Practice, Review, and Strategy
BRT Development in Kunming

- Zhang ZhenGuo, Mayor of Kunming City
2004.11.10
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_SolVin_g _-_traffic' problems is the one of the most--a_rduous tasks :
for city governments currently.
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The Public Transport (PT) Planning
Project between Kunming and Zurich
started in 1994 and initiated “Public
Transport Priority” as a principal
policy for urban transport
development in Kunming.
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. ¢ lanein China in 1999 and two additional
; Jinbi Rd. - bus corridors have been built.

m = = Nov. 10-11, 2004 - Kunming




BRT

BRT is a new efficient solution to
urban transportation issues.

BRT
Kunming hopes to build a 4
demonstration BRT system in China
through our concerted efforts.
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I. BRT in Kunming
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'I. BRT in Kunming

i ey Ty e

e - 75%

1 Planning & Construction

of Bus lanes

Q 40 km of bus lanes planned

“in # shape.

0 75% service coverage rate
of BRT in city center.
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BRT in Kunming
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/ Beijing Road
/ Length 5km
/ Date 1994.4
/ Unit cost :

RMB 1,400,000/km

/ Jinbi Road
/ Length 4.6km
/ Date 2003.8
/ Unit cost :

¥ RMB 5,000,000/km

i Renmin Road

Length 9.9km

Date 2002.7

/ Unit cost :
RMB 3,950,000/km
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BRI - I..BRT in Kunming

i
Planning and Construction

Main features of bus lane design

Q

a 'Ce_nter bus Ian_es

Q

O Bus stops at intersections

Q

Q Wide platforms

BRE: - 1. BRT in Kunming
2.0 s n ResUlts o e e
[ | 9.6KM/h 15.2KM/h
B Bus speed in bus lane improved from 9.6KM/h to 15.2KM/h in downtown area
m ' 256 23

[ ] Average wait time in downtown platforrhs decreased from 56s to 23s

‘Before ~ After ~Before . . | After
~Average bus speed in peak hours on Beijing Rd. Average wait at downtown platforms
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BRT I..BRT in Kunming

2 Results
| 50% 8000 /
B Bus lane capacity reached 8000 passengers/h, almost a 5026 increase

[ | 99 50 2004 100
Passenger volume doubled from 0.5 million in 1999 to 1 million in 2004

i 8000 /h 100
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BRT I. BRT in Kunming

3 Public Attitude

Public Support

K OpinionDon t Support

3.0%  08%

789%(1999 )

1 39.9%

96%(2002 )
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BRT I..BRT in Kunming

4 Appraisal of Kunming’s BRT

mDeficient urban traffic resources i.e. time and space are more reasonably and
fairly reassigned.

BEfficiency and service quality of public transit have been improved at a lower
cost.

W Vehicle use decreased, resulting in a decrease in pollutants.

B The quality of public transport especially for low income groups has improved,
demonstrating respect and concern for the people.

=Public Transport Priority” policy is widely accepted by the public.
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|. Review of BRT in Kunming
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BRT Il. Review of BRT in Kunming

. BRT
'4g Current bus lanes in Kunming are in their infancy

BRT

Customer Service

; BRT '
Network Components ! Ticketing

R
L
*."L i | Stops & Depots Operation
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BRT Il. Review of BRT in Kunming

If current bus lanes could be upgraded to a modern BRT system,
this would substantially affect the direction of urban transport
development in Kunming.
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BRT S Il. Review of BRT in Kunming

T v e Capacityas insutficient

BRT

20000~30000 /h

20000~30000 passengers/h g

/ Kunming
8000 /h

8000 passengers /h
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BRT S Il. Review of BRT in Kunming

2

2. Overall scale and coverage rates g
are low :

There is a lack of high
capacity bus lanes
connecting the

~downtown area to its
surrounding areas.
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BRT Il. Review of BRT in Kunming

3

3 The quality of public transit service does
not meet modern needs

Low quality bus vehicles and service level
cannot attract ridership and fail to meet
modern travel needs.
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BRT Il. Review of BRT in Kunming

4

4 Public transport has not been
integrated into a highly efficient system

Poor efficiency bus lines network

a
U Lack of backbone bus lines with high capacity
a

0 Too many low efficiency bus lines

a

U One ticket-one bus system hinders the efficiency
of the public transport network
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BRT

I1l. Development Strategies for
BRT in Kunming
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BRT lll. Development Strategies

BRT
To develop a modern BRT system is the priority for Kunming'’s urban

transportation development.

e

Thanks to the Energy Foundation for their financial and technical support,
Kunming has completed the Kunming BRT System Development Study. With
these guidelines, Kunming will implement a “BRT Upgrade Plan” to include
these 5 main measures:
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BRT lll. Development Strategies

1 Legislate “Public Priority Policy”

Carry out the public transit development policy from Ministry of
Construction, and make “Public Transport Priority” the principal for the
urban transport development in legislation.

Comprehensively implement “Public Transport Priority” related measures
and policies to support the development of public transport.

Be more proactive in public education and promoting “Public Transport
Priority” to gain stronger public support and increase public awareness.
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BRT lll. Development Strategies
2 BRT Upgrade Overall BRT Facility
BRT BRT Capacity
| BRT in City Center

12000~15000 /h (passengers/h)

| Radiation BRT
>20000 /h (passengers/h)

Upgrade service quality to
compete with cars.

Operation Customer Service
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BRT i ~lll. Development Strategies

3  BRT  Expandthe BRT Network y SN

11111

—

BRT e 20km s OKM
Expand total length of BRT network from 20KM to 70Km
Establish interchange system to integrate BRT and other traffic modes into
a complete transport system.
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BRT i ~ . lll. Development Strategies

4  Optimize Bus Network

Develop a multi-level network

First level: High capacity
backbone lines

Second Level: Secondary Main
lines

Third Level: Feeding routes to

gather and disperse passengers
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BRT B ~lll. Development Strategies

Establish a modern ticketing system

....
8 .

4 .,
»* Free change ™

o
o
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s,
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e T
Phase I: Free ticketing exchange with IC
card. i i

Airport

Phase II: Ticketing zone for multi-modes Rumnong Festtonn
and functions. : : :

Interchange Terminal

: : : South town = Suburban Lines
= = Nov. 10-11, 2004 - Kunming = =
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| “Public Transport Priority” practices in Kunming demonstrate an effective

way to solve traffic problems for the government and public.

Upgrading bus lanes in Kunming to a high quality modern BRT system will
create an economic, effective, and practical transportation solution for
) cities in developing cities like Kunming.
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Seizing Development Opportunities to
Improve the Transportation System and
Promote Bus Rapid Transit in Chengdu

ZHANG Xue’ai
Deputy Secretary General, People’s Government of Chengdu

Background

2000
(%)
Walking 30.8
Bike 43.8
Bus 10.2
Traffic structure Motor bike 2.6
changed Taxi 4.7
tremendously . 6.0

Traffic Mode

Truck )
0.1

Biking and Walking




Background

2000
(%)
Walking 30.8
Bus use increased Bike 43.8
but the percentage Bus 10.2
is still very low. Motor bike 2.6
Taxi 4.7
Vehicle 6.0
Truck 1.9
Other

Traffic Mode

The use of cars
increased rapidly.

40(0]0;
Transportation Modes in Chengdu, 2000

m2._.70%

‘ ~30.80%

m43.80%




Road and Traffic Improvements

Improve the capacity of
the 1st ring road as an
important entry road.
| S %

i
3

Great achievements in
urban road construction
but we need new ways to
develop transportation.

&Downtown [
N T2

Vehicle Ownership from 1989 to 2003
1989 —2003

900000
388888 - [2003-~2007 7 L _
700000 From 2003 to 2007, it will =1 = | [
500000 increase by 70,000 gEpEpE
400000 annually, B
300000 sintninhi
200000 W T
100000 F H
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New ways to alleviate
traffic congestion.
Hongxin Road, Xinhua
! Road, Dongchenggen
Street, Jiangxi Street,
¥ Binjiang Road

Improve the capacity
of the 2nd ring road
as an important exit.




Opportunities and Challenges for Developing BRT in Chengdu

. _________________________________________________ Ao
1
2 5

20km/h

2. Policy opportunity: The Ministry of Construction made the Development of
Urban Public Transport a Priority.

3. Planning opportunity: Chengdu has proposed to establish a multi-center urban
spatial system which will provide new development opportunities for building

BRT.
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W BRT Economics Comparison of Different Modes

2 8 4
Content BRT MRT LRT Tram Comparison

50000
. 20000 20000 10000 _
Capacity 60000 70000 30000 15000 1=2 3 4

Speed 20—40 25—60 20—40 15—25
/ Cost 0.3—0.5 4—5 1.5—2.0 0.4—0.6

Open Open NOT

Auxiliary system Esay Difficult

Impact on Landscape
Impact on Road

Impact on Vehicles
Headroom
Environment Condition
Business
System Stability
Maintenance
Development Difficult

BRT Feature: Applicability

800

1 20 /
150 20% —

" Analysis of future public transport

~ passenger corridors in Chengdu shows

'\th'a’t'among the some 800 KM passenger
tranﬁp_ort corridors in the city
1. Large transport volume (>200,000
passengers/d corridors are around 150Km
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mBRT

BRT Feature: Applicability

2 8 20 /
250 30% ——
BRT
) 4 8 / =

400 50%

ridors (40,000 80,000

nary bus cori
S around 400Km

The first choice for medium capacity corridors is BRT. As fa#as
transport capacity is concerned, the system can be built up or down.




BRT meets the needs of urban areas. Because BRT's transport
capacity range is 80,000 300,000 passengers/day, it has already
reached the lower limit for large transport volume systems.

Chengdu’s BRT Development Strategy

and Near-term Construction Plan

Direction of Public Transport Development

.

o

"\'Bfandmg an advanced and rational public transport
3y.ste with subways and BRT lines as the trunk
lines and conventional public transport as feeder

Ilnes:' o




Chengdu’s BRT Development Strategy and

Near-term Construction Plan

Direction of Public Transport Development

L]

_ Build rail and BRT systems on main passenger

. transport corridors and a conventional public
“_tf'_ansf%ort system that connects rail and BRT systems

and covers the entire urban area.

u
Analysis for BRT Corridor

Categories of future transportation corridors based on
the function and capacity

u >20 /
Mass transit transportation corridor: >200,000
passengers/day;
LR 8 20 /

.,-;;;%/Iedium volume transportation corridor: 80,000-
Ny ZOQ,_OOO passengers/day;

N 4 8 !




Analysis on BRT Corridor

13 + 7

Based on the analysis of public transportation
corridor, In the near term, 5 BRT corridors are
anned to form a preliminary BRT network

ARBHEEEBRL R EARENTEE

New planned
urban area

Mass transit
transportation
~ corridor

KEREEER 200 /A
TEREIZLER 8~200 AR/H
HERLEEER +~8FA0/H
NINNND FTREREEER
e EilsHBAE Alternative line
con RBWREHRPL Sub-dev. distric
A TR0 Sub- downtown
-]
®

Medium
volume
ansportation
corridor

IEHEEM Satellite town
—@HREWE Hub
Tra® IRl Interchg. station

planned
urban New
area z } p|anned

urban area




“Cross Axes +
Ring + Two
Sections”

BRT

Cross Axes Shudu
Avenue and Renmin
South Road --which
form the central axes of
the cross, were

completed in October
2004.

Two sectors:
Laochenggaun Road
and Hongxing Road

2nd ring road - srmisss
project to begin at
the end of 2004.

AP A AR BRI B
EFEE?-E:EE; o !

W

2004

2nd ring road WA
project will begiff =
at the end of 2004.
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“Zurcher Verkehrsverbund ZVV”:
Lessons Learned from 14 years of
Cooperation in Regional Transport

14

Dr. Elmar Ledergerber

Mayor of Zurich




41°'293
720
17.8%

171
124
74.6
61.7
39
23%
64%

oD
Business environment

® Switzerland
41,293 km?2
7.2 million inhabitants
17.8% by public transport

® Canton of Zurich
171 communities
1.24 million inhabitant
746,000 employees
617,000 cars
39 public transport operators
23% by public transport
64% by car




Situation before 1990 A
ve‘,f

® 41 public transport operators

® few co-ordination
e.g. between railways and
local bus operators

® no common strategic
marketing

® need for multiple tickets
when travelling throughout
the Canton of Zurich

® All operators formed one
transportation association

® New law on public
transportation

® 1 transport authority decides
on fares, strategy, financing,
services

® 8 companies with market
responsibility

® 31 local operators




Organization of Public Transport
throughout the Canton of Zurich ol

Canton of Zurich
Executive Council and
Cantonal Council
Guidelines for development,
services and fares, budget

171 Municipalities
Are consulted on fares,
participate in schedule planning

Zurich Transport Authority (ZVV)

Headed by the board of traffic
Final decision on fares and services,
finances, marketing, PR

8 8 responsible transport operators
S-Bahn, POST, SZU, VBG, VBZ, S-Bahn, POST, SZU, VBG,
VZO, WV, ZSG VBZ, VZO, WV, ZSG




Achievements

“lam also a ship,,

12
80%

Coordination of services
throughout the Canton
Optimized travel chains for
customers

Zone-based fare system

One ticket for bus, tram, train,
boat services, funiculars...

80 percent more passengers on
commuter trains (S-Bahn) in 12
years




Funding of Public Transport in the Canton of Zurich oD

Contributions Financial power and
Canton Zurich tax level of community

Contributions from / 20%
communities

Expenses
80%
Revenue from
ticket sales and
sideline business

(approx. 57%)

Service level in community
Defined by number of lines,
frequency of departures,
means of transport, etc.

( 57%)




oD
Lessons Learned

® If you want more passengers,
offer them coordinated travel
chains.

® Offer asimple fare system - 1
ticket for everything.

® A transportation association still
offers a place for independent
transport companies.

® You need clear regulations for
financing and a division of tasks.

® Even if financing is regulated,
you still need money.

® Promoting a common interest in
a coordinated network can
collide with single local interests.

® Therefore, you can’t succeed
without political support.







VBZ

82 /
1,60 /

2300
438 CHF /
365 / 20

/

13
6
47
9

1
351
246
675
165

oCD

VBZ Zurich Public Transport:
Facts and Figures

820 000 passenger journeys per
day

1.6m passenger kilometers per
day

Daily twice around the world
2300 employees

438 m CHF costs/benefits

365 x 20 service hours,
specialinaht services Friday /
Sarday anm&aturday / Sunday
47 bus lines

9 minibus lines

1 funicular

351 trams

246 busses

675 stops

165 km rails




Network Construction and
. Operation Principles
(zari-Linie 1990) (Zuri-Linie 1990)

) ® A walking distance max. of
300 300m to the next stop within
the city

® ® Lowest operation frequency
30 tolerated: 30 minutes;
6 7 frequency on tramlines
during péak hours: 7,6
8 12 minutes, .
after 8 p.m. 12 minutes

® Operating hours 5a.m.to 1
/ / a.m.;
continuous night-bus service
in the nights Fri/Sat and
® Sat/Sun.

1 ® A travelling time of max. one
hour between any two stops
L4 within the city boundaries

® Exceptin peak hours every
passenger gets a seat.

Public Transport Enhances Road Capacity oD

1 75 60 75
75 peoplein one bus  Or 75 people in 60 cars




Public Transport is Saving Road Space oD

Political goal:
Giving Priority to
Public Transportation

® Aim: obstruction-free circulation of
tram and bus, realized by reserved
lanes for tram and bus

— Traffic management:
traffic lights are influenced by
transmitters in our vehicles
->“always” green lights for
public transportation

— An efficient guidance and
control system:

— Negative consequences of
traffic jams, technical defects
or other obstructions are
minimized by efficient
disposition and information of
passengers.

® Effects:

— A highly efficient and thus
attractive public transportation
— system

— Less traffic jams and higher

o™
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(Séanfte

Current Programs

Replacement of vehicle stock
(tram, bus, trolley bus)

Upgrading existing trams by
fitting in a low-floor

(“Sanfte” =german for sedan-
chair)

Tram network extensions
(“ Tram Ziirich West”,
“Renaissance Tramlinie 1”)

Planned lightrail system
connecting the city and airport
(Stadtbahn Glattalgl

New guidance and control
system

Easy access to public )
transportation for people with
disabilities

“Cargo-Tram”: introduction of

a “public freight transport
svstem”
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t Policy in Berlin
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Sustainable UrisansVieeyi it arlin Strateqgy i

Geography;

Area/ : 889 kmz?

Inhabitants/ : 3.4 million

(Berlin residents
: 4,3 million)

: 1.5 million
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and Traffic Systams

Sustainable Urlaantivieill ] in

Infrastructure
Development
1990 - 2000

1990-2000




- The Berlin Strateqy i

asirycitra - natwork lengins in Berlin-

=

Tram/ : 188 km

Metro/ [ - .
144 km Suburban railway,

: 240 km

SliS etttz o oility - The Berlin Stratagy i

of Public Transport in Germany

Level of order (State of Berlin)
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Red lines indicate non-attainment with EU PM10 limit value
PM10




Pedestrians Cyclists Public transport Private car use

Modal Split
1992 - 1998

- Tnz Berlin Strateqgy in
Energy Consumption and Urban Density
B000O -
r h infl i . r.:
nent structure has great influence on S i L U.S. - cities
gy consumption oLon
b
§ I
European cities consume less energy than A0} 7
US cities | S il
’ EU - cities
. m‘. Mgty Franidat A - .t.
Yet, there is a dangerous trend of de- : St g SICHNCITIES
urbanisation and sprawl in EU cities e e < ==
Mo —a
L] T T T T =3
Q 30 B0 90 120 150
Stedlungsdichte (Einwohner ja h)




Reducing sprawl:
Development outside Berlin along the radial railway axes

_____

Specific CO,— emissions [g /t km]

2501

iIng modal split

Changing modal split towards
public transport (p.t.) with less
energy consumption




Measures:
Parking management

SlUEjetigletel[e ez Vooility - Tha Berlin Strateqy i

Extension of Parking
Management

f— Existing areas

Planned extensions




) Movility - Thea Berlin Strategy im

Traffic 2015

) Impact of parking
( management

| 2015

12.500 25.000 37.500 50.000

\ [
B zuatme

Sustainable Urlaan




* Bicycle traffic in combination
with public transport
eliminates the “speed gap”
with cars
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Conclusions

Balance between City, Transport and Environment

11



Congestion Pricing in the UK
- Central London and beyond

Dr. Rana Roy, FCILT

International Mayors Forum
Kunming November 10-11, 2004 2004 11

The Central London Congestion
Charge —

asuccess in its own right

but limited in scale

its true significance can only be
understood as part of the larger
context and dynamic of pricing
reform across the UK (and
across the EU) and across
several sectors




The scheme:

07:30 am 18:30 pm £5 daily charge for driving or
parking between 07.00 and

18.30

within the zone (the Inner Ring
Road) supported by strong
enforcement and traffic
management and
complemented by a much-
improved service provision for
buses

Importantly:

underpinned by the extent and
intensity of pre-existing on-
street parking controls within
the Inner Ring Road

Results:

30% « A reduction in congestion of around
( 25% 30% (25% reduction in potentially
chargeable vehicle kilometers driven
within the zone)

CoO, 20%

( ¢ Areduction in CO2 emissions of 20%

20% (20% reduction in fuel consumed by
road traffic within the zone)

1.8 5 * Annual gross and net economic
’ benefits of £180 million and £50
million
1.65 6800 « First year gross and net revenues of
£165 million and £68 million,
8000 9000 with net revenues rising to £80-90
million from the second year onward




22%

28
26

The charging scheme's central
limitation:

« As yet, limited in scale to Central
London with the charge applying to
only around 100,000 vehicles per day

« Cf. New York, where tolling applies to
“only” 22% of vehicles entering
Manhattan (i.e., more than 200,000
vehicles per day)

« Modelled results for optimal pricing of
both traffic and parking for all of
Greater London indicate potential
welfare gains of around £2.8 billion
per annum and revenue gains of
around £2.6 billion per annum

2007

2014

The true significance of the
Central London scheme:

* the demonstration that pricing
works

e atrigger for further action

* locally: extension of congestion
pricing beyond Central London
and beyond Greater London

« nationally: user-charging for
lorries by 2007

e comprehensive road-user
pricing by 2014? Government
committed to “lead the debate”




2014

110

100

120

The larger context:

Toward comprehensive road-user pricing
across the UK estimated by Government to
deliver welfare gains of £10-12 billion per
annum (in line with ECMT estimate of £11
billion per annum) and across the EU:

cf. ECMT estimates for UK, France and
Germany and as part of a still larger
programme of pricing and tax reform:

the full taxation of externalities and economic
rents across several key sectors - transport,
energy, land use




