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1. Ideal National Landscape and Road Traffic

Excerpt from “New ‘Grand Design of National Landscape’



1. Ideal National Landscape and Road Traffic

[ Population Density Has Been Decreasing across Japan ]

—By 2050, over 60% of inhabitable areas will have only half the population of 2010.

—Preparation is required for the coming depopulating era and also to slow the declining

population.

[The change of population from 2010 to 2050]

Decrease by 50% or more

0~50% Decrease

- Increase

Note: 1km? mesh

Legend: relative change from 2010

(including uninhabited areas)

[Number of areas by population change]

Over 60% of inhabitable areas will have only half the

population of 2010.

Decreased by

Decreased by up to

50% or more 50% crease
44% 35% %
0% 26% 40% 60% 8(;% 100%
20% of total areas will be
uninhabited.

Source: Supporting document for summary of “New 'Grand Design of National

- o : . .. Landscape’”, March 2014 2



1. Ideal National Landscape and Road Traffic

Declining Services and Employment due to Reduced Population

Population sizes of municipalities where 50%-80% of service facilities will remain. (3 major

metropolitan areas excluded.)

500,000~

Department store

Starbucks coffee

> Cities with a population of 100,000

(equivalent to a metropolitan area with
300,000 people) can attract high-level
service facilities.

Number of metropolitan areas* with a
population of 300,000 will be

2010---64

2050+ - 45 (significant reduction)

Employment in the service industry can
be seen vanishing.

(Employment ratio in service-based
industry in rural areas is 65%)

oo 5,000~ 10,000~ 20,000~ 50,000~ 100,000~ 200,000~
. 77500A  92,500A 2;;&
Retail e .
. HEHRINTR Larger shopping mall
Accommodation{ : 25004 oo | 27000A
/restaurant 32,500 @) 52500A : ,
N IN—H—[E
Restaurant 17,5004 37.500A
gi Fry oA Theater
Am useme nt 5,500\ 17,500 42,500\ 62,500\ 87,5 175,000.A
C — 0 c—0 C
EEA DRSS T
Museum/gallery
Academic 55004 65004 57500 87,500 _ -
o =0 ; University
education 1 .
Clinic Hospital A N125000A 1 g175000A
- BAFE R ZT A4S
5,500 A ?
500)0 CFTO0A : 175,000 ) 275,000
5004 4,500 8,500 27,500\ % ]
: —0 @ . J :
EEATARR zsog goon ) casgon Emergency center
Medical, welfare Home-visit care 2 AR il i
H 25,000\
Z\
: Pay nursing home
6,500 A 9,500. H
500). 17,500& 27,500
. g 87,500\ @ T @® 475000A
) 7l HIA o 4
Finance, B2B Bank RELHB ST e
Post office an '
: Law firm ;

Note *: 3 major metropolitan
areas are excluded.

Source: Document prepared by National and Regional Policy Bureau, MLIT with a slight change.



1. Ideal National Landscape and Road Traffic

[Maintain metropolitan areas’ functions through compact transportation hubs and networks}

[Change of Matsue—Yonago Metropolitan Area*! by utilizing expressways]

If expressways are NOT utilized If expressways ARE utilized

Population of the Population of the

Central city in the Metropolitan Area Central city in the Metropolitan Area

Metropolitan Area 2010%2 2050 Metropolitan Area 2010%2 2050*

Matsue City 22.0 15.6
Matsue City @_0 37D
Yonago City QZG Z(D and Yonago City

The expressway network will connect

the two cities to maintain a

Cities with 300,000 people ;
«3'\( ; o ! population of 300,000 people.
y o i will disappear. ; _ VY T
atsue“ ity "'"\“ Yonago Cit = N . Matsue ity — S
TRy b onago Wity =i =S I Sl Yonago City | NF=
P RN =2 \ SN N
== 5 —— O
: )

' ey -

ﬁ? e, H \? P b}
“Compact hubs” are not sufficient to maintain the functions of the Metropolitan Area.
With “compact hubs” and “expressway networks”, cities within the Metropolitan Area

will be connected.

Note 1: In this analysis, “a central city” was defined as a city with a population of 100 thousand. “A Metropolitan Area” was defined as an area (in Tkm mesh) which

can be reached within 60—minute drive from a central city.

2: Source of population in 2010 is “National Census” (Ministry of Internal Affairs and Communications).

3: Population in 2050 was estimated based on “Estimated Mesh Population” by National and Regional Policy Bureau, MLIT.

Source: Document prepared by National and Regional Policy Bureau, MLIT with a slight change. 4



1. Ideal National Landscape and Road Traffic

Establishing Network-based Emergency Medical System

Saku General Hospital is the only hospital in Saku, Nagano Pref, that can provide critical care (called a tertiary emergency facility).

* Aregion-wide emergency medical system was established with Saku General Hospital as the hub, utilizing the Expressways network

including Joshinetsu Expressway and across-Chubu Expressway.

Nagano Pref.

3 Niigata Pref.

Saku General Hospital

EHiC YN AT . )
saa _unmarer | Vg TV N N [Tertiary emergency facility]
Gifu Pref. - ) . . .
EFIC The only critical care center in the region
R /NEEICT
A mIC
L 4
wnFrac &
& &)cT O
]
i Covers both Saku and Josyo areas
[Population in the area: 410,000]

(As of 2014)

Yamanashi Pref.

——  |n service

mmmmmmmt Jnder construction

[ ][ ][] undersurvey

@ Secondary emergency
facility

gREIC

Note: numbers in parenthesis indicate population (10,000 people)


http://www.minamimakimura.jp/
http://www.koumi-town.jp/
http://www.town.tateshina.nagano.jp/
http://www.city.komoro.lg.jp/
http://www.town.miyota.nagano.jp/

1. Ideal National Landscape and Road Traffic

The Road Network in Japan is Poor (1)

Expressways in Japan have fewer traffic lanes than in other countries.
[Proportion of expressway length (%) by traffic lane]

= 3orless 4-5 6-7 = 8 or more
[Road types by length] | |
0% 20% 40% 60% 80% 100%
t I i i i [
78,37007kr7n7 National expressways (0.7%) Expressway  Japan | 6|1. 0% |
National highways under direct 3
u.s. 73. 69 15. 09
23,200km jurisdiction of MLIT (1.9%) | b | | b
i [%)
National highways under direct 3 UK. 0.1% 25.0% 62. 7%
31,900km jurisdiction of Prefectures (2.6%) N g | | | |
- ' s France 2./0% 72.5% 22. 4%
2 | | | |
+—
Prefectural roads (10.7%) < G 0 65. 89 30. 09
129 300km ermany O. | . 8% | | | %
/ 3 Korea 69. 9% 12. 8%
| | | |
43 Source: Definition of “Expressway”
1 ,020,300km Municipal roads 8 Japan Road Traffic Census (2010) Japan: High—standard Arterial Highway System,
o 2 U.S.: National Transportation Atlas Database Urban Expressways and Rural high—standard roads.
41%’) = UK, France and Germany: TomTom MultiNet U'S'f Interstate
= Korea: Statistics data of Expressways by Ministry UK. M_Otorway
c France: AutoRoute
> % of Land Infrastructure and Transport (as of the end Germany: Autobahn
] of 2012) Korea: Expressway
Q
o T . .
Travel speed between cities in Japan remains low.
[International comparison of travel speed between cities]
J
Japan Germany  France UK.
0
Total : 1,213,000km (1 00 A)) Travel speed

51 km/h § 90 km/h | 88 km/h | 72 km/h

National expressway: as of April 2013 between cities

Other roads: as of April 2011

Travel speed between cities : the shortest distance divided by the shortest journey time

Subject cities : major cities (prefectural capitals) and larger cities with a population of 50,000 or more with a
certain distance and major ports.

Travel time: Optimum route searching system with travel time (on Google Maps) 6



1. Ideal National Landscape and Road Traffic

[ The Road Network in Japan is Poor (2) ]

Japan’s actual fuel economy remains only half of its world—leading level of official fuel economy.

Actual fuel economies for new—car models
in developed countries

Official fuel economies for new—car models in
developed countries

Fuel economy (gasoline) I/100km

13 Japan
By < T (2009) -
us us
_____________________________ 10km/L
12 A 12 o |
n+——————— == == - Ell +——— ————————>
o
| S
10 Germany | __ o~ . S0 Ao Germany
UK 3
Japan =
Y ssS——— (T T T (2011) 2 9 e TN UK -——
2 I X
20km/L = ~ e N, I P
8 —— — G § f————-° N T e —————
- o ~o~\°oo..
O [ )
7— ______ bt ~.~o
e
(N
6 France | ——————————— 6 +———— France |
5 rm 1T 1T 1T 1T 1T 17177171 71T "1 "1 "1 "1 "T"1T "1T"°77T" 1T 1T 1T "1
OHNmﬂ'm@hmeHqummhmeH 5 rm 1T 1T 1T 1T 1T 1 "71T 1T 1T "T 1T "7T 1T "1T"7T T " "T " "T 11
O d N N <N ONNNOODO A AN NN ONOO O -
SR aB8S8888888883 8 2NN NDDS9993339332393 %X
™ e AN AN AN AN AN AN AN NN AN NN dd dod d ded dd dN~N~NSNCSNSNSRARASA
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. Ideal National Landscape and Road Traffic

[Frequent Traffic Congestion Causes Significant Economic Loss in a Society]

Annual travel delay reaches 5 billion person-hours (accounting for 40% of travel time), which

is equivalent to the labor of 2.8 million people.

40%

Normal travel time

8 billion person-hours

Travel delay

5 billion person-hours

40 hours per person

Travel delay is only 20%
of normal travel time in
major cities in Europe
and US.

Source: TomTom Americas Traffic Index
TomTom European Traffic Index

Although total travel delays are prominent in 3 major metropolitan areas, per-capita travel

delays are the same level across the country.
Travel Delay

Per-capita Travel Delay

(million person-hours) (hours)
500 60
450 , Nagoya Nagoya
Metropolitan Area 50 Metropolitan Area Average: 40 hours
400 Osaka Osaka
350 Metropolitan Area Metropolitan Area
40 ................. T I T I T I T oo T OO IITIITLL
300
250 - 30 HHHHHH — 1+ HHHHHHHHHHH
200 —
20 4t----—---——- - —-HH -
150 + ——- H H
100 +———Ft=r - -
o HHHHHHHHHHHHHHHHHHHHHHHHH R HH
50 t—+———"++---+H—HHH+ —— - I
o AL RN NNNRRR NNNNNNNYN I““l ““““““““““ 0 | | | | lII IIIII-II Illl- II II-II III | N | I
EEEERLERERET EEELEENE S R ARENAEA LS ESEAREATRE D L E R E R RS TER S S AR RN E S A RSN EALLEE RS EAERATE
SRS i e btk Giniebl PR Bt T L EHEHEAREAAE TS =B )| # N EEEAE A RE R AR S0 ) A6 6 A DB RS
= Prefectures % ® - Prefectures ™ *

Source: 2012 Probe data for Travel delays, MIC statistics for population (Oct 2012)
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2. Direction of Individual Countermeasures
-“Smart Use of Roads” Concept-



2. Direction of Individual Countermeasures

[ Possibility of “Smart Use of Roads™ (1) ]

Extremely high traffic demand only during certain hours, seasons and directions.

[Hourly traffic volume on a weekday] [Vehicle kilometers travelled during Obon holiday season]
() (National average of constant monitoring points) H:S:FD)(Kanetsu Exy. Nerima IC — Nagaoka JCT 246.1km)
1600 10,000 _
N North-bound- = | I %outh—boupd
1400 (Nerima to Nagaok agaoka to Nejima)
9,000
1200
1000 8,000 -
800
600 . . 7,000
M@rning peak Evening peak ho
400 - urs (7-8 am) (17-19p 6,000
200
0 - T T T T T 5,000
J ; D QD Q N DA DD
Q& Q& Q& L & & DR PSS QPSS
G e > % N NS ER SR SERNSEO PRSI
N ™ ® v S & aig & O DT 0T gt o8 B ot e e o

Source: Traffic monitoring data for passenger vehicles (Apr. 2014)

National total excluding major metropolitan areas. Source: Traffic monitoring data (Aug. 2013)

Truck loading ratio is declining.

Change in truck loading ratio Possibility to tackle traffic
FY1990 FY2000 FY2009
demand by “Smart Use of
Commercial 59% 51% 48%
. . 7
Private 35% 28% 25% Existing Roads
I - -
Declining

Source: Vehicle Transport Statistics 10



2. Direction of Individual Countermeasures

[ Possibility of “Smart Use of Roads™ (2)

Pedestrian and cyclist fatalities account for 50% of the total number of crash fatalities.

Annual fatalities (2013) - 4, 373
(of which pedestrians and cyclists: 2,184)

Fatalities (per 100,000 people) in other countries Source: NPA

Japan has the lowest number of crash fatalities involving Crash fatalities by distance from home
only vehicles and the highest number of crash fatalities
involving pedestrians and cyclists among the major

developed countries. (Japan’ s pedestrian and cyclist fatalities of 2.2 per
100,000 people is 2.4 times higher than UK)

50% of fatal crashes involving pedestrians or
cyclists occur within 500m from their home.

Pedestrians/cyclists Cyclists Vehicles

| Over 2km
UK 0906 16 31

23%

Germanyl.2 1.0 2.7 | 4.9
France 1.0 1.5 3.6 | 6.1
us 1.7 1.5 7.3 10.5
[ | |
I T T
00 5.0 10.0 1504, _ B
Source: International Road Traffic and Accident Database (IRTAD) (2011) Source: Institute for Traffic Accident Research and Data

Death +oll within 20 dave from the crach Analysis (ITARDA) (2012)

11



2. Direction of Individual Countermeasures

|

“Smart Use of Road” Concept ]

/ Goal ~N

[Infrastructure]

Functional metropolitan areas are created by providing compact hubs and networks

[Road traffic]

\ —Less travel delay and fewer crashes  —Environmentally friendly —Connected hubs /

Current road traffic

\

Our road network is insufficient, yet it is also not fully utilized.

-Unevenly distributed traffic demand -Declining loading ratio -High crash fatalities for pedestrians and cyclists

_J

ICT and other innovative technologies |j|> <::| Limited financial resources

and space

In addition to new, necessary road development, existing roads must be used in a smart
way to tackle various traffic issues.

Japan can mitigate traffic congestion to the level of European countries and US (up to half of the current level).

12



2. Direction of Individual Countermeasures

|

(Additional Info) Achievement of “Smart use of roads” Efforts

Lead the world in eliminating toll-gate congestion.

Travel delay

Congestion at toll gates

2000
(Before ETC was
introduced)

Note: ETC was introduced in 2001.

2008
(After ETC was
introduced)

3,974 times

(accounting for 30% of entire
delays on expressways)

Introduction of ETCE

*Internationally :
standardized Japanese
ETC is used across the
nation.

*90% of drivers use

ETC.

\%4 Toll-gate

60times ongestion is
eliminated.

Note: Frequency of congestions is defined as the frequency congestions occurred over 30 times a
year or with an average length of 2km or longer and five time a year on major
identified congestion segments

Safety

Annual crash fatalities are reduced to a quarter.

[Annual crash fatalities]

1970
(called “Traffic
war”

2013
(current)

16,765
deaths

Fererermsrerrsrssrrssresssrssrresees .
: *Improved pavement andé
! added sidewalks

: - Safety improvement in

: black spots. :
: *Improvement in vehicle
: safety features and :
N/ i-Stringent enforcement,

4,373
deaths

13



3. Direction of Individual Countermeasures

14



3. Direction of Individual Countermeasures

Direction Ahead, Issues to be Overcome, and “Smart Use of Roads” Efforts

Direction ahead Efforts

E <Supply side>

Emerging traffic engineering using big data

Correct inconsistency in real traffic capacity throughout a road
ientifi with bottlenecks

Scientifically tackle areas
Removal of toll gates on expressways
Preference to ETC 2.0 users and innovative toll gates

<Demand side>

Smooth traffic and
1
Energy efficiency (1) Travel delay

Smart way to secure
traffic capacity

Traffic Demand Management to best utilize existing network

Minimize road closures and lane restrictions
Environment and -
(Zi_Trb?;{e' {ime Provide services on non-expressways
Comfort refiabiity : ——
Provide travel that arrives in time

Differentiation of roles of roads: encourage drivers to use safe
Safety and Security (3) Safety
Discourage through-traffic and slower traffic on residential streets
Local revitalization and (4) Vibrant Directly connect strategic facilities and expressway exits

International Competitiveness Establish network connecting hubs

oSN lJews

Identification and improvement of potentially dangerous spots by
using big data

Smart crash
reduction




(1) Travel Delay

16



3. Direction of Individual Countermeasures (1): Travel delay

[ Emerging Traffic Engineering Using Big Data J

New traffic engineering makes good use of big data to identify the actual traffic capacity of
roads, as opposed to the number of lanes.

Identification of actual traffic capacity Actual traffic capacity is different
depending on road geometry

Vehicles/lane hour

Big data analysis
8 y 1,800
Traffic speed
(km/h) -
120 Initial stagg. 1. 600 Hanazono on Kanetsu EXpy (tokyo bound)
stable traffic I ’ 3 lanes Cause: sag
T 10:00 12_00 14Od ‘ Partially additional lane ‘
BOBE—S~ " 5.0 .
i Yamato tunnel on Tomei EXpy (Tokyo bound)
80 Intermediate stage: 1,400 3 lanes Cause: sag
Congestion-prone
traffic - ‘
16 5 Makuhari on Keiyo Road (tokyo bound)
Actual traffic e 1.200 2 lanes Cause: sag and merging at IC
40 capacity ’
(the maximum level ; ) Final st _
of stable traffic flow) 5218 OO ; I?f? ; agke. Chohu on Chuo Expy (Tokyo bound)
- ratfic backup ./ 2 lanes Cause: sag and merging at IC
: 1,000
L 000 5 000 Vehicles/lane hour @ Kobotoke tunnel on Chuo EXpY (Tokyo bound)
0 ’ ! 2 lanes Cause: sag, reduced lane, and
Definition of traffic volume: number of vehicles  Source: Partially additional lans tunnel
i Probe data for speed during congestion and traffic monitoring data on the Tomei
travelling on a lane per hour Expressway segr:ent betwfen Hitano Nakai and Yokohama lilllachida (Tokyo 800

bound) on April 29 (holiday) in 2012 17



3. Direction of Individual Countermeasures (1): Travel delay

E.':orrect inconsistency in real traffic capacity throughout a road (scientific countermeasure for bottlenecks)}

Scientifically optimize traffic flow by correcting inconsistency in real traffic capacities.

[lllustration of inconsistency in real traffic capacity] [Optimization of traffic flow]

There is a sag, although the road has 2 lanes all the way. Temporarily create 3 lanes for a section of Tome:

and Toyota JCT)

Before

1
|
1 |e 10%
- 300 p1g 360 g
|
o
m * r ———————————
. The bottom of the Sa
1 e ¢ |
Note: "Sag refers to a change in | 0%
I I gradient on the road. | BB 3% 3%
D!
i |
Illustration of real traffic capacity o e e e e e e e e e e -
Tokyo—bound (21km) —
Toyota \.JC;I' O.k_azf‘l'fill—(:’\ v _‘O_!_:?\I/‘viﬂG'amagori IC
For N ~ For Tokyo
or Nagoya - Y

Nagoya—bound (15km)

3 temporary lanes resulted in fewer congestions.

250

2 M Crashes

2 200 -

@ Heavy traffic
Improved road after correcting inconsistency in real traffic %“ 150 N ..
capacity < 100 | Periods

% 1 Before : April 17 (Sun) to

s 50 1— —]38— i July 19 (Tue) in 2011

033- 0 — | After: April 15 (Sun) to July

£ ' 17 (Tue) in 2012

Before After --------------------

Expressway (a section of road between Otowa Gamagori IC



3. Direction of Individual Countermeasures (1): Travel delay

[Correct inconsistency in real traffic capacity throughout a road (Scientifically tackle areas with bottlenecks) ]

A Working Group Provided Countermeasures for Congestion at Kobotoke Tunnel and Chohu
on Chuo Expressway after Discussion on June 30.

Long delays at Kobotoke
Tunnel segment mainly during

NCAN &

g S 18 M Ml

-
Tip

xR
i |
J% PEE {5/

?" /g*‘ﬁ" o

, .33#-4

l \I?EIC

‘E t NEFEE,

Z 87 8J0T (W)
e

o

the evening on holidays — c - e L :
N . xﬁ‘_ 30KP : L) é‘} g E[ AL T ﬁﬁm1é gﬁﬁﬁlc ;%x%f \xr'@
e \;%Jcr : e 7 1= Evd
S e e : l'ﬁfﬁmlc' A v
=~ o] ; o e DG r. 74 s 5% Chofu segment %
Esiiery . £ ' PYRIRN o/ il & @ b
T A he \4&* ‘JZETJ—'?K: 5 #AC ﬂmﬁ,ﬂq@c i A H26628588 B0
g_ 5 f ¥ IHK:A@']U@ EXpI’ESSVVa\/s // *E*ﬁﬁﬂ/ &) - ’ : S*Eg%ﬁ[ﬁ“ IC"‘"V_IEU-IC) 2  100]
& ) \Lafe Legend A g : ; ‘
e rr X I Kobotoke Tunnel e Long delays at Chohu IC and Jindaiji -
O | Chuo Ex NP L= 2 001m (Tokyo bound) N [
Lo 2 ¢ HE— 9% s — x ) E B t inl
> 35 ¢ s 4 tancs y j - Xpressway bus stop mainly on P
w ',\'(5.‘. Other Expy i kd . &
lusgl 772) e weekday mornings. %
31 :'m nder construction ° A % < 5 ﬂ
[Countermeasure] E BERKICT(ERELER) Source : google map
Chofu segment

Kobotoke Tunnel

Add another traffic lane on Tokyo-bound route

Nagoya-bound Tokyo-bound

Currently 2lanes

Kobotoke tunnel may need to structura

Currently 2lanes

Tokyo-bound i

——"~~

Additional lane

Existing road width

Re-arrange lane alignment, within the existing road width, on
Tokyo-bound route.

Nagoya bound

Tokyo bound |

Ily change.

Re-arranged lanes

19



3. Direction of Individual Countermeasures (1): Travel delay

Vs

Removal Of Toll Gates On Expressways By Correcting Inconsistency in Toll Rates

Current inconsistent toll rates among different expressways resulted in a number of toll gates.
Remove unnecessary toll gates by introducing seamless toll rate classification

- RN 3
O hA ,--;%:-*5“?2.% =
2 T e QT %\
a BEE#E~NCO . PCE O ———
F L . O EEE\ EEF‘E ﬁﬁ W E‘“ : Toll gate
IE S " - ot (29 locations)
oL kg % . y :

By om
LA

Niiza Toll Gate
(Kanetsu Expressway)

I Fl=t rate toll asof Jul 2, 2014

B B W pistance-basedtol ] ]
EEE Motin service

Flzt rate toll

3
§ [ pistance-bazsd toll In service
%@‘
=

20



3. Direction of Individual Countermeasures (1): Travel delay

["ETC 2.0" encourages drivers to wisely use expressways.

It is important to let road users wisely select the optimum route from multiple choices
depending on traffic conditions, including congestion and crashes.

If tollbooths are removed, routing information will not be available.

A new system “ETC 2.0” was introduced to collect routing information using existing ITS

spots.

[lllustration of smart routing by "ETC 2.07]

1. Detour to the nng road
when inner cty roads are all
congested.

Q

&,

o BEES

o

6
8 %
1_0 ﬂ;‘i

o

of Fxif =
Q

EFEE;E

RERE

<
i
£ N

g/m

nooo

B

(o]

o ¥

ko

4 ¥

o o
o{%ﬂ‘}i
o O
o

2

-

T s

o X gﬁsﬁ

2. Temporanlyext the
expressway 1o general roads if
oongestion or crashes occur,

HEEF

Legend
© O O Information of vehicls location

[Outline of "ETC 2.07]

ITZ spots have been
placed at 1,600 locations
OGN SXpressWaYs.

+ Existing [TS—spot ready units will work for
ETC 2.0 after re—installation of the
svstem.

+ Collect routing information from existing
ITS spots

=
&

ETC 2 O-ready
onboard unit

ETC 2 O—-ready car
nawvigation system

21




3. Direction of Individual Countermeasures (1): Travel delay

ETC 2.0 Brings New Toll Gates That Allow Higher Speed Passing

Currently, drivers have to slow down to 20km/h to pass the gate bars of the ETC toll gates.

ETC 2.0 toll gates will be installed when a new seamless toll rate classification is introduced.

ETC 2.0 toll gates and dedicated lanes

<Feature> ;
At ETC 2.0 toll gate with no [
gate bars, drivers don’t have
to slow down as they did
before.

ETC 2.0 lane

ETC 2.0 lane

0 e,
0‘

2.0/cash
lane

22



3. Direction of Individual Countermeasures (1): Travel delay

Traffic Demand Management (TDM) To Best Utilize Existing Network
* Spatially and temporally uneven traffic demands cause congestion.
* TDM can mitigate congestion.

TDM, in combination with road development, helps to mitigate congestion.

[TDM measures]

1. Levelling temporally uneven traffic demand 2. Shift to mass transit

2

-------------------------------------------------------------------------------

Efforts to level off chronic congestion on

--------------------------------------------------------------------------------

Heavy traffic demand during particular hours Shift from passenger cars to mass transit (i.e.
(i.e. commuting hours) are leveled off.

use of public transit and Park & Ride practices)
is promoted.

Examples Examples
* Staggered commuting hours, flextime *  Promotion of public transit and bicycle use
* Adjustment of working days * Introduction of Park & Ride system
. Levelling spatially uneven traffic demand 4. Reduction of traffic demand

Efforts to improve transport efficiency for

particular roads logistics to reduce traffic demand.
Examples Examples
*  Provision of road traffic information * Joint transport/delivery
* Road pricing *  Promotion of high-occupancy vehicles

-------------------------------------------------------------------------------

--------------------------------------------------------------------------------



(2) Travel Time Reliability
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3. Direction of Individual Countermeasures (2): Travel time reliability

Ve

Minimize road closures and lane restrictions

90% of Expressway closures are caused by bad weather, disasters, and road work.

Closures on general roads are caused by a variety of factors, including regular road work, power/gas
line work, and road occupation accompanied by roadside building work.

Because expressways have high capacity, they should be open as much as possible even during bad
weather and road work.

Causes of expressway closure (2012)

Highsea 0. 1%
400 hours-km

Crash
13%

80,000 hours-km

Earthquake 1%
2000 hours-km Other 12%
————=.\.40,000 hours-km

Bad weather
and disaster

Wind 6
20,000 hours-k

Fog 6%
Road work 47% 20,000 hours-km SnOW 60%
310,000 hours-km
40% Rain 15% 190,000 hours-km

260,000 hours-km

e

Other than regular road works, a closure of General roads
can be caused by

-power / gas line works

-road occupation accompanied by roadside building work

:Liiimi/lrnngzzdggfp(;rii::;i?;c of commercial facilities TOtaI 6 60' OOO hOu rS'km TOtaI 3 10' 000 hours-km

Source: Expressway companies 25

50,000 hours-km




3. Direction of Individual Countermeasures (2): Travel time reliability

|

Keep Expressways Open Despite Bad Weather }

Expressways are often closed due to poor visibility caused by heavy fog and snow storms.
Expressways are closed even before a snow storm hits, which causes heavy traffic congestion on the
general roads that run parallel to the expressways.

In addition to improvement of snow removal capacity, it is necessary to open one lane first and/or allow
traffic service at a reduced speed.

Long-hour expressway closures by cause

~ Snow e~ Fog
[= =
& &
2012 2013 2012 2013
1 lwamizawa-Bibai Ebetsu higashi- lwamizawa 1 Hiji JCT-Hiji Hiji JCT-Hiji
( Douou Expy ) (Douou Expy) (Ohita Road Hiji (Ohita Road Hiji
318 hours 349 hours 355 hours 167 hours
Ohita Nogyo Bunka
Ebetsu higashi- lwamizawa Sappro Minami-Sapporo JCT Yufuin-Beppu
2 2 K Aan_Havami
(Douou Expy) (Douou Expy) (Ohita Road) (Usa Beppu Road)
221 hours 293 hours 343 hours 164 hours
Fukagawa JCT- Ohita Nogyo Bunka
Usa-Hayami Yufuin-Beppu
3 [ =Y DEPSRSRS R ) Py 3 K nan_Hawvam i
( Fukagawa Rumoi (Usa Beppu Road) (Usa Beppu Road) (Ohita Road)
164 hours 269 hours 303 hours 123 hours
i~ Rain x~ Wind
f [
& &
2012 2013 2012 2013
1 Yatsushiro JCT-Hinagu Takanabe-Saito 1 Naha-Kyoda Kojima-Sakaide
(Minami Kyusyu Road) (Higashi Kyusyu Road) (Okinawa Road) (Seto Chuo Expy)
A long back-up on parallel general roads due to a 102 hours 160 hours 160 hours 105 hours
closed expressway during a snow storm. Kawasaki Ukishima JCT-Kisarazu -
Kadokawa-Hyuga Uenohara-Katsunuma Awaji minami-Naruto
2 2 Kaneda
. (RODpE Awajl INaruto
(Higashi Kyusyu (Chuo Expy) (Tokyo Bay Aqualine) Y
84 hours 113 hours 78 hours 20 hours
Koka Tsuchiyama JCT- Namamugi JCT-
3 Takanabe-Miyazaki nishi 3 Kojima-Sakaide
Wiie aten Mt iien 1T
(Higashi Kyusyu (Shin Meishin Expy) (Seto Chuo Expy) (Ohguro Route TME)
34 hours 102 hours 24 hours 10 hours

HE) HREBRRHLT -3 26




3. Direction of Individual Countermeasures (2): Travel time reliability

Ve

Keep Expressways Traffic Lanes Open During Road Work

e Expressways require periodic maintenance which involves road closures and lane restrictions.
* Road work has been planned to reduce influences on traffic by sharing a parallel road with traffic going

* In addition to current efforts, new efforts are necessary to minimize influences on traffic, which include

in the other direction and reducing work period.

reducing road shoulder width to provide an additional traffic lane.

Required maintenance work for expressways Road work planned to reduce influences on traffic

Work that involve lane restriction

Bridge maintenance

Deck repair/replacement

Joint repair/replacement

Tunnel maintenance o b /‘{D $
| ‘i ¢ Faciliti Work site e Shared road b\
n on mergen HITI u ] ]
>pection of emergency taciiities Avoid road closure by having traffic share Reduce the restricted period by
Finishing plate cleaning a road with traffic going in the other shortening the work period.
direction.
Lining concrete repair Further effort -

Pavement maintenance

Create provisional lane by reducing road shoulder

Pavement repair/replacement ) T >
width to minimize impacts on traffic.

Road sign repair

Equipment maintenance Lane restriction Provide additional lane
Inspection/repair of Information boarf ﬁ f\ 7/\
Road sign repair/replacement Shoulder Traffic Work » Traffic  Traffic Work

lane I L 1 lane 1 lane I
Shoulder 27

Guard rail repair/replacement




3. Direction of Individual Countermeasures (2): Travel time reliability

[ Minimize Expressway Closure/Restriction Period Due to a Crash ]

* Accidents on expressways involve inspection and removal of damaged vehicles on the scene, which
usually causes road closures or restrictions.

* Reduction of the road closure period is critical particularly for access roads to the airport and other
roads that people expect for travel time reliability.

e Currently, road administrators move the damaged vehicle to the neighboring IC personally, which can

be changed to reduce the road closure period. A coordination effort should be made to change this

practice.
Procedure in the event of accident

Accident occurs

R | of hicl
First-aid, fire extinguishing, emoval of damaged vehicle

Recovery of road damage
and on-site inspection

Example of long-hour lane restriction on east-bound Higashi Kanto Expressway on Sep 18 2013

N Urayasu Chidori cho Wangan Ichikawa

1 1
¥ 9 km of backup _.I ul ‘.I_-L 2 lanes closed

I WW— = [ BN

oAyo] 104
elJepN Jo4

Congestion delayed the tow truck from reaching
the scene via Urayasu.

Accident location

Between Koya JCT and Wangan Ichikawdl FExm&E%

$ BN

Lane restriction period:

3 hours 32 minutes Source: NEXCO East and Tokyo Metropolitan Expressways data 28




3. Direction of Individual Countermeasures (2): Travel time reliability

[ Provide Expressway-Level Rest Area Service on Free Expressways

e Current free expressways have few rest areas.

of over 3,000km.

* Free expressways will increasingly be developed in the future.

* A new national program will provide rest areas along free expressways with a total length

Total length of free expressways

Current:1,654km =) Future:3,220km

In service (as of Apr 1 2014) After completing the ongoing constructions

Proposed direction for rest area development on free expressways

1. Provide rest areas in a systematic manner for free
expressways that extend: over 3,000km.

2. Michinoeki roadside stations are allowed to be
developed by local bodies to provide services with the
minimum facilities of a parking lot and rest rooms.

3. In addition to basic roadside types, rest areas can be
provided in the vicinity of an IC, taking advantage of
free expressways.

-ﬂ Roadside type ﬂ

Michinoei roadsid

o

statio

Free expressway

In addition to basic roadside
types, rest areas can be
provided in the vicinity of an

Michinoeki roadside |

station

1C.

Amended ordinance of Road Signs (Mar 2014)

EL
ERREODIES

Seiryuchaya Kawahara

ICHRA &L Y 300m

Sign on expressway shows a guide
ichinoeki roadside station.

General road

29



3. Direction of Individual Countermeasures (2): Travel time reliability

Provide Travel That Arrives In Time

Drivers often depart earlier, because congestion-induced delay can not be precisely predicted.

Drivers are forced to depart early because of the low time reliability of road traffic, which increases
unnecessary travel time, in addition to travel delays (5 billion person-hours).

| e U /"\.’l" 7 e s A BEHLE
pevaton ' <& -.,;//, i / / L=44. 6km '.:{I{ ..ﬁ? = E%’r%dchjr'-
* Deviation is defined as a travel time difference | "1 (, ’:/;é(“/’”  EEEE— TR e e o 'o_‘” k- )
excluding 10% of the top and the bottom. ﬁ/ Wr7dre Kobotoke Tunnel "‘vﬂ A =
K"' AA L= 2001m (Tokyo bound) X 23 4 ¥ A E =
e I o e e
* Smaller deviation means high time reliability. ‘?g - , é y E e AT QP chiowji T gz
g ~ *ﬂ'””w o] oo LIRS ) (A
* Higher deviation means less time reliability. % F .l: A.° e S N7 i
e el !imc - iR SV A
a« = MRHERE e :
Top-10% Bottom -10% /?,}jf)“q CM.IO,EXPY’ /)f‘.‘-‘ % i o { ‘:‘ﬁ e ;;.. n s
[ | Ler et |o . ‘f » J_( A "‘ e : st -. <LJ" ’.’Jf‘,’:_"._ “-;'l;/, ZHHIED B
' .c)\uutjcu c)\uuufu . . / ﬂ‘,‘,"({ vol: o esuan;g :mmy ’- :é ’ ':_:r " ’&@#“/m e }. j_’mﬁlﬁ\c
Distribution of travel times in the Kobotoke Tunnel section on Tokyo- By ';‘ Y LT D7t A Ty £
(e f =1, ; el TR ol RN i
bound Chuo Expressway J S VA g
2km , Hi#:google< v
WEELGEY Weekend
[
80% 80% . K
[ ] -
% lmmute&oL) o0 44 minutes of
-
o0% deviation 0% deviat <—
2 50% > & 50%
c M c
S 0% Ranging from 25 S 4006
g ' 3 Ranging from 26
£ 30% to 32 minutes T 30% ging
0% < 0% to 70 mjnutes <
10% \\ > 10% \
0% = . / 0% e f}
0 10 20 30 40 50 60 70 80 90 100 145 155 0 10 20 30 40 50 60 70 80 90 100 145 155
Travel time (minute) Travel time (minute)
Calculation of travel time: simple average of travel time obtained from probe data between Calculation of travel time: obtained from probe data between Ohtsuki IC and Hachioji IC 30
Ohtsuki IC and Hachioiji IC (Tokyo-bound) in a unit of 5 minutes. (Tokyo-bound) in the period between Apr 1 and 30 in 2012.
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3. Direction of Individual Countermeasures (3): Safety

[ Differentiating the Roles of Roads: Encourage Drivers to Use Safe Expressways ]

expressways are less utilized than in other countries.

* Number of fatal crashes on expressways is one tenth of those on general roads in Japan, yet

* Fatalities and injuries could be dramatically reduced by encouraging use of expressways.

Fatal crashes by road type in Japan

| |
Expressways| | 11 < One tenth Current 5[50
General roads 107 Future
0 50 100 150

Fatal crash per 0.1 billion VKT

Source: NPA (2011) and Traffic monitoring data (2011)

Expressways’ share in developed countries

o, o) 0, 0,

16% ‘ 33% ‘ 30% ‘ 31%

Source: “Expressways” include

Japan: Road traffic census 2010 Japan: High—standard Arterial Highway System, Urban
US: :Highway Statistics 2011 (excl. Puerto Rico) Expressways and Rural high-standard roads.

France: Faits et Chiffres US : Interstate, Other freeways and expressways
Germany : Verkehr in Zahlen France : Autoroute, Route nationale interurbaine a

caractéristiques autoroutiéres
Germany : Autobahn

Use of road by type in Japan
Total travel: 700 billion VKT

60%

0% 20% 40% 60% 80% 100%
M Expressways @ Arterials [l Local

Source: Road traffic census 2010 and
Vehicle transport statistics 2010

Estimated reduction of annual fatalities and injuries on
expressways if expressways’ share is increased to 30%

Fatalities 600 less /year
4,373 (2013)

Injuries 200,000 less /yeat

790,000 (2013)

Note *:
Fatalities and injuries per VKT were obtained from actual crash data on
expressways and general roads. Then they were re-calculated assuming shares of
expressways and general roads were changed. 3 2



3. Direction of Individual Countermeasures (3): Safety

|

Identification and Improvement of Potentially Dangerous Spots by Using Big Data ]

Methodology of black spot identification is shifting from a crash-rate-based, segment-by-segment

analysis to a big-data-based (sudden braking locations) analysis.

New methodology is effective in identifying black spots and improving the safety of those spots.

Work flow of identification

Big data analysis identifies spots that
experience frequent sudden braking."?

g

Identification of causes by on-site
inspection

1

Improvement of identified spots
for safety

*1:

*2:

Saitama Prefecture defines sudden braking as braking
with over 0.3G of deceleration. In this case, 160 spots
which experienced sudden braking 5 times or more
were identified as “frequent sudden braking spots”. In
general, 0.6G of deceleration are thought to cause a
feeling of discomfort to passengers.

Effects are calculated based on Saitama’s data. A total
of 160 spots identified as “frequent sudden braking
spots” and 145 crash spots were taken into
consideration in the calculation.

_________________________________________________

Case examples

Pinpoint identification of the frequent
sudden braking spot

By trimming vegetation that had been blocking
the view, sudden braking is reduced.

Frequentstdden-
braking spot = "=

Before

*2
Effects Reduction of sudden braking in a month

70%
reduction
908
5@
Before After

After
improvement

\7egetation was
_trimmed._ ;.

Reduction of annual crashes that cause
fatalities or injuries

20% reduction

L8 146

After ‘

Before
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3. Direction of Individual Countermeasures (4): Vibrant communities

Eliminate Through-Traffic and Enforce Speed Control on Residential Streets

50% of pedestrian-involved crashes, which accounts for a half of the total crashes, occurs within 500m of home.
While encouraging drivers to use expressways, the authority rigorously enforces through-traffic and speed control on

residential streets.
This will give pedestrians and cyclists their space back.

Crash fatalities by transport mode (2013)
4,373 deaths

<€

>|

Pedestrians and cyclists
Motor cycle e
2,184 deaths Y

1,429 deaths
(0}

VANS

Distance from home

over 2km

Woonerf*

Note *: a street where pedestrians and cyclists have legal priority over motorists.
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(4) Vibrant Communities
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3. Direction of Individual Countermeasures (4): Vibrant communities

[ Directly Connect Strategic Facilities And Expressway Exits

Currently, drivers have to use general roads to reach important facilities after exiting expressways.
To directly connect strategic facilities and expressway exits, a wide range of development forms will be
considered, including publicly-financed development and privately-financed development, depending

on the facility’s communality.
e Smart IC will be fully utilized.

Examples of facilities directly connected to expresswav exits
Osaka International Airport (Hanshin

Expressway lkeda Line)

Iwate Prefectural Funawatari Hospital (Sanriku
Coastal Road)

Iwate Prefectural Funawatari Hospital

72 el
T

Eligible facilities

*Critical care medical center

>

ui‘: *Large commercial center

E *Industry park *Airport

n9 " Logistics center *Port etc.

No 2 North Sendai Industry Park
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