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Traffic Congestion
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Vicious Cycle
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space reqmred to transport 60 people

bicycle

(Poster in city of Mhmthrmf'gl,%raijm Office, August 2001) Credit: PressOffice City of Munster, Germany



Mode Choices

No. Mode Share (Million Trips/day) Percent

1 Car 12.50 57.99
2 Bus 7.98 37.02
3 BTS 0.68 3.17
4 MRT 0.26 1.21
5 ARL 0.05 0.23
6 BRT 0.05 0.23
7 SRT (salWahuiiiav) 0.03 0.14

Total 21.55 100.00




Mode Proportions

Percent

0.23

0.23

m Car
B Bus
mBTS
B MRT
m ARL
u BRT
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Airport Rail Link (ARL)
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All Major Mass Rapid Transits
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TOD Principle & design



Land Use G —— Travel Demand




Travel Demand Management (TDM)

Transit inprovements
o oy

Rideshare prograns

Flextime

rar sharine

Telework

Tax improvements

Bike/transit imtegration

Guaranteed ride hon

HOV Priority

Road pricmg

.i N as " el ™

‘ommuter financial

mcentives
117 oF 1T

Pay-as-vou-drive vehicle

msurance
Fuel tax increases
Nonmotorized

encouragement

Smart growth
Location-gfficient
development
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Transit oriented
development

Car free planning
Traffic calming

TDM Programs

a
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Campus transport
management

ic] o
management
Tounst transport
management
TDM marketing
Least-Cost planning
Market reforms
Performance Evaluation




TOD Principle

Transit-oriented Development (TOD) refers to

1) Residential and commercial centers designed

to maximize access by transit and non- motorized
transportation and

2) Other features to encourage transit ridership.

A typical TOD has a rail or bus station at its center, surrounded
by relatively high-density development, with progressively

lower-density spreading outwards 1/4 mile to 1/2 mile, which
represents pedestrian scale distance.

Source: Renne, 2009




TOD Design

 Emphasize transit system

e Compact (radius 400 — 800 m)

» Mixed Use (vertical & horizontal)
» Density (moderate — high)



TOD Design (sna)

* Encourage alternative travel modes (walking!)

» Parking demand management

o Street connectivity & Traffic calming

 Transit stops/stations design: convenient, comfortable, and secure




TOD Design
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TOD Design

Feeder Bus
e Line
f—:_\ . i
Urban L{_—:# L Neighborhood
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TOD Housing
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Open Space/Public Area
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Road Connectivity

Grid Pattern Linear Pattern




TOD vs TAD

Transit Oriented Development Transit Adjacent Development
+ Grid street pattern + Suburban strest pattern
Higher densities + Lower densities
Limited surface parking and efficient + Dominance of surface parking
parking management + Limited pedestrian and cycling access
Pedestrian- and bicycle-oriented design + Mainly single-family homes
Mixed housing types, including multi-family + Segregated [and uses
Horizontal (side-by-side] and vertical + Gas stations, car dealerships, drive-through
(within the same building) mixed use stores and other automobile-focused land
Office and retail, particularly on main LSes.
s{reets.




tnatiadnunuInUuudusn (Density Threshold)

Service Type Minimum Density Area and Location

(Dwelling Units Per Acre)

Cial-a-Bus Demand response serving genera 351toce Community-wide
public (not just people with
disabilities.
“Minimum” Loca 1/2-mile route spacing, 20 buses 4 Meighborhood
Bus per day
“Intermediate” 1/2-mile route spacing, 40 buses 7 Meighborhood
Local Bus per day
“Frequent” Loca 1/2-mile route spacing, 120 buses 15 Meighborhood
Bus per day
Express Bus — Foot Five buses during two-hour peak 15 Average density over
GCCESS period 20-zquare-mile area
within 10 to 15 miles of
a large downtown
Express Bus — Auto Five to ten buses during two-hour 15 Average density over
ACCESS peak period Z0-square-mile
tributary area, within
10 to 15 miles of a large
downtown
Light Rai Five minute headways or better g Within walking
during peak hour. distance of transit line,
serving large
downtown.
Rapid Transit Five minute headways or bhetter 1z Within walking
during peak hour. distance of transit
stations serving large
downtown.
Commuter Rai Twenty trains a day. 1to2 serving very large
downtown.
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Nansenuann TOD (TOD Impacts on Travel)

Land Use Type Ao DailyVMT Mode Split
Ownership

PerHousehold — PerCapita Transit  Bike
Good transit/Mixed 0.93 0.8 58% 2% 12% 159% 15%
Use
Good transit only 1.50 13.3 74% 15% 79% 14% 1.1%
Remainder of county 174 173 B2% 10% 3.5% 18% | 3.7%
Remainder of region 1.93 218 B7% 6.1% 1.2% 08% | 4.0%




TOD Impact on Mode Shares

Mode Share

100% -

80% -

60% -

40% -

20% -

0% -

Good transit &
mixed land use

Good transit only Remainder of
region

® Transit
O Bike
@ Walk
O Auto




TOD Impact on Property Values

Single Family Residential +2% wfin 200 ft of station to +32% w/in 100 ft of station

+2%to 18% wfin 2,640 ftof station
#0%to 4% wfin 2,640 ft of station to +45% wfin 1,320 ft of station

¥9% win 300 ft of station to +120% wfin 1,320 ft of station
+1%wfin 500 ft of station to +167% w/in 200 ft of station



b TOD Master Plan
Sparks Nevada




Performance (Travel) vs. Place (Land Use)

Residential Balanced Employment

Highest WMT

Performance

Lowest WiMT

IJ3% B G0

Fercent of Imtensity from Workers

Flace



Land Use Type (Jobs and Housing Balance - JHB)

Percentage of
workers relative
to workers and
residents

Use Mix Type

1 primarily
residential

33.3% or less




VMT vs. JHB

Hesidential Bal&anced Emplayment

o % R 1

Employment Percentage of Total Intensity
Lig—a T P oy T B DT N




San Francisco la; Area




VMT Measurement

VMT .

Category VMT Range Width
Low < 9,100
Low- 9.100-

Moderate 11,600 2,500

11.600-

Moderate 14.300 2,700
High- 14,300-

Moderate 17,200 2,900
High >17.,200




tnaueinany (Normative Matrix)

Residential Places Balanced Places
Place Types Low-Mod High-Mod Low-Mod High-Mod High-Mod
Low VMT VMT Mod VMT Hi Low VMT VMT Mod VMT VMT High VMT RETRY ) Mod VMT VMT High VMT
Total Intensity - e ~
o il 5. 243 E GG
(resldaats + woskars) 54,216 24718 12580 64,155 . 763 11 600 ' B 109,306 13,008 5.960
Residents 44,293 20,106 10,220 29 875 10,732 5884 3,68¢ TG 12581 2,085
Workers 5,923 4,612 2351 34,280 | 11031 96,725 10,944
Workers/Residents | 18.3% 19.5% 19.6% 51.6% 437% R r BE.5% 84.2%
Households 15,214 7,684 3,906 15466 4646 6,828
Household Size 27 261 262 185 bl 158
W Dhmlty 50.0 216 10.3 487 164 285
{units/acra)
Residential Denslty | ., 236 121 556 209 514
{units/acra)
Block Size (acres) 4.2 41 57T aT 58 a7 14.2
Monthly T Cost $422 $563 $688 $304 £5497 $463 5713
Yearly T Cost $5,084 $6,756 $8.256 $4.728 £7.184 $8,652 $9528 L $5.556 7. $8.556 $9.516
Average Median o ERE E A4
in (1999) $31713 $35843 541344 kT $43097 | $37.364 TERTIEE $65.5 $41 875
Travel Time to Work
(minutes) 356 314 274 235 221 180
t
Employmen 233800 127,448 65840 | oo EEURCENN 451725 | 152,310 306,277
Proximity
Transit Access Index i | 149 13 56 28 85 10
Autos; Housahald 0.45 0.82 118 0.52 0.87 048
Home Journey to
Work Transit 58% 39% 23% 43% 25% 25%
Home Journey to
Waork Walk,/Bike/ BE% a7% 2% BA% A0% 58%
Transit
Workplace Journey
o Work Transit 33% 20% 11% 38% 17% 38%
Workplace Journey
to Work Walk/Bike,/ 47% 30% 18% 48% 23% 43%
Transit
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Curitiba, Brazil




Vancouver, Canada




Toronto, Canada




Hong Kong, China




Guatemala City, Guatemala




San Francisco Bay Area




Portland, Oregon
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Transbay Transit Center, USA
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Transbay Transit Center (e1a)
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sauisaaid TOD

Compact, Dense Development

Mixed Use (both vertical & horizontal development)
Increasing travel options through urban design/form
Reduced VMT, Vehicle Ownership

Boosted Transit Ridership

gk~ Wb



sggiisca211 TOD (ma)

6. Reduced Green-House Gas (GHG) Emissions
7. Reduced Trip Generation

8. Reduced Urban Sprawl

9. Minimized Parking Space

10. Increase Property Value

11. Better quality of life
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(Reduced transportation cost)

e szuifiaAldananu: ANlinuKIaALa!
(Reduced housing cost)
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