Vehicles), TSP, smart

PWHEELS)

card technigues




Mulimedia

News

- -

PROBLEMS RESEARCH

PROJECTS CITIES SOLUTIONS

Modernizing Public Transportation

Lessons learned from major bus improvements
in Latin America and Asia

Research led by Director of Hesearch & Practice Dario Hidalgo provides key findings
and lessons learned from a comprehensive review of major bus improvements in 13 Latin
American and Asian cities.

"WModernizing Fublic Transport," a 40-page report released in October 2010, is based on
research and interviews with planners and public officials in cities and transport agencies
around the warld.

The report reviews and synthesizes information regarding challenges experienced by
transport system decision makers in three key areas: planning, implementation and
operations. In order to assist urban transport planners and implementing agencies, the
study also provides recommendations on avoiding or mitigating similar difficulties when
introducing bus refarms in developing world cities.

Downloads:

Research

A =tudy on Para-Transit System in
Indare City

Bus karo: A Guidebook on Bus
Flanning & Operations

China Motorization Trends

Citywide Transportation Greenhouse
Gas Emissions Inventories

Cleaner Buses for Mexico
Delhi Bus Corridor Evaluation

Frorm Here to There: & Creative Guide
to Making Public Transport the YWay
to Go

India Transport Indicators
Measzuring the Invisible

Modernizing Public
Transportation

Maovilidad Amable (Friendly Mability)

Mationally Appropriate. Mitigation
Actions (MAMAS)
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HOME | STATE OF THE ART | ANALYSIS RECOMMENDATIONS
- & wilh High Leve| of Service

ANALYSIS

s From plenary sessions
BHLS vs Tram market
BRT / BHLS comparison
Chronobus programm
(Nantes)
Concept analysis
New BRT guideline (ITDP)
On going researches

m Short Term Missions
Italien STSMs - 03/2009
French STSM - 04 / 2010
Italien STSMs - 03 / 2010
Portuguese STSM -2010

m Evaluation or studies




Problem: No consolidated public data source

No single repository, fractured institutionally and
geographically

Different indicators, scope (corridor vs. system)
Inconsistent data between experts’ datasets

No full accounting of the state of the industry

Duplicated resources
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Problem: Published data lacks transparency

Indicators not clearly defined
Data sources not always cited
Update date not always published

Therefore, difficult to assess data reliability
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Problem: Static data about dynamic industry

Published data updated infrequently
Scope of system data not clear

System or corridor?

Mexico City data includes Lines 3 and 47
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Solution: BRT Data Sharing Platform

Consolidate datasets

EMBARQ’s datasets

SIBRT (www.sibrtonline.org)

BRT-ALC CoE Observatory
Expand with datasharing partners (IEA)
Create online data sharing platform

Increase transparency & reliability

Lower barriers for organizations/agencies to publish data
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Global BRT Data Sharing Platform

Consolidate datasets

Develop online platform for publishing, searching,
visualizing and updating data

Incorporate quality assurance process
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Consolidated Dataset

Combining three datasets (EMBARQ, CoE, IEA)
Different set of indicators
System and corridor data
Contradictory data
Merged indicators
Reconciled conflicting data
Compared source and date
Deferred to most current, primary source or peer reviewed data
Assessing data accuracy
Check random sample for reasonableness
ldentify & scrutinize outliers
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Consolidated Dataset

Inclusive — 147 cities with BRT, BHLS or bus corridors
In depth — 89 system & corridor-level indicators

Transparent — date and source metadata associated with
each data point
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Indicators

System-level indicators
Year commenced
# Corridors
System length
User fare
Annual fare revenue
Commercial speed
Daily & annual demand
# Stations
# Integration terminals
# Transfer stations
# Depots
Peak load
# trunk routes
# feeder routes
Length of feeder routes

Capital productivity
Operational productivity
Operations control center
Position of bus lanes & doors
Lane material

Average station spacing
Pre-board fare collection
Stations with passing lanes
Total fleet

Fleet by bus type

Fleet, fuel type

Fleet, fuel economy

Total cost, cost/km

Planning, capital & operational
Costs

Unique bus livery
Unique brand & logo



Indicators

R

Corridor-level indicators

Corridor name

Corridor length

Managing agency

Year corridor commenced
Type of service

Peak load

Daily demand

Length, segregated lanes
Length, contra-flow lanes
Length, exclusive lanes
Position of bus lanes
Position of contra-flow lanes
Position of bus doors

| BUS RAPID TRANSIT

ACROSS LATITUDES AND CULTURES

Lane material

Grade-separated
intersections

Fixed signal priority
Dynamic signal priority
# stations

Average station spacing

Enhanced station
environment

Pre-board fare collection
Station passing lanes
Station boarding level
Average dwell time

o' EMBARQ



Online Platform

www.brtdata.org
View by region, country, city or indicator
Data tables and map with scale points

Easy to update — save csv to Dropbox
User feedback
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http://www.brtdata.org/
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ATION

BY INDICATOR

MORE

de,em.wiredcralt, corm)#flacation

Location Filter

Search a location

By region
Asia

Latin Armerica and the

By country

Colombia

India

By city
Ahmedabad
Barranguilla
Bogota

Cali
Cartagena

tedellin

Worldwide

summary

r

Key indicators per region

Region
Aszia

Latin America and the Caribbean

Murmber of systems

6

Taotal length

183 km

Passengers / day Number of BRT systems Length (km)
(Nal,) 1 39{25.5%)
1,950,000{NaN%}) 5 114{74.5%)




@ oms rersen e Latin America And The Caribbean

BRT Data Search a location

summary
FION By region
Asia i
BY INDICATOR Latin America and the  » I 1 '950'000
NaN% of passengers
MORE
By country

Murnber of systems

Colarnbiz Dorom i 2
India . : 8 g 66.7% of the systems

Total length

114 km

74.5% of the global network

By city N
Ahmedabad TN
Barranguilla

Bogota Key indicators per country
Cali
Cartagena

lzelzllin Region Passengers / day Number of BRT systems Length (km)

Colombia 1,950,000 (100.0%) 2 114(100.0%)




AL Location Filter H
9 bBURT Data Search a location COIom bl a

sSummary
ATION . Byregion P
Managua ; 0
Asia i Jf’f Curagao 1=
My r :
BY INDICATOR i Car
Latin America and the Casta Rita f,ff L2 1 ,950, 000
. "'/“‘1 100.0% of passengers
MORE daga PAN3MS £ \J Merida
By country i San Gristabal Venez)
{ “L_L,ﬂ\\r RE  Mumber of systems
Pu-c‘r;r_ ucho 2
India | 100.0% of the systems
mhbia ;3
By city \ Total length
D 114 km
Anmedabad y My /\'\f(
e 100.0% of the global network
Barranguilla Saritacruz o ™ )
Bogota Key indicators per city
Cali
Cartagena
Medellin Countries Passengers | day Number of BRT systems Length (kmj)
Barranguilla 450,000423.1%) 2 19(16.7%)
Bogota 350,000(17.9%) 2 25(21.9%)

Cali 250.000412.8%) 2 30026.3%)



9 CLoBAL By indicator Length (Km)

BRT Data Search an indicator

# Signal Priority
BY LOCATION # Corridors

Key indicators

Daily Dermand

BY INDICATOR Lengtr Region Name Country Name City Name Value Year Source

Location of busway i i
MORE Asgia India Ahmedabad 39 2009 CEPT
Population
Latin America and the Caribbean Colombia Cali 30 201 SIBRT
Initial year of operations
Latin America and the Caribbean Colombia hedellin 20 20310 TransMilenio
Latin Armerica and the Caribbean Colambia Barranguilla 19 200 Transhilenio
Latin America and the Caribbean Colombia Bogota 25 2010 TransMilenio
Latin America and the Caribbean Caolambia Cartagena 20 200 TransMilenia

dew.em.wirederaft, com/# findicator
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About

BY LOCATION Terms of use

BY INDICATOR

MORE

dev.em.wiredcraft, comf#more

About Us

Az of 2010, approximately 120 cities worldwide had implemented BERT systerns or priority bus corridors, serving nearly 27
million passengers daily. There is growing interest and dermand for ERT as cities seek low-cost, sustainable urban
transportation solutions. As the number of ERT systems in the warld increases, current, accurate and complete information
about existing and planned systems becomes increasingly impartant but difficult to collect.

The goal of the BRT data sharing platform is to improve the sustainable transpart community's access to reliable and current
data about the BRT and bus cornidors in operation and planning. YWe aim to improve the quality and impact of the BRT industry
by opening up access to data about the design, performance and cost of these systems. The platfarm provides a conwenient
repository of data from a wvariety of sources including researchers, transit agencies, municipalities and MNGOs.

Data Aggregators

e ALC-BRT Across Latitudes and Cultures - Bus Rapid Transit (ALC-BRT) is the Bus Rapid Transit Centre of Excellence
funded by the Volva Research and Educational Foundations (VREF) hosted by Pontificia Universidad Catalica de Chile in
Santiago. The center invalves researchers from Massachusetts Institute of Technology (MIT), Instituto Técnico Superior de
la Universidad Técnica de Lishoa, University of Sydney's Institute of Transport and Logistics Studies, and EMBARC — The
Wiorld Resources Institute's Center for Sustainahle Transport.

¢ EMBARC EMBARQ's mission is to catalyze and help implement environmentally and financially sustainable transpart
solutions to iImprove guality of life in cities.

¢ |nternational Energy Agency The International Energy Agency (IEA) is an autonomous organisation which works to ensure
reliable, affordable and clean energy for itz 28 member countries and heyond.




Next Steps

Final data consolidation & verification

Final website development

Launch website — March 2012

Continue to improve on dataset
Fill in data gaps; add new systems
Crowd-source updates

Add systems in planning to website

Look for funding for phase 2 website development
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