< Session 2> Air quality improvement in urban area
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Environmental Quality Outline Of China in 2000

Zhang Yutian, China Environment Science Acadamy

11" Northeast Asia Environment Cooperation Conference

Dec. 5-6, Bo’ao, China

In 2000, the mainly characteristic of environmental pollution in China as following:The
Urban air pollution is predominantly resulted from coal-bumed, few big cities NOx had
contaminated serious. The main regions of acid rain have no changed.

Urban Air quality

The status and trends of urban air quality

In 2000, in 36.4 percent (123 cities) of the 338data-collected cities, urban air quality had
achieved the National Ambient Air Quality Standard (NAAQS) of grade Two (The annual
concentrations of the main pollutants, SO2, NOx and TSP, were all incompliance with the
NAAQS). Among of them, Haikou, San Ya and other seven cities had good air quality in
compliance with the NAAQS of grade One. 63.8 percent of the cities (215 cities) exceeded the
NAAQS of grade Two and 137 cities among them had one or more pollutant concentration
exceeding the limit of NAAQS grade Three, occupying 34.0 percent of all data-collected cities.

In comparison with last year, the quality of urban air had been improved all over the country.
The air quality of 36.4 percent cities had achieved the National Ambient Air Quality Standard
(NAAQS) of grade Two more than last year (33.1 percent), and the air quality exceeding the limit
of NAAQS grade Three from 40.6 percent descended to 34.0 percent. In recently years, the
concentration of TSP and SO2 in ambient air is seeing stable decrease. But some cities in North
China and Northwest China are still with high TSP concentration and a few cities SO2 polluted
serious. The average of NOx concentration is almost the same with previous year. The
deterioration trend of urban air pollution as a whole in China has been controlled, and the air
qualities in some cities have been improved. However, the pollution in some cities is still very
serious.
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In 2000, in 36.9 percent (124 cities) of the 338 cities annual average of TSP concentrations
- had achieved the National Ambient Air Quahty Standard (NAAQS) of grade two. In 63.1 percent
(210 cities) exceeded

The air quality of 21.3 percent cities had exceeded the National Ambient Air Quality
Standard (NAAQS) of grade Two less than last year 7 percent, among them, 11.7 percent of all
data-collected cities exceeded grade than.

NAAQS of grade Two, and 101 cities exceeded grade three, occupying 30.3 percent of all
data-collected cities.

The top cities of the highest TSP concentration value are accurulated in Gansu province,
Shanxi province, Shanxi province, Inner Mongolia Autonomous Region, NingXia Hui
Autonomous Region and XinJiang Autonomous Region etc.

Table 1-1 The Grade percentage of TSP concentration

Cities, which are seriously polluted by SO2, are distributed in Shanxi, Guizhou, Hebei,
Chongging Inner Mongolia Autonomous Region, Ningxia Hui Autonomous Region, Shanxi,
Gansu, Sichuan, Hunan, Guangxi provinces.

- 150 -



Tabie 1-2 The Grade Percentage of Svo. Concentration

- AT B 111 'S, v
Grade oi’SOz Concentration LR o, In 1999 1n 2000

. Achievid the NAAQS of Grade Two 716 78.7

: Txcoedcd the NAAQS of Grade Two = - 1284 21.3

| " Inchding: Grade Three 1.9 1.7

Average of TSP concentrations m China { mg/m® ) 0.052. . 0.049

Annual concentration limit of Grade Tw o of NAAQS 3
___ (Swndard for Residenitial aréa) 0.06 mgim?
- Annual concentration imit of Grade Three of \IAAQQ Co 5
: {Standard for Industrial zonc) 0.10 vmg!’m’

Sixty-five cities among data-collected are located in the SO2 Controlling Zone, annual
Concentration of 47.74 percent or 31 cities met the standard of grade two, more than Jast year 15
percent. 34 cities cxceeded the standard of grade two, Serious NOx pollution mainly occurred in
big cities which populations are over one million and too much automobiles. The consecutive
NOx pollution in Beijing, Shanghai, Guangzhou etc. cities had been controlled, the concentration
value of among them 18 cities exceeded the standard of grade three. By now, 112 cities are within
Acid Rain Controlling Zone, 21 cities of SO2 annual concentration exceeded the standard of grade
two, and 14cities exceeded grade three.

Table 1-3 The Grade Percentage of SO Concentraztion
of “Two Controlling Zones” Cities in 2000

Grade ofS(). Conccntrauon ~80, Coniro]lmg Zonej ;- Acid 'Raii; Controiling Zone

R §23w o N A ]3_.75%
T LRI e ] L1250

7. Exceeded Grade i -

NOx is also experiencing decline in last two years. All data-collected cities annual average of
NO2 concentrations had achieved the National Ambient Air Quality Standard (NAAQS) of grade
two (0.08mg/m3).

Air qualities in mainly concerned cities

In 2000, air quality in 27 cities of 47 selected cities of China reached the NAAQS of grade
two, 7 cities reached grade three, 13 cities beyond the limit of NAAQS grade three.

According to the integrated pollution index, the top ten most severely polluted cities were
selected as follows: Tatyuan, Urumugi, Shijiazhuang, Lanzhou, Beijing, Chongqing, Guiyang,
Changsha, Hohehot, and Tianjin.
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Teble 1-4 The grade Percentage of Urban Air Quality in mainly
: concerned cities, 1999 and 2000
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Fig. 1-2 Comparison of Integrated Index of Air Poliution
in mainly concerned cities. 2000

Acid Rain

Status of acid rain

In 2000, annual average pH in 254 cities is between 4.1 (in Zhunyi) and 7.7 (in JiaoZuo).
Cities whose annual average of pH are les than 5.6 reached 92, or 36.2 percent. 157 cities have
acid rain sometimes, reaching the 61.8 percent of 254 cities.

Annual average pH of the precipitation in National Acid Rain Monitormg Network’s 99 cities
are between 4.1 (in Zhunyi) and 7.67 (in Yuncheng). Cities whose annual average of pH are less
than 5.6 reached 40, or 40.4 percent. The annual average of pH in Zhunyi and Huathua are less
than 4.5, and the frequency of acid rain is 80 percent. 70 cities had acid rain occupied 70.7 percent,
among them, 44 cities located in the Acid Rain Controlling -Zone, 9 cities located in SO2
Controlling Zone, and 17 cities outside of “The two Controlling Zones”.

Table 2-1 The pH of cities in National Acid Rain Monitoring Network

pH 4.0-4.5 45-50 5.0-5.6 5.6-7 >7
Cities 2 21 17 48 11
Percentage(®s) | 2.0 212 17.2 48.5 11.1

Table 2-2 The Frequency of acid rain of cities in National Acid Rain Monitoring Network
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Frequency(%) | O <20 20-40 40-60 280
Cities 29 50 10 14 7
Percentage(%0) | 29.3 303 10.1 14.1 7.1

Annual average pH of the precipitation i the Acid Rain Controlling Zone 102 cities 1s
Between 4.1 (in Zhunyi) and 6.90 (in Qujing). Cities whose annual average of pH are less than 5.6
reached 72, or 70.6 percent; 95 cities has acid rain sometimes, reaching the 93.1 percent of 102
cities. Among them, the frequency of acid rain in Fuzhou is 100 percent. Shanwei, Chaohu, Qujing,
Ma’anshan, Chibi, Qianjiangand Deyang have no acid rain in 2000.

Table 2-3 The pH of cities in the Acid Rain Controlling Zone

pH 4.0 45-50 5.0-5.6 5.6-7 >7
Cities 0 4 36 30 0
Percentage(%) | O 392 35.29 29.41 0

Table 2-4 The frequency of acid rain of cities in the Acid Rain Controlling Zone
Frequency(%) | O <20 20-40 40-60 60-80 =80
Cities 7 20 22 27 14 12
Percentage(%s) | 6.86 19.6 21.57 26.47 13.72 11.76

The distribution of acid rain area

Compared with the last years, there are no obvious changes in the term of acid rain
allocations. The annual average of pH less than 5.6 areas are mainly located to the south of
YangZe River, eastern parts of YingHai-Tibet Plateau and Sichuan Basin. Central China, South

China, Southwest China and East China coastal areas all have their serious acid rain areas. Some
region in North China could also see acid rain sometimes. Actidity and frequency of acid rain
change fast in different acid rain areas. ’

The East China acid rain area covers broad regions, and the acidity in the rainfall change fast.
Hangzhou, ningbo, wenzhou and Xiaomen are still seriously acid rain polluted regions. The
deterioration trend of acid rain in this area will more serious, among of 7 cities whose frequency
of acid rain more than 50 percent, 5 cities anmal average of pH less than 5 and the frequency of
acid rain more than 50 percent.

The acid rain in the south China s still very seriously, expect Haikou, Sanya and Liuzhou,
the annual average of pH in the other 12 cities are all less than 5.6, among them, 50% percent
cities’ frequency of acid rain more than 50 percent. The mainly located to Zhujiang Delta and east
of Guangxi province.

Based on Huaihu, Changsha and Zhuzhou, the central China acid ram area have some good
change but the overall pollution there are still fairly serious.

The central China acid rain region, which based in Zhunyi, Yibin, Nancong and Chongging,
kept it’s the most severe acid rain polluted region in China. But the cities located in center of acid
rain region had been improved. ‘

In north of China, only TuMen’s annual average of pH less than 5.6 (is 5.32), and the
frequency of acid rain 1s 48.9 percent, it has improved.
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Fig. 2-1 The distrib&tion of pH of rainfall in China, 2000
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Measuresfor the Preservation of the Atmospheric Environment in

Hyogo Prefecture
AkiraYOSHIMURA (TheHyogo Prefectural I nstitute of Public Health and
Environmental Sciences, KOBE JAPAN)

1. Introduction

Hyogo Prefecture is located roughly in the center of Japan, with the 135° East meridians
that determines Japan Standard Time. The area is of approximately 8,400 square kilometers
and its 5.57 million inhabitants make it the eighth most populous prefecture. The problem of
pollution was recognized in Amagasaki and other cities in Hyogo's industrial belt as early as
the latter half of the 1940's, following World War 11. Pollution increased in the mid 60’s to
late 70's with the rapid popul arization of automobiles and also because of the huge amounts of
nitrogen oxide emissions, and health problems resulting from photochemical smog began to
appear in the early 70's. In response to these problems, the prefecture began to devise
measures intended to check pollution, enacting the "Pollution Control Ordinance" in 1965 and
setting up governmental agencies responsible for implementing measures to reduce pollution
in 1971. At the beginning of the 80's, the effect of the two oil crises popularly known as "oil
shocks," onein 1973 and the other in 1978-9, caused the country to shift from an age of high
growth to a low-growth. However, increasing urbanization changes in lifestyle, and other
factors also brought changes in the nature of pollution problems, resulting in the need for new
ways of dealing with these issues.

The prefecture is tackling mainly following 3 issues concerning atmospheric
environment at present.

1)Promoting Measures to Control Automotive Pollution

uO

long. 135 E the Japanese Islands

Hyogo Prefecture

lat. 35 N.

Amagasaki

2)Promoting Measures to Reduce Hazardous Air Pollutants
3)Measures to Reduce Suspended Particulate Matter
The outline of these promotions is described below.
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2. Measures for the Preservation of the Atmospheric Environment in Hyogo Prefecture
(Except for Acid rain and Green effect gasses)

(1) Promoting M easuresto Control Automotive Pollution
a. Measuresto Reduce Pollution from Automobile Traffic
Based on the Automobile Pollution Control Plan established in January 1998, the
prefecture has been working together with related organizations to promote comprehensive
pollution control measures against sources, distribution of goods, human flows, and vehicular
traffic. Furthermore, trial adoption of a "road pricing" system was instituted in November
2001 with the aim of improving the environmental quality along the roadways in the urban
area by leading automobile traffic away from urban areas and out to coastal roads.
Measures to Reduce Pollution from Automobile Traffic
(A) Measures Focusing on Automobiles
Regulations governing automobile exhaust emissions and classifications
Measures to reduce black smoke from diesel-powered automobiles etc.
(B) Adjustment and Reduction of Traffic Congestion
Promotion of New Universal Traffic Management Systems (UTMS)
Implementation of Traffic Demand Management (TDM)
(C) Measures Targeting Traffic Flow
Environmental Road Pricing etc.
(D) Measures Targeting Roadway Structures
Installation of low-noise pavements and sound barriers
Provision of emergency areas in case of environmental disaster etc.
(E) Surveys and Measurements
Monitoring of air quality at the Automobile Exhaust Gas Monitoring Stations

b. Promotion of Plansto Reduce the Total Amount of Nitrogen Oxides

Based on the "Automaobile Nitrogen Oxides Plan" enacted in November 1993, the
prefecture has promoted reduction of automobile NOx emissions by supporting companies
own pollution management programs, accelerated wider use of low-pollution and low-
emissions vehicles through projects to introduce and support cars for public use, and
devel oped measures such as "Idling-Stop" and "Eco-Driving" movements.

Now, following amendment of the "Law Concerning Special Measures to Reduce Total
Automobile Nitrogen Oxides Emissions in Specified Areas' (Automobile NOx Law) in June
2001 and the "Law Concerning Special Measures to Reduce Total Automobile Nitrogen
Oxides Emissions and Particulate Matter in Specified Areas’ (Automobile NOx—PM Law),
the prefecture is developing a new "Plan to Reduce Total Amount of Automobile Nitrogen
Oxides and Particulate Matter Emissions’ in 2002.

c. Effortsto Reduce the Number of Diesel Powered Vehicles

Due to the effects on health recently tied to particulate emissions from diesel-powered
vehicles, the prefecture is promoting counteractive measures such as provision of subsidies to
help private businesses purchase natural-gas-powered garbage trucks and install diesel
particulate filters (DPF).

(2) Promoting M easur es to Reduce Hazar dous Air Pollutants

In order to prevent damage to public health from exposure to benzene, dichloromethane,
and other hazardous air pollutants, the prefecture has been monitoring air quality,
implementing surveys to track the state of emissions from factories and providing guidance in
way's to reduce factory emissions,

234 substances are listed as hazardous air pollutants by Ministry of the Environment and
the Hyogo prefecture is monitoring the 21 substances listed in the right table.
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Hazardous air pollutants

1  Tetrachloroethylene 11 Acetadehyde

2  Trichloroethylene 12 Formaldehyde

3 Vinyl chloride monomer 13 Nickel compounds

4  Chloroform 14 Arsenic and its compounds

5 Ethylene oxide 15 Manganese and its compounds

6 1,2-dichloroethane 16 Beryllium and its compounds

7  Dichloromethane 17 Hexavaent chromium compounds
8 Acrylonitrile 18 Mercury and its compounds

9 1,3-butadiene 19 Benzo[a]pyrene

10 Benzene 20 Talc (including asbestos fiber)

21 PCDFsand PCDDs and co-PCBs

(3) Measuresto Reduce Suspended Particulate Matter

The Air Pollution Control Law determines discharge standards for soot- and dust-type
suspended particulate matter (aerosols) discharged from fixed sources according to the type
and scale of factories or facilities generating soot and smoke. Working to ensure rigorous
adherence to the discharge standards, the prefecture has given guidance in ways to reduce the
amount of particulate matter being discharged, including guidance provided through
environmental preservation (pollution prevention) agreements, and promoted the use of clean
fuels and installation of particulate filters.

The prefecture is also gaining a better idea of the amount of "condensation dust,”
particulate matter in fumes formed when factory smoke mixes and condenses with the
surrounding air immediately after the high-temperature gases are discharged. The prefecture
continues to monitor discharge conditions even more intently, with urban incinerators the
center of attention.

Recent studies, including epidemiological studies conducted in the United States
investigating the health impacts of fine aerosol particles with diameters of 2.5 um or less
(PM2.5). In order to gain a better grasp of conditions regarding PM2.5, the Hyogo Prefectural
Institute of Public Health and Environmental Sciences is running trials of low-cost samplers
that employ filtering methods with high precision. Measurement results obtained in
monitoring by the ingtitute, which is located in Kobe, indicate that 60%—80% of what was
previously classed under earlier environmental standards as PM10 can now be classed as
PM2.5.

3 Conclusions
Asit is mentioned above, the measures against air pollution have been conducting by the
prefecture. The outline of these promotionsis as follows;
(1) Against the Automotive Pollution: The prefecture is promoting, Reducing black smoke,
Reduction of traffic congestion, Road pricing. etc. And also recommending Idling-stop,
Eco-driving. Making efforts to reducing the number of diesel powered vehicles.
(2) Against the Hazardous Air Pollutants: The 21 hazardous substances are listed and the
monitoring has been conducted.
(3) Against the Suspended Particulate Matter: Providing the guidance about use of clean
fuels and installation of particulate filters. And, the investigation of PM2.5 is started by the
prefecture because of the measurement results obtained by the institute, 60%-80% of
PM 10 can now be classed as PM2.5.

References

Ministry of the Environment (Japan): 2002 Environmental White Paper (2002)
Hyogo Prefecture: 2001 Environmental White Paper in Hyogo Prefecture (2001)
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Measures for the Preservation of
the Atmospheric Environment
in Hyogo Prefecture

Akira YOSHIMURA

The Hyogo Prefectural Institute of Public Health
and Environmental Sciences , KOBE JAPAN

Changes in average annual SO,
in Japan
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The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters

The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters

Route43
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1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control
automotive pollution

{A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control automotive pollution
(A) Measures focusing on automobiles

1. Regulations governing automobile exhaust
emissions and classifications

2. Measures to reduce black smoke from
diesel-powered automobiles

3. Accelerated introduction of low-emission
automobiles .

1) Promoting measures to control
automotive pollution

{A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles
(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow
(D) Measures targeting roadway structures
(E) Surveys and measurements

1) Promoting measures to control automotive pollution
(B) Adjustment and reduction of
traffic congestion

1. Public Transport Priority System

2. Promote to shift private automobile
traffic to public transport
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1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control automotive pollution
(C) Measures targeting traffic flow

Dispersion and harmonization of traffic flows
Improvement of roads to smooth traffic flows
Environmental Road Pricing

W

Stronger efforts to provide information to
drivers

1) Promoting measures to control
" automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow '
(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control automotive pollution
(D) Measures targeting roadway
structures

1.Installation of low jzaE—
noise pavements
and sound
barriers

2.Run field tests on
de-nitrification o
soil and photo-
catalysts
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Field test on de-nitrification of
photo-catalysts

1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control
automotive pollution

(A) Measures focusing on automobiles

(B) Adjustment and reduction of traffic congestion
(C) Measures targeting traffic flow

(D) Measures targeting roadway structures

(E) Surveys and measurements

1) Promoting measures to control automotive pollution

(E) Surveys and measurements

* Monitoring of air
quality at the
roadside
measurement
stations.
(SO,,NOx,CO,
Particulate
Matters(PM,,))
There are about
30 stations in the
prefecture.

Roadside Measurement Station

The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters
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The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters

2) Promoting measures to reduce

hazardous air pollutants

* In order to prevent damage to public health from
exposure to the hazardous air pollutants, the
prefecture has been monitoring air quality since
1997. T —

* 234 substances are *'
listed as hazardous
air pollutants by
Ministry of the
Environment.

21 Hazardous Substances

Volatile organic compounds
Tetrachloroethylene

. Trichloroethylene

. Vinyl chloride monomer

. Chloroform

. Ethylene oxide

. 1,2-dichloroethane

. Dichloromethane

. Acrylonitrile

. 1,3-butadiene
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Hi

11, Acetaldehyde. . -
12. Formaldehyde

The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters

The prefecture is tackling mainly
following issues.

1)Promoting measures to control automotive
pollution

2)Promoting measures to reduce hazardous air
pollutants

3)Promoting measures to reduce particulate
matters

3) Promoting measures to reduce
particulate matters

Discharge standards for
particulate matters
discharged from stationary
sources are determined.
The prefecture has given
guidance in ways to reduce
the amount of particulate
matters being discharged.

Condensation Dust
PM, 5
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Monitoring of stationary sources

Condensation Dust
+» Particulate matters in fumes formed when
factory smoke mixes and condenses with the
surrounding air immediately after the high-
temperature gases are discharged.

Condensation Dust
+ The prefecture continues to monitor discharge
conditions even more intently, with urban
incinerators the center of attention.

PM,

* Fine aerosol particles with diameters of 2.5 pym
or less

« The prefecture
is running trials
of low-cost
samplers that
employ filtering
methods with
high precision.

PM, , and PM,, monitoring in Kobe
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Conclusions

(1) Automotive Pollution

The prefecture is promoting, reducing black
smoke, reduction of traffic congestion,
road pricing. etc.

And also recommending idling-stop, eco-
driving. Making efforts to reducing the
number of diesel powered vehicles.
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Conclusions

(2) Hazardous Air Pollutants

The 21 hazardous substances are listed and the
monitoring has been conducted since 1997.

Conclusions

(3) Particulate Matters

Providing the guidance about use of clean
fuels and installation of particulate filters.

And the investigation of PM, ; is started by
the prefecture because of the
measurement results obtained by the
institute, 60%—80% of PM,, can now be
classed as PM, .
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Air Quality Management in Korea

By Na Jung Kyun, Deputy Director
Air Quality Policy Division
Ministry of Environment, Republic of Korea

1. Air Quality Status in Korea

Air quality in Korea is gradually improving, with a number of air pollutant levels being
within environmental standards. However, in the case of some large metropolitan cities,
pollution levels of nitrogen dioxide, particulate matter, and ozone have intermittently
exceeded the standards, showing a tendency of increasing pollution.

Sulfur dioxide and carbon monoxide levels have generally satisfied the environmental
standards.

- SO;: Following the expanded supply of clean fuel and low-sulfur diesel fuel, the
air pollution measurement stations that have been installed nationwide are
showing levels that meet the environmental standard of 0.02 ppm on the
average per year, except for some stations installed in the Ulsan area.

- CO: The environmental standard is being satisfied in most areas. However, along
roads in some large metropolitan cities, the pollution level intermittently
exceeds the environmental standard of 9 ppm average per 8-hour period.

Due to increased overall vehicular emissions and the increasing frequency of the
regional yellow dust phenomenon, the pollution level of particulate matter (PM10)
continues to gain severity, despite the expanded use of clean fuels and strengthened
emission standards. Compared to selected major cities of other industrialized countries,
PM10 is 2-4 times more concentratefi: '

Seoul: 71/ (2001)
London: 20 / (2001)
Paris: 20/ (2001)
Tokyo: 40 / (2000)

Due to the increase in PMlO, visibility in Korea has decreased from 13 km in 1996 to
10 km in 2000.

Nitrogen dioxide levels also show an increasing trend according to the increase in the
number of automobiles. In 2001, of the 148 measurement stations on-line, seven
exceeded the environmental standard of 0.08 ppm average per 24-hour period.

Lastly, ozone also continues to trend upwards. In 2001, of the 148 measurement stations

nationwide, 113 have exceed the environmental standard of 0.1 ppm average per 1-hour,
and the number of the summer ozone warnings is on the rise.

- 169 -



Change N ArQualty Levelih Seoul

50 r
45
40
35
X
es
20
15
10

ppb

1991} }993 1995 1997 1999 2001

Year
The general increase in air pollution is due to following causes:

v" high population density
v" high pollutant emission volume per unit area
v"  high rate of increase in automobile ownership and energy use

Of these, the rapid increase in the rate of automobile ownership is the most important
contributor to air pollution in large cities. The number of automobiles has increased by a
factor of approximately 100 over the past 30 years.

1970 130,000 cars
1980 530,000 cars
1990 3,400,000 cars
2000 12,050,000 cars
2002 13,734,000 cars

2. Policy Direction for Air Quality Management
e  Emission Inventory Survey

To pursue scientific and systematic management of air quality, the Ministry of
Environment is carrying out a survey to prepare an emissions inventory of pollutants.
Initially, the survey was being conducted using energy statistics. However, since 2001, it
has been including other variables such as production processes and waste incineration.
o Expansion of Air Pollution Monitoring Stations

Currently there are 76 monitoring stations at the national level and 231 stations at

the local level. The Ministry plans to increase the total number of stations to 457 by
2005. '
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1

e Management of Special Policy Areas

The Ministry has designated industrial complex areas with serious air pollution as
“special policy areas,” where stricter emission standards are applied. Areas that have

exceeded or are likely to exceed standards have also been designated as “air
environment regulation areas” for stricter management.

e Strengthening of Vehicular Emissions Management

The Ministry is particularly concerned about reducing vehicular emissions, which
is the biggest source of air pollution in large cities. The Ministry plans to reduce
vehicular emissions by strengthening automobile emission standards, implementing
defect inspections more strictly, strengthening fuel quality standards, and improving
urban traffic systems.

e Strengthening of Point Source Emissions Management

For stricter management of point sources such as factories and other non-
residential facilities, the Ministry plans to strengthen emission standards that
specifically target the industrial sector. The Ministry also plans to mandate installation
of automatic pollution measurement devices on factory smokestacks.

e Research on Ozone and Particulate Matter

The Ministry launched a five-year research project to identify the mechanisms
involved in the generation and elimination of secondary pollutants such as ozone and
particulate matter.
3. Management of Vehicular Air Pollution
In large metropolitan cities, vehicular emissions are the major source of air pollution. In

Seoul, for example, a large proportion of air pollutants are generated by vehicles, as
follows:

CO 89%
PM10 70%
NOx  56%
SO2 13%

The policy direction in this field can be summarized as follows:

e Motor vehicle manufacture:
- Promote the supply of motor vehicles that use cleaner fuels such as natural gas.
- Strengthen vehicular emission standards to promote the development of low-
pollution engines.
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e  Motor vehicle operation:
- Street-level enforcement
- Institutionalize regular inspections
- Discourage idling

e Transportation demand management:
- Road pricing (Congestion pricing)
- Expansion of transfer terminal networks
- Enhanced parking management and parking fees in urban areas
- Car-free day initiatives

The Ministry of Environment has continually pursued these measures. In particular, the
Ministry has already met with some success in a number of areas, as outlined below:

e Strengthening of the emissions standard for newly manufactured automobiles.

The standard for newly manufactured cars has been strengthened a few times in
Korea to promote the manufacture of automobiles that generate fewer
pollutants. However, the Korean standard lags behind standards in other
industrialized countries.

In the case of gasoline-powered automobiles, the Korean standard is equivalent
EURO III and LEV levels. For the year 2006, the government plans to upgrade
the standard to EURO IV and ULEV.

e Supply of natural gas buses

Large diesel-powered vehicles such as buses and trucks are quite major sources
of the overall air pollution profile. The frequency of intra-city bus operation is
the highest in large cities, and these buses have been recognized as the main
cause of air pollution in large cities. Accordingly, the government has been
promoting the supply of natural gas buses since 2000. The government is in the
process of replacing 3,000 superannuated diesel-fuel city buses with natural gas
buses by the end of 2002. The plan is to ultimately replace all 20,000 city buses
nationwide by 2007.

To promote the replacement of diesel buses with natural gas versions, the
government is providing bus purchase subsidies, financing the construction of
refueling stations, offering cuts on value-added tax and acquisition tax, and
administering an environment-friendly oil pricing system designed to favor
natural gas buses over the conventional alternatives.

o Improvement and computerization of the automobile emissions certification system

Korea introduced a certificate system for automobile emissions in 1987. The
system has been improved, reflecting the strengthened emission standards
adopted since then.
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- Also, the automobile import market has recently been liberalized in Korea.
Certification of -imported cars from the U.S., Europe, and other countries
require standardization. Accordingly, improvements in the certification system
as well as research into computerization have become necessary.

- The Ministry is currently examining and analyzing the problems of the Korean
certification system and the systems used in the U.S., Europe, Japan, and other
countries. The Ministry is engaged in improving and computerizing the system.

o Strengthening of Automobile Defect Inspection System

- In the case of the U.S,, the inspection failure rate is close to 15%, whereas in
Korea only one model car has failed in the past nine years.

- Accordingly, the following measures have been gradually implemented to
select car models that would require defect inspections: surveillance tests,
emission defect reporting requirements, and on-board diagnostic systems.

e Efforts to Develop Technologies for Low-pollution Automobiles

- The diesel engines currently produced in Korea lag behind diesel engines
produced in Europe. Since 1998, projects have been pursued specifically for
developing low-pollution automobile technology, such as the high-compression
dispersion device-matching technology for mid-sized diesel engines.

e Emissions Regulation of Motor Vehicles in Operation

- Currently, motor vehicle emissions are measured using idling and/or a non-load
rapid dcceleration method in most cities. This method does not accurately
reflect the emission amount of pollutants when the motor vehicle is actually in
operation. Accordingly, in May of this year, precision measurement was
implemented in Seoul using the in-operation load inspection method for old

“vehicles (i.e., passenger cars older than 12years).

- Personal habits, such as the long pre-heating of engines and not turning off the
ignition key when parking or stopping the car, generate unnecessary fuel
consumption and emissions. The government therefore plans to regulate idling
in transportation terminals, motor vehicle depots, parking lots, and other
special areas from 2003.

e Improvement of Automobile Fuel Quality
- The diesel price in Korea is significantly lower than gasoline, especially in
comparison to other industrialized countries, while the percentage of diesel cars

in Korea is relatively higher. Diesel cars in Korea generate approximately 52%
of the total automobile air pollutants. To improve this situation, the government
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plans to strengthen standards to raise the quality of gasoline and diesel fuel.

- The oil companies have endeavored to improve automobile fuel quality, in
large part because the Ministry has monitored automobile fuel quality and
released this information regularly since July of this year. Automobile fuel
quality has improved dramatically since the Ministry began publicly reporting
fuel quality data.

e Environmentally Sustainable Transport System

- To reduce air pollution caused by automobiles, transportation demand
management is critical. A road pricing system (congestion pricing) for
passenger cars is in operation on some tunnels in Seoul. Private cars with more
than two passengers are exempt from the fee. The Korean government
encourages people to-voluntarily leave their cars at home once every ten days.
Cars that violate the campaign are supposed to be prohibited from entering
government buildings. There are some other policies such as a carpool
campaign, expansion of the subway system, expansion of transfer terminal
networks, parking management and parking fees in urban areas, and car-free
day initiatives to establish environmentally sustainable transport system and
reduce transpotation demand

4. Management of Point Source Emissions

e Emissions Standards

- There are currently explicit air pollutant emissions standards for 26 pollutants,
including sulfur dioxide, particulates, and nitrogen oxide. Emissions standards
have been strengthened a few times in consideration of the need to improve air
quality, given current technological levels in Korea.

e Emission Charge System

- To induce the voluntary reduction of air pollutant emissions, an emission charge
system 1is being introduced. For ten pollutants, including sulfur dioxide and
ammonia, charges are being levied according to the amount that emissions
standards are exceeded. For sulfur dioxide and particulates, basic charges are
levied, even for emissions below the emission standards.

e Stack Telemetry System

- Stack Telemetry System (TMS) was introduced to monitor emissions from large-
scale pollution-generating facilities on a real-time basis. Factories with boilers,
power-generating facilities and incinerators with more than a certain capacity (e.g.
boilers with a 40 ton capacity) are required to install stack telemetry devices. As
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of the end of 2001, 867 measurement devices have been installed in 152 factories
and the measurement data is being monitored in control centers operating in four
special measurement zones. The data collected by the TMS devices is being used
as the basis for determining emissions charges, and as guidance and inspection
materials from 2002.

5. Special Measure on the Capital Region Air Quality Improvement

With a high population density (463 persons per square kilometer in Seoul) and a small
landmass, Korea has a high pollutant emission level per unit area. The capital region
including Seoul and its vicinities takes up only 12% of the total national land area, yet
accounts for 46% of the total population and 58% of the emission volume. It is also
projected that overcrowding in the capital region will continue, with the population
expected to reach 22 million and the number of cars & million by 2012.

Regulating pollutant concentrations with end-of-pipe approaches will not be enough to
fundamentally deal with the growing number of pollution sources; as a matter of fact, in
some cases, it may only exacerbate the existing air quality. The situation calls for
precautionary urban planning to prevent further urban concentration, which may include
prior assessment of development projects’ impacts on air pollution. In addition, since air
pollution knows no boundaries, the current local management system has limitations in
its ability to effectively improve air quality. '

As such, drastic measures are called for to significantly improve the air quality in the
capital region. Air pollution reduction measures, such as fuel policies, allowable
emission standards and economic incentives should be carried out in earnest. At the
same time, more aggressive policies should be adopted for those areas in the capital
region with the worst air quality.

Korea 1is establishiong the “Special Measure on Capital Region Air Quality
Improvement (2003-2012)” in order to lower air pollution levels of the captial region to
parallel those of advanced nations. Key features of this measure include strengthening
of preventive management mechanisms like the total maximum load system of
pollutants and drastic reductions in vehicle-generated pollutants.

6. Conclusion

Keeping the air clean and fresh is the most urgent task we all have to face. How we
manage it will not only affect our present health and livelihood but will also have
implications for generations to come.

The status of air pollution in Korea has gradually improved thanks to the extension of
clean fuel supplies and strengthening of emission standards. However, ozone levels and
the frequency of ozone warnings have continued to increase, mainly due to growth in
private car use. Since the major contributor to air pollution in large cities is the motor
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vehicle fleet, Korea has continually pursued measures to address this source. Korea’s
priorities for this year are the continued supply of the natural gas intracity buses and
enacting the Special Measure on the Capital Region Air Quality Improvement.

Korea is applying considerable domestic efforts to improve air quality, and is also

cooperating with neighbouring countries to address regional issues that affect air quality,
such as the yellow sand phenomenon.
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Air Quality Status in Korea

» In early 80’s, urban air pollution was serious
- 80, and dust from power planis, industries and
domestic heating using high sulfur coal and heavy
residual oil
= Air quality is gradually improving
- supply of clean fuel and low-sulfur oil. SO, levels
meet the environmental standard of 0.02ppm
- but. NO. PM-10, and Ozone exceed the standard

Comparkon of ArQuality Level
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wetion (1)

» Emission inventory Survey
- 1o pursue scientific and systimatic management of air
quality
- considering energy consumption. production process,
waste incineration, etc..
Expansion of Air Pollution Monitoring Station
— currently 307 stations(76 national level. 231 local level}
— by 2005, 457 stations
Management of Special Policy Areas
— industrial complex areas with serious air poliution
— apply stricter emission standards




Policy Direction (2)

» Strengthening of Vehicular Emissions Management

— strength automobile emission standards and fuel quality
standards

= Sterngthening of Point Source Emissions
Management
— strength emission standards
— introduce stack TMS

% Research on Ozone and PM10

— a five-year research project to identify the generation
mechanisms

Management of Vehicular Air Pollution(1)

« Strengthening of the emission standards for

newly manufactured automobiles

- currently EURQO-3, LEV

- from 2006, EURO-4, ULEV

Supply of NGV

~ 3,000 infra-city buses by 2002

~ 20.000 buses by 2007

Improvement and computerization of the
automobile emissions certification system

Management of

cufar Air Pollution(2)

% Development of technologies for low-
pollution automobiles
- electric vehicles, hybrid vehicles
~ low emission diesel engines
Emissions regulation of motor vehicles in
operation

- precision measurement using in-operation load
inspection method

- regulation of engine idling from 2003

Mobike Source h Seoul

Contribution to
Air Pollution

PM10 Nox
Pollutants

Emission Standards of
Small Biesel Powered Trucks

Management of Yehicular Air Pollution(3)
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mprovement of automobile fuel quality

- sirengthen fuel quality standards

— monitor fuel quality and release the results regularly
Transportation demand management

- congestion pricing

- leave cars at home once every 10 days

- carpool campaign

- parking management and parking fees int urban
areas

- car-free day initiatives




. . L. Stack TMS-Management System
Management of Point Source Emissions

«» Emission standards
~ considering economical and technological levels
s Emission charge system
— levy according to the amount of emissions
Stack Telemetry System (TMS)

— to monttor emissicns from large scale poliution-
generating factlities {e.g. boilers with a 40 ton
capacity)

-~ used as inspection material(e.g. the basis for
determining emissions charges)

—~ 867 measurement devices installed in 152 factories

Target Areas of the Special Measure
Special Measuee on the Capitad Region Air Quality Improvement

Kev Features of the Special Measure Regional Cooperation

Total maximum load system from 2005 oipa y O Sand Fhenom ena b Seoul
2500

= Emission trade system

2,000 / \
L.ow emission vehicies 1,500

& VOC management ’ /l \\\ /V f\\

» Environmentally sustainable land use /

planning and energy management 4701 4713 48,01
TME
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