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PART I:
The Background of   

Japan’s Environmental Issues
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Japan’s Demographic Changes

High Growth 
Period

Pollution grows
evident

Industrial Pollution

Red Tide Outbreaks
in coastal waters

Industrial
Discharges

The National Expressway System

National 
Expressways

Mountains with 500m 
and more in height
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Growing Public Awareness of 
Environmental Issues

Results of Survey on National Development by the Prime Minister’s Office

0 10 20 30 40 50

Improve Disaster Response Capabilities
Secure food and resources

Transporation & Communication Improvements

Support for Ecnomic &  Industrial Development
Enhancement of Lifestyle Support Facilities

Expansion of Cultural and Technological Facilities

Preserving the Natural Environment
Facilities to support International Exchange

Natural Scenic Views

The Diversification & Globalization
of Environmental Issues

Pollution in the Immediate Environment　

Natural Environment　

Global Environment 

June, 1992
Global Summit

in Rio de Janeiro

1993
Basic

Environment Law

1967
Fundamental 

Environmental 
Pollution 

Prevention Law

1972
Nature 

Conservation Law

PART II:
Environmental Conditions and 

Conservation Today

• The Immediate Environment
• The Natural Environment
• The Global Environment

Issues of the Immediate Environment
(Water Quality, Air and Noise Pollution)

Compliance with
Environmental Standards

(BOD/COD)

1990 1995198519801975

OVERALL
Rivers
Lakes
Coastal waters

• Compliance Rate high for Rivers, low in Lakes

SOURCE:  
Environmental 
Agency

Improving Sewage Treatment

Population (10 thousand)

Saturation Level of
Sewage Treatment

Treated Population (10 Thousand)

20001990198019701960
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Water Quality Conservation 
Techniques in Lakes

Appearance of bubbles from a submerged aerator

Deployment of an aerator

Accumulation of algae

Release of Fe and Mn due to anoxic conditions

Temperature Profile
Strong stratification
suppresses vertical

mixing

Thermocline at the surface

Thermocline
caused by advection

Effects of aeration/circulation
(Before installation)

Oxygen supply to suppress release

aeration

New temperature
Profile

Circulation
caused by
bubbles

Co
mp
re
ss
ed
 a
ir

Hypolimnetic
 aeration

Epilimnetic
circulation

Effects of aeration/circulation

(After Installation)

Well Mixed surface

Air Pollution in Japan　(1998)

94%

6%

68%

32%
64%

36%

67%

33% 36%
64%

12%

88%

Achieved

Not Achieved

＜NO2＞

＜SPM＞

Compliance with Environmental Quality Standards
General Atmospheric 
Measurement Stations 

（Nationwide）

Automobile Exhaust 
Gas Measurement 

Stations（Nationwide)

Automobile Exhaust Gas 
Measurement Stations in 

Major Urban Areas 
（TOKYO, OSAKA）］

NOx Removal by SoilNOx Removal by Soil

FAN
Exhaust 

Gas SOIL BED

WIND 
TUNNEL
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NOx Removal by NOx Removal by PhotocatalysisPhotocatalysis

Sample Construction

Infrared Rays

PURIFY

Eliminate as 
HNO3

Coating
with Photocatalysis

NOx Removal by AbsorbentsNOx Removal by Absorbents
SYSTEM FLOWCHART

Filtered Air

Supplementary Fan

Gas from 
Exhaust 
System

INTAKE SYS.

RECYCLE SYS.

Road Traffic Noise in the
Tokyo Metropolitan Area

NIGHT HRS

(1997 Survey)

LAeq (dB)
Up to ６５

６６ ~７０

７１~７５

７６& over

EQS
Comply

Do Not
Comply

Tokyo

Tsukuba Tokyo Outer 
Ring Road

Countermeasures along the 
Tokyo Outer Ring Road(1)

8 meter high Noise Barriers

Countermeasures along the 
Tokyo Outer Ring Road (2)

New Barrier Edge Design

Countermeasures along the 
Tokyo Outer Ring Road (3)

Absorption Panels
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Advances in Noise Barrier Designs (1)

Barrier with Branches

　　　　　　　　　

2m

Absorptive
Material

Advances in Noise Barrier Designs (2)

Barrier with Acoustical 
Cubic Soft Edge

1/4λ 1/2λ

λ

Reflected SoundIncident Sound

Active Soft Edge (ASE) Barriers

At the NILIM 
testing course
(March 1999)

Height:  3 m
Length: 40 m

Inside the ASE

Noise Cancellation

①

②

③

Noise Dampening Pavements

Porous elastic road surface

Measures to Control Noise at Source

Double layer porous  
asphalt pavement

－5dB －10dB

Dense asphalt pavement

Porous asphalt pavement －3dB

Widely used

Under 
development

Japan’s Natural Environment

Vegetation Topography of Japan

TheThe Kushiro Kushiro WetlandsWetlands
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Wetland LossWetland Loss

Unit : km2

Year           1947    1996
Alders       21.0    71.3
Reeds        224.8  123.0
Wetlands   245.7  194.3

Alder Intrusion into Reed Dominated Wetlands

Alders

Restoration of straightened channel to 
originally meandering river

Wetland Restoration
(Case of Ara River)

Before Restoration

Beginning of Restoration

Wetland Restoration
(Case of Ara River )

Wetland Restration
(Case of Ara River)

3.5 Years after the Restoration Works
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SOURCE: 　Highway Technology No. 14 (Oct., 1999)

Road-kill Incidents 
on Japan’s Expressways

Mammals Pets Birds Reptiles Expressway Length

Raccoon Dogs 39%

Other Birds　7%

Large insects 2%

Dogs　5%

Kite　6%

Crows　5%

Other mammals　 3%
Fox 3%

Pidgeons　4%

Rabbits 6%

Weasel 6%

Cats 13%

Other Pets　1%

Total No. 
of  incidents

29,836 

（1998）

≒12,000

　kills

Road-kill Rates by 
Species

SOURCE: 　Highway Technology No. 14 (Oct., 1999)

STUDY EX.:  Preventing Roadkill （Habitat Defragmentation）

Camera 
with infrared flash

Infrared
Sensor

① Wildlife Passageway

② Provide alternate 
passage points

We check existing conditions,
and find which passages are often used.

As a way to prevent road kills….

Photo

ANIMAL

Ecology Study:
Rare Raptors(1)

Northern Goshawk with a radio transmitters 
on the back

Rare Raptors(2)
Tracking Hawks

Tracking the location of the hawk 
using an antennae and a receiver. 

Rare raptors(3)
Results of Sampling

Home Ranges of 4 Male Goshawks
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Issues of the
Global Environment

Trend of CO2 emissions by Sector

Industries

Transportation

Residential
Business

Generation of electric power etc. 
Manufacturing processes
Waste productsEm
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Others 0.1% 4.5%

Waste
products

2.0
%

Energy
conversion 6.9%

Industries
40.0%

Residential 12.7%

Business
12.2%

Total emission
1188 × 106 t-CO2

Manufacturing
processes

PassengerPassenger
CarsCars

55.6%55.6%TrucksTrucks
28.6%28.6%

Domestic
shipping

5.6%

Railway
2.7%

Buses
1.8%

Taxies
1.8%

Domestic
airline
4.0%

AutomobilesAutomobiles 87.8%87.8%

Transportation
21.6%

・Rate of CO2 emissions in each 
transport mode in 1998

・Rate of CO2 emissions 
　in each sector in 1998

Low Emission Vehicles

 

Compressed Natural 
Gas (CNG) Vehicles

Electric Vehicles Hybrid Vehicles

• Development of Fuel Cell Vehicles

PART III:
The Limitations of Existing Technologies 

&
Environmental Policy and the Future

Changing Rates of Compliance
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Combating Air Pollution 
& Global Warming (I)

Environmental Road Pricing

Charge B

Charge A

Charge A>Charge B

Residential areas

Coastal areas

Shift

Combating Air Pollution 
& Global Warming (II)

Example for Traffic Demand Management

Combating Air Pollution 
& Global Warming (III)

Intelligent Transport System
Vehicle Information and Communication System

Combating Air Pollution 
& Global Warming (Ⅳ)

Intelligent Transport System
Electronic Toll Collection

Comfortable, Attractive Cities
in Harmony with Nature(1) 

Cities, poor in green Greening on top of 
buildings

Comfortable, Attractive Cities
in Harmony with Nature(2) 

Road without tree

Road with wide green belt in the medium strip 
and the sides.
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Comprehensive Watershed 
Restoration Initiatives

荒川

Loss of Forests

Erosion

Modernized 
Farming

Modified Water
Use Patterns

Urban 
Population 

Concentrations

Fishable and Swimmable Water

Fishable and Swimmable Water Required further research in aquatic environment

Food web and material flow  

Habitat restoration (e.g. littoral vegetation)

(Less vegetation, turbid lake)

(Abundant vegetation, 
Clear lake)

Conclusion:
Future Direction of Environmental Policy

and its Supporting Technology

Set goals for broad based environmental 
benefit and implement comprehensive 
measures
Integrate technology and support systems
Collaborate with other technology fields


