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Program

16:00~16:10
Opening address :

Myung Soo Kim, President, Daejeon&Chungcheong branch, Korea Society of Transportation
Congratulatory message :

Jin Do Park, President, Chungnam Development Institute

16:10~17:10
Topic 1 : Post-accident adaptation behavior and dynamic travel information:
A comparison between the elderly and non-elderly
Prof. Junyi Zhang (Hiroshima Univ.)
Topic 2 : Impacts of urban planning & transportation on healthy ageing
Dr. Dick Saarloos (Univ. of Western Australia)
Topic 3 : Improvement of walking environments for the transportation vulnerable
Dr. Jung Beom Lee (Daejeon Development Institute)

17:10~17:20 Coffee Break

17:20~18:00 Discussion, Q&A

18:10 Closing



Presenters

Prof. Junyi Zhang is a professor of Hiroshima University. Focusing on the various

issues related to city, transportation, environment and tourism, as of April 2013, he
already published 266 refereed academic papers (English: 209) and 294 non-refereed
academic papers (English: 151). He has been awarded Best Paper Awards and
Outstanding Paper Awards for 10 times by international/domestic associations and
conferences. He has been acting as an ad-hoc reviewer for more than 30
internationally well-recognized journals and conferences in the fields of transportation,

urban planning, energy and environment, tourism, and marketing.



Presenters

Dr. Dick Saarloos holds a college degree in urban design, and received M.Sc. and

Ph.D. degrees in urban planning from the Eindhoven University of Technology
(Netherlands). He has been working as a postdoctoral fellow in Hiroshima (Japan) and
Perth (Australia). Currently, he resides in Korea, while being affiliated with The
University of Western Australia as an adjunct research fellow. His main research
interests are Spatial and temporal behavior of people in response to the built
environment, Influences of the built environment on people’s quality of life and
health, Decision support instruments for urban planners and designers, and Agent-

based modeling and simulation of people-environment interactions.



Presenters

Dr. Jung Beom Lee is a senior researcher at Daejeon Development Institute in Korea

since 2009. He had his Ph.D. in civil engineering at Rutgers University under the
guidance of Professor Kaan Ozbay. He is the recipient of the 2009 Best User Paper
Award in Transportation Research Board Joint Simulation Subcommittee. His research
interest is sustainable urban transportation planning and traffic safety for pedestrians

in metropolitan settings.
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Post-accident adaptation
behavior and dynamic travel
information: A comparison

- between the elderly and
hon-elderly

Junyi ZHANG & Ying JIANG
Hiroshima University
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Intfroduction

®» Serious negative impacts of traffic accidents are
represented not only by the large amount of
property losses and human injury and fatality
tragedies, but also the huge amount of travel time
losses, follow-up accident recurring and so on.

» [t is expected that effective countermeasures of
ITS-based real-time accident information provision
play various important roles in solving the above
negative impacts.

» |nhformation provision studies about how to provide
valuable information and whether or not display
reliability information to drivers become more and
more important in the current traffic accident
iInformation studies.




Purpose

®» Focusing on the expressway in Japan, this
study examines how individualized dynamic
traffic information influences drivers’
adaptation behavior under different decision
scenes and contexts.

In addition fo conventional traffic
Information, several new types of traffic
iInformation related to the occurrence of
traffic accidents are also reflected.




Expressways under study
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A large-scale web survey

Pilot e Travel information needs

2,500
ersons S U rvey Residents residing in the five prefectures in the
p Chugoku Region, who used the expressway at

least once within the past one year.

1,923
/persons SIENVIISA . Adaptation
behavior
Fresh 577 (2012.04)

(78%)
Eersons Representative sample:

5}7 Drop out 30,000 SP responses

persons (No. 1 in the world I2)

- 2,500 respondents (12 cards/person)
- 3 scenes: Before departure, On the
way to expressway, On expressway
(10,000(=2,500 * 4 SP)/scene)

2011.12

new respondents: 577




Tro\/el INformation needs
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Travel iInformation needs
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Travel iInformation needs
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SP survey: Attributes

Based on the pilot survey conducted in 2011, this study selected 12
attributes, each of which has two or three levels, including

€ accident condition information (two attributes): (1) location from
entrance ramp to the accident site (hereafter, distance to site)
(close or far) and (2) accident severity (fatal, no fatal, or no
information));

€ accident impact information (two attributes): (3) queue length
(long, short, or no information) and (4) queue changing trend
(increase, decrease, or no information);

€ alternative route or travel mode information (three attributes): (5)
ordinary road, (6) other expressway route, and (7) other travel
modes; all the three attributes have the same three levels, i.e., yes,
no, or no information; and

€ traffic measure information (five attributes): (8) traffic regulation
(with/without regulation, or no information), (?) clearance time
(long, short, or no information), (10) clearance time estimation
accuracy (high orlow), (11) probability of clearing away the
traffic congestion at a certain clearance time (high (80%), low
(60%)), and (12) time provision method (point information or
interval information).

Orthogonal fractional factorial design: 24 SP profiles were obtained




SP survey: Alternatives

Before departure &

On the way to expressway On'exiicetetl

1 No change 1 No change

Change departure time

2 (Early departure)

2 Wait& see at SA/PA

3 |Alternative ordinary road | 3 |Alternative expressway

4 |Other travel mode Ordinary road detour

5 |Cancel the trip Ordinary road

Other fravel mode

N | OO M

Cancel the frip




SP profiles

Clearan- Accuracy of . Time . . Alterpoﬂve Alternative Other fravel Lane DisTopce fo Clegronce
Card no. Q-length  Q-frend ce time .cleo.rqnce m’reryol Accident Severity  ordinary expressway  mode regulation ochent fime
Time inferval provision road site accuracy
card_]1 Long No info Short No info No info No info No info No info No info No info Long 60%
card_2 Noinfo Increasing  Short No info No info No info Don't have Don't have Have Don't have Long 60%
card_3 Short Decreasing Long No info No info No info Have Have Don't have Have Short 60%
card_4 Short  Increasing Long High accuracy Provision No info No info No info Have No info Short 80%
card_5 Long Decreasing Long Highaccuracy Noinfo Have fatal accident Have No info Have Don't have Long 60%
card_é Long Increasing Short Low accuracy Noinfo No fatal accident Don'thave  Noinfo  Don't have Have Short 80%
card_7 Noinfo Decreasing Short Low accuracy Provision Have fatal accident Don't have Have Have No info Short 60%
card_8 Long Decreasing Short High accuracy Provision No info Don't have Don't have Don'thave Don't have Long 80%
card_9 Long No info Long No info No info Have fatal accident Don't have Have Don't have No info Long 80%
card_10 Noinfo Decreasing Long Low accuracy Noinfo No fatal accident Have Don'thave Noinfo No info Long 80%
card_11 Noinfo Decreasing Short Low accuracy No info No info No info Noinfo  Don't have No info Long 60%
card_12 Short Increasing Short High accuracy Noinfo Have fatal accident Don't have Have No info No info Long 60%
card_13 Noinfo No info Short  High accuracy Noinfo Have fatal accident Noinfo  Don't have Don't have Have Short 60%
card_14  Short No info Long Low accuracy Noinfo No info Don't have Don't have No info Don't have Short 60%
card_15 Long Increasing Short Low accuracy No info No info Have Have Have Have Long 60%
card_16 Long Increasing Long Low accuracy Provision Have fatal accident Noinfo  Don'thave  No info Have Long 60%
card_17 Noinfo No info Long High accuracy Noinfo No fatalaccident Don'thave  Noinfo Have Have Long 60%
card_18 Long Decreasing Short High accuracy Noinfo No fatal accident No info Have No info Don't have Short 60%
card_19 Short Increasing Short High accuracy Noinfo No fatal accident Have Don't have Don't have No info Long 60%
card_20 Noinfo Increasing Short No info No info Have fatal accident Have No info No info Don't have Short 80%
card_21 Short No info Short  Low accuracy Provision Have fatal accident Have No info  Don't have Don't have Long 60%
card_22  Short No info Short  Low accuracy Noinfo No fatal accident No info Have Have Don't have Long 80%
card_23 Short Decreasing Short No info No info Have fatal accident Noinfo  Don't have Have Have Long 80%

card_24 No info No info Short  High accuracy Provision No info Have Have No info Have Long 80%



Stated adaptation behavior

Before Departure

Cancel the trip ] 4%
Other fravel mode 4% 54%
Ordianry road 46%
Change deparute time 17%
No change 29%

0.0% 10.0% 20.0% 30.0% 40.0%  50.0%

On the Way to Expressway

Cancel the trip 4%
Other fravel mode 4% 54%
Ordianry road 46%

Change deparute time 17%
No change 29%

0.0% 10.0% 20.0% 30.0%  40.0%  50.0%

On Expressway

Cancel the trip 4.0%
Other travel mode | 1.1% 28%
Ordinary road 22.7%

Ordinary road detour 16.9%
Alternative expressway 8.2%
Wait and see at SA/PA 20.9%
No change 26%

0.0% 10.0% 20.0% 30.0% 40.0%  50.0%



Cancel the trip

Other travel mode

Ordianry road

Change deparute time

No change

L\

N 3.6%

I 3.5%

5.2%

4.0%

18.2%

I 16.9%

23.7%
30.4%

Stated adaptation behavior

Adapatation behavoir: Before Departure

48.9%

T 45.7%

0%

10%

Elderly

20% 30%

@ Non-elderly

40%

50%



Cancel the trip

Other travel mode

Ordianry road

Change deparute time

No change

\ \

Stated adaptation behavior

Adapatation behavoir: On the way to expressway

46.9%

50%

6.4%

I 3.3%

4.4%
I 3.8%
Y 45.9%

17.3%
Y 16.3%
25.1%
30.7%
| | | | |
0% 10% 20% 30% 40%
Elderly  ® Non-elderly



Stated adaptation behavior

Adapatation behavoir: On expressway

Cancel the trip g 34%0%

Other travel mode B %%;ﬂg

- 0,
Ordinary road | — 2233,

Ordinary road detour | 15'0%}9-9%

Alternative expressway |y Bg.bq’[;n

Wait and see at SA/PA |t 51 4%

0,

No change 27.9%
|

0% 10% 20% 30% 40%
Elderly  ® Non-elderly

R\

50%



Exhausted CHAID analysis

Heterogeneous adaptation

Before Departure Pattern
Before De pO rTure Distance |Clearance|No fatal | Queue | Fatal |clearing
Patteni to Site | Time |accident|decrease|accident|away %
1 =174 <=20
.. . . 2 =174 | (20,28] 0
Decision Pattern & Route Choice Behavior (Before Departure) s w1
) ) . 5 =174 | (2848 1
ENochange ®Change deparutetime i Ordianryroad & Other travel mode & Cancel the trip 6 =174 (4868]
100% N 3 ! = 3 7| <74 | (6872 | 0
= ) 3,[ g = NP L N 8 [ <174 [ (6872 |
90% - 1 1 N\ % 9 | 4] om 0
10 =174 212 1
80% - 11 [(174348]] <=28 0
12 [(174348]] <=28 1
70% - 13 |(174348]) (2884] 0
m 14 [(174348]] (2884] | 1
60% - 15 |(174348]] 84
16 [(174348]] <=20
50% - 17 1(174348]) (2068] 0
18 |(174348]) (2068] 1
40% - 19 |(174348]| (6884] 0
20 | (17.4348]| (6884] 1
30% - 21| (174348]] (84106]
22 [(174348])] >106
o 23 |(69.3,140] 0 0
20% 24 [(69.3,140 1 0
o | 25 [(69.3,140]| <=28 1
10% 26 [(69.3,1401[ (2872] 1
o 27 | (69.3,1401 | (72,106] 1
H N M YN ON®O O ANMTINON®OOENMTNMONRNOO A N M 28 |(69.3140] ] (106,142] 1
EEEEEETTEFIIEIEP RPN egtiagny | o e w i
O 0 0 0 ¢ 0 0 0 ¢ &« &= & & & & & k& & k& ok ok ok ok ok ok ok R R R R R ke
£ B £ £ £ 8 888000000 00 0 U 00 0O U U U O O O U U U O 30 2140 0 0.6
B e EEREEREEREEREREREEREEEREERSR 31| >0 0 [ o8
- Y- W Y - VA V- Y- Y- Y- - V- - WY - Y- - - V- - WY - Y - - V- M S140 0 1
Decision Pattern 33 S140 1 1

—

Note: “clearing away % ~ represents “the probability of clearing
away the traffic congestion at a certain clearance time;



On the way 1o expressway

Exhausted CHAID analysis

Heterogeneous adaptation

Way to Expressway Pattern

Distance

Clearance

No fatal

HH H H Queue | Fatal [clearing
Decision Pattern & Route Choice Behavior (Way to Expressway) Pattert | o |7 T Lacvidont | decrenee [coident | away &
| ¢4 | 8 | 0
i No change  Change deparute time U Ordianry road 2 =174 {=28 1
100% . . 3 =174 | (2848]
o NENERVINZHNZNRE 7% ] 4\s e T ?
N S ZmN i IERRCY
anannnnndinnt ﬂ R
80% 7| (6.105] | (84106]
LR AL e
70% 4\ 9 <6 | >106
RERRRRVNRRRRARAENRNAR ANV R
60% - /N AN 11 [(174348]] G20
LV ALA LAV AN ] B
509 - A /N A \ Y 13 (1746931 (2042] 06
LDV VAN T A e :
10% - A4 I A\ aw d | 15 [(174693]] (4284] | 0
ALV YUYV LY | S
30% / ‘N A1 : % 17 (174693 (84,106] 0
| ANAVEEHIVEN AN s ‘
20 - v ‘l'AL : Y I 19 [(174693]] >106 0
AL Easstaae
- L i . 21 [(693140)| <42
10% 20| (693.1401] (4268] 06
. ARNRRRARRARRRARRENRRNR s = z
’ o N M & 1 O N 0 O O =@ N M & 1N O N O O O «#« N M & I O N O O 24 (693’140 268 0
€ £ € c € € € € € d o od d o8 o d o @ 4 & &N NN~ N8N8 NN 25 [(69.3,140]] 68 1
¢ ¢ § o o ©§ ¢ & § £ £ E £ E£E £ E£E £ £ E£E E£E £ E E EE EEECE
EEEEEEEEE S YIS Yy yLEIIy 260 Jaliy L )
Cd 44 adddddd i © 5 5 5 5 B 8 8 B 5 8 O 8 8 O 6 8 BB 2 >140 0 08
[ < T < - - T - T < o - e - N - < - T - O - - - - - - - ¥ 28 5140 1 06
Decision Pattern 2 S140 1 08

—

Note: “clearing away %  represents “the probability of clearing
away the traffic congestion at a certain clearance time;



Exhausted CHAID analysis

Heterogeneous adaptation

On expressway

On Expressway Pattern
. e . . Patternt Distance [Clearance|No fatal | Queue | Fatal | Time |clearing
Decision Pattern & Route Choice Behavior(On expressway) toSite | Time _|accident|decrease | accident| acauracy| away &
1 <=6 <=20
mN % . . 2 (6,105] <=20
ochange M SA*PArest M SubExpressway M Orinaryroad detour M Sub_ordinaryroad B SubMode H Cancel T G054l <20
4| =14 | (206 1
100% X = :
- 5 =174 | (2068] 0
] “IN I F’<§45/74>V Ii ;jl 6 | 174 | 68 i
90% Y 7| 14 | 68 0
/I\ /I\ — 8 (17469.3 <=20 1
80% 9 (174693]| <=20 0
\ /l/ \ - 10 [(17469.3]] (2042] 0
20% 1 [(174693]] (2042] | 1
\I\ /[ I //I /I\ 12 |(174693][ (4248] | 0
~
60 % /I\ 13 [(174693]] (4248] | 1
" THA 14 [(174693)| (@872) | 0
15 (174,69.31| (4872 1
50% 16 |(174693]| (72.106] i
A VW YTV A Y B e
40% 18 (174,69.3]| >106 <=48
\l I \V \l\\y / \|\ I I / \ 19 (17469.3 2106 (4817
30% ™ 20 [(174693]] >106 (7112)
\LW \L I 1/ \I/ \k 21 (1746931 106 >12
- 22 (69.3,140 <=42 1
20% 23 [(693140] | <=2 0
24 (69.3,140] | (42,106 0.6
10% 25 (69.3,140] | (42,106 08
I I I I I I I I I 26 (69.3,140] | (106,136] 0
0% 21 (69.3,140] [ (106,136] 1
H N Mg nmONO®WOOHNMSTI!MONIO®OGOAN®MST WM ONONWODO AN M T 28 |(69.3945]] >136
c € c c c c c € € d d =d A4 94 4 4 4 4 4 &8 N8 4N 8 8806068608 M»O”$H om0 00 0m
U O 0§ ¢ O O O 8 o8 £ EEEEEEEEEEEEEEEEEEEEEEECE 29 |(945140]] »136
s LbpgoQeee oL oo QL Qe LLLLLLLLTLLY 30 2140 | <106 0
@ @0 @© @©@ @© @© © 0 0O L L P P 2P P P P P P P P P P P L2 P P P P P P P PP
o OO QO Qoo oo M M @ 6 6 O ® ® @ @ @ @6 6 6 © ©® @ @ O O G O O © @ 31 2140 >106 0
o S T o T o o T o T o T o T T T o T o T T o T o T o T o T o N T s N s T o N
. 3 >140 | <=68 1
Decision Pattern 33 S140 (68136] 1
34 2140 2136 1

Note: “clearing away % “ represents “the probability of clearing
away the traffic congestion at a certain clearance time;



MNL

Before departure

On the way to expressway

On expressway

Alternatives Early Ordinary Others Early Ordinary Others Rest at Other Detour Ordinary Others
. Factors departure Road departure Road nearby  expressway from road
O no |yS|S (inc. SP attributes) SA/PA ordinary usage
Constant -1.16 2.11 6.35 -0.75 2.45 1.65 2.23 -4.09 4.48 3.45 5.45
0.30 1.32 -0.01 0.03 1.05 0.09 0.70 -0.49 0.46 0.33 -0.56
Distance_site -1.95 -5.53 -3.68 -1.61 -5.41 -3.44 0.00 0.49 -5.12 -2.59 0.00
-1.84 -5.15 -5.21 -1.83 -4 .47 -4.15 0.00 -1.13 -4.68 -2.10 0.00
Fatal_accident -0.13 0.07 0.16 0.14 0.05 0.12 -0.05 0.23 -0.03 0.14 -0.05
0.26 0.49 0.60 0.23 0.33 0.36 0.03 0.16 0.10 0.07 0.30
Clearance time 0.00 -0.05 0.02 -0.06 0.00 0.03 -0.04 -0.13 -0.03 0.00 0.03
-0.11 0.38 0.36 0.04 0.11 0.13 -0.12 -0.04 0.03 0.09 0.09
Queue length -3.16 0.27 -1.38 1.23 1.12 1.02 1.74 1.97 0.21 0.31 0.39
7.05 -3.04 -3.77 0.52 0.42 -0.31 0.60 1.62 0.47 0.56 0.65
Trip purpose 0.05 0.25 0.30 -0.14 0.17 0.21 -0.05 -0.14 0.12 -0.05 -0.41
-0.04 0.04 0.19 0.06 0.10 0.15 0.02 -0.09 0.08 -0.02 0.06
No_fatal_accident 0.03 -0.13 0.20 -0.11 -0.44 -0.52 0.05 0.36 -0.14 -0.27 -0.22
-0.10 -0.27 -0.28 -0.23 -0.36 -0.72 -0.10 -0.46 -0.44 -0.56 -0.51
Traffic_regulation 0.21 0.00 0.08 0.02 -0.18 0.06 0.15 -0.22 -0.10 -0.19 0.03
0.06 0.08 0.06 -0.03 -0.05 -0.08 0.05 0.09 -0.03 -0.03 -0.10
No_traffic_regulation -0.02 -0.23 -0.50 -0.08 -0.27 -0.34 -0.06 -0.66 -0.19 -0.49 -0.64
-0.05 -0.14 -0.20 -0.11 -0.15 -0.17 -0.10 -0.22 -0.28 -0.11 0.00
Clearance_time_accuracy -0.80 -1.47 -1.93 -1.45 -1.30 -1.83 -1.31 -2.07 -1.70 -1.72 -1.55
-0.60 -1.09 -0.98 -0.17 -0.55 -0.62 -0.04 0.30 -0.60 -0.40 -0.56
Time_interval_value 3.94 5.10 7.45 8.10 3.11 6.06 9.28 17.19 13.71 9.18 14.60
2.65 2.51 1.91 9.08 7.60 13.48 13.09 23.06 15.52 7.54 11.60
Time_interval_info 0.08 -0.04 0.40 -0.39 -0.25 -0.16 -0.02 -0.52 -0.48 -0.34 -0.05
0.02 -0.19 -0.19 -0.49 -0.50 -0.89 -0.62 -1.45 -0.85 -0.50 -0.69
Queue_increasing_trend -0.14 -0.11 -0.14 -0.07 -0.07 -0.36 0.08 0.16 -0.09 -0.05 -0.25
0.08 0.05 -0.02 -0.09 0.00 -0.10 0.03 -0.42 -0.10 0.02 -0.02
Queue_dcreasing_trend 0.05 -0.17 -0.29 0.24 -0.30 -0.50 0.13 -0.02 -0.11 -0.14 -0.62
-0.17 -0.43 -0.43 -0.21 -0.38 -0.56 -0.02 -0.46 -0.37 -0.32 -0.29
Alternative_expressway -0.15 0.10 0.08 -0.392 -0.08 -0.892 -0.32 1.06 0.06 -0.21 -0.23
0.00 0.19 0.15 -0.05 -0.01 0.06 -0.22 0.62 -0.18 -0.26 -0.04
Alternative_no_expressway -0.21 -0.12 0.00 -0.14 -0.19 -0.23 -0.45 -0.63 -0.35 -0.19 -0.30
0.04 0.03 0.18 0.04 -0.03 -0.01 -0.09 -0.21 -0.26 0.05 0.01
Alternative_ordinary_road -0.04 0.30 0.08 -0.03 0.29 0.11 -0.19 0.18 0.17 0.56 -0.26
-0.13 0.10 -0.34 -0.01 0.24 -0.21 0.01 0.46 0.14 0.21 -0.16
Alternative_no_ordinary_road 0.39 0.06 0.37 0.28 -0.02 0.73 0.37 0.09 -0.13 0.04 0.54
Reference: 0.05 -0.11 -0.13 0.05 -0.10 -0.12 0.12 0.24 0.01 -0.10 -0.06
Alternative_mode -0.20 -0.04 -0.15 -0.12 -0.02 0.15 -0.11 -0.09 -0.28 0.02 -0.55
no Change -0.08 -0.02 -0.10 -0.07 -0.04 0.06 -0.01 0.05 -0.20 0.11 0.03
Alternative_no_mode -0.06 -0.28 -0.20 -0.40 -0.31 -0.24 -0.17 -0.23 -0.47 -0.33 -0.06
o - -0.06 -0.06 -0.13 -0.13 -0.17 -0.05 -0.10 -0.23 -0.26 -0.13 -0.01
nger: Age 0.26 0.04 -0.84 0.27 -0.01 -0.04 -0.21 0.64 -0.40 -0.23 -0.66
0.02 0.10 0.01 0.00 0.07 -0.06 -0.06 -0.05 0.10 0.11 -0.02
E|der|y Gender -0.26 -0.38 -0.84 -0.21 -0.31 -0.78 -0.16 0.22 -0.37 -0.27 -0.94
-0.25 -0.13 -0.41 -0.20 -0.19 -0.37 -0.32 -0.36 -0.39 -0.29 -0.53
Lower. Income 0.00 0.00 -0.41 0.07 0.14 -0.22 -0.19 0.70 0.02 0.20 0.10
E— -0.37 -0.25 -0.18 -0.24 -0.16 -0.16 -0.25 -0.30 -0.12 -0.14 -0.19
Non_e|der|y Housewife 0.36 0.01 -0.35 0.18 -0.06 -0.38 0.12 0.76 -0.09 0.30 -0.09
0 -0.30 -0.16 -0.39 -0.27 -0.30 -0.43 -0.34 -0.45 -0.42 -0.42 -0.60




Beforedeparture (Elderly)

Housewife

Income

Gender

Age

Alternative_no_mode
Alternative_mode
Alternative_no_ordinary_road
Alternative_ordinary_road
Alternative_no_expressway
Alternative_expressway
Queue_dcreasing_trend
Queue_increasing_trend
Time_interval_info
Time_interval_value
Clearance time_accuracy
No_traffic_regulation
Traffic_regulation

No_fatal accident

Trip purpose

Queue length

Clearance time

Fatal accident
Distance_site

Other
(othermode/cancel)

0%

I]'I ‘

|r||l'|l||"1fll

B Ordinary M Early departure

Road

10% 20%

Influential factors
(Variance proportion (larger) -> Influence (Larger))

Before departure (Non-elderly)

Housewife

Income

Gender

Age

Alternative_no_mode
Alternative_mode
Alternative_no_ordinary_road
Alternative_ordinary_road
Alternative_no_expressway
Alternative_expressway
Queue_dcreasing_trend
Queue_increasing_trend
Time_interval_info
Time_interval_value
Clearance_time_ accuracy
No_traffic_regulation
Traffic_regulation
No_fatal_accident

Trip purpose

Queue length

Clearance time

Fatal accident
Distance_site

Other
(othermode/cancel)

MNL analysis

w,.,-.,”,,,,,j[l[

0% 10% 20% 30%

B Ordinary M Early departure

Road



On the way to expressway (Elderly)

Influential factors
(Variance proportion (larger) -> Influence (Larger))

On the way to expressway (Non-elderly)

MNL analysis

Housewife = Housewife .
Income [ Income  fe
Gender B Gender =
Age . Age
Alternative_no_mode I Alternative_no_mode &
Alternative_mode Alternative_mode |
Alternative_no_ordinary road = Alternative_no_ordinary_road |
Alternative_ordinary_road == Alternative_ordinary_road f=
Alternative_no_expressway F Alternative_no_expressway |
Alternative_expressway [—— Alternative_expressway |
Queue_dcreasing_trend ¥ Queue_dcreasing_trend B
Queue_increasing_trend | Queue_increasing_trend |
Time_interval_info e Time_interval_info BT
Time_interval_value Time_interval_value B
Clearance_time_accuracy B Clearance_time_accuracy |
No_traffic_regulation == MNo_traffic_regulation &
Traffic_regulation = Traffic_regulation |
No_fatal accident [ No_fatal_accident B
Trip purpose Trip purpose
Queue length = Queue length |
Clearance time Clearancetime
Fatal accident . Fatal accident Him
Distance_site |0 Distance_site I —
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Other W Ordinary ™ Early departure Other W Ordinary ™ Early departure

(othermode/cancel) Road (othermode/cancel) Road



On expressway (Elderly)

Influential factors
(Variance proportion (larger) -> Influence (Larger))

On expressway (Non-elderly)

Housewife Housewife
Income Income
Gender Gender

Age

Alternative_no_mode
Alternative_mode
Alternative_no_ordinary_road
Alternative ordinary_road
Alternative_no_expressway
Alternative expressway
Queue dcreasing_trend
Queue_increasing_trend
Time_interval_info
Time_interval_value
Clearance_time_accuracy
No_traffic_regulation
Traffic_regulation

No_fatal accident

Trip purpose

Queue length
Clearancetime
Fatal_accident
Distance_site

"r ||r'} T

Age

Alternative_no_mode
Alternative_mode
Alternative_no_ordinary_road
Alternative_ordinary_road
Alternative_no_expressway
Alternative_expressway
Queue_dcreasing_trend
Queue_increasing_trend
Time_interval_info
Time_interval_value
Clearance_time_ accuracy
No_traffic_regulation
Traffic_regulation

No fatal accident

Trip purpose

Queuelength

Clearance time
Fatal_accident
Distance_site

MNL analysis

‘|"""1|""" N 1']I1"'1"'_"'r'r f'f‘

0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
m Other Ordinary Ordinary m Other Ordinary Ordinary
(othermode/cancel) Roadusage Road circle (othermode/cancel)  Road usage Road circle
m Other m Nearby m Other W Nearby

SA/PA rest

SA/PArest expressway

expressway



Conclusions

» |nfluential information contents are
considerably different across the
adaptation patterns, confirming the
importance of individualized dynamic
traffic information.

» Nearly 70% of drivers’ behaviors will be
Influenced by the information provision of
traffic accident related information on
expressways.



Conclusions

Influential Elderly Non-elderly
information

Before
departure

On the way
to expressway

On
expressway

1.Distance to accident site

1.Clearance time

2.No alternative ordinary road 2.Distance to accident site

3.Time interval value
4.Clearance time accuracy
5.No fraffic regulation

1.Distance to accident site
2.Clearance fime
3.Alternative expressway
4. Time interval value

1.Time interval value

2. Clearance time

3. Distance to accident site
4 Alternative routes/modes

3.Fatal accident (info)
4.Queue decreasing trend

1.Distance to accident site
2.Time interval info

3.Time interval value
4.Clearance tfime

1.Time interval info

2.Time interval value
3.Clearance time

4 No fatal accident

5. Distance to accident site
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Ageing & Health Promotion




Population Ageing (2010-2050)

Mo 65+ 2010

% 65+ 2050

60%

40%

20%

=
X

Japan
Germany
Korea
ltaly
Slovenia
Finland
Austria
Switzerland
Spain
Greece
Portugal
Denmark
France
Czech Republic
United Kingdom
Poland
Belgium
Canada
Netherlands
Slovak Republic
OECD
New Zealand
Hungary
Sweden
Luxembourg
Norw ay
Iceland
Australia
United States
Ireland
Chile
Mexico
Turkey

Shares of the population

aged over 65 and 8o years

will increase significantly
by 2050

M 9% 80+ 2010

Source: OECD Labour Force and Demographic
Database, 2010.

% 80+ 2050

)
55
<
R

10% 15% 20%



Ageing & Healthcare Costs

Total expenditures by age group (billions)

Bl 118 $1,012.12
$21
4564 yaars ,=I s90 855 $837.31
7
3544 paar $77 $495.77
Source: Deloitte (2009), The
Hidden Costs of U.S. Health
Care for Consumers: A
024 year Comprehensive Analysis
0- 18 pears $384.05
S S200 S400 54600 S800 51,000 51,200
Bllllons
= Hospilal care Professianal senaces * | ang-term cara
= Retall producte and sarvicas Prascnpion drugs Supervisory care (imputed cost)

B Direct admmisiratvee costs



Healthy Ageing

As people age, they become more susceptible to disease
and disability. But much can be prevented, delayed or
treated by adopting healthier lifestyles

Healthy Ageing
Extend healthy life years
Live independently
Reduce risk of falling

Lifestyle behaviors
Nutrition
Substance use/misuse
Physical activity

‘!CH!')’ l,‘f" I‘\\(,‘:'\il'\ 'l V?l" L)'va'.’ i.\l}'

Disability threshold*




Promotion of Physical Activity

Lower risk of

Early death

Heart disease

Stroke

High blood pressure
Diabetes

Colon & breast cancer

Prevent obesity
Reduce risk of falls
Reduce depression

DOSE-RESPONSE CURVE FOR
PHYSICAL ACTIVITY AND HEALTH

(Pate et al., 1995)

‘ Dose-
response
curve

HEALTH
BENEFIT

A Sedentary
B: Mod. active
C: Very active

LOW & HIGH
ACTIVITY STATUS




Physical Activity Guidelines

Source: American College of Sports Medicine
& American Heart Association (2007)

Minimum recommendations (elderly)

;X per week 30 min. moderate-intensity physical activity
noticeably accelerated heart rate (5 or 6 on a scale 0-10)
e.g., brisk walking k

OR

3X per week 20 min. vigorous-intensity physical activity
rapid breathing and substantial increase in heart rate (7 or 8) i‘

e.g.,Jogging

PLUS

exercise for muscular strengthening, flexibility, balance &
coordination, and cognitive tasks




Promotion of Walking

Natural activity
Outdoors

- 3B m— r':. =  7: 4 "-‘; il : -
Walking for transportation Walking for recreation



Values of Walking vs. Driving

Health
benefits

Low

Reduced :

_ environmental
congestion :
impact
L
Social Recreational

interaction value

10



The Built Environment & Health

LRI
SILLLIET
4




Focus of Research

“The neighborhood”

People’s homes
Social community

12



Measurement

e Measure of the walking-friendliness of an area
e Safety, comfort and convenience

e Sufficient

e |nsufficient
e Sedentary (inactive)




FINDING 1

Mixed Land-Use

. . Walk Score: 91 cut of 100 — Walkers' Paradise
People need destinations A

within a walkable distance —
from their homes LSS
Diversity of destinations ;

Shops k3

Services

Parks & open public spaces
Public transport stops
Schools & workplaces

Map diita ©2008 Tele Atlas

http://www.walkscore.com/

14



FINDING 2

Residential Density

Local businesses need enough
potential customers in their
“trade area”

o Higher densities allow
® s better public transport

------ pedestrian access

T e rommop) service

i rallway station

15



FINDING 3

Street Connectivity

Directness of travel

Route options

Linkage with public transport
Safe crossings at intersections

—

-

Places to be reached within 15 minute walking

Distance home — school

— Markel — S . — 0] —
; _—
L T 1 719

o

-Jle

pa=g=



FINDING 4

Walking Infrastructure

7

Availability Lt
Comfort
Safety

Attractiveness




FINDING 5

Urban Green Space

Health benefits

Stress relief by exposure to nature
Opportunities for physical activity and social interaction

18



FINDING 6

Safe & Clean Environment

Perceived safety
Social safety
Traffic safety

Cleanliness




IN SUM

The Built Environment...

Influences choice behavior mm:'#:.%;'.%ﬁ::
'I‘IIISONE

Transportation sl L

AND MAKES YOU ¥AY
Ay EEm
Leisure activities O ’b QR m

Needs to provide opportunities to be active

Meaningful nearby destinations
Attractive routes (safe, comfortable & clean)
Access to well-serviced public transport

20
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Needs of Elderly People




Elderly People in Traffic

Age-related factors
Decline in vision acuity
Slower reaction time
Slower walking speed
Fear of falling

More vulnerable in crashes

Unsupportive environments
Hamperindependent living (ageing-in-place)
Increase risk of social isolation

22



Perceived Barriers to Walking

= Walking distance to destinations

= Physical strain of walking

= Poor sidewalk conditions

= | ack of resting places along routes
= Dangerous intersections (crossings)

23



Streetscape Improvement

Priorities
Improve conditions for walking (+cycling + public transport)
Create ‘quality places’ that are inviting and safe

Elements
Road cross-sections
Traffic management
Sidewalk conditions
Landscaping
Street furniture
Building fronts

24



Safer Environments

Sidewalks & footpaths
Quality & maintenance of pavement
Surveillance (‘eyes on the street’)

Crosswalks

Shorter crossing distances
Longer pedestrian intervals

Law enforcement
No parking on sidewalks
No parking around crosswalks




Closing Notes

It is not age alone but also a person’s health
status that affects transportation mode use,
transportation problems, or personal mobility

Environments that enable elderly people to
stay more active and healthy can contribute
to better health of the whole population



Thank you
AU T
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° Background

Definition \ \

@ Increase the interest of the pedestrian environment

+» Generic term of transportation vulnerable: people who are the disabled, the
elderly, pregnant women, children, and inconvenient to go

@The law concern about convenient movement of transportation vulnerable
in Korea was Enforced in 2010

@ In general: The transportation vulnerable

*» USA: Elderly or disabled

< Now: The mobility handicapped(including the elderly, pregnant women, children,
person with the burden)

- %

Improvement of Walking Enviromments for the Transportation VUlRErable........sseeennnnnu &
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° Background

@ Progress of elderly

. Proportion of the population over the age of 65 ))

(Unit : %)
Year 1980 1990 1998 2000 2008 2009 2010 2018 2026 2030 2040 2050
P’t‘i’opnm 38 51 66 7.2 103 107 11 143 208 24.3 32.5 38.2

Source: The National Statistical Office

Proportion of the population -
over the age of 65 A

@ An aging society: 7%
@ Aged society: 14%

@ A super—aged society: 20%

Improvement of Walking ERvIronments for the Transportation VUIRErable.... —seeemannnnn: B
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.. Trend of an aging population in each yecr))
Year Year spent
7% 14% 20% 71%—>14% 14%—>20%
Japan 1970 1994 2005 24 11
France 1864 1979 2018 115 39
UK 1929 1975 2028 46 53
USA 1942 2014 2032 72 18
Korea 2000 2018 2026 18 8
Source: National Institute of Population and Social Security research

Improvement of Walking EnvIronments for the Transportation VUITEIable......esemmnennnn L
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@ Build a safe pedestrian environment for the elderly

«+ Elderly pedestrian casualty has been increased in all cities

< Pedestrian fatality account for 61% of all accidents

+» Seoul: Elderly pedestrian accidents compared to 2008 was an increase of 163
++ Elderly pedestrian fatality rates is doubled high more than the general

population

@ The number of children killed on the roads
< In OECD countries, Korea ranks highest in the number of traffic fatalities per
100,000 children (3.1 children, Japan: 0.9 child)

@ Transportation policy for pedestrian vulnerable is an important issue. But it is
\ hard to be improved due to lack of budget. /

Improvement of Walking Environments for the Transportation VUlNErable........sseeeennnnnu &
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~ Elderly traffic accident
/n Traffic fatality of elderly aged over 65 in 2008 \
< Japan: 49.0%
< lceland: 33.3%

Average of OECD
! . 28.0
Countries 238 23 253 257 257 27
7S . lo) 205 22
< Koreaq: 29.6% prwesatswe o™ o m n BN R REERRI
* a " o 20 148 158 155 162 162 5% -
13.7 -
10
o+ B B B B B B . B. B B B B B B B B B B B B B 8. 8 B 8, |
SSSSSSSSSSSSSSSSSSSSSSSSSS
e s e | a u r z o p u o K r r o & e u w & i w o ¢ a
w I o n s e e a r a e r r n s e P
z g t c i g w t m m t d h 1 t
e d h n a ¢ ¢ u a a r e e a =z a a n
a u n a a n d ¥ g n r e
m d ¥ ¥k 1 d d
a
n a
d d n
s d

@ Traffic fatality of elderly aged over 65 per 100,000 people in 2008

< Korea: 34.6 people °]
«» More than three times high

20 + 187

compared to average of | s

04 105 _106 11 ’
........................................ oy--98-202 104 203 198_Coo_ gy gm- - de- Rk R

OECD countries o= e s mmNl

sssssssssssssssssssssssss
eeeeeeeeeeeeeeeeeeeeee
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= Children 1raffc accident

@ Child casualty composition per grade
< Elementary fatality rate: 49%
“» Injury rate: 46.8%

<The majority of pedestrian death occurs in walking

Fatality Injury

W Injury

Etc

™ breschocld™ Kindergartenef” Elementary- Middle school student

Walking

Riding bicycle

Riding
two-wheeled
vehicle

Ridingvehicle

|
k 0.0 100 20.0 300 400 50.0 60.0 70.0 (%)
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= Walking Casualty
U Traffic accidentiby boroughinibae|eon!

( N

@ Pedestrian fatality of 7 metropolitan cities: 2,137 people

@ Pedestrian injury in 2009: increased to 51,381 people

@ Pedestrian fatality and injury in Daejeon increased 67 and 1,415 people
respectively

@ The number of elderly pedestrian casualty increased in all metropolitan cities

J
[ Elderly and children pedestrian casualty ))
Chid pedestion ocsually Bty pedestion ocsualy
Fdrqlrly Injury Injury Injury
08 09 08 09 08 09 08 09 08 09
241 10887 11,519 12 10 1507 1498 97 97 1370 1533
Busan M 128 3659 4019 4 544 537 35 49 559 582
Daegu 94 92 3042 3141 5 3 519 523 38 38 457 502
Incheon 78 87 2876 2885 2 1 507 449 38 29 344 364
Guangju 1724 1879 1
Yuisan 1,152 1145
Total 2137 2,137 48688 51,381 90 9 8798 8616 903 952 7181 7832

\ A2 2194 BEAID 57, 2RSS J
Improvement of Walking EnvIronments for the Transportation VUITEIabIE.....eeeeenannnn
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= Child pedestrian characteristics and rick elements

0 Childipedesifidn;

/a Child pedestrian characteristics \

< Do not look around when crossing

< Follow other’ s jaywalking

< Only look at one side of crossing when they cross
+ Expecting that the car will be stopped

< Break into a run as soon as the light turns green
< Stopping in the crossing road

< Waiting for the green signal from the road

@ Examples of problems at a school zone

*» No speed hump or bump
 No segregation between pedestrian and vehicle
*» Child safety problem due to illegal parking

Improvement of Waiking ERVIronments for the Transportation VUIIEIAbIE......—aeseennnn
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k (Children walking at the driveway)

(  No color road pavement )

)

Improvement of Walking Environments for the Transportation VUIGEIable......—emnnnnnn L b
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= Qverseas case

O The New York City Pedestrian: SaftetysSiudySsAcCTonBPIan 20!

ﬂ New York: By 2030, NY DOT consolidates the speed regulation in order to \

reduce the traffic fatalities by half goal

@ 2009 year in NY city is the safest year ever / Traffic fatality and pedestrian
fatality decreased to 35% and 52%, respectively compared to the year in 2001

< 36% of accidents caused by driver negligence leads to pedestrian’ s death or
serious injury

< 27% of the accidents is the pedestrian deaths or injuries due fo the driver s violation

% 80% of pedestrian deaths or injuries occurred by a male driver

< Two—thirds of serious pedestrian accidents occurred in the main road

% From the main road, about 15% of the accidents happen, but 60% of the fatal
accidents are occurred

@ 2010—2011year plan

*» Installation of pedestrian signal at 1,500 intersections

*» Installation of 20mph zone to 60 mile length road in order to improve pedestrian safety /

Improvement of Walking Environments for the Transportation Vulnerable ————
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O Traffic policy forelderiypedesinians

Y Safe Routes to Seniors |

@ Background

~

“Transportation Alternative(TA) started ‘Safe Routes for Seniors Campaign’ for
elderly pedestrians
“ In 2008, TA started the Safe Routes to Seniors project with NYC Department for

the Aging (focuses on the elderly pedestrian safety)

@ Check lists

% not enough time to cross the streets
< broken or missing pedestrian ramps
% faded and hard—to—see markings
* turning vehicles failing to yield

<+ poor drainage or ponding in crosswalks /

Improvement of Walking EnVIronments for the Transportation VUIREIabIE.....eeeennann L




U Traffic policy forelderyipedesirians:

_ g Daejeon
Development Institute

o

~

\\The selection of pilot areas using GIS spatial analysis))

Senior
Areas:

Queens

Jackson Heights
Jamaica Hills
Rego Park
Sunnyside

K *Pilot Area

< ke
‘

LR,

-

— :
— LR
il O \—
Senior Pedeshian Crashes: -
Kernel Density Anclysis ,
Queens 2001-2006 \X >
Severe Injuries

Kernel Density Analysis

Sevore and fatal crashes per £q. mi.

L1} e 1.4
e
ez
B 12-25

B ove 25

[ Hegrbomoed

—rr
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a
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U Traffic policy forelderypedesirians:

KI Measures \

++ Installing new or upgraded pavement markings

«» High—visibility crosswalks
< Advance stop bars to encourage drivers to stop before a crosswalk rather than in it
< Narrow streets by reducing the number of vehicle lanes
< Various road facilities maintenance activities
1. replacing missing roadway signs
2. repairing broken curb ramps
< Leading Pedestrian Intervals(LPl), which activate a walk signal before vehicles

get a green light. So pedestrians can have a head start into a crosswalk

- s
1

Improvement of Walking Environments for the Transportation Vulnerable
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U Traffic policy forelderypedesirians

@ Safe streets for seniors

2008 Pilot Areas O

Phase 2 Areas O

9 :
[ Daejeon

Development Institute

. The areas for elderly pedestrian safety imprévement )

New York City's
Safe Streets for Seniors

P ity
ELDERLY & PEDESTRIAN
SAFETY IMPROVEMENTS

r Construction

Projects in this category inclu

de
(sidewalk Ramps}, Traffic Calming and Safe Routes to School hn]m/
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= QOverseas case
U Traffic policy foreldenypedesirians:
/o Conclusion \

< Install transport facilities and educate about transport safety to secure the

elderly pedestrian safety

\\ Safe driving for pedestrian accident prevention ))

BPEDESTRIANS

Improvement of Walking Environments for the Transportation Vulnerable
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= Improvement method for fransportation vulnerable
U Design for pedesirianisarery,

ﬁn Secure pedestrian passage \

| P

Improvement of Walking EqvIronments for the Transportation VUITEIable.... .esemmnennnn Ll
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. Improvement method for transportation vuinerable

0 Design for pedestrianisateny;

~

@ Smart Crosswalk

<+ LED bulbs installed in the vehicle stop line to increase the visibility

*» LED bulbs was obtained approval from California Traffic Control Devices
Committee(CTCDC) in 1999 and firstly installed at the intersection in California

+» This can be helpful to reduce vehicle vs. pedestrian accident

(_ Redlight running )

Improvement of Walking Environments for the Transportation V_



) v .
\ !:. " gzjeﬁgnpmnt Institute

. Improvement method for transportation vuinerable

0 Design for pedestrianisateny;

~

@ Reduce the turn angle

< Driver reduces vehicle speed to turn right / pedestrian safety can be ensured

» Crossing distance is shorter and a sight distance between vehicle and
pedestrian is improved

55 to 60 degree
angle between
vehicle flows

Pedestrian Friendly
Right Turn Lane Design

Common Right
Turn Lane Design

High speed, low visibility of pedestrians, head-turner

K C Reducing right turn angle ) /
Improvement of Walking Environments for the Transportation V_

Slower vehicle speeds, good visibility of pedestrians
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. Improvement method for transportation vuinerable

L Design for pedestrianisareny;

ﬁu Marking at local stree

-

AT g‘.

( Pedestrian—friendly design)

7

T

B L

mes:
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=

T
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0 Design for pedestrianisarey

@ Vehicle speed restriction is important.

“» Why a driver has to drive with no more than 30km/h speed at the school zone

' Fatal accident ratio per speed )

A pedestrian's chance of death if hit by a motor vehicle
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@ Install lighting facility around crosswalk

“ Install in—pavement flashing markers at accident—prone areaq, especially at night

“ Install a red blinker ahead of the crosswalk / driver could easily

recognize pedestrian crossing

@ Remove obstacles at crosswalk

% Obstacles such as distribution boxes, streetlights, or trees around crosswalk
could cause traffic accident because of obstructing of field of vision

@ Install refuge island

% Refuge island with minimum dimension of 1.2—1.8m wide and 2.4-3.6m long

*+ Pedestrian accident reduced from 19% to 60% after installing the refuge island

in NY city
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‘ @ Adjust crossing time for elderly pedestrian i

+» Pelican crossing, Staggered Pelican crossing, PUFFIN crossing

@ Make refuge island
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@ Create elderly accident database to manage

the frequent accident area

2001~2006 Accident frequency of
vehicle vs. pedestrian in Manhattan
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Senior Pedestrian Crashes:
Kernel Density Analysis
Manhattan 2001-2006

Severe Injuries
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within a 1000° search radius of each point
Darker areas experienced more
crashes within this radius
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= Conclusions

@ )

@ Importance of Pedestrian—oriented transportation policies

@ Create a barrier—free environment by improving the pedestrian environments

for children and elderly pedestrian

| \ J
=, Recommendations
( )\

@ Sustainable study has to be performed to make barrier—free environment
for fransportation vulnerable

@ Apply Various pedestrian—friendly design through traffic calming techniques

@ Have long—term plan for pedestrian safety such as Safe Routes to Seniors project

@ Make database about frequent accident area to improve pedestrian

environment
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