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tb*t tl, This p_aper orplains the current status of the road environment such as air pollution

11d, 
noise ,r. Jjp19 and states meilures being taken in,Japan for improving ihe road

environment. Further the Environment Policies for infraitrucnrre c6nstruciion tateiy
announced by the Uinistry of Construction are introduced.- 

--- -----

T.INTRODUCTION

Jap-an has been experiencing rapid economic gowth since 1960s. People and industries have
gathered to- urban areas at the same time. Transportation demarid has also increased
tremendouglY an{ _a share of motor vehicles accoilnted for 60 per cent Or p"ir"ngo
transpg.rtafio.n 11q:? per cent forfreight transportation in 1993 (32'per."rt *a zB piiiEni
respectively in 1965). Car population also gre* to 6l.6 millions in tlgf from7.2 miilions in
1965.. As a-result, there.has emerged traffi pollution such as air pollutiorl noise, vibration,
etc. in roadside areas, in particular along arterial roads in the u'rban areis. fni followinc
chepters show the status of road environment in Japarl measures taken to alteviate roaf
environment prgQlgmg and the environmental policiei lately announced by ttri trtinistry oi
Construction in it's jurisdiaion.

2. STATUS OF ROAD ENVIRONMENT IN JAPAN

In this chapter the status ofroad environment in Japan is stated in respect ofair pollution
such as nitrogen dioxide (No z), suspended particulite matters (sptvf), hoise, etc. '

2.1 Nitrogen Dioxide

There are 336 monitorin-g-stations of-Np 2 located in the roadside areas throughout the
country.in 1992. About 229, cent of the.stations did not meet the environmeniil quality
standard,. not more than 0.06 parts per million (ppm) They were mostly located in thi
metropolitan areas. Figure I sho-ws the transition of annuil average d6nsity of NO 2
monitored at the same 2l stations from l97l to 1992. The density ofN-O , .emains over th;
environmental quality standard because the traffic volume has increased-so much although
various improvement measures have been taken to reduce the NO 2 density.

2.2 Suspended Particulate Matten

There are also si; stations monitoring SPM in the roadside areas from 1975 to 1992. The
average value of the-qqryalayeJage densitie-s of them has been remaining about 0.05 m/m',
not improving . ln 1992 only 34 per cent of 182 monitoring stations near the roads me-t the
environmental- quality standard of SPM, the annual 98 per-cent value of daily averages not
more than 0.1 mg/m', while 58 per cent of 1,408 itations in other areai satisfr-ed the
standard.
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Figure I Annual Averagc Deosity of No and No2 at 2l Roadsi&Monitorins Stations

2.3 Othcr Pollutents

With regard to the zultur dioxi-de, 77 of 78 monitoring tt?ti9it^tl-lf.roadside areas m€t the

Jir#iffirtJgl4iw 'I-J;a;li," -,,41.8 per cenf vahe of dailv 
?;13:ilr"J TffiXo:ifi;ffi'I ise, 

"i";;-p"fit"q" 
*it1, littie sultur has-been.uset

situation has been oUseruel as to the carbon ,o**id", of which the enviro-nmental q"al'ty

;ilI";j ir noi n,or" t1,- lo;fi ini"t . of theannuai 98 per ce^nt value qraqlv averages'

;il tu;i 
- **Uurtior'il"b;; improyed lealing to perfect combustion due to

id;t;;"tt and good maintenance of vehicle engines'

2.4 Noisc

There were 4,51 I monitoring points of road traffic noise throughout the country in 1992'

Ficure 2 indicates tf,J ,ooni"t.itirg 
-risults. 

Si per cent of rhd points did not meet the

;f#;;#fii,"ri i'"iiiiiia;;fila t'amc ndise (see rable l),3rra 3l.percent exceeds

;il-r"qril iirriitr, 6;;hi;[ tfri-noise level cauies requests.for taking improvement

;;*;ilr;; ttre piefejrurJ;ilt 
"oun"itt 

and/or the road administrators. The limits are

liip"f":t"i iio dB ;.;; trt* tr," Ln iton*"ntal qualiq:qqif:.The poor attainment is

;-b;;"d in the metrop.ilt* *i* and in the urban areai near the trunk roads'
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Figure 2 Compliance with Environmental Qrulity Standards and Reqiest Limits
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3. IMPROYEMENT MEASITRES OF ROAD ENVIRONMENT

3.1 Environmentel Impact Assessment

Consideration of the environment is essential prior to determination of the highway projects
so as to smoothly execute the projects succeisfully preventing environmental poflutiori and
preserving the- natural environment. Environmental impact asiessment @IA) is one of the
leading procedures used for this purpose.

It was decided by the Cabinet meeting in 1984 to conduct united enforcement of EIA for
projects to be executed by the Government and also in which the Government is involved
throrrgh licensing or granting of permission. In accordance with the Cabinet decisiort
notifications entitled "Outline for the Enforcement of Environmental Impact Assessment

lelating to Projects under the Jurisdiction of tf," f.Ainistry oiioniiru"tioni' and 'techrricJ
Crr.ridelines for the Environmental Impact Assessment of Highway Construction Projects
under the Jurisdiction of the Ministry of Construction", were issued in 1985. Since ihen,
EIAs relating to the highway projects have been carried out based on these notifications. The
flow of the EIA procedures is indicated in Figure 3.

The following shows the projects and the environmental factors subject to the EIA.

Projects subject to EIA:

i) New construction and reconstruction of national expresgways (excluding small-
scale reconstrucion zuch as the addition of an interchanle);

ii) Construction of a national highway and a bypass for a national highway of four or
more laneg and widening of a national highway to add new lanes to four lanes
( limited to sections exceeding l0 km in length); and

iii) Reconstruction or new construction of the Metropolitan Expressway, the
Hanshin Expressway, and a designated crty o(pressway with four br more lanes
(excluding small-scale construction such as the addition of ramps).

Joumal of the Eastcrn Asia Sciety for Transportatiou Studies, Vol. I , No.2, Autrrrltn, l99j
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Figure 3 hoccdurcs fr Envirmmental Impact Assessment
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Environmental factors subject to survey, prediction and assessment:

i) Factors related to pollution control
a) Air pollution (CO and NO 2)
b) Water pollution
c) Noise
d) Vibration
e) Land subsidence

ii) Factors related to conservation of the natural environment

0 ToPograPhY and geologY
g) Fauna
h) Flora
i) Landscape
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3.2Individual Mcasura

e. Improvement Measures for Gas Emirsion of ychiclcs

Regarding the air pollution" the basic mea$res are the souree control. While manufacturinc
improvements of automobiles are.presently going oq there are also the dwelopment ani
dissemination of low pollution vehiiles.

i) Gasolinc Enginc

Mtrogen oxides (NOx) in the exhaust gas is a product of reaction betrycen nitroren and
o)ryge.n in the air during high tunperarure combdstion. The temperature of combusfi; ir;
very im.portant factor. one way to rduce thc emission of'Nox is thc ixtilst-G;
Recirculation (EGF) technology that rccirculates orhaust gas into intatJ air in *A;t"
lowcr the combustion temperatureand-sloy down the sleed-of combustion. The technology
has been found to be quiie effective in decreasing NOx. rhis is beciusc til; "-dil i;iincludes large amount of inactive CO 2 and H z O-

fhe catalpei method is another effective means lor redgcing pollutants in the exhaust qas.
The-ternary catalyzer..Inq*! thoroughly removes three elemeiti of the exhaust ga& Cd,"HC
and NOx. The electric fuel injeaion system supports this method bv maintainini ttre nairo*
range of air-firel.ratio,- which makes'a certailr'mixhrre ratiJ ;a tlfu ihr-;;ffii;trJ;J;
which the resolution of the elements takes place.

ii) Diesel Engine

If .we look at the combustion in the engine, Ox is mostly produced at a time of hich
temperature combustion immediately after fuel injectio-n.' Provided the combusti6;
temperature is lowered and the firel hjection timing is dehyed, the emission of NOx can Ue
reduced. These are major means bein! utilized for-the reOucti6n of pollutants by ttre dieset
engines.

The catalyzer used for the gasoline engine, howwer, is not effective for the diesel vchicles'since soot is contained !n the exhaust gas. Even if the soot is excluded, NOx is still difficllt
to remove because the fuel-air ratio is lower than that of gasoline enginl.

iii) Erheust Reguletionr

The regulations on the altomotive exhaust gas6 are enforced by engine model in respect of
!h9 f* m?ttq$.CO,.HC, NOxgnd sgoilne soot for aiesit vitricles only). Sirice the
influcnce of vehicle weight ig gignlEcaqt for gisoline cargo vehicles, regulatiorivatues ainfer
acco.rding to the vehicle ygiglrt. Density regulations ariadopted fbr dfie diesel vehicles by
combustion chamber model. For passengcr vehicles, of whicfr contribution is confined onli,
to CO and HC emissiorl the emission has been drasticdly reduced by the enforcement ofth-e
1975 regulations. Regulations on NOx havc been gradually strenithened since 1973 and
further reduction of about L0_pgt cen! his been aclieved b! the tI78 regrrlations. For the
cargo. vehicles- the 1988 to 1990 regulations led to 15 to 60 per cent rofuction in NOx of
gasoline.vehicles and_10 to.20 per- ccn! reduction in NOx of diesel vehicles. Figure 4 shows
thc regulations on NOx enrission thus far.

b. Dcvclopmcnt of Low Pollution Vchiclcs

As mentioned 
"!o-n., 

in comtination with improvanents of gasoline and diesel engincs, the
development 

"lA 9pqe.iflion of low pollution vehicles arJalso important to im[rw6 the
gas.emission of vehicles.. Table 2 is-a srinmary of comparison of vari6us cars, incliding low
qollulion vehicles -ulng srbstitute fucis for 'grsoline and diesei oil, fnder
derrdopmcrn/rescarch throughout thc world. Only a fcil fnas of them alc in pra&ical usc

Policies and Improvanrort L{caancs of Rod Envirooment in Japan
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due to high cost and insufficient performance compared to the existing cars and most t)?es
of the loi pollution vehicles are still to be developed further.

c. Road Structurc Measures

Although road structures are determined consi-dering topography, groun$ stability, l-{ Y:"
in ioiaiia" areas, etc., they have a strong influencE on n-oise propagation in the roadside

areas Noise levei distribution is shown fdr some road structures such as flat, cut, fill an!
J"r"tJ sections in Figure 5. For specific spots which need further noise reductioq -roads* U" imagined as c-overed canal- structures, shelter or. semi-shelter structures (sheltgr

rt."G"r rriich have air openings on top). However, in using these types of structures, it is
i.[ort-t to take into consideraiion venti[ation of exhaust gases and constnrction cost.

HirofumiOHMSHI

6) ttld

ot Bla

0 H(Elta

Figure 5 Noise Propagation in Various Road Sections (Unit dB)

(Fon lane roads; Traffic volume: 1,600/Mane; Tral[c speed 60 kdlt;
Ratio of heavy vehicles: l5 %)

d. Noise Bariers

The noise barriers produce positive effects in noise reduction and further tl.reV.are,ea1i!

"rt"Uti.t "a 
as far aj access tb roads is controlled. There are two kinds of noise barrierq- a

;;iffii", t),p"-*J an aliorptiol UPe: In case that the reflected bound matters on the

;;-;;rit" ri# Lf tfr" Uurriii, i[" uUr,i.ption t]rpe should be used. If the height of the barrier

irl"';;; ;;-"bt.d more noise reduaiorl ii may cause problems- in sunlight and scenery

obstructions, and in the foundation of the barrier. In order to avoid such problems' 
" -*-0111.firtirC d6vice can be installed on the top of the banier with less height of the ordtnary

Journal of the Eastenr Asia Society for Trarrsportation Studies, Vol. l , No.2' Autrrrrur, l 995
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iilr;"?#rhffi s#itlJl:r:m$J#,ffiJthlHJ,,ffe?,ITHI.'*
problems.

a Porcut Arphelt Prvcmcnt

About two million m 2 of porgus asphalt pavernent tus been constnrcted so far in Jaoan-
The porous.asphdt pavemint has a'noise reauction ;ft"t d;-Iiail;r;;4ffiffi:
or$lryry.asphalt pavement. Figurc 7 shows difference of noiic pot o I*"r-r'of-n-o"* iJti
votucles by pavement.tyrpc and.pr Tglng speed ofthe vehicles. trre noise powir ffi;t'oilfi
porous pavement with pore ratio of 20 per cent and with thickness of S cri ir abdilld dii
3t the spgd of 80 kd/lr,.about 3 dB'lower than thri;ftil;;dirrry Davement. Therahowwer, is an issue that the effect does not last tong-ii;*Jty;;;ir,i"ffiil;ilili;
:ff:H"J:.^:ffi"1:,t::l?lg*, 

get crogged up afreil stffi'.fiil"ilili Jril.iffii
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Figurc 6 New Type Noisc Barrier Figure?

f. Bulfer Zonc

Figure 8).

Noisc Poryer Levels of Hcary Tnrck by pavancnt T12ex OrdinaryPavcoent
A Pqous Pavcurent (Pore Ratio l5%, Thicrness 5cm)
D hrous Pavcmcat (porc Ratio 20%, Thickncss 5cm1
+- Fqtrs Pavcrncot (Porr Ratio 20)6, Thi&css l0cm)
O hmrrs Prvcmcnt @oc Ratio 25%, Thic&ncss 5cm)

In order to maintain the good living-environment along roads, some part of road width has tobe allocated to environmental b;ffer zones. rn vi.parii;;;hi[t.r furthei aom 
"oisireceivers in the roadside-af,eas to provide the distan6e atienuation Jiii.m. ,i"ii"lrril!ur-dli

f:"9:l:4l_.,9-p!r"$" green belts, service roads, pcdestrian and bit;dEih;,-;i;i;
barrierVembankments. Typical buffer zones can bc sien at the Tokyo irutei ring -"a tiii
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t*rrrabt- 
-r 

d iL-r--CrlF-rlh. h
-A rrHal- E h.-.,3 ar.!!=l?!--,
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g. Sound Proofing oi Residential Houses

Subsidization for the sound-proofing of residential houses is being conducted. under
;N;iifiai", on the Subsidizinl for SJund-proofing of Residential Houses.in the Vicinity of
i*oil**ivr" issued in 1976 b-y the Ministiy of Construction and under the Roadside Law-d'i.i h:i. Thii ict e111e is appiied to reside;tial houses near the expressu,ays or the arterial

)l-"ar O"iid"t"O under the Liw provided the noise level at the outside of the houses exceeds

;;di!. il;?iiatLn of sound-proof sashes and walls, air-conditionels pd ventilating fans is

; b" ral"riA-out for such liouses. Table 3 indicates an effect of the sound-proofing of
houses.

Table 3 Noise Redrrctiur by Somd-poting of Houses
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h. Land Use Adjustmcnt in Roadside Arcas

Aoorooriate land use should be taken in the roadside areas to materialize harmony- of the

;.fi fid the roads in case of the arterial roads in particular. The land use of such areas

"Jri" U" 
"ajurt"a 

to a commerciaVindustrial use. ftre Roadside Lalv has su-o! objectives

.i-ri"."til".if tm. hnd use adjustment. Various measures for improfanent of theroadside

iniiron 
"nt 

are stipulated in thl Law as follows:

i) interest-free loan for purchase of roadside land by the local Sovernments;

ii) zubsidy for construction of butrer buildings and preparation of land for the

birildinsst

iii) subsidy for sound-proof works of residential houses; and

iv) regrrlations on structures of buildings.

These measures are incorporated in a roadside-improlement plan, which is decided as an

;rffi;i.q i;itf,i.tt.tid?oads desigrated.under the Law. As of the end of 1993, five road

;A;ril;tdtirt 83.5 km were desifrrated by the Law and the roadside improvement plans

for those of 63.J km have been established'

i. Earmony with Natural Environment (Eco-road Projects)

Jaoan has a diversified natural environment with the four seasons. It is important for us to

ffi;;;;;;t ;J;ilronment while we enjoy it. We must.be sure to pass it.in good

*naiiion to the next generation. Highruay prgj&6 in areas where a rich natural environment

;;t"e;;* fi"riouiiy executed ni'aintytatinginto account.the conservation of important

*i.Jr;d;g;ti"n, and the harmo-ny of the highways and.scenic views. NorN, however,

o"-oof" a".-a-not oniv itre conservatio; of precious sfecies in the natural environment but

i-,-o i-d;Ati* of hirmony between highway improvements and the entire ecosystenl

i";l"ii.g ;mmonly seen hora and fiuna. We- mus! -therefote, conduct accurate

;;;;rf,dt l l.paa assessments prior to future highway-imp1oyem9,nt projectl, 4t !:
same time we must respond appropiiafely to these demands, achieving the harmony of each

high;;, -a tn" natural envir6irmdnt from the following viewpoints'
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i) We will implement detailed research-regarding the natural environment, and workto accumulate data on it to dwise highway plfrs that harmonize wiih ii. w; ;;;;
simultaneously select routes that wili ena'Ut! tte cons"*"tion of iiii ri.hr;;;i
nature, and must adopt a st-ructure and form for each highwai t" 

""ia- 
r"iJi

changes in the topograihy and vegetation.

ii) We must takethe lead in the appropriate utilization of highwavs in harmonv wiih
nature in areas where is a particul'aily lirsh and valuable nat iat.ririroffinili"i;;
ffigfl parks..This can .be done 5y improving the parking areas near id base
posluons m such areas, to have users transfer from their vehicl-es to buses, etc.

ry) we will disseminate "eco-roads' with structures that have been desimed with
thoroughgqnsideration of ecosystems. This can be ac*rpi"r,"a il;.h-;?;;;H;
postrlg of signs safng, "cauiion : animals,' and by ttre'estauiisimil;idih*;;:
grgfslng structures solely for animal trails. This will prevent the partition of"animlaf
habitats.

ir)-W" will restore the surfaces of cuts and embankments generated in the course ofh$y"y construction pJojgcts, as closely as possible to thEir natural condition. fhiswill be effected 9y replariling trees and by ,irat ing particular use of the v;c;iation
(polentiql natural vegetation) that is moit harmoii6us *ltt tte'natuiat ;ffi[i.r;
zuch as the soil, localclimate-and the existing stock of local ueg.tation. -

v) We YU gr.eal9 an oPtimal environment for the growth of vegetation and for a use
as an animal habitat. This is possible by designatin[ the species-of trees to Ue;6t"e
gglstderytg the existing coridition of ihe nitural Enviroirment i, i6;;"-;fi;'th;
highway improvement project is to be carried out.

4. EI\MIROIYMENT POLICIES FOR INTRASTRUCTURE CONSTRUCfiON

The Ministry of- Construction announced the Environment Policies for Infrastructure
Consruction under its jurisdiction in January 1994. T[; p"ti"il 

"i. ui*a 
-lrir-'if,l

recommendations of the committee for the rich-environment,set up in ttrJ Mi"iG;it iil;
ggllg-eptq of the basic environment law enacted in November 1b93. The;;iid.;i;ii;
Policies is summarized as follows-

4.1 Basic Concepts of the policies

lVeshould recognize that the creation and conservation of environment are DroDer missions
ot'the construction administration. This means that the environment is an'intirnAruuiit-in
target of the co^nstruction administration. These basic concepts should ui iCnicfi ar-biit;
in the course of infrastructure construction for well-balance<f naiionatlana d;;td;;.'-"

i) To create beautiful and cultural environment full of green trees, affluent water and
gpen space and encouraging- hunpn communicatioi's, taking into account lJcal
features, and to hand over-sudh environment to the futuie genelations; 

-------

ii) To preserve rich natural environment as much as possible and to minimize
lmpacts on the environment in the course of infrastrucirre construction throuch
mirigation measures considering less consumption of resourceVenergy ;d r;.y"iffi-g
ofresources; and

iii) To contrih'te to the global environment issues such as the global climate change,
destruction of ozone layer and deforestation of tropical rain fo-rests, and to proriti
international cooperation. in the environment haa tarng fi;ta;;';f-;;
environment-related experiences.
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4.2 Roed-rtletcd Issucs/Illcttuncs undpr thc Policies

Road-related environmental issues and messures under the Policies are detailed as below:

i) Scenerv desiens need to be considered more for road facilities including green beltg
iommunicatioi- plazas, etc. so that people can feel relaxed and communicate each

other.

ii) Roads need to be constructed as environmentd space from a viewpoint of
eisin"ss of walking provision of opcn space, etc.

iii) Historical roads should be rcstore4 prescned urd inherited to the future
generations.

iv) Road alicnments and structures should be considered so 8s to be in harmony with
tfr! n"t ratErironment on a basis of survey results of the local natural environment

ill"ding fauna, flora" topographical features, etc. (sed 3.3 i. for details)

v) Environmental measures *rould be taken for road transPortation from viewpoints

oil"rr energy consumption urd the protection of roadside environment. .

vi) Regional road environment programs are to be formulated, stip.ulating tas.ic

Oi""tii* as stated abovg targ*s and measures to attain the targets, and to be

CI(ecuted.

Hirofumi OHNISHI

Jounral of the Eastem Asia Society for Transporfatio Sttdies' Vot' l ' 
No'2' Autunrn' 1995


