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1. Background

1.1 Rationale

Itis estimated that more than 1 billion people are exposed to outdoor air pollution each year at the
global scale, and urban air pollution is linked to up to 1 million premature deaths annually. A lot is
yet to be done, especially in developing countries and economies in transition, to introduce
appropriate technology and institutional measures to tackle this issue for the wellbeing of this
generation and those to come.

Many APN member countries have experienced rapid economic growth since the late twentieth
century, which comes alongside growing energy consumption that has led to rapidly increased
amount of pollutants in the atmosphere, leading to evident urban air pollution issues in countries in
the region.

In response to the problem, national and local governments are taking stringent measures to
monitor, analyse and control air pollutants. In order to address the issue in a concerted manner
using the best available knowledge, there is a need for countries to share information and
experience, and to identify needs and gaps in aspects of science, technology and policy measures
for enhanced action.

The expert meeting will be hosted by Beijing Normal University (Zhuhai Campus), in the city of
Zhuhai, which is located at the heart of Pearl River Delta, China’s industrial powerhouse. The city is
well known for its efforts to protect the environment while ensuring development, which include
rigorous measures on air pollution control.

1.2 Objectives

The main objectives of the expert meeting are:

to share information on air pollution in urban areas in countries the Asia-Pacific region,
including the status of the air quality, recent research findings, technologies applied in
relevant sectors, and policies and measures for air quality control;

to identify thematic areas and effective approaches that should be enhanced under APN
funding programmes.
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1.3 Expected Output
The expert meeting is expected to produce the following outputs:
Afinal report on the presentations, discussions and outcome of the meeting;

A set of thematic priorities for APN funding programmes;

Formation of a network of policy makers, experts and practitioners working in the area of
air pollution control in the region.

1.4 Conceptual Structure

— | INFORMATION SHARING G
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2. Agenda
Day 1, 27 October 2014, Lecture Hall (2F)
Session |. Opening Session
Time Agenda Item Presenter
09:00-09:30 Registration All participants
09:30-09:40 Opening remarks Dr. Zhongkui Wu, BNUZ Vice President
09:40-09:50 Welcome remarks Ms. Junko UMETANI, Chief Executive
Officer for the Environment, Hyogo
09:50-10:00 Welcome remarks Dr. Jiutian Zhang, nFP Alternate for

China

10:00-10:20 Welcome remarks, about APN, and Mr. Hiroshi Tsujihara, APN Secretariat
meeting introduction Director

10:20-11.00 Group photo and coffee break

Session II. Air Pollution Control: Global, Regional and Local Status and Actions (1)
Chair: Dr Jiutian Zhang, nFP Alternate for China

Time Agenda Item Presenter

11:00-11:30 01. Air pollution in Asia-Pacific: A major Dr. Maheswar Rupakheti, IASS
environmental challenge to the
development goals

11:30-11:50 02. China’s actions in air pollution control  Prof. Yuanhang Zhang, PKU

11:50-13:20 Lunch break

Session II. Air Pollution Control: Global, Regional and Local Status and Actions (2)
~ International Cooperation between Local Governments ~
Chair: Mr. Hideaki Koyanagi, Director, IGES Beijing office

Time Agenda Item Presenter

13:30-13:50 Introduction Mr. Hideaki Koyanagi, Director,
IGES Beijing office

13:50-14:10 03. Status of Air Pollution in Hyogo and Mr. Kazuhiro Akiyama, Director
Countermeasures General of Environmental
Management Bureau, Hyogo

14:10-14:20 Q&A



14:20-14:40

14:40-15:00

15:00-15:10
15:10-15:30

15:30-15:50

15:50-16:10

16:10-16:20
16:20-16:40
16:40-17:20

17:20-17:30

18:30-20:00

04. Status of Air Pollution in Guangdong
and Countermeasures

05. Research Activities of

The Hyogo prefectural Institute of
Environmental Sciences (HIES)

Q&A
Coffee Break

06. Air Pollution Prevention and Control
Policies of Guangdong

07. Environmental Measures
at Kobe Steel, Ltd.

Q&A
Feedback from observers
Audience interaction

Wrap-up of the session

Reception dinner

---End of Day 1 ---
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Dr. Chen Duohong, Guangdong
Province Environment Monitoring
Center

Mr. Yasuhiro Kanda, Director The
Hyogo prefectural Institute of
Environmental Sciences, Hyogo
Environmental Advancement
Association

Dr. Liao Chenghao, Guangdong
Institute of Environmental Sciences

Mr. Yoshinobu Nakane, General
Manager, Environmental Control &
Disaster Prevention Dept., Kobe
Steel, LTD.

Hyogo, Guangdong
All participants

Mr. Hideaki Koyanagi, Director,
IGES Beijing office

Day 2, 28 October 2014, Meeting Room 3, 2F

Session Il. Air Pollution Control: Global, Regional and Local Status and Actions (3)
Chair: Dr. Madan Lall Shrestha, SPG Member for Nepal

Time Agenda Item Presenter
09:00-09:10 Participants self-introduction All participants
09:10-09:35 08. Seoul Metropolitan Air Quality Prof. Jung-Hun Woo
Management: Current Achievement and
Future Challenges
09:35-10:00 09. Thailand case study Dr. Jariya Boonjawat
10:00-10:25 10. Indonesia case study Dr. Erna Sri Adiningsih
10:25-10:40 Q&A, discussion All participants
10:40-11.00 Coffee break
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Session IlI.

Monitoring, Assessment & Analysis: Perspectives of Science, Economics & Health (1)

Chair: Dr Jariya Boonjawat, SPG Member for Thailand

Time Agenda Item Presenter
11:00-11:25 11. Air Pollution Control in Japan Prof. Niizawa Hidenori
11:25-11:50 12. The role of developed/developing world Ms. Di Tian
sulphur emissions on climate system change
11:50-12:15 13. Current priority concerns of research on Mr. Anton Uspensky
industry-related air quality issues at
Roshydromet, Russia; international
collaboration
12:15-12:40 Q&A, discussion All participants
12:40-14.00 Lunch break

Session IlI.

Monitoring, Assessment & Analysis: Perspectives of Science, Economics & Health (2)

Chair: Dr. Erna Adiningsih, SPG Member for Indonesia

Time Agenda Item Presenter
14:00-14:25 14. Implications of energy trade on GHGs Prof. Wenping Yuan
emission and air pollution
14:25-15:10 15. Air pollution and human health in Dr. Hualiang Lin
Guangdong, China
15:10-15:35 16. Experience and practice of vehicle emissions  Prof. Shinya Koyama
control in Japan
15:35-16:00 Coffee break
Session IV
Possible Tools and Solutions for Air Pollution Control
Chair: Dr Jariya Boonjawat, SPG Member for Thailand
Time Agenda Item Presenter
16:00-16:25 17. Possible tools and solution, overview Prof. Tian Hezhong, BNU
16:25-16:50 18. Mongolian experience on air pollution Mrs. Tsendsuren D.
reduction
16:50-17:30 Q&A, Discussion All participant
18:30- Dinner

--- End of Day 2 ---



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

Day 3, 29 October 2014, Meeting Room 3, 2F

SessionV
Gap-finding Discussion

Chairs: Dr. Madan Lall Shrestha & Dr. Erna Adiningsih

Time Agenda Item Presenter

09:00-10:45 Discussion: research and capacity needs for All participants
air pollution control in Asia-Pacific countries

10:45-11:.05 Coffee break

11:05-12:30 Development of a list/matrix of researchand  All participants
capacity gaps for future actions

12:30-12:45 Closing remarks Dr. Madan Lall Shrestha

--- End of Day 3 ---
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Section head, Guangdong Environmental Monitoring Center
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4. Opening Addresses

4.1 Ms. Junko Umetani, CEO for the Environment, Hyogo Prefectural Government

I am Junko Umetani, CEO for the Environment at Hyogo Prefectural Government. It is my great
pleasure and honor to see you all in the International Expert Meeting on Air Pollution Control in
Urban Asia-Pacific being held with so many participants in attendance, here in Guangdong
Province, a friendly state of Hyogo Prefecture.

Currently, we have observed a temporary increase in PM 2.5 in Hyogo. We need to take proper
actions to deal with health damage caused by air pollution, and to ensure the safety of local
residents. To achieve this, it is essential to implement measures against air pollution not only as
local initiatives, but also as a joint project of countries in the Asia-Pacific region.

At the 16th Tripartite Environment Ministers Meeting held in Daegu, Korea this April, it was agreed
to further strengthen joint initiatives regarding air pollution prevention and control, and the
reinforcement and enhancement of cooperative relations among various entities, including local
governments, companies and institutions, has been encouraged.

The APN and its activities play a very important role for the environmental issues in the Asia-Pacific
region. As a representative of the Hyogo Prefectural Government, | would like to extend my
sincere respect for their activities. Also | am proud that Hyogo has been providing various kind of
support to APN.

I hope that the APN will continue active scientific research and policy promotion regarding air
pollution control and other global environmental issues, in coalition with the governments and
organizations of its member countries.

In today’s afternoon sessions, | understand specialists, researchers and business operators from
both Guangdong and Hyogo will make presentations on regional initiatives to control air pollution.
I would like to expect significant discussions will be held among participants.

To conclude my address, please allow me to express my best wishes for the success of the
conference and all of the participants. Thank you very much.

-14 -
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4.2 Mr. Hiroshi Tsujihara, Director, APN Secretariat

Distinguished Dr. Zhang Jiutian, nFP Alternate for China, Dr. Wu, Vice President, Beijing Normal
University Zhuhai, Ms. Umetani, CEO for the Environment, Hyogo Prefectural Government,
Participants, Invited Experts, Ladies and Gentlemen, Good morning.

At the opening of the Meeting, | would like to express my special thanks to all participants who have
travelled to attend this meeting.

First of all, let me introduce myself. My name is Hiroshi Tsujihara. | am the Director of APN
secretariat.

APN is an Inter-Governmental organization of 22 member countries in the Asia-Pacific region. It
was established in 1996 as a result of Japan-US initiative to promote global change research. It
means next year is the 20th anniversary for APN.

The Asia-Pacific Network for Global Change Research (APN)'s research and capacity building
programs manage up to sixty national/regional projects every year across a broad range of global
change disciplines. In addition to its core programs, APN has also initiated three new frameworks
established in 2012 and 2013 which are the Climate Adaptation Framework; the Biodiversity &
Ecosystems Services; and the Low Carbon Initiatives Framework.

As one of these activities, we today have a meeting on air pollution counter measures in cities that
many member countries might be interested in.

APN established its secretariat in Kobe in 1999 with support of Hyogo prefectural government of
Japan. Since then, Hyogo prefectural government has continuously supported APN. On behalf of
APN secretariat, | would like to express my sincere gratitude for this support.

This meeting is held as one of Hyogo Activities. This meeting is also supported by Beijing Normal
University. | would like to express my sincere gratitude for this support.

This meeting, which starts today and continues until the day after tomorrow, can be thought as a
scoping workshop.

First of all, we would like to share information and knowledge about air pollution in city areas and
example of countermeasures for this problem in this meeting. Based on information and advice
from experts, we would like to discuss gaps that we have now, and further approach to address
these problems. APN would like to use the information shared in this workshop to make next
strategic plan that starts 2015. It is also our pleasure if we can make international network of
experts through this workshop.

Finally, | hope this 3 days meeting will have fruitful outcomes and help many countries to address
air pollution.

Thank you again for your attendance and cooperation.

-15-
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5. Outcome Document; Matrix of Possible Thematic Areas and

Types of Activities

Thematic Areas ‘ Scope

Research, Monitoring and Analysis

Activities

I. Scientific Aspects

1. Data and information on air National/Regional

pollution including
standards.

2.Emission inventory Urban/Local, National,

Regional

(including CAPs &

" 3.Weather, climateandair | | Urban/Local, National,
pollution interactions Regional

4, Status of black carbon Urban/Local, National,
Regional

5. Transboundary air pollution Regional

Data collection (field data,
airborne data, satellite data)
Data processing and analysis
Production of information

Data sharing and access
Development of comprehensive
inventory (temporal and spatial)
for modeling and control

Field campaign and
regional/mesoscale modeling

Research on impacts of black
carbon on climate, health, air
quality and hydrological cycle

Research on long-range
transboundary transport of air
pollution from biomass burning,
coal burning, and volcano
eruption (man-made and natural
sources)

[I. Impacts of Air Pollution
1. Impacts on human health Urban/Local, National

2. Impacts on agriculture and National, Regional
ecosystem

Comprehensive research on the
effects of PM air pollution
(PM20 or smaller PM) and
gaseous air pollutants on human
health (including particle size,
chemical composition and
emission source)

Assessing the short-term and
long-term effects of air pollution

Promotion of pollutant
monitoring, especially ozone, in
the area of agriculture

Impact of air pollution on
photosynthetic activity and crop
production

-16 -
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Mitigation and Countermeasure

I1l. Mitigation of Air Pollution
1. Energy use, economy, climate | National, Regional U Energy use efficiency and air
change, and air pollution pollution control
relationships
2. Air pollution control and Urban/Local, National, ..
reduction actions Regional u :D evelopmen_t and a_ssessment of
ow carbon city/society
3. Technology transfer on air Regional U Cooperation in technology
pollution control transfer cooperation on air
pollution control
4. Reduction of air pollutants Urban/Local, National, U Development and assessment
from biomass burning and Regional best practices
coal burning
IV. Science-Policy Interfacing Urban/Local, National, | & Productionand dissemination of
on Air Pollution Control Regional policy briefs on air pollution
control and actions
U Science-Policy-Private Sector
dialogue on air pollution control
V. Public Awareness and Urban/Local, National U Dissemination of air pollution
Education on Air Pollution information and control actions
to various communities:
development of dissemination
system (such as through mobile
phone application)
U Training and/or education tool
kits for local people
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6. Presentations

6.1 Air pollution in Asia-Pacific: A major environmental challenge to the
development goals (Maheswar Rupakheti)

Air pollution in Asia-Pacific:

A major environmental challenge to the development goals

Dr. Maheswar Rupakheti
Group Leader

Institute for Advanced Sustainability Studies e.V. (IASS), Potsdam, Germany

Tredie dor Adlvanced Tustaradiily e AR, 3729 Mo 2018, Thultai, China

“Air pollution comes with several consequences”

-18 -
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Short-Lived Climate-forcing Pollutants (SLCP)

Long-lived GHGs SLCP (air pollutants)

. Gases: « Aerosol F‘arhtles:
— Carbon dioxide (CO,) — Soot, 1.ncl. Black Carbu.n (BC)
— Nitroous oxide (N-0O) Organic Carbon (OC), incl. BrC.

— Chlorofluorocarbons (CFCs) Sulfate (SO,*)
Nitrate (NO5)

Ammonium (NH,")

L

+ Gases:
— Methane (CH,)
— QOzone (0:)
— Hydrofluorocarbons (HFCs)
— Nitrogen oxides (NO, )
— Carbon monaxide (CO)
— Volatile Organic Compounds (VOCs)
— Sulfur dioxide (50.)

Short-Lived Climate-forcing Pollutants

Filter used for PM10 sampling, 16 L/min., After...
Bode, Kathmandu (SusKat-ABC Supersite) 24 Hours!
Institse for Advanced Sstanabiity Shudies ey Courtesy: Jinsoo, Khadak, Dipesh, Bhogendra 4
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Short-Lived Climate-forcing Pollutants

ot I oo e Rediative Forcing by Emissions and Drivers o
g ’ 2l : - : ¥ = 5 ; %
i« i -
4 o HCFCa “ SN m o H
3 |
E no s piamaay | w
SR -
1]
5 , g
e | [ &
0]
::\\‘\i—- A EMmany | W
- '—_ M H

M;mﬂt ool Tl | Mg
Aban Changn G e
owoteve | 0 W ., CHPPRCE]
Chavagas i 0 il
i Sniar i S 000 m 0. 0 1]
2y 1
= [ | w
Total Anthropoagenic
RF relative to 1750 : -
1850 -— IFRIFEOE | M
1 i | i 1 i | i 1 ]
1 0 1 2 3

Radiative Forcing relative to 1750 (W m )

BC: GWP — 400-1,500, 2nd strongest warming agent.

Short-Lived Climate-forcing Pollutants (SLCP)

Decades

Gases:
™ Methane, HFCs
Years

1

Effective Lifetime

Months (3zes.
Ozone, CO, SO,, NO,, VOCs, ...

Days 1l 2erosol Particles:
BC.S0,*. NO5. NH,* ...

Centuries | ﬁ

regional ! hemispheric global

Geographical Extension
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Short-Lived Climate-forcing Pollutants

CO; Emissions:

— business as usual "
— constant -
— decreasing s

Atmospheric Burden

::: SLCP Emissions: _,—-"""“-
- business as usual -
- constant e
- decreasing R A Am e
= Zero — h""'--,._‘
..... Mh..—.— ‘-‘T""::--._..F
1900 1950 2000 2050 2100

Irsbiute for Advanced Sustanability Sudies 8,

The air pollution/SLCP challenges

3 5 3 2 Andes
MILLIONAY:  MILLION/Y
Premature Beaths  Premature Deaths
From Incoor From Outdoor . Antarchea
Air Pullution Mar Podlution LG

) 110 =34 1% 00w | " 35% a5%

ILLION TONNES/Yr | o | - ’ i ; g & gl o
nmg IDS’EIE 9‘5% e 3 5‘?!‘:' | 3'5'&"”' 13'!1% = L .15.'.6. s

From 4 Major 5t

rllll_'?':"._.li._ﬂ e o Bl pi._‘.'!gi el dialles Ang Crop St dowe o alr ;I:Hulm

Source: "Timeto Act’, CCAC (2014)
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Air pollution is the largest environmental health risk ;

» March2014 __
WHO estimates that air pollution Kkills 7 million a year o

o Indoarair pollution: 3.5 Million
o Outdoor air pollution: 3.2 Million

* October2013
WHO classified “Air Pollution™ as cancer causing agent. |

B HEALTH EFFECTS OF
BLACK CARBON

*+ June 1012
WHO classified "Diesel exhaust fumes, notably black
carbon (BC)™ as cancer causing agent

WHO 2012

Instifoe for Advanced Sustanability Sudes 8.y,

AP is a major environmental health risk in Asia-Pacific ;

GBD 2010

6.85 M deaths due to air pollution
65.09 M in developing countries
0.76 M in ceveloped countries

nbl g Mhazhaly hieatldaks cogholo-pompars’

Limetal, A3
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Air Pollution and its effects in Asia-Pacific \_).

~ Poor air quality
» Reduced Visibility
» Premature deaths

» Crop losses

» Atmospheric heating
» Solar dimming
» Surface cooling
» Snow and glacier melting
» Disrupt weather pattern (monsoon)
# Intensilication of storms

» Ecosystem damage
» Socio-economic impacts

Air Pollution (SLCP) Mitigation is possible .
\“)
- u|
i L Near-term Climate Protection and
ﬂ = Integrated Assessment E S A e ;
of Black Carbon riasgakishidi bk
and Tropospheric Ozone
Sumimary for Decision Makers Iz=: i

(LINEFMRAL 2011) (LINEF 2011} (World Banlc 2014)

[wavrrrunep.org)

-23-



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

16 cont wifective control mesiores

B s,

wistewater
e

CCAC 204, based on LIMERAMO 2011 and Shindell et al Scisnce, 2012

The SLCP

Control Measures

A romber of ovailable mllrilataun options bave been identified Mat il rapsdly iniplemented have The potential (o deliver
oF human well-being by inproving air geality @nd redecing vear-term global warming.

BENEFITS A

.-.'.- z
fomiced. Lo A\

TACUCED ciripaon. | R I
varnang - Feouced iy 18]

puttrris, 1 mefiing .‘L.r i’
Twtuched srE dathe
1\ MgL%GN a5 o o s BE A

o of aidet | S 1§ 5% iy 2| ) oow]| By e e
anuuu 2 :'iniuﬂra SEr2e% FEIT B% | E Y 3% | 5T a5% ' T 28%

i WARMING

The regions where the emissions are cut get the most benefits
M
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Solutions must be tailored to local context \_)J

Identify the

+ Innovative mitigation solutions (science.

technology, finance, market, institution, policy and

regulations, strategies and planning actions)

that are
+ Science-based
but yet

* Fit to local/national context and priorities

%9

SLCP Activities and Initiatives

-25-
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CLIMATE AND CLEAN AIR COALITION
TO REDUCE SHORT-LIVED CLIMATE POLLUTANTS

A coordinated action SLCP at the global level ‘{# ‘ J.Al..

Initiatives

Rieltmmiogl SLGES
from Household
Cnnhirrﬂand
Domestit Healing-

Membership:
- Voluntary membership

- 88 members (as of June 2014)
38 State Members
1 EC

49 1GOs and NGOs

Urban health

http: / SanseweLmen.org fooac

Instifoe for Advanced Sustanability Sudes 8.y,

17

U N E United Nations

Environment Assembly

of the United MNations Environment Programme

18-27 June 2014

+ Historic UN Environmental Assembly (UNEA) made a
resolution -

“Air pollution a priority issue”,

and called for

"Strengthened action on air quality”.

- 26 -
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ABC EU

&

« | YEAR OF

i;‘} AIR 2013
http:/ fec.europa.eufenvironment/airf revie
w_air_policy.htm

ATMOSPHERIC

@ BROWN CLOUDS

http:/ /www.rrcap.un http:/ fwww.lgacproject.org | AlrPalClim
ep.org/abe/

Asia Pacific Clean Air Partnership MOEJ-UNEP (24 July 2014)

bring together multiple regional initiatives to provide clear policy

options based on the best science to support action on air pollution
across the region.

Qur (IASS) effort in addressing air pollution

29

Kathmandu Valley as a Case Study

Sustainable Atmosphere for the Kathmandu Valley

(SusKat):

-27-
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Air pollution in the Kathmandu Valley

Phaota: M aheswar Rupakhet

Air pollution in the Kathmandu Valley

“Sizable pollution but still manageable in terms of inte_rﬁenﬁnns“

-28-
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SusKat: An end-to-end project

Identification of
mitigation measures

Transformalive Impact

<)

Basic Science
When?
Physical science basis - Where?
a N How much?

Awareness and Engagement of key Support implementation
capacity building stakeholders of mitigation measures

A joint Effort of 25 collaborators

.@ ICIMOD

SEDUL

&

B
¥

ﬂ ) National Institute of v
NATION U Environmental Research AI
LUMNMNVE I_L'I 1' Fare

AR\ AMHERST
o YLE |
Q=  CHINESE ACADEMY OF SCIENCES -I(“IU
ionannes GUTENBERG
UNIVERSITAT Manz

A REEEy

X))
R -

31 0
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Physical Science Basis

SusKat-ABC Field campaign (Dec 2012-June 2013)

« 40+ Scientists
« 18 Research Groups
+ 9 Countries

= 160+ instruments/sensors
(Aerosol/Gas/Meteorology)

» 23 sites (1 Supersite, 5 Satellite site, 2
regional sites, and other collaborating sites)

2" |argest international air
pollution measurement

campaign ever conducted in
South Asia

Jdmsong

Pokhara

Lumbini

~Googleearth
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Seasonal variation of BC in Kathmandu Valley :.
3 T T T T T T e
_mnl.:m
[y M oon
= | = Pogt Monseon
‘E M f'* -
§ oo \ -l |
E i
8
10 “ o
3
St N . ] &
e L fidl
1 1 l ] | ] |
ﬂEtﬂl:l 035:00 0ann [ER] 1200 A5:0:0 18:00 21:00 2400
Time "HH: MM"
Very high BC in the Kathmandu Valley
Volatile organic compounds in Kathmandu :
First deplovment of PTR-"TOF-AlS)in South Asia ———
Period 1 Period 2
N LR A B R R BLE R B L B R 'I'I'|'I'III'|'F'_'I"I'lll'I'I'I'I'I'I'!'IH'I’I'F""'I_“‘?'
E v Da:;tlmte_ biogenic emission . More biomass burning  Less photo-oxidation s
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k] ) . EE 1
2 5% : i :
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- : I : ' 3 -
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82 ' | ’ | ‘2
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Sources of BC in the Kathmandu Valley

b

Source apportionment of EC based on C13/14 analysis
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Couresy. Carmma Bosch

E.Asia: FF: 803%
S. Asia: FF: 54%2%,

Late Jan-Feb: Cold period, all brick kilns operating, power cut hours increased.

Health impact of BC and PM2.5

[trame Pedca: 11 i3

Ta- T4 - 15 16|

Traffic policemen and general public are exposed to very high PM2.2 and BC
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Analysis of mitigation with model simulations

<)

» Understand the physical processes and mechanisms
of emissions, transport, transformation, removal,
and impacts of air pollutants

Domain 1 {15 km x 15 km}p Dogmain 2 (3 km x 3 kmi) Domaln 3 {1 km x 1 kmj

» Analyze mitigation potential of the mitigation
options (anticipated impacts of interventions) and
identify the ones that fit to local context and
priorities in consultation with the key stakeholders

Engagement, Dialogue and Outreach J

p A

-
il ————
| P p——

| e - —
Lot L—

— |
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Air pollution research should go beyond science ):

(

Modeling

«  Fundamental Research

Observations

*+ Applied Research Society

+ Culture
+ Economics
+ New technology intrusion
« Behavior
-+ National Development goals

Include human dimension _

<)

Thank You

maheswar.rupakheti@iass-potsdam.de
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6.2 China’s actions on air pollution control — (Yuanhang Zhang)

China’s actions on air pollution control

Yuanhang Zhang

College of Environ. Sci. & Eng.
Peking University

lnt I Exput Mcenn" on Ml PnIIutmn Cuntl ol
2 : Ott"' '?Ul-l AT Chma

g

B4  Outline

B AR =iTHREHIBA1Z Evolution of air

pollution control in China

X 175 32 Bh e R 12 AR ZE Exploration of

regional pollution prevention theory

. RERERREEHNEREIS Perspective of

air quality improved in future
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Air pollution and control policy before 2010
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Trend for emission of major pollutants

Emission per 100 million GDP Total siitsio
100G — 14 40
— mﬂ FMI!
B0} 12 b=
= = w
E = 500 410 ?.-: g
= s 400 1o o g =
§ g = 3 a0
= o anal 16 E % }‘_
4 5
13 200 {s :
g = ] o 10
g z 100 2 Z E,
w0
e e om w08 20" oo 1eos 200 2005 2070
I i
Tsinghua University

RGEN (FREEEER)

S LE '

1H9HO08A

1H12H08 5

January 2013, Beijing November 2003, Guangzhou
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Strategic transformation of air pollution control

e ¢ Total amonnt of Air quality target
Objective : emission control | . andstandard
Criteria pollutants | Single pollutant | Multi-pollutants |
Manage Domain Urban U1hnn+ Rr:;umml
Control Methods |  Pointsource | | Multi-sources
Road ¢ End-of-pipe Soctal-economic-

Oad map i pollution contml i Environment
: Scientific & The 12" year’s plan of Clean A Research
. technicalprogram | | regionalairpollution ;| | Program(CARP),
for bluesky . MOST . prevention, MEP MEP

B4  Outline

h E AR 5T HIRAFE Evolution of air

pollution control in China

Xim 5 Fh a2 AIIRE Exploration of

regional pollution prevention theory

3. REZRRELERIRI= Perspective of

air quality improved in future
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Concept of Air Pollution Complex

Higher Conc,

FPM,O; [ o o o I'ML Oy -
— 1] o | —
Tnflow Cl-Mow
£ le '*
Blogaile Il ‘eposmnn
Anthropogenic Flux

)

# Enhanced atmospheric oxidation

5 G‘DUP'W between primary emission and Cﬂpﬂﬂilr h|ﬂ'| grotm-lmml of ozone,

» ghu inab tw:an gase TR— and secondary aerosol
intt:‘rl::i?mn n—— W——> % High level of fine particles and poor
; . . visibility;
® C-oup!‘im betwesan local and regional air % Reglonal & urban poliution und
pomian certain meteorological condition

(Shao et al, Frontiers in Ecolegy and the Environment, 2006)

Research programs in City Clusters (Mega City)

PEEFANEDHERED

ThmEn
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PRIDE-PRD 2004 (2006, 2008)
(Program of Regional Integrated Experiments of Air

Quality over Pear River_ DeltaJ

'i-:-*.‘Lfr J.n_.r..ﬂ ﬁ"-.i + 4 rej Juujuﬂ&u
_Zsuper-sites
- Lidar

o Airho

New scheme of radical cycele in
China and its application in

other campaigns in the world

New particle formation

phenomenon in polluted air and
H,S0-NH;-H,O nucleation

scheme
NO, and S0, heterogeneous -
) P ...-*""--l S00,{100 sl
- - - ¥ & Mk, {158 pplj SA1AN,
reaction in mineral dust, NO, . ' sy

# M = LA, 0 ppbr) = ALED,
might be important for SO, wemessseranne | S0,000p
=" EREEFRFAT | NO-omh

qedt | EMEEER

conversion in winter haze
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Aerosol light extinction and chemical

apportionment

PM1 (sulfate, nitrate, ammonium, and
OC/EC) contribute >90% of aerosol light

extinction

# Aerosol hygroscopic property can amplify

light extinction by a factor of 2 in high

humidity >80%
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Innovation of monitoring equipment

Ground based regionall amriquality monitoring and
ensemble forecasting system

Region _L i (REHIBE , iFE0) |

Forecast
7. | Forecasting Modelgz=—=p

v ﬁ Policy
' /) — Control
1 Super site + 8 Emission Invent. “'_5>| i’

Fegional site +

\‘50 urban site j Warning

————d f————c=

rMor PRDTegionatdir qualkity
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Regional management andoperational scheme
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4 Outline

th [E X Ri524THI B FHFE Evolution of air

pollution control in China

X155 4B /a3 1L B % Exploration of

regional pollution prevention theory

3. RFEERREHZEAIAIR Perspective of

air quality improved in future

Air Quality in 2013
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Action plan for air pollution prevention in China

State council, September 2013

Overall target by 2017

* PM, sin Beijing-Tianjin-Hebei (BTH), Yangtze
River delta (YRD) and Pearl River delta (PRD) will

be decreased by 25%, 20% and 15%, respectively.

* PM,,concentration in the other cities will be

decreased by 10%.

Framework of the Action Plan

Aiur Quality Target

Optimize the ‘ Adjust the Energy | ‘ Optimize Industrial ‘
Industrial Structwre | Structure Layoul

Strengthen Comprehensive Control,
Reduce Emission of Multi-pollutants

Enhance innovation ‘ Improve Environ. ‘ Improve Law and ‘
capability Economic Policies | Regulation System
. EstablishRegional ‘ ‘ Establish Momtorng
‘ Coordination | and Warning System

Responsibilities of the Government-Enterprise-Public

- 45 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

Air quality is improving in general

7L s FEER s EK=W aH=W

74 cities: improving .
Pl TP,

*

BHT: improving a lot
YRD: 7 , PM,: Oy
PRD: ? , PM,: Oy

Comparison between the first half years of

- 2014 and 2013, CEMC

? 30
L] . 3 20
Science: Mechanism  § ST
g 10 -
Management: Strategy §
5 o - s g -, u."
Technique:  Efficiency g S EERRRRRRREE

South California PM., 5 annual mean

140 25
106

4y | mmPM25 —@-AQI>200 .

£ 20 .

> 100 =

> i

. 80 15 5

Hhn{

< 4 . i

& 20 i
0 0

PRD YRD BHT 74 cities
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Challenge for the PM, - compliance

1. Guideline: Air quality ',l, New total
L arget i :

| emission  reduction
SO, | 20% | 40% 60%
NOx | 24% 34% S58%
CPM,, | 10% @ 56% 66%
other sector plans. VOC | 25% | 37% 62%

target and its constramned
environment plan 18

suggested to be reference to

2. Strategy: Multi-pollutants

non-linearly integrated %

control strategy should be E“‘

right way to have effective :

air quality improvement. o (1M HL TUL TN TN A0 IR0 L NN
S G 0 P comaiom —— 05— N = b~ Pl ==~ 0

Challenge for the PM, - compliance

3. Management: Regional - 46.4% I83% 4%

coordmation and jomt April  255% 15.7% 3.6%
action plan 1s crucial for air July  12.7%  2.4%  3.2%
quality improvement Oct 44.7% 24.3% 5.8%

- e a o § i =g = } L (1] L)
(regional vision, city action).  Average35.5% 19.7% 7.9%

4. Control: Vehicle, power
plant. solvent & painting.
biomass burning are major
sources

— VOCs control 18 key and

should be put in agenda
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Summary

@ Regional O5 and PM, 5 pollution 1s getting severe. it 1s

long term task to attain the air quality standard.

@ Multi-pollutants non-linearly itegrated control strategyv

should be right way for air quality improvement.

@ China air quality will be getting cleaner continuously by
the National Action Plan for Air Pollution Prevention

and its follow-up policy.
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6.3 Inter-City Cooperation for Air Quality Improvement in China (Hideaki Koyanagi)

ug/m
1000
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( 1) cooperative network with China
to improve air pollution in China

(1) Send experts and receive Chinese visitors with exchange
activities between the two countries,

(2) A overall chart to list the cooperation opportunities in
air pellution that includes hardware (knowledge, experience,
tcchnnlnglcs, aﬂd so'Ftwar{: frnrn Japan.

E3
/’E*ﬁﬁmﬁm §¢%$i%ﬁ%

/ = OllE]

| I ﬁﬁﬁ§|

\ FEMAE. nERE. AR, #¥,
L Ausitie. %

. - ME
b EEREN, FRY. ARy

. H R
. AL TUICA, MEDD. JETROTF)

(2)Workshops on air pollution
Prevention and treatment

XS FRMARITE
BRASEENEESTF—

wres €8 nunaumanax e nemEGAan jia)

MTIANEE - BW

Beijing, April 18, 2013
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[Eachﬂruund & Target

| Bumary & Mechanizm |

* Bwalling snargy concumglion and esnvironmental jeoues [ 1) Bake use of current regional mechanisms (pravide Found
like air & water pollution associated with rapid o UNEP and Glean Air Asia);
seonomic growth and urbanization, such az the PHZ. 5 in (2) Capacity building and systematic construstion Lo boost
Chirs are Lough prahlems For all Asian countr iss. solutions in Asia including China:

= lhe synergetic effect to improve environment and [3) Iebroducs demonslrations of synergebic sffestive
greenhouas gases could be etfective. techrologise,

¢ Fosusing an bilateral offeel credit mechanism (BOCH) | Estimvtad affact |
with full use of curremt regional mechaniszms and & CEpacity builTding and technologies in developing countries
working on capacity building & solutions by applving in Azia;
Jdoparess eaper isnce and technologies strategically. ®  Less pollutions, low carbon and improved air in Japan,

B lceat biladscal compenzsaiional coedits:

Capacity ouriding and

systematic construction to
baaet solutions in Azia

demonstrations

Make use of

reglonal mechani sms

iy

e Lud LogbiLLng

[ Support UNEP] Bazed on Jepenese [ocal Sat policies by negatialion betwsen
= Knowledge & experience to commun ity and targets to goverrments o implemert and manage
decision makers: major Chiness cities, focus BrOCEEE 100,

« Network construction of an persannel and * Bat strategias on synargatic

effective zalutions:

Em_lermgm: 1E' researchers “orEan!zat!ma! capucltslr » Guideline of demonztration projocte
[Suppart CA&] building in ﬂlr. ﬂﬂ'! Iution of synargelic effeclive tachnologiss,
* Management evaluation of and |ew sarbonization || - Bilatsral cooperation of
different countries/cities; “International apolication of
* Boost cooperation among Systematic construction of | J“I;':::“ mode " o o
: el . 5 rmation publication of domestic
I.ABIEII'I cities; ‘ cnﬂpcrslltlurith::tml:cn local enviromental industries
( Wik BEETTR, EMEBESEBEXSSNF |
=g 05 i (X B el N BB i S HEFE

ABSED | [ BLEESOY |

CERPDEe SEE, IEESRGESENMTIEIRNES (1) BUHABARTSROTIEMEEENS (CNEPTC s
AR, AGTRNBREE. RIARNEMETEMERRRE A Al lEL)

HediEa. (2) FEERFETABTARRELHAFROE SRR
- BAWETE, ESAaSGNERRNDEREREY  FHTEEl

byt (3) HMRENFRERBHEREHRTEE SR EE,
- Er AT RIS M sook, AT MDAOREHNG, U

MR HARDNER SUA N IR ERENRRNS [pa |

.
o TMEEEENRES BRI REAT LR ERGRF

o HETMEESESS SIERLSOaRSHRAmE
o BUSIUID MR MM AR

[ FJUNEPHE {2 55 ] BT E AU B L, HAGUFIES). GIFEBEE

£ \ : B, TR, T AKLEIER
i§§ﬁ¥ﬂmﬁ%ﬁ-ﬁﬁﬁ g*gﬁﬂgﬁgﬁgﬁﬁg HREE, BT kERE.
BHEE  HHSEA P gy R STERE (LA S TR « Hh Rl B S R
= SO hEE R RE N - P AR S S 3 RIS
[ IGAARE (% 45 ] _ T FNSEED | | BEYSEHER: HART | T AR
éﬁ@ﬁﬂﬁﬁﬁﬁiﬁ%ﬁﬁ T CARERTRR RS AT NER
| , | RBF RaateTlehhci
- T 2 =y HMS ST a1t : .
AT AT OREY ) SRS : . ERsEFlEmEnemSLs
i - B
( RN ERETR. AR AEAS S )
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W 757 MBI 51 BRI Ay RS E RN B

MR- 280 | SHEER k-1 ]

+ BEDen sEEGG DEUTRER AMLCATARER () AREN T IRTF R S R ER TR e Raean A
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H LR TiE R, T z—w:wm
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o ZERA TGS TRl e S
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TEORBELE 2L B || s bngmeria. | | B AFOSE MiEEsn o

SEB(C1R M X SUBHITHEE R EDTS | | e
"B, WEBEDFIRT VIR £ mims re At S0 S $OF T TR A RO
o "’gﬁg BRIELETORNE | | -2 0 SR E
- [ PR ASAERON | | ' Y e

i T A7 L S i o) R
FITHOBION | (g e KON - ) = BRSO

: |

II-\.

- S| R FIFY R A R DR 3E(T- H)

S III——

[ CEBACEVT - FLo0 RADER. 7o) B RIL - A aesile]

Framework of Inter-City Cooperation for Air Quality Improvement in China in FY2014 (draft)

{Examples of ways of cooperation) Tokyn Metrapoli tan Government
Cities in China £ TF_EIITIII'I'J in Japan foyama Prefectre
" Dispakching experts Magansg Prefleciure
Beijing Municipality - Japan-China jointres=arch H?uuu Brefedture
Tianjin Municipality s e G -
e e L ukucka Prefecture
Shanghai Municipality Keaw s akl City
Shenyang Municipality Inter-City cooperation ol S
Wuhan Municipality ¥akkaichi City
Jiangsu Province and others (S o B e o= 5= ol L Kaobe City :

{to be confirmed] SOG emission measures ~ Kitakyushu City
ahide amission measures Cwill increase in the future).
(incdluding off-road vehicles, etc)

* Dustpollution control measure of
construction works

- Forecastand warning system

- Ermszon source analysis

* Morntonng, elc,

*sUpport each inber-city
cooperation (arranqement,
coordination, et
*Financial Managerment and
execution

sSupporl each inter-city
cooperation Carrangement,
coordination, ek
*Flrarcial Management and
execution

Platform for Inter-City Cooperation
{Supporting Japan-China inter-city cooperation with finance and technology)

Guldance and support -
Prevwide finance

<In‘tnrgmfammunlal coordination JAPAN { MOE}

Ouerall coordinaticn

., Guidance and support
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The Basic Concept of City-to-city Cooperation (Draft)

* The concept of “city” in Japan includes prefectures and cities (in case of China, prefectures,
autonomous regions and municipalities are included).

1. Itaims to strengthen and develop the existing city-to-city cooperative relationships (e.g.
friendship city relationships etc.) between Japan and China in the field of air pollution control.

Even if there is no existing friendship city relationships, cooperation in the field of air pollution
control can still be strengthened and developed by building new cooperative relationships between
cities through arrangements and coordination etc. upon request of cities in both countries.

2. Inorder to promote cooperation (“'city-to-city cooperation”) between cities in Japan and China,
both the Japanese government and the Chinese government (Ministry of the Environment (MOE),
Japan; The Ministry of Environmental Protection (MEP), China) will provide instructions, advice,
coordination, arrangements, financial support etc. directly or through a platform. Ministry of the
Environment, Japan will provide the required budget as financial support if possible.

3. Inorder to continue the existing cooperative relationship, as a general rule, each city will keep
bearing necessary expenses, but in case of implementing new cooperation activities in the field of
air pollution control (including strengthening the existing cooperative relationship), Ministry of the
Environment will provide part of the expenses (mainly direct expenses).

4. City-to-city cooperation consists of the following two components.
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(1) Exchange and cooperation between government employees in each city (including subsidiary
research institutes, foundations, public corporations, etc. In case of China, "public institutions" are
included)

(2) Exchange and cooperation between companies in each city

To promote exchange and cooperation between companies, government employees in each city
and organizations which work as the platform will provide support including coordination or
arrangements, and work closely together with "The Cooperation Network for Abating China's air
Pollution (Japan-China Economic Association)".

5. Building/Establishment of a platform and the role of the platform

(1) A platform which consists of organizations designated by the Ministry of the
Environment (MOE) and The Ministry of Environmental Protection (MEP) will be
established in order to promote city-to-city cooperation smoothly.

(2) The platform plays the following roles with instructions and advice from the
government.

1) Support city-to-city cooperation
2) Arrangements, Coordination
3) Management and execution of funds
4) Others
6. Details of Cooperation

The details of city-to-city cooperation will be determined based on the discussions and
coordination between the cities, and the following points should be taken into consideration.

1) The utmost importance should be attached to the cooperation items which the cities in
China hope for.

2) The cities in Japan should consider concrete cooperation items they can provide.

3) If the items in (1) do not match with those in (2) well, the platform should provide
necessary coordination etc. and make efforts to realize the items in (1) if possible.
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6.4 Status of Air Pollution in Hyogo and Countermeasures (Kazuhiro Akiyama)

Status of Air Pollution in Hyogo and
Countermeasures

™

| E 135" i J
— Population 5,588,133 | 7™ largest
' < S+{Hyogo Area 8,396 km? | 12" largest
" S yis JPY 18.3462
il . L et trillion | .
. 48 GDP RMEB 10483 | © largest
{ mipin § trillion
SetoInland Snli_:-" [
K{W' ey L ‘-'I N35'

Oct. 27, 2014

Environment Management Bureau, Agricultural &
Environment Affairs Dept., Hyogo Prefecture

- o

General Environmental Air Measurement stations at representative points of the region
& Vehicle Exhaust Emissions Measurement Stations at heavily trafficked points
measure air pollution 24 hours a day. (Installed by Hyogo Prefecture, Cities of Kobe,
Himeji aki, Nishi i hiand K i |

Dienstty @ Current Installments

\ mge

0 090 == 000
[ THE T
D1 = 3D

Prefectural Mundcipal  Matlonal Total

General Environmental Alr

Sposigars Meauring Statians 16 42 1 50
ehice Exhaiist Brndsion
MMM g 23 1 32

LG8 kim

® Measurement Categories

3 ) Items with environmental standards

£ 50,, NO,, €O, Ox, SPM, PM

) Other items
MO, THC, Non-methane Hydrocarbons,
wind direction & speed, insolation
amounts, air temperature

s TIPS e g
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- All categories on a declining trend since 1996
- Environmental standards achieved at all stations for NO, and 50,
and at 56 stations (out of 57) for SPM in 2013

- o
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- On a declining trend since 1996 (all items)
- Environmental standards achieved at all stations for NO, and CO
and at 25 stations [out of 27) for SPM in 2013
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- None of the 52 stations achieved environmental standards for Ox {photochemical oxidant)

- No reports on health damage caused by Ox since 2002 (38 persons)
o e,
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General Environmental Vehicle Exhaust Emissions
Air Measuring Station Measurement Station
No. 304 ’\1__—0-—-"‘ 16 pgfm’ No. 15
75 4 24 ! 14 14 4
12 12
0 | - _
[ i,
15 4 | @ g -
11 | B Achimed
10 4 i E = Al L
4 & 4
5 4 ; ;
1 7
oo . - L | 0 o
2010 211 2012 2013 2010 2011 12 2013
2 stations out of 24 achieved the MNone of the 15 stations achieved the
environmental standardin 2013 environmental standardin 2013

- @

ntion in Hyogo

Issuance standards

1. Hourlyvalue average between 5:00 and 7:00 exceeded 85 pg/m?
2.  Hourlyvalue average between 5:00 and 12:00 exceeded 80 pg/m?
3. Dailyvalue average estimated to exceed 70 pug/m?

Callfor attentionissued  Number of days of issuance

1. Feb 26, 2014 (As of the end of June, 2014)
2. May 30, 2014

W 1
3. Jun 1, 2014 ff"
Eastern Harima reglon .
’ 1
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Pollution in Hyogo

1. Emission from factories/companies
* Registry/examination of facilities producing smoke, based on laws and erdinances

= On-site inspection of factories and companies
= Emission cantrol based on environment conservation agreements

- Comprehensive on-site inspections of air, water, etc. at large-scale factories, etc.
(“Mobile anti-pollution unit” since 2007)

2. Photochemical smog

* Surveillance systems, issuance of advisories, emergency measures (banning cars from
entering polluted areas, requesting factories to reduce NOx emissions, etc.)

3. Asbestos

* Restriction on factories/companies, on-site inspections at demaolition sites

4. PM 2.5

- Notification/alert systems (Since March 9, 2013)
* Automatic monitors to be installed in Hyogo's 66 measuring stationsin FY2014

- o

ist from Construction Sites

Dunu_ﬂtlnn! e e Scattering pravantion standards (Both scattaring,/
renowvation work non-scattering typa}
Scattering-type | Nen-scattaringtype |, 4 = Cover site with dustproof sheats
asbestos ashestos = Muoisten the site with water sprinklers
Airborne ashestos |  Includas ashestos = Removal without demolition [Non-scattering type)

Floor area Floor area
Regardless of size lassthan  offover sScattering prevention standards (Scattering-typa)
g0 m’ 20 m' = Remove ashestos before demolition work

" mmwﬁ;ﬁ Ragistry (Prefactural = Establish anteroom at separated workspace
9 L]

Floor area of fover

11,000 m*

as ordinance] | = Malntain negative pressure at workspace; Install
'—}—— dl.llt B}I"ﬂmﬂ
{ (D) Registry of demolition works, etc. < Business \
aperator =+ Prefecture >

) Examination < Prafactura’>

{2 Implementation of demolition works/scattering
prevention standards compllance < Business

aperator =

Measuring at the
workspace gate

@) On-site inspection (Ashestos density, measure
\_ implementation status) < Prefecture > /

Dustproof sheets

) The prefectural government also conducts patrols (monitoring for

Q& repistered work) @
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ainst VOC

@"ﬁ

Framework of the measures

Effective VOC reduction through a best-mix of legal regulation and voluntary initiatives by business
~operators

Dirying facilities {chemical products /Spray coating baath E:
manufacturing, bonding, printing). Penalty Exhaustar capacity of fovar
painting facilitias, atc. 100,000 m*/h
1 -*Emission standard: 700 ppmC
Registry ta Flan change (MNewly constructed spray coating
o prefectiral  ee— e, ate, Booth facility for automobiles: 400
govermments f axhaust I\,ppmc_i ‘/"
Restrietionon .0 o 0 Eshaust Coaling basth
o the density at™ :Drl';plill‘l:!
want
L Obligatary \ i
measurament '":é"“'""""‘* - i.l —
On-site measuring of "r. h
VOC density by Hyogo Panalty i Wettypn mshiun
L Prefecture & iy

The “voluntary initiative” political method supplements
the inefficiency and inflexibility of legal restrictions.
Business operators voluntarily establish and implement
measures, based on its industry group’s voluntary action
plan = The accomplizhment s reported to the natianal
government through the industry group = The resultis
objectively assessed by specialists

lating to constructing
ale factories

Kobe Steel/Kobe Power Plant (coal-fired power b
plantinan urban area)

& Location: Kobe Works, Kobe Steel Ltd.

# Power: Plant No. 1/ 0.7 million kW (Since Apr. 2002)
Plant No. 2/ 0.7 million kW [Since Apr. 2004]
Total/ 1.4 million kW

# Area: 0.3 million m? (Total Kobe Steel site: 1,07 million m2)_/

e 3 e T Envirenment Conservation
i - il = 3 g Housesond pinnes aee ocated | Air Pollution el LU

| clogetoanch ciher (00 Control Acl flaximum | Operatlonal
al, i walue Larget value
Kewalue
regulation
117
24 i€
S0% Convertad
density ppm
1183
ppm
100 10 5
Soot & dust Fitdie® i ek
200 24 '
N
Ppm Ppm Ppm
Before the establishment of the Environmental Impact Assessment Act, an assessment was
conducted based on the prefectural guidelines and municipal ordinance, The process served as an

opportunity for communication with citizens, and gas emissions have been controlled within the
Wriction standard.
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old, large-size diesel automaobile into the southeast Hanshin area has been
regulated since October 2004

Under the ordinance concerning environmental conservation and creation, entry of

“,

/;Camera survey: License plate check
ordinance @ Car registration check at checkpoints
{2 wards & 4 cities)

Areas restricted by

@ 5upport system: Loans for
exhaust reduction equipment
and vehicles that satisfy regulation
standards

Areasdesianated by the

Automabile MOw/PR Act

(11 gities & 2 Lovsus)
vy

S

g o

-"ui"rrﬂ-n

- T W

03

[ Changes in the density of air pollutants]

Annual average [NO,) . Annual average (SPM)
i pauy 034
e T e
031
Qo 4 0o3%
s no2s
Ao 00
ker L] T T T 0018 '
rivec] ite 2004 012 2003 il T 2004 nig
—#= Sputheast Hanshin arza —4— Southaast Hanshin area
@ Areasdedgnated by the Automabilz g FHE3s designatad by the Autormobila
M P Act [Except sautheast Hanshin WO/ PR Act {Ewcept southeast Hanshin
areal areal

O Annual average values in areas restricted by the ordinance and act are
improving year by year

03
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‘nvironmental Exchange
we ingdong and Hyogo

March 1983: Friendship agreement between Guangdong Province and Hyogo
Prefecture established

v
Constant environmental exchange since 1987

Irfl'EIB'.I"'“-'ZI.'I[}II -y
19287 Started accepting technical trainees from Guangdong {until 2002)
1993 Jointly established monitoring/measuring plans for Guangdong
1955 Hyogo donated acid rain measuring equipment to Guangdong

e I S e e
,r‘ 20042012 A
2004 Memorandum for exchange of environmental conservation technology between
Guangdong and Hyogo
2007 Memorandum for exchange of environmental conservation technology and
environmental business between Guangdong and Hyogo
2012 Memorandum for cooperation regarding effective use of resources, a recycling
economy, and waste recycling (Between local government affiliated organizations

\ in Guangdong and Hyogo) /

Further reinforce cooperation in the field of air environment
(Collaborative research on PM 2.5, technical/human resources exchange and

cooperation between private businesses)
03

References

* Environmental quality standards (Air quality)

Mitsubishi Hitachi Power Systems Takasago
Works

* Qutline of inter-city cooperative projects
between Guangdong and Hyogo

* Qutline of technical exchange and cooperation
between Guangdong and Hyogo

03
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Substance | Environmental conditions
- Dally avarags for hourly valuss shall not sxcesd

Sulfur dioxide

(50 0.04 ppm; and Conductomatric mathed or UV flusrescance method
a) -Hourly values shall not exceed 0.1 ppm
Carben -Dailv::;ragu Tﬂr:m.lrfy\mluus shall not
monoxide S gl _ Nondispersive Infrared analyzer method
(CO) - Average of hourly values for any consecutive
eight hour period shall not exceed 20 ppm
Waight concantration measuring methods based on
Suspended - Daily average for hourly values shall not filtration collection; or light scattering method,

particulate exceed 0,10 mg/m’; and

matter (SPM)  -Hourly values shall not axcead 0.20 mg/m® attenuation mathod that yialds values having a linear

Mitrogen - Daily average for hourly values shall be within - Celorimetry ampleying Saltzman reagant or
dioxide (NQ;)  the 0,04-0.06 ppm zone or below that zone chemiluminescent method using ozone

Photochemical a neutral potazsium iadide solution, UV absorption
oxidants (Ox) -Hourly values shall not exceed 0.06 ppm SRR A RET- AP & EhARIR I bsdas kY WA e Tikkiig
athylana
Fine - Annual standard for PM 2.5 Iz lazs than or M:“h"":’“"'“*:; with “::' sample ‘:':“'“"
1, which iz desipnated as a reference method, or
particulate Equ::m 15,0 :;Bf:'l 2 Ilnd ha i altarnative automated matheds, designatad as
matter -24 uuristnn ard is less than or equal to e R R I R S
{PM 2.5) 35ug/m the corresponding reference method q
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Measuring method

piazealectric micrebalance mathod, or feray

relation with the values of the above methads

Absorption spectrophotomatry or coulematry using

MitsubishiHitachi Power Systems Takasago Works =4

# Location: Takasago City, Hyoga
# Establishment: 1962
# Mainproducts: Gas turbine, steam turbine

4 Employees: Approx. 3,800
Thermal power generation system divisions of Mitsubishi

Heawy Industries and Hitachi merged in Feb 2014

{thermal power/nuclear power)

Strength of the plant:
Only plant in the world that conducts development, manufacturing

and demonstrations at one place

g X
Demaonstrative operation of gas

s

turbines of 1,600°C class in Takasago
[Outline of the facility]

-Generated power: 389,000 kw

- Generation method: Combined cycle
-Condenser: Air-cooled

- Fuel; Town gas

- NOx: 4 ppmf10.3m?*,/h

-50x, soot & dust: 0 ppm
- ¥ J

— I
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@ strengthen and develop technical exchange and cooperation in fields related to air pollution
countermeasures (including those for PM 2.5) and energy saving between Guangdong and Hyogo,
and bring about clean air to both of the two regions

@ Projects will be carried out using the platform for inter-city cooperation, while asking for guidance
and advice of the Ministry of the Environment of Japan and the Ministry of Environmental Protection
of China

< Project scheme >

Promotion of technical exchange and cooperation in fields related to air poliution and energy saving

Guangdong

Environmental exchange based on friendly

fpmammmmnnn n---u- B EEE NN R AR EE RN E NS NI R EEE NN NN R EEEE RO RN n---u----u ssmsnmEmnERmnne”

relations (since l‘:'IST] _— e
Support I Support

Guidance
and advice

ﬁ Commission
> Japan (Ministry of the
Inter-governmental Environment)

cooperation

=
Jointresearch: PM 2.5 component analysis

Guaanung environmental Hyogo environmental
monitoring center w research center
loint research: PM 2.5 component analysis and source
\__| characterization

-
&

Sharing/output of information on countermeasures against air pollution

Expert conference on urban air pollution in Asia-Pacific region
#® Date & venue: Oct 27-29, 2014, Zhuhai, Guangdong
® Hosted by: Asia-Pacific Network for Global Change Research [APN) Center

\ A
5 w

Technical exchange and cooperation between private businesses

Matching of Guangdong’s “needs” and Hyogo's “seeds” for cooperation

weel-| Promotion of business matching utilizing
environmental technology |

Personnel exchange

® Training in Japan for personnel from Guangdong (the
government, companies, etc.)

® Dispatch of air pollution prevention specialists
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6.5 Air Pollution Situation and Supporting Technologies in Guangdong Province
(Duohong Chen)

ng Center

Air Pollution Situation and
Supporting Technologies
in Guangdong Province

Guangdong Environmental Monitoring Center

October 27,2014

Outline
1. Air quality monitoring in GD

2. Air pollution situation in GD

3. Major supporting technologies
and measures
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Outline
1. Air quality monitoring in GD

2. Air pollution situation in GD

3. Major supporting technologies
and measures

GD-HK air quality monitoring network

B . w wl

# Completed and put inte use &3 ; il Wy v | A,
in 2005, management [ SRR _O/ 08
mechanism consistent with MK quEmEm
internatienal standards R L
' & 16 sites covered GD and HK
with 3 sites in HK
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GD-HK-MA air quality monitoring network

b
- Firl -
= A= o 5"
I - |:I‘I..; 5 -} ;') Fa ] }s\_\_ / "\\ng
."""\_/J ."/ TEn i i~
o JRET™ % 1 444 ﬁ‘ @nn \’L T W
ﬁ r'x w2 % e aFm \: ’/3
. nu-r'-’j A gm0 | |f|!ra'-1,‘L .',E.i- = o h T " W
* — L N ; i
s il ey gy (1 e U, P
M-F - % "
b"?’; 'fFHIIJ;‘-‘:r bl l\\ullﬂ‘JlI }'{m —ti'é‘;i L?'
_;"J_ LT RS ¥ G i |

e

AAXHPRRIREGFE P ——

S Mk 00 Och Oefh Pe  Ple.

I‘ﬁﬁ!&? L r?_ _::?-1_—'

EEE RN 2

N DN - v NS - . o (e
Rl == | s=m ] - Pamtes]| ruwa | owna )

On 3, September, GD, HK and Macau jointly issued air quality information to the public
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Stereoscopic monitoring network ingRD
und monitoring |

GYo

City site : 52
Regional site : 8
Supersite: 1 |

Multi-parameter observation lab

Photo chemical
aobzervation lab

The first supper monitoring sites combining
scientific research with vocational work

Suppursite outside look

Rooftop observation platform

Aerosal observation lab

Cover an area of 28 mu , with 30 pieces of |aboratory equipment , about 200
monitoringitems , 2200 m? of lab space and an investment of 30 million RMB

Technical verification lab
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Guangdong air quality monitoring network

{® Background:1 i * .
i g i qEx
| § Countryside:1 | *
|# Supersite: 1 | L
|  Reginol site:8 | v = -
| @ City site: 102 | us “ . s
e : ™aw L -
-’ % e "'." ey
4] ¥ o h L] L
CF ] ‘%l & - o °
& o e ®
. ..-., T
=3
- e
W
T &

Real-time air quality monitoring results in GD have been
issued and evaluated according to the new ambient air quality

standard(GBI095-2012) in 2013

Outline
1. Air quality monitoring in GD

2. Air pollution situation in GD

3. Major supporting technologies
and measures
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Air quality variation trends in recent years

Compared with 2006 , SO, concentrationsin 2013 decreased by
36.7% ; NO,increased by 3.4% ; PMy,decreased by 3.2%

=307 =S=h0Z —a— FRILD

0.07 -
LRI
il

0.06 o .y

--..,_________1____.__.____.____%-_‘ ,/.
0.05 - e
0.04
003 : . : - .03

— + —
—E—— _
0.02 - SESSES e
0.01 -
0

200868 20078 2008 20098 201085 201185 20128 20138

Air quality situation during

January to September in 2014
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SO, concentrations

SO, concentrations ranged from 6 to 32 pg/m?3
Concentration in Shaoguan and Zhaoqing was higher than other areas

O, concentrations ranged from 13 to 48 pg/m?
Concentrations in PRD were high, while those in east and west GD were
low due to vehicle emissions

M concentraticns
wzfent )

_-.
T
e} "
1

i
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PM;, concentrations

PM;, concentrations ranged from 39 to 72 pg/m?
Concentrations in Zhaoqing, Shaoguan and Guangzhou were relatively
higher; while those in coastal areas were lower

Py concs mtrakiong
(s
-
=1

PM, s concentrations ranged from 24 to 51 pg/m?
Concentrations in Zhaoqing and Jieyang were relatively higher; while
thosein coastal areas were lower

PR 5 someentrations

limz/m® b
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O; concentrations

The 90% 0;-8h concentrations ranged from 114 to 190 pg/m?
Concentrations in PRD were higher than other areas; while those
in west GD were lower

The 8907 Os-8h cuncentrations
St

Zhanjiang—, . e
- ) -
=

"Purticlcs ( PM;s PM;; ) were major primary pollutants in non-PRD region,
accounting for 65%
Particles ( PM;s; PM;y; ) were also major primary pollutants in PRD region,

accounting for 41%

o s

. O3 and NO; in PRD accounted for higher proportions than those in Non-PRD regio

bl -

PM10 NOZ 502
11.8% 0.3%/&&%

PM10
£6.4%

502

___Co
3.7%

primary pollutants in nen-PRD region primary peollutants in PRD region

o
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Standard-reaching rates of regional air quality

range from 70% to over 90%

wes - Standard-reaching

rates of air guality
RE.4%

4"» ]II T T

]D_HJ;HID;DHHII]IEUDJ]I[[EIIDIJ;I]HUIMIMD;HIIUI

e T I )

JUIINIRRRRINI1MINRTRRIRGIR1RA{NNIN/RIRRVRRIN N RNIRRIR IR

%
1k

IS LIS LS LIRS

’h ]]]]]IIE[I]]D]]]]]EI]]]IDID]]]HDIED]]]]]]]E]B]EIH

" Air quality in middle-north PRD and Shaoguan were poor
while those in coastal areas were good

ol - S S e e S s i e o PO i il i o e e il ol #

2luuﬂ’ Hoderhen O, -

Air quality sggregative index

B Ly
BEad-a
B -
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Comparisons of air quality during January to September

with last year—PM, ;. concentrations in PRD region

i' Meonthly variations of PM; ;5 concentrations were obvious with lower E
E values during May to August, due to favorable conditions including i
S il e el sl e s A et
PMZ.5
{pgdm® ) mm
100 -
80 -
6l -
40
20
0

1 2 k] 4 5 G 7 i 4 10 11 12

Annual rainfall - 3012 —— 013 ——3014

Rainfall data source: Guangdong Meteorological Department

Comparisons of PRD and

other key cities in China
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Comparisons of average PM, ; concentrations among

PRD and other regions

1-9 monthly PM; 5
concentrations in 2014
Average PMag concentrations( pg/m®) + 74 cities = 61 “gjmi
120

108 + Jing-jin-ji= 89 pg/m?

100 - YRD= 59 pg/m?
* PRD= 37 pg/m?
80 [ 74 cities in |
60 . Y
! 41
40
20 25 27 26 _?'_'ﬂ
20 PRD
0

Key areas for air pollution R———
prevention: 3 regions & 9 clusters Jing-jin-ji
PM; s meeting

standards

Biggest gap

ma
LT F

YRD

PM, : meeting
standards

Most difficult

PRD

PM,; ; meeting
standards

Most hopeful
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> e
Comparisons of O; concentrations between PRD and
other regions in China during July to September

O; standard Jinaeiin<ii
A in
exceeding rate

July 2014 34.8%
August 2014 24.7%
September 2014 7.9%

YRD PRD
16.4% 17.6%
11.0% 11.5%
8.6% 21.6%

O; concentration trends in recent years

B0 Concentration
{ ng/m?)

45
2006 2007 2008 2009 2010

2011 mz 2013 24

Monitoring data from
G HE network

Mote : statistical data of 1-9 month
in 2014 was used
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Analysis of weather situation during

July to September

" K
a = L & -
" ‘>"_-_"'|—"_"_""‘- iy | [ Y B ST Ty - —— H
i |I .” ||”_lln| _ |_||_I |_||._ - . ”“IIIII“‘ ‘_Il__.n_ _I_I_l-_.._ll_lll ,
T | FhaE
an w0 | e et 4
i s e o —- ,: o Higher temperature : 0.8°C higher i
W e «n | 1 inJuly, 0.1°C in August and 1.3Cin !
n —— e ———— s | o 1 ]
" [ W = : September E
m ! i
- { @ Less rainfall : 32% less in July, 17% |
| l I . i in August and 35% in September E
o b= 'l I 1 -III' - ] 1 e e e e s e
ERSNETEmEIIEIE IR TE DR
[som"u_r: tiuangdong Meteorological Depar tment |

Sunshine hours increased obviously

during July to September

gl 450 Y S0 N S < S S N 5 D S SO N S S S D S S 0 S P S D P O S £ 0 N S - D Y
E Sunshine hours increased significantly than last year, by 11({Shunde) te 42{Jiangmen)?, ‘l
| exceptthatin Maoming decreased 5% , Such condition is faverablefor phote chemical 1
i pollution formation, causing the increase of O, concentrations j
900 B 7.amonthin 2013
FEn gy ES
BOO i1 § 1 1 ] ® T-9monthin 214
Sunshine : : I : :
hours 700 I 1§ 1 i
I I gl I ]
600 1 gl 8 ) 1
o . |
- Y :
400 100 L i
1 1 L I ]
300 1 Ut 1
11§ |
" 1 0§ :
100 Ipigpig I
I 11 L I ]
{____l [__I ..
f g J a*
|.mu_rne: Guangdong Metenrplnglcnl Department |
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Higher AQI standard-reaching rates in PRD

W Pdcikies
120% AQl standard-reaching rates ® jing-ini

= YRD
1008

MNHN"

Less heavy pollution days in PRD

S Heavy pollution days and rates
= 74 cities
40%
B ling-jin-ji
30% = YRD
® PRD
20%
10%
o e “’*l““.l..““ﬂ”‘l‘:__‘f_l“f
1 2 3 4 5 6 7 a g  month
R B e T P e e e A T e e b=
i Heavy pollution days and rates in PRD were significantly |
i lower than Jing-jin-ji, YRD and 74 cities in China |
i i e i (e i N - D A e A e S B . A e A S O e P A S A s - W e s ) D e O N e -if
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Lower PM, : concentrations in PRD

160 Average PM; s concentrations  ® 74 (ities
140

B Jing-jin-ji
120

» YRD

100
n PRD
80
80
2 4 1
4
5 7 26 30
20
2
o - . )
iH zH iH aH 5H 6H 7H 8H aHq

o

[=]

Ra-nking of PRD air quality among the 74 cities
in China

32|24 (22|40 |50 |52 27 |22 |26 |26 |12 |25 |35 |26 |37
147 5 |9 |2512 7 |8 54|45 |12|7 |1

lale 6 fl 2|26 |18 s a4 |3 (2|2]|a]|2]|17

Foshan (23 |18(38 |30 |18 |11 34 |49 |53 37 |17 |20 |24 |14 |28 | 20 |16 |33

Jiangmen |16 [ 8 |16 13 [ 8 |6 11|15 |34 19 (20 |15 |14 [ & |15 (10| 4 |14
Zhaoging | & |32 |43 (50 (20|12 (17 |26 |45 36 (34 |44 |40 |18 (21|21 |17 |30
Huizhou | s|2[s]|7]z2fs| |[s|w]e|s]e]a 1|00
Dongguan |13 |13 (40 (27 |9 |14 |28 34 (33 23|24 |19|20| 7 [19|30 25|40
Zhongshan |19 (14 (114016 | 3 | 5 (1131 10(13|9 (6|3 |7 |13|3 |23
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Outline
1. Air quality monitoring in GD

2. Air pollution situation in GD

3. Major supporting technologies
and measures

Key technology supporting network

gquality control

-
|u1m | 1”}‘3'1?‘15:-
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Establish technical system and

CEE = =
I Metwork quality D (‘ED_L‘—‘“

!:I . ! control technology
=8 I__E___J L“‘“‘j : -,\"'("“"H"’""']

Efficiency eveluation
technology

?:»'_“‘

Operation
management
mechanism

Supporting PRD and GD to lead in

releasm real-time air uallt situation
i . ,

Release real-time
PM,: concentrations
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Establish the PRD air pollution

reventlon joint conference system

Joint conference held on
yp _ April 2,2014
*-—--...___/j’~.. S | o Established in 2008,

""’!F serving as the first

e
g

1 2
+ & Sam. =4 T 85§
AVERBRI®RZY i

I |“‘I‘l‘m“‘-'ll 1 -
| g L

joint conference and
the highest policy-
making organization
for  regional air
pellution prevention

o The first congregant
is the vice-governor
of GD province

o Further enhance
leadership in 2014 by
upgrading the first
congregant to the
governor of GD
province

Create regional atmospheric environment

manage mode and operational mechanism

Interaction

between science
and policy-making

,Reg:unal alr
quality joint
conference}

Regional Performance
Eﬁuirﬂnmentl assessment

cience center

Environment and emission source
maonitoring and adjust suggestions

r_____________________________________________________________________________________________________________

Supporting GD to formulate the first regional clean air action
plan: the PRD clean air action plan

e o i i - i o 19 - S O T I I I S 0 - S - P M S S S S S - I - S S S S S - S
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Establishment of the global third technology
demonstration zone for air pollution joint prevention

A technology demonstration zone for air pollution joint prevention was
established in PRD, being the global third demonstration zone
following California in United States and Europe.

Guangdong Environmanial Moniloring Canter | : == f e

Thanks !
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6.6 Research Activities of The Hyogo prefectural Institute of Environmental Sciences
(Yasuhiro Kanda)

N 1
Cwies
F, International Expert Meeting on Air

Pollution Control in Urban Asia-Pacific
27-29 October 2014, Zhuhai, China

Research Activities of
The Hyogo prefectural Institute of
Environmental Sciences (HIES)

Yasuhiro KANDA
kanda-y@hies-hyogo.jp

Director of HIES

Hyogo Environmental Advancement Association

B Outline of HIES (location, organization, activities)

B Research activities (water, chemicals, air)
B Recentresearch project on PM, ¢

M |dea for research exchange with Guangdong
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Location

.-n:l: A Sk bydemi 51 st chi ‘r".n-.rf i-':#
g B M Kameoha S . ki '% 4
L i h b S -b -
g ”u"'a'\---'-'w Ll ; Wiy K L -'r'ﬁ-r' . i i
e Sanda-Shi Magaokiakyo-Shi N gl
=it e Himeji-Shi kit Takatsuki-Shi, '?
: Qem-Shi, Cye Ibaraki-Shi* -
Inkarsage- Shi g
= Kakogawa-Shi_ ishi-Ku, Higashiyodogawa-Ku,
m Kobe, - geaka-Fu
Suma-Ku 1
Osaka-Wan®
s . Sakai-Shi
L Tomiabayashi-Shi®
IchAs I - Kishiwada-Shi
I\.‘\.‘:.—\x W adE k- S
STy - S 3 n_ﬁl e
Firhesia e e s
Hiath Wakayama X irasan
Mann-Eh gk e L0
Address:
3-1-18, Yukihira-cho, Suma-ku, Kobe,
Hyogo, Japan 654-0037

[ Hyogo Environmental Advancement Association
(public interest incorporated foundation)

B Management &
Planning Dept.

B Environmental
Creation Dept.

Environmental
education

M Resource

: : Cement recycle
Circulation Dept.

project

B Environmental
Technology Dept.

Chemical
analysis

M Hyogo Prefectural Institute of Environmental Sciences(HIES)
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Activities (Fy2014 - Fy2016)

B Research activity
Research on the measures against
* Pollution of Enclosed Coastal Sea
* Pollution of organic chemical materials
* Regional and local air pollution

B Commissioned work from Hyogo prefectural government
* Environmental monitoring on heavy metals, etc.
*  Measurement of environmental loads including GHG emissions
+ Response for environmental emergency

B Others

* Collaboration with national and local environmental institutes,
universities, etc. : externally funded projects

* Dissemination of research results: HIES bulletin, presentations at events

* International cooperation and human resource development: JICA
training course, university student training

. 6
Research on Water Environment

» Water quality improvement through material
circulation of coastal ecosystem

~ Estimation of behavior of organic pollutants
and nutrients from river basin to coastal sea

: e A o e
."ﬂ{' el ; 1"-;_‘.- Z:"x
". . "_f'_\"ﬂ_",n""n"k-ﬁ__h'r"‘ '_-;I%.'H
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Artificial tidal flat Seto Inland Sea
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Research on Chemicals ’

~ Assessmentof pollution situation,

~ Identification of emission sources,
» Development of analytical method
of Organic Chemical Materials

| 500 X
|n§‘L

i A .
\ i
e s A

LC/MS/MS PFCs pollution situation

. 5 g
Research on Air Environment

» Estimation of emission source contribution ratio

by PM, . composition analysis, statistical analysis,
etc.

~ Numerical analysis by WRF/CMAQ model

C=BROME
BEEF

AutomaticPM, - analyzer i

Location of Pﬁ.ﬂlzlg monitoring stations
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Recent Research Project on PM, .

Presented at the 55™ annual meeting of lapan Society for Atmospheric Environment {2014.9.17)

Analysis of PM, .Concentration in Hyogo
-Transportation Path Analysis using WRF/HYSPLIT-

Purpose

» To estimate categories and locations of PM, .emission sources

Research Process

([ Step1:PM,.sampling and Step 3: Reproduction of I
composition analysis J\____meteorological field using WRF

- Step 2: Estimation of emission Y ) . : .
source categories and their Step 4: Dlrawmg back trajectories
contribution ratios using PMF | | using H‘ES_PL'T

i

[’ Step 5: Estimation of emission source locations ]
using PSCF (heavy oil combustion)

Step 1 -PM, Sampling and Composition Analysis(1)-

| ¥ PM, .sampling sites m L B Lo w5R A A

)

;L Hyogo Prefecture "' = H i Kobe Port

2

Ground hm 25m
yRistance from coastal line: Lkm

Doogle:

L - = '. e ari 1 : s 4

Himeji A £ e
Kobe i ¥ = - g

» L 3 x i = -~ -El."

ey | ] L = oo i - a8 v
‘:‘ti"-‘ 1 L E; D o ,."F Lo i o ¢

45Km b | el Y s et

o —

) e ’,..----—— :c:'mg;t:ﬂ mdustryt™ =
£ ol ol ,4- “rane .'.-1'-_. o £ .n ¥
0 20%m = =+ :

HimejiPort = .

B Guctiontime: Doy 34bours), Mumber of sampling days: 2odays/season Grﬂund he]gﬁt: 20m
{Forzachsive: 205amplas/season ™ dreasons/year = Jyaars = Lédsamplas) r-mﬂa nce from coastal line: 4km

Google™
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Step 1 -PM, -Sampling and Composition Analysis(2)-

» Process of PM, ;sampling and composition analysis |

Composition Analysis

® Sampling

HFE& Quartz O ® |ons({lonchromatography) _
ilters Anion:Cl,, NOy, SO, ) "_ ST
Cation:Na*, NH,", K*, Mg?', Ca®* — v "“"""‘

® Carbons{Thermal/optical reflectance method )

® NeasuringMass
Cuncentragtmn O » OC, EC(black carbon), OCPyro
Microbalance

e,

® [norganicelements{ICP-MS}
MNa, Al K, Ca, 5¢, Ti, V. Cr, Mn, Fe, Co, = -

® Cuttingfilters Ni, Cu, Zn, As, Se, Rb, Mo, Cd, Sh, Cs, l; J
Ba, La, Ce, Sm, Hf, Ta, W, Pb, Th

Step 2 —Estimation of emission source categories and 1

their contribution ratios using PMF-

* PMEF: Positive Matrix Factorization |

i '_;- . F :
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< aE bt MR
= |

i i3
- I
| e 9 5 ) E e i : I
1 4
Automobile I =
s I I 3 I E I
= Il a1 el : = = uI =1 n
E ! C " Spr, Sum. Aut, Ir‘l'll'ly.. Ave. Spe. Sum, Aut Win,
S B v I Contribution concentration of factors
.= A_ . 01 1Is=_=nl ll : E
1 B PM,e average concentration:
as | Heavyoll combustion Kobe 14.3ua/m?
8 : Himeji 15.6pg/m?
Wik g e g g £ 8 Xawds B Kobe has higher contribution
& concentration of Haswy Oil Combustion
?factﬂrsand their profiles {Kobe: 10.3%, Himeji: 2.3%)
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3

Step 3 -Reproduction of meteorological field using WRF- ;

| ¥ WREF: Weather Research and Forecasting model |

.
M Temperature |
u'~ Wf.

e
[
jol
Ed

M \\/ind direction s '
S

*I‘I. A L P .'*'r. \, i, j . ‘ r]_"'lfr { |!1

1
i

L

w '|

Wind speed Sl

Dailyaverage trend of metearological datain Kobe (2011.4-2012.3)
{Blue line; simulated{dkm * 4km mesh), Red line; observed{Kobe Local Meteorolagical Office))

. ¥ HYSPLIT: Hybrid Single Particle Lagrangian Integrated Trajectory Model |

+  Used 4km * 4km mesh meteorclogical data calculated by WRF.
* Drew lines from the sampling site (height:100m, 300m, 500m) to the sites
where the air parcel came for the last 36 hours.

Spring 2011 _Kobe Sprng 2011_Himeji

Back trajectories in Kabe and Himeji (Spring 2011}
{24lines/day*site X Zheights ¥ 20days = 1,440lines/site}
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Step 5 -Estimation of emission source locations

using PSCF (heavy oil combustion) -

i » PSCF:Potential Source Contribution Function |

N Mumber of back rrajectory endpoints in the jith mesh
PS(:F,-_,— = M;,- / Nr_j i, :Number of back trajectory endpaints, of which contribution concentrationis in the
upper 25 percentile, in the jith mesh
Heavy all combustion_Kabe Heavy all eambustion_Himajl

Ty

0l

Emission map of 50,2 generated .
by ships L e

e | ®lcing the emission database 2005

1 of Ocean Policy Research
Foundation, estimated 50,2 (g/fs)
emissions of ships

B Dispersion simulation of radioactive materials using WRF/CMAQ

* WRF: Weather Research and Forecasting Maodel A
* CMAQ: Community Multi-scale Air Quality Model '

¥ Commissioned from Disaster Prevention
Department of Hyogo prefectural government.

# Applied WRF/CMAQ which is used for
dispersion simulation of air pollutants.

* Assumed that a nuclear power plant, which is
located near Hyogo, occur an accident of the
Fukushima Nuclear Power Station disaster

level.
¥ Used meteorological data of a normal year, B ]
and estimated exposure dose during 7 daysin e AR
each 4km X 4km mesh. SRy e
% The right figure shows the case that the b 20-50
number of meshes, in which thyroid S ?%Eg
equivalentdose exceeds 50mSy, becomes B e ’ i o
maximum. R
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Idea for Research Exchange with Guangdong(A) !

O Epidemiologic Study on the Characteristics and Health
Effects of Air Pollution in Megacities of China

+ Purpose:To assess the situation of PM, - pollution and long/short term effects on
respiratory system of elementary students in mega cities in China.

+  Study Organization:Itis possible to join the collaboration project [1SPS KAKENHI
GrantNumber 24406020]of Hyogo College of Medicine, Kanazawa University and
HIES. {1t is possible to add cities in Guangdong to Shenvyang, Beijing, Shanghai,
Wuhan, where the project is being implemented/planned. }

M Research Outline

# Situational assessment of seasonal air pollution in megacities in China
Measures seasonal PM, ccancentration and estimates human exposure.
Analyzes PM, -.conponents of Polycyclic Aromatic Hydrocarbons (PAHs), carbons

{Elementary Carbon: EC, Organic Carbon: OC}, ions, and inorganic elements.

¥ Assessment of long/short term effects on respiratory system
Conducts questionnaire survey on respiratory symptom, and
measures fractional exhaled nitric oxide cancentration and peak
flow value of elementary students near ambient air monitoring
station, and analyzeslong/short term effects of air pollution.

Measurement of Iractional exhaled
mitric oxide concentration

Idea for Research Exchange with Guangdong (B)

O Analysis on Characteristics and Emission Sources of Polycyclic
Aromatic Hydrocarbons (PAHs) bound to PM2.5

* Purpose: To contribute to measures against health damage by analyzing
PAHs bound to PM, .and emission sources.
* Study Organization: Institute of Guangdong and HIES

i ey 2 o
r/l_ ¥ PAHs simultaneous ﬂnalyﬁis _\ = Emison Source arsbyses wsing Reoepior Mode]

ysis - |

am
] h

- n‘-ﬂ-l - Al -
PEEINIEAIAINNG  aNEIURINGIN)

Il\- HPLC Chromatograph of PARHs _/ Khairy at al. Chemosphers 91, 535-903{ 2013}
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19

Idea of Schedule for Technological Exchanges

Composition/Emission :
Year/Month pEstin) I. : Joint Research
Source Analysis
Email exchange an the i
-~ Prel esearch by H
2014/11~12 shatationprocedutss eliminary research by Hyogo
s Develo tof joint arch
2015/1~3 Guangdong'svisit to Hyogo pl?;:e BMENLOTIRINLestare
2015/4~6 Hyogo'svisit to Guangdong
2015/7~9
Email exchange Data collection {one year)
2015/10~12
2016/1~3 Guangdong'svisit to Hyogo
2016/4~6 Hyogo'svisit ta Guangdaong | Data analysis
2016/7~9 Paper writing
2016/10~12 Email exchange Jointpresentation atinternational
2017/1~3 academicconference

i\(‘ ’ 20

‘ Thank you very much for your attention!

Aview from the HIES sampling site
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6.7 Environmental Measures at Kobe Steel, Ltd. (Yoshinobu Nakane)

Environmental Measures
~!~_ at Kobe Steel, Ltd.

o? KOBE STEEL GROUP

IR STV CIERE
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Kakogawa Works and Shinko Kobe Power Station Ecomay

Kakogawa Works

1970: Began operation as Integrated steelworks

1. Transition to urban steelworks due to increase in residential areas
2. Stricter environmental regulations
3. Increased environmental concern among the public

E Installation of state-of-the-art facilities
Steady improvements and equipment medifications
Stronger environmental management; information disclosure

Shinko Kobe Power Station

2002: Start-up of No. 1 Power Plant 2004: Start-up of No. 2 Power Plant

1. Established ina large city (Kobe) as an urban power station

Ep State-of-the-art equipment installed during construction
KOBELCO 3

=/

Location of Kakogawa Works
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State-of-the-Art Facilities (1)
Flue Gas Cleaning System in Sinter Plant

=/

ECOwWay

Sintering Machine

Equi

— Flue Gas — SR —— Gypsum
Actvated Char Waber
— o Gas —_— NH3
MH3 Production Activated Carbon

pment

Mo.1 BUF Regenerator

Low Temperature
Blower

Hot Ga JGen erator

BUF(Boost Up Fan) | 1.800kNm*H. 9

000Pa

Adsorber

Byproduct Gypsum

Gas Volume: 1,500 kMm*H
De-MNCOx Efficiency: 40%
De-50x Efficiency: 95%
Adsorbent: Activated Char

CEM T DL S

Adsorber

Stack

AR

Water Treatment ‘

Screen

Equipment

Centrifuge |—

Dust Countermeasures (1)

Spraying Waterin Yard

Materials are sprayed down in stockyard (iron ore, coal, coke, etc.).

Moisture helps prevent dust from scattering.

=/

ECOway

Spraying in north sectar

- 08 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

Dust Countermeasures (2)

Tire Washing Equipment

carried onto the street

. : 'i: I":-ﬁ
i f Lq H.:t || oLl - .'
] T | ! g wnii .
s CB s "! = = 5 N\
T I
'.:.Il '|| — |_|;w:l_[‘ — _:"Jf.lt: :u =1 _-1- .1_.-_1 | =
i L e } Al L SR
N (14 IO Hiy—
| .|! . ] EL: \':\1 ; 1 ;
!I r l. __1_1.1_1 % i -8 _l’.-;
\ TR : - fkhf . A
|II | - I| f’.'..- = 3 it , -
E | \y. lﬁ-;f .F ﬁﬁ' :
| | ;:-'*-»::;:i‘_‘ K f“: i n- "
\ .";I ! T
L
@ e |
@ Locations of tire washers (8 places)

Prevents dirt and dust on tires and vehicle bodies from being

=/

ECOway

Dust Countermeasures (3)

Road Sprinklers

ECOway
Constant moisture prevents dust from re-scattering.
Automatic sprinklers cover
aApprox. 1_? km of road.
=l
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Windbreaking Nets f

(1) Nets decrease wind speed on leeward side, reducing dust

raised (yellow areas).
(2) Nets decrease wind speed, preventing dust from passing

over (red areas).

o g, T TS

Parimater dust nat

;=' MR Y L
Coal stockyard windbreak
et (approx, 8650 m), 20 m

. L.

o ".---_;w:’l‘ﬂ -

Bi, iy ol

; Irn ne stat:1r|,rard
windbreak net (approx. 800
m) 20 m

Dust Countermeasures (4) f—p?

COway

Envircnmental Management Systems (1)
Managing Dustfall Levels

{water-soluble)

T LowesR 52 - - Viaseawater

- « Viarainwater

- e e

M

— == Non-soluble
—

F + Iron

(steelworks, includedin soil)
« Carbon

=== I! WO - ——— {non-water-soluble) factors, etc.

ECOwWay

(steelworks, soot. organic Influen

+ Sollcomponents

components in soil) value from
stealworks

ce

(sand, yellow sand)

10
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Environmental Management Systems (2)
Managing Dustfall Levels

. g Steelworksinfluence value Steehvorks influencevalue

(tkmiimanth)

=

ao

itkmifmenth)

Influence value from steelworks

=/

ECOwWay

Voluntary management target:
becssssaaaaas j Max' E'E tfkmzrmﬂ"th lﬁ- 3 tfkmzjmunth or I'E'SS

s Voluntary managementtarget: 3.0t/ kimdfmeonth

Apr. May Jun. Jul. Aug. Sep. Oct. Mov. Dec. Jan. Feb. Mar.
2013 2014

1

Environmental Management Systems (3)
Environmental Risk Management

(1) Daily environmental patrol results

(2) Daily air and water quality data

(3) Dustfall data (deposit gauges, etc.)

~ >

Reporting to steelworks general manager,
other works managers, and related
departments

& 2

(1) Timely top-down response

(2) Horizontal development and early

response through information sharing

ECOway

-101 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

* Public Monitors

=/

Shinko Kobe
Power Station

ECOway
Disclosing environmental data to local governmental and the public
Smokestack
s Chart Kakogawa || bypic Kakogawa
Works ; City
4",‘.!7’»:‘ monitor
- Telemeter
Analyzer EPIIS DRRCNES) 1 'RPUSC R transmission
: L equipment
Environmenlel Tedemetar receiving T
managamEnt sy stam afuiprnant
Mottouched . Caleulation
by Kobe Steel | —+|CONVErsion -
Telemeter transmission equipment
o=
Location of Shinko Kobe Power Station ‘wuw
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Shinko Kobe Power Station Overview o

Shinko Kobe Power Station:
High-efficiency supercritical type power plant{Total output. 1.4 mil. kW)

Can cover approx. 70% of peak demand from Kobe City
{population: approx. 1.5 million

Smokestacl

Y E E E __Steam turbine
T Exhausigas 20 7 E—
E E desulfurizer 3-; encratar
e g‘".é = &g : L — | Graanification
Dn =y e = .
= . B _ = |
Adr preneater | (I |
S e R T T — o P =t T
(sl st
Gyprarn
Eflecinne use L |
Fffactive use 7 = |
[Manne wanspar} Zoal mh

e e EE—

Water autlet

Indoor coal yard 1 |

WWEer intake

Australian coal: approx. 45%
Inclonesian coal: approx. 556%

Coantinuius coal u

Belt cormeyor

1%

SO0E STEEL DR

=/

Special Features of Shinko Kobe Power Station 757,

Shinko Kobe Power Station was planned as an urban power station that takes
environmental preservation into utmost consideration.

State-of-the-art flue gas treatment systems (exhaust gas denitrizers, electric dust
collectors, exhaust gas desulfurizers) remove SOx, NOx, and dust.

Extremely strict standards for maximum emission concentration for the power
station were set according to environmental partnership agreements. These
standards have been maintained since the start of operations.

Envircnmental partnership agreements (soot)

S0x NOx Dust
Max. emission concentration 24 ppm 24 ppm 10 mgim?y
Shinko Kobe Power Station
Managementtarget concentration™ Eppm 15 ppm 5 mglmdy,
Max. emissionsper hour 141 mihr. 230miyhr. 122 kghr
Kobe Works
Ll Vearly emissions 730thr.  1,500thr. 2508t

*1 Target values for average concenfration necessary to observe parinership agreements for tatal yearly emissions,
16

OO0 BTEEL ORe
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=/

Dust Countermeasures

Enclosed continuous unloaders
{coal unloader

Lk

Cuoal ash sterage silos Gypsum storage silos

+ Enclosed systems for the unloading, handling and storage of coal
+  Enclosed systems for the handling, storing and shipping of coal ash and gypsum

KOBEL(O 17

SO TR Tl
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6.8 Seoul Metropolitan Air Quality Management : Current Achievement and Future
Challenges (Jung Hun Woo0)

Seoul Metropolitan Air Quality Management

: Current Achievement and Future Challenges

Woo, Jung Hun
2014. 10. 28.

Division of Interdisciplinary Studies, Konkuk University, Korea

Asia-Pacific Network for Global Change Research, Zuhai, China

08

Outline

1. Background : History

2. SAQMP* : Present and Future

3. SAQMP : Future Perspectives

4. SAQMP: Challenges and Opportunities

5. Summary

* Seoul metropolitan Air Quality Management Plan
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Background : History of Clean Air Conservation in Korea

— 2003

+ Comprehensive Measures for Air quality
Improvement in capital regions
1990 -
* Mandatory Policy for Permits
regarding development and

changes in emission facilities

1977

« Self-measurement Source in Plant

* Mandatory Protection facilities Setup
= Emission Charges e,
« Emission facilities installment restriction =

1960 < — £

Special Act on the Improvement of Air
Quality in Seoul Metropolitan Area

+ Environmental Protect Framework
« Effectiveness to economic =
growth is a top priority

MIER, 2013

Background : History of Clean Air Conservation in Korea

- Measures for Air Conservation

2001 ~ 2013

1991 ~ 2000
1981 ~ 1990
® Emission limit stanclard 2n<
& Emission limit standard 39 reinforcement proclamation
& Low Suifur, B-C il Provision (B-C, reinforcement proclamation @ Assign 35 types as HAPs
4 1 6%}
o o ; € Low Sulfur required field
- Desulfurization Equipments @ Emission facilties Inspecion and enlargement and stencthen sulfur content
Installed by "32 (81} Ernission Tax (Poluter Bearing Systerr) it

@ Restrict Solid Fuel usage by regions B Ban on Soid fuel usage (20 regpons)

€ Sehup the Telemetering System(TMS)

(85) © Mandatory usage of Clean Fuel (37
€ Mandatory LNG fuel (88) @ Appeinted management for regions)
- Applied ‘E‘EF_‘E”d"”E?_Cj“ region Spedal countermeasure areas and . ‘ﬁa‘t. iﬂrwaﬁy m:
armd emission facilities requlation area X 9 PNy
Emprovement

€& Ectablishment of Emission Limit for
Business areas

L . . € Vehicle management policy
€ Emission Reduction measures for continuous support and environ-

¥ Eablihinsnt oF Eneton Tirmtt die vehicles currently running and in- friendly vehicle provision expansicn
Vehicles {'87) development

NIER, 2013 4
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Background : History of Clean Air Conservation in Korea

- Changing Air Emissions in Korea

{tonfyn)
1,300,000 4
1600000 4
1,400,000 -
1200000 1
1,000,000 -

800000 -

MIER, 2013 5

Background : History of Clean Air Conservation in Korea

- Changing Air Pollution in Korea

{ppb) S02 {wg/ mi)
w =#=Sgoul =8=Busan ——Tacgu ===Gwanglu —=—LUizan o == Seoul —S-=Busan —o— Tasgu —=—=Gwangju —«—LUizan
= 225 —mmmme——-s PM10
]
“ 4
175 ¥ E
] | =
126 9
]
) i
- 75 -

]
25 1

19B0 1985 1900 1986 2000 2006 200 2015

{year)

1980 1985 1900 1995 2000 2008 2010 2016

[year)
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Outline

1. Background : History

2. SAQMP* : Present and Future

3. SAQMP : Future Perspectives

4. SAQMP: Challenges and Opportunities

5. Summary

* Seoul metropolitan Air Quality Management Plan

Seoul Metropolitan Area

\-‘-h
Incheon
.- i';i:.

" - ~ 7 Population Density

B High emission density of Seoul e [ 3000 People/hm2
[ Area:11% 3 15,000
Population : 50%
NO. of vehicle : 49%  of national o I
MNO. of company : 46% total in 2010 5,000
NOx emission: 35 % o M l I - =
PM10 emission: 28 % 2 “ .
L VOC emission: 54 % 5 ; %5_?? Z q% % ‘Q?E# {%,
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Seoul metro Air Quality Management Plan (SAQMP)

Vison : Implementation of Healthy 100 year life with Clean Air!
Base : Special Act for Metropolitan Air Quality Management

PM PM NO
Status and Target |5 an ) 1 - s
Air Quality over 2024(274)  20ug'm’ 30ug/m* 21pph 60pph
Seoul Metro 201419 " 40ugim* 22ppb -
2010 - 47ugf me 34ppb 87ppb
2001 4 71ugtme 37ppb =
1# phase 20 phase
(2005~2014) (2015~2024)
Control 4 sectors 4 sectors
Measures | (49 measures) (62 measures)
Budget 4 billion US $ 4.1 billion $
B 1 Phase
B 2+ phase(add)

| Total allcwable emissions |

Toual allowable emdssiors system and emission trading

[ 50y, NGy, Py, oo,
1 Fusd control Expand the rgions for low-ruBur fusl siage S0y P,
[Stringent envssion Wmdlt\d: Stringent emission standards snd penaliy an emission of nitross axkde HOy, PR

Stringent eminiion standardi

Solid waste combustion | Chen s of el ki Lolid vt st o

#acility mansgomont

Industrial | | Expansion of produsts pml'rn-d for inginaration : "
Jommrca Woluntary smvironment | More Friendly E S0y, NO, PM., o,
managenn Agresmsont on vk
Distribution of manual hrmlm l-lcl'lﬂ;r rmnlgm and guidance S0 MOy, PM S0y
| Disgnai of air qeality somtrod comwubting and financial aid for envisnmaental invevtment for small- |

Supperyf Education | and medkim-sized beasinesse |

Emirion reduction partnerchip batwesn lage pricas and their collak firme |

| | | Support for investmant on nfrastructere S |
| [ | “Suvitch from reckdential smokelers coal to oty gas 50, WOy P, VOC | o0y

Expancion of region 1o uie low-wifer gascline and clean fuek. S0, WOy, PR VOC |
Expansion of divtrict sl conditionieg and leating cystem S0y NO, PM.. | ooy

| Bstricn air conditionisg and |
haating | Revitabization of smallskme community snengy syttem

|Ares Sources| Supply low-NO, bollar 30, NOy, PM, VDG
Mk reve Bester management of LNG faciities :
| Dhiribution of akernathe aneegy: solar energy 50, NOy PR, VOO o0y
Demand contral | Eegulation an indear alr diioring ard beating 30, NO, PM VDL
| | I'.mlmnm frieswilly beaikding standards and :vlltﬁ:nhm Pograms | R #
! 5 | Stringent embsion standards for new vehiches MOy PM,., VOO
e o e fcoa e Ersaribution of bow emission vabicles MOy PM ., VOO oo,
Emvsslon reshction plan far specified-dievel-vehile: SCR/DPE installation MO, PM,. VOO
“Embsslon reduction plan for specified -diesel vehichs: DOC installation PM,. YOO ]
| L Eemkslon reduction phﬂfvﬂ:pﬂild-dﬁuﬂ-“llkhs LPG convartion MO, PM VOO | ="
| Omrmsd ehiche ragelations | rwlelon plars for 1pe e 'Fmﬂ"m for ace d wahicla MO, M, VOE en,
Improvamant of on.mcad vehiche emitiian management inipa: jram fee an-road vehich |
hm-l.uﬂu nl'rlmmmlnp devies n-:l:.u-mﬂ amislon h:p-uﬁi-ﬂ program for on-road LM
Moblle | 5 puctic ion of on-board disgnaitics, ete | |
Sougwoe Stringent emsstion itands | VOL, NOy, |
m""""‘;""“"’ Figete quaiity standacds for e o8 [ [
oo Mardstery regular impection program I I
Feal Contral Highar quality standardt for gavoling fudh | 50, !
Designation of gree ditrics I S0y HO, PMy oo,
| Taxation on cauting hasy traffic
| Improwanient of public tranuportation infrastructane |
Tradfic demand control [ Incustrisl tradfic damand cantral —
Parking demand control |
| 10 Y. Chae, 2013

Encouragerment of bicycls ride
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Seoul Air Quality Management Plan (SAQMP)

- Emission Trajectories for 15t and 2" Phase

- ’.d“ - ﬂm
g P-n% B&E?-I: ?91.113 502
‘ = -

L]
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Eo o 4 wi
o=t
70,000 0
v
60,000 = BAU1
5 E W
50,000 - '
st
8 a ’s_gf—-f—T 1% SAQMP
40,000 I
e 36841
30,000 =
C 1= SAQMP
20,000 E Q l 21,513
" l 15,623
10,000 I
I | IE 2°¢ SAQUIP
" T ‘C";“{‘-f'-:’@“*?#"-?{‘i‘i""w"
FFELFLE & F FTITETTETE s
T A T o
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Seoul Air Quality Management Plan (SAQMP)

- Emission Trajectories for 15t and 2" Phase

18,000
16,000
1468 —r
14,000
12,000 | I
'E" 10,000 | _“
=
5,000 |
5,000
4,000 |

SEFEET & & §

12
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Seoul Air Quality Management Plan (SAQMP)
- Trend of Emissions and Air Quality

18,000 o 5
16000 | i
% o 0 ‘_'A/‘\.‘ m
- 12000 )
5 - g L
F o ¢ st £
E 5 £
w 5o 3
= BOo0 o [1H]
- =
= 000 i
i
0r
4,000 R -5
L - P,
S o B 2005 2010
a L i 1]
154 190 150 2000 fe0r I00M oos 2008 Zelo 2012
400,000 355 G W. Les, HUFS,,,
- Vehichs
350000 | prapeTs
BOOF e i,

g
g

250
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WO, el ML, (s

1500000 IS

W umber ol vehieles 1 107}

1wa000 | jook
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N1
g

50000 | ™

13

Outline

1. Background : History

2. SAQMP* : Present and Future

3. SAQMP : Future Perspectives

4. SAQMP: Challenges and Opportunities

5. Summary

* Seoul metropolitan Air Quality Management Plan
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SAQMP Mitigation and AQ Change
- objectives

Can Seoul Metropolitan Area Air Quality Management Plan(SAQMP)
really hit the Target Air Quality by 2025?

MNFC 2010 =* No Control
A
_.5__‘,5'1;;? CLE 2010
E Real Control
E Policies
E (current +
i
planed)
Sao SAQMP
."'ﬁ- Meare stringent
MFR 2025 = control Policy
Base year
2010 2015 2020 2025
15
SAQMP Mitigation and AQ Change
- Implementation to GAINS*-Korea Model
: GAINSKOREA i e et s S
Enegylagriculture - Driving farces - —
projeciions ¥l - ’ @Wulwm' to the GAINS Model

By AR S g o e m———

Regions : 17, Year: 2010(base) ~ 2050(Future)
Pollutants: CO2, CH4, NOx, N20, PM10, PM2.5,
502, VOC, NH3, CO, BC, OC, Mercury

1 Sectors: Energy, Mobile, Industrial Process,

Heah & environmental Em-ir;:.nmemal VOCs, Agriculture (detail sectors : 250)
impact indicalors — fargets
/ Source-Receptor Impact (CAMx & SMOKE)

Atmospheric dispersion '

gure 2.2 The iterative conoepl of the GAINS optimisation.

* Greenhouse gases and Air pollutants INteractions and Synergies (IIASA)

16
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- Air Quality Modeling Framework fo

Domain 1: 5dkm

SAQMP Mitigation and AQ Change

r Source-Receptor Analysis

Modeling domain Definition of S-R region

5-R (CAMx PSAT)

* Receptor (16 regions)
Metropolitan cities (7
cities) and provinces (9
regions)

» Source (19 regions)
Same as receptor region
s with outside of S. Kore
a countries (China, N. Ko
rea and Japan)

- Model option: EBI-CB05, ACM2 diffu
sion, PPM advection scheme 17

» Meteorological data : MMS5 (2005) SR Matri Blame Matrices

« Emissions : SMOKE-Asia (Woo et al, . atrices B - f5.]
2012) with CAPSS 2009 SRige =[S [50d,  " &, i

« Air quality model : CAMx version 6.0 GAOK _ BLS = n
with PSAT (Particulate Source S = [Ny (Vs ZR[ =
Apportionment Technology) _yg:'}f - -*""m] .';n'{{‘w-‘l]x BLig'y = _ER ™dy e

Jerey Bartnicki, 2000

SAQMP Mitigation a

: Selection of Control Measures

nd AQ Change

from SAQMP (1:t+2nd)
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Emissicn reduction plan for specified-diesel -wehicle: LPG conversion

Point

Clogure of small-scale incineration facilites Kokile Early retirement program
Source
Increase of enviranment-friendly firns Stringent emission standands
Mgreement on voluntary enviranmental agreement Higher quality standards for engine all
Training of Manue! for Best Facility Management handatory regular inapection program
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Clean Road
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SAQMP Mitigation and AQ Change
: Emissions by sector(SAQMP)

Kt/yr
NOX PM10 S02 voc
T ! ’ 2010 s || 2025 " 2025
® Energy B Domestic ® Industrial combustion
® Industrial processes ® Transport » Other ([AGR+5olvent+...)
19
SAQMP Mitigation and AQ Change

: Future Emissions by Pollutant(SAQMP)
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SAQMP Mitigation and AQ Change

: Future Emissions by Pollutant(MFR)
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Outline

1. Background : History

2. SAQMP* : Present and Future

3. SAQMP : Future Perspectives

4. SAQMP: Challenges and Opportunities

5. Summary

* Seoul metropolitan Air Quality Management Plan

SAQMP: Challenges and Opportunities

Fine particle pollution over Seoul

2013, Dec 5t PM,g: 166 ug/m? Heavy pollution plume transport

MNIER National Air Quality Forecasting(Now. 2013)
PM, s concentration in Beijing, Jan 2013

B0

2013, Dec 6% PM,q: 35 ug/m?

24
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SAQMP: Challenges and Opportunities

: Uncertainties Estimation of Emissions

Overall Uncertainly in Anthropogenic Emission Estimates

CMAQ with 2001 ACE-ASIA emission
inventory vs GOME-derived NO,

(+95% Confidence Intervals, Unit: %6).

Cwerall, it is estimated that the NOx emissions
are underestimated by 57.3% in North China and
overestimated by 46.1% in South Korea over an
entire year

25

Region S0- NO, CO. CO CHy NMVOC BC OC NH,
30 e y—— China 13 23 16 156 T1 59 434 495 53
& | (e) ALL SEASONS o socwns | Japan 9 19 7 34 52 35 EI181
G o v Gouth Korsa| - swm |  Other East Asia 12 24 13 84100 49 160 233 3
2 Southeast Asia 27 92 91 214 95 218 257 M5 7
2= India 36 48 33 23% 67 149 359 S44 101
g Other South Asia 5 A3 44 291 109 148 379 S31 100
a8 Intcmational shipping 44 56 40 72 T2 204 402 402
g All Asia 16 37 31 185 #5130 364 450 72
g g I Streels ef al, JGR, (2003).
= Sff i
= a8 - The overall uncertainties in 2006 INTEX-B Asian
o S
emission:
0 5 10 15 20 25 30
£16% (SO;), +37% (NOx),
GOME (1018 molec cm2) £130% (NMVOC),  £185% (CO),
Han et al, ACP 2009 +360% (BC), +450% (OC).

Zhang et al, ACP 2009

Uncertainties of REAS2.1 emissions in China/India/the
rest of Asian countries :
+31/32/35% (SO,),
£78/137/111% (NMVOC),
+176/178/257% (BC),

#37/49/47% (NOx),

+86/114/131% (COQ),

£271/233/286% (OC)
Kurokawa et al, ACP 2013

S0, emissions (Mt
=
-
-
L
0
*el 4
DO @& x#% MW
ne e

215

&

PM,, aimissions (M)

L

i) gL 2000 2005

Understanding Uncertainties :

Wang, Woo et al., ACP, 2014

SAQMP: Challenges and Opportunities

Emissions Projection (SOz, PM1o)
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SAQMP: Challenges and Opportunities
: On-going and Up-coming Activities
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+ Ed, Moy Fod sl it Bl by (5

ElI Development & Inter-comparison : y : ... i
EDGAR/GEIA, HTAP, MICS-Asia, REAS
GAINSKOREA

itoring

GEMS (Geostationary Environmental Mon
Spectrometer, 2018)

T e — Eryroresnis
e e targan.

GAINS-Korea : Integrated Management
Framework (2014~2016) 27 GAMBAI : Aircraft Filed Campaign (2016)

SAQMP: Challenges and Opportunities

: Integrated Circle of Improvement
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Outline

a

* Seoul metropolitan Air Quality Management Plan

Summary

- Air quality in SMA, Korea has been improved due to very aggressive
penetration of SAQMP measures. The new challenges from transboundary
transport and secondary pollution are becoming more important

- Four different emissions control pathways were set in the GAINS-Korea to
assess the effectiveness of SAQMP from emissions reduction and air
quality improvement standpoint. The most stringent emission
scenario(MFR) can satisfy reduction target, but new challenges from
transboundary transport and secondary pollution are becoming more
important

- Anticipated top-down sciences, such as, stationary environmental satellite,
a massive filed campaign will be helpful from the science viewpoint but
the collaborative bottom-up efforts, such as El inter-comparison, transfer
of growth/control measure information, are essential

- The recent cross-border, cross-disciplinary efforts should be the most
important component to save our atmosphere

30
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6.9 Air Pollution Control: Status and Actions in Thailand (Jariya Boonjawat)

Air Pollution Control : Status and
Actions in Thailand

Thailand case study
Jariya Boonjawat

Global status: IGBP/IGAC Release Statement on
Air Pollution and Climate Change(2012)

* Air pollution is projected to be the world’s top
environmental cause of premature mortality worldwide by
2050, ahead of dirty water and lack of sanitation.

* Current climate change mitigation actions will not be
enough to prevent the global average temperature from
exceeding the internationally agreed goal of 2°C above
preindustrial level by 2050.

* IGBP and IGAC scientists shows that air pollution and
climate change are closely linked.

* It’s timely to address short-lived climate forces (SLCF) such
as black carbon and tropospheric ozone to simultaneously
mitigate both air pollution and climate changes together
from science and policy perspectives.
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The Earth’s climate system is powered by solar

radiation-drivers of radiative energy balance
(IPCC-AR5)

Regional Air Pollution-Southeast Asia

» Satellite- surface monitoring over northern SEA
indicated that biomass-burning emissions of GHGs and
aerosols (tiny particles) contribute to radiative effect,
interact with clouds and burden of atmospheric
pollutants in boreal spring (March).

* Biomass-burning always peaks in March and years
receiving less precipitation during this month.

* ENSO s one of the prominent systems influencing the
Asian monsoon and likely contributed to the stronger
biomass-burning years during this period (1998/1999,
2004, 2007 and 2010)
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Regional Air Pollution-Southeast Asia

Manthly-mean AOT at 550 nm from MODIS/Terra over Southeast Asia during February and

March 2004 and 2006. Four highlighted regions are Chiang Mai (Thailand), Luang Namtha

{Lac PDR}, Son La (Vietnam) and Phimai (Thailand). AOT close to and exceeding unity (1.00)
are observed in March 2006 at Chiang Mai, Luang Namtha and 5on La in 2004 &2006.

Febrwary 20006 oy b March 2004

Monthly-mean (February, March, April) values of total carbon emissions (bars
from bottom) due to biomass burning and corresponding precipitation (bar

from top) over Southeast Asia (8-26°N, 90-110°E)during 1997-2010
(Source: Tsay et al. Atmospheric Environment 2013).
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Thailand: Status of Air Pollution

* Thailand State of Pollution Report is compiled every year in
accordance with the Enhancement and Conservation of
National Environmental Quality Act B.E. 2535 (1992), and
submit to the National Environmental Board for supporting
policy-making and developing the national pollution
development plan.

* The latest Draft Annual Report is for the year 2555 (2012),
in which air quality especially particulate matter (PM) in
big cities and provincial areas with large number of
industries are the major concern, followed by ozone.

* PM, . or Particulate Matters with aerodynamic diameter <
2.5 micrometer which can accumulate in the lung and
associate with respiratory illness, facilitate cardiovascular
diseases and may cause lung cancer due to PAH.

Air quality monitoring network in
Thailand

* In 2011 there are 66 automatic air quality stations (8
mobile stations) all over the country for monitoring
gaseous pollutants: CO, NO,, SO,, O; and particulate
matters: PM,, and PM, c only in Bangkok.

 Air quality standards for Thailand since 1995 for PM,,
(24 h average <120 microgram per cubic meter and <
50 microgram per cubic meter for 1-year average),
PM, : (24 h average <50 microgram per cubic meter
and 25 microgram per cubic meter for 1-year average).

* Overall air quality in Thailand with respect to PM,,
seemed to be improved during the past 17 years, but
also influenced by climate variation.
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Air Quality Monitoring Stations in
Thailand

There are 66 automatic air
quality stations in 29
provinces all over the country.
35 in central part

14 in northern part

9 in eastern part

3 in north-eastern part

5in southern part

Main pollutants are PM,, and

O; that exceed national air
quality standard

1997-1998

PM,, adie 24 T3lua gaan (ug/m’)

Sauas 10 wosaed ssvialdaniudud

1]

83 I I 23R8 B3R R B EH B BB
31.!1'{ 3 wwlinguruisbidiu 10 luasou (PM,) \ady 26 'I‘:I?".ITJM{‘NEJH Wil 2539-2555

Trends of average PM10 max 24h during 1996-2012
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Chiang Mai Magazine, April 2007 &u11n1i
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PM10 concentration above 120 um™ associated with
“hazardous” health impacts evident by increasing cases
of respiratory illness in Chiang Mai .

Correlation between PM10 and incidences of
respiratory illness in Chiang Mai, March 2007
Wiwanitkit V. Stoch Environ Res Assess, 2008
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March 13, 2007
MODIS-Aqua

Hot spot and
haze in
Myamar,
Thailand, Lao,
Vietham
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Long-range transport (LRT) of biomass-burning

aerosol, and interaction with sea-salt aerosol on
the way towards China sea (Engling et al., 2013)

Case Study: Spring LRTfrom SE Asia

®
Ajir Mass Trajectory Analysis + Fire Hot Spot Counts
i e sooe we_
ol

ERER
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e e At

High biomass-burning tracer (Levoglucosan and

PM10) observation at Mount Lulin, Taiwan during
March 2007 (Engling et al. 2013)

i Case Study: Spring LRT F "

Anhydrosugar + PMy; Concentrations

Eventl South-East Asia Bomass Burning Season
Tirme: March 2007
Location: Mt Lulin, Taiwan (ZB60 m asi)
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High biomass buming tracer observations on March 17
CO and PM1D concentrations also peak on that day

[ Enmting w2 in ewzarmion 2012 )
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Development of Thai-hand-held
sunphotometer and calibrated with AERONET
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A comparison of AOT between RGB-HSP and 8-
wavelength AERONET at Silpakorn U. and MODIS-AOT
on the same day , December 14, 2008
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Smoke haze from forest fire on March 20, 2010 as
measured by HSP in Chiangdao, 70 km from Chiang Mai
downtown compared with AERONET and MODIS -550 nm

Aerosol Optical Thickness (AOT) V0088_05.005 s G Qg o 50 o [
Chiang Dao, Chiang Mai on March 20, 2010 (02:00 - T -
” 05:30 UTC) |
% 30000
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The Lith Annual UKL & GIST Syvpesium
16-18 Cetober 2002, Pathumwean Pringass

Hatel, Banghak, Thailand
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Smoke haze in Chiangdao 12-13 April
2010

Comparison between HSP-AOT-540nm measured at
Tanthong Withaya School in Pan district and PM10
measured in Chiangrai downtown from Jan-May 2010
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MODIS fire map and KML-Google map of
hotspotin the northern part of Thailand,
showingfire also in Myanmar and Lao PDR

Continental Southeast Asia is located in the north
hemisphere with peaks of biomass burning in March and
April, while Indonesia and peninsular Malaysia in the south
of equator shows hotspots in August and September.
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AOT by Hand-held Sun photo meter in GOT
March — April, 2013

Average AOT540 nm in the gulf of
Thailand (GOT) is 0.53 +0.22

. Iindicating low air pollution. Data of

AOT measured near the upper part

or closer to Bangkok showed
higher AOT (0.66 + 0.20)

- comparing with 10 Degree below

area that exhibit lower values of

AOT (0.46 + 0.21).
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In June 2013 transboundary haze from
Indonesia to Malaysia and Singapore
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The pollution Standard Index (PSI) soared to 321 which

indicates “very hazardous” air quality and also above
the previous 226 record in 1997

* |t caused widespread health problems.

* |t caused regional economy billions of dollars as a
result of shipping and air transport disruptions.

* PM2.5 concentration was between 112-143
micrograms per cubic meter.

* Under hazy conditions, the National Environment
Agency advised that children, the elderly and

those with heart or lung diseases reduce prolong
or heavy outdoor activities.

PM10, PM2.5 and respiratory diseases
PM< 1micrometer can diffuse from lung alveoli into blood
stream and translocate to liver brain etc
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Health Impact of transboundary biomass-
burning aerosols and anthropogenic ozone

* Anenberg et al., 2010 estimated that roughly 3.5
million cardiopulmonary and 220,000 lung cancer
mortalities per year are associated annually with
anthropogenic PM, - and 0.7 million per year with
anthropogenic ozone.

* The death attributable to PM, . about 6% of all
deaths that occur globally, therefore it is
important to assess the health impact of
transboundary aerosols, not just regional climate
impact.

Key messages

* Alarge fraction the aerosol particles originate from
emissions at the Earth’s surface caused by the
incomplete combustion of fossil fuels and biofuels
(biomass). Biomass-burning has been a regular
practice for land conversion and land clearing in
many countries in Southeast Asia.

* The most serious health impacts of particles
associated with biomass-burning [biomass-burning
aerosol/ Atmospheric Brown Clouds (ABC)] include
cardiovascular and pulmaonary effects leading to
chronic respiratory problems, hospital admissions
and deaths.,
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6.10 Air Pollution Control in Urban Areas of Indonesia: Problems and Research Gaps
(Erna Sri Adiningsih)

ban Asia Pacific

1

sia:

Air Pollution Control in Urban Areas of Indone

Problems and Research Gaps

Erna Srl Adiningsih/ APN SPG member for Indonesia
Remote Sensing Technology and Data Center
Natlonal Institute of Aeronautics and Space (LAPAN) of Indonesila

Outline

1. Air pollution problems in Indonesia

2. Sources of air pollution in urban areas

3. Monitoring and Research on air pollution

4. Air pollution control: technology and policy

5. Linking science, technology, and policy in air
pollution control

6. Research gaps and needs

/. Concluding remarks
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Air Pollution Problems in Indonesia

BACKGROUND:

« Dramatic increase of population in urban areas of SEA and
Indonesia.

« High urbanization level in Jakarta = increasing population density,
energy utilization, transportation, and air pollution.

+ |f no concrete actions, air polution in Jakarta in 2030 will increase 4
times for PM,,. SO, and CO, and 7 times for O, dan NO..
Accordingly, GHG or CO2 in particular, will increase 3 times
compared with the base-line 2010 (MoE & UNEP — US EPA, 2012).

«  Othercities experienced polluted air mainly due to transportation,
land/forest fires, and volcano eruption.

+ Bigforest/landfires in 1297 in Sumatra and Kalimantan, Indonesia
caused transboundary haze pollution in several SEA countries
including Singapore and Kuala Lumpur. The fires continue until
today.

Air Pollution Problems in Indonesia

World Population: Urbanization Levels
Percentage of population residing in urban areas by region and country
Region 1950 1990 2010 2050 1990- 2010- 2050-
1950 1990 2010
World 28.83 4262 5046 6870 13.78 7.85 18.24
Asia Pacific 15.99 29.47 40.56 64.93 13.48 11.09 24.37
East Asia 15,51 3221 5017 7434 1670 1796 24.16
South Asia 15.94 25.14 3038 5514 6.26 524 24.75
South East Asia 1548 31.26 4184 6544 1614 1022 2359
- Indonesia 12.40 3058 4428 6595 18.18 13.70 2167
Oceania 62.00 70.70 7022 T481 870 -0.48 458

(1Y Marcotullio et al (2014} in: Manton & Stevensonieds). 2014
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Air Pollution Problems in Indonesia

Air Quality Condition in Big Cities in Java and Bali in 2006

: 2 HC NOx co o3 SPM SOx

No | Locaohion City ppm ppm ppm ppem llﬂfl'l:; ppm
1 | Bandung 0,1-50 | 0,0160,123 | 001667 | 0,002-0,081 6,0-212 0,001-050
2 | Surakarta 0,10-2,85 | 0,006-0,050 0,06-4,87 0,008-0,040 | 10,0-1140 | 0,003-0,020
3 | Yogyakarta 0,10-6,80 | D,019-0,094 1,31-7,86 | 0,005-0,025 | 34,0-131,0 | 0,001-0,010
4 | Semarang 2,50-5,12 | 0,003-0,400 | 064568 | 0,020-0,040 | 41,0-189,0 | 0,003-0,040
5 | Surabaya 2,50-6,70 | 0,016-0,123 | 0,01-667 | 0,002-0,081 | 6,0-212,0 | 0,001-0,050
6 | Denpasar (Bal) 2,60-8,30 | D,023-0,189 | 0,48-11,53 | 0,005-0,035 | 15,0-239,0 | 0,001-0,010
7 “Jemng[ﬁanten] 0,80-8,00 | 0,001-0,111 | 0,061-4,206 | 0,003-0,076 | 9,0-260,0 | 0,049-0,276

Source: Kusminingrum & Gunawan, 2006
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Air Pollution Problems in Indonesia

Impacts of air pollution:

* As example, in 2010, about 57.8% of total population in
Jakarta suffered respiratory diseases due to long
exposure in polluted air, such as asma,
bronkopneumonia, COPD (Cronical Obstructive
Pulmonary Diseases), and Coronary Artery Diseases,
and had to pay health expenses up to IDR 38,5 trillion
(USD 3.2 billion).

+ If no concrete actions, air polution in Jakarta in 2030 will
increase 4 times for PM,;, SO, and CO, and 7 times for
O, dan NO,. Accordingly, GHG or CO2 in particular, will
increase 3 times compared with the base-line 2010 (MoE
& UNEP — US EPA, 2012)

Sources of Air P-.'allutio:n in Urban Areas

Moving sources

1.Transportation = rapid

urbanization Transportation:

o
Fixed sources: (L) .
1.Industrial emissions = N | \
industrialization I Industry: LHuuseholds:

2 Vaolcano eruption = Indonesi 20% J 5-10 % |
is located in the ring of fires ' : /

3.Garbage combustion by )

households.
4 Land/forestfires (slash & burn

practices in large plantation L Land Fires:

ices i i | Volcano
y Eruption na
haze pollution) :

areas causes trans-boundary
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Sources of Air Pollution in Urban Areas

Pollutant Types in Urban Areas in Indonesia:
« Particulate matters: solid & liquid

« Gaseous: hydrocarbon (HC), carbon monoxide (CO),
sulphur oxides (SOx), nitrogen oxides (NOx),
photochemical Oxidant (O,)

Types of Sources:
« Moving sources - vehicles

» Fixed sources — industries, land fires & combustion,
volcano eruption

Air Pollution Control:
echnology

Technology to control air Iution bsed on sources:

« |ndustry: pollutant reduction (gas scraper, gravity settling
chambers, electrostatic precipitator, pollutant neutralization),
low emission material use.

+ Transportation: gas fuel vehicles, hybrid car prototype has
been produced but still need improvement for manufacture.

« Households: gas fuel stoves (LPG, natural gas), solid waste
management.

« Land/forest fires: no burnt technology for land clearing,
weather modification to reduce haze thickness. ==

» Volcano eruption: weather modification to induce
precipitation (dust cleaning).
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Air Pollution Control:

olicy

National Level:
«Act no 23 1997 on Environmental Management
*Presidential Decree no 41/1999 on Air Pollution Control

*Blue Sky Program : established by MoE of Indonesia consisting of a set
of parameters for air quality assessmentin big cities.

*Fuel Economy Policy
*Green Economy
«Air Pollution Standards (Minister Decree)

Air Pollution Control:

- Policy

Local Level:
*Emission tests of vehicles (regular basis)

+3in 1" (min 3 passengersin 1 car) regulation in Jakarta, operated on
working days from 07:00 — 10:00 and 16:30 — 19:00 for certain routes in
down town, implemented since ...

‘Carfree day’ (once a week, i.e. Sunday, with no car passing through
certain roads) in Jakarta, implemented since 2002, initiated by NGOs.

+Limited parking areas (for vehicles fulfill air guality standards)
«Clean Air Initiative

«Transportation facilities: Bus Way line, Mass Rapid Transportation
Progressive vehicle taxation.
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Air Pollution Control:

licy

Study on Fuel Economy Policy, in 2012, by MOE of Indonesia & UNEP — US EPA
recommended policy actions on transportation:

+  Shifting passangers from using private vehicles (cars and motobikes) to the use
of public transportations: 5% & 1% in 2011; 10% & 5% in 2014, 20% & 10% in
2018, 40% & 20% in 2023 respectively.

« Establish fuel efficiency of 10% started from 2009,

« Fuel conversion into gas (CNG, LPG, LNG) for public transportation vehicles at
least 1% in 2009, 2% in 2011, 5% in 2021.

«  Application of hybrid technology for public transportation vehicles at least 0,05%
in 2009, 0,1% in 2011, 0,5% in 2016, 1% in 2021.
«  Scrapping 50% vehicles of more than 10 years old since 2009.

= Conversion into bio-fuels for public transportation vehicles at least 1% in 2009,
2% in 2011, 5% in 2021.

« |Hilization of (retrofitting) catalytic converter of 25% for diesel vehicles.
» Implementation of vehicle standards (Euro 2} in 2005 and Euro 4 in 2016.

Air Pollution Control:

licy

Regional Level:

*Transboundary haze pollution, resulted from land fires, has had
serious impacts in the Southeast Asian region.

*ASEAN Agreement on Transboundary Haze Pollution (AATHP)
was discussed at 2" ASEAN summit in Kuala Lumpur 1997.

«In 2002 all ASEAN member countries agreed to sign AATHP in
Kuala Lumpur, Malaysia.

*AATHP began to enter into force on 25 Nov 2003.

*On 16 September 2014 Indonesian Parliament agreed to approve
AATHP.

*Regional collaboration and effort could be enhanced in addressing
air pollution control.
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Monitoring and Research on Air Pollution

* Ambient air quality monitoring includes PM,g, SO,, NO,, Pb, CO,
and Os,.

= National level: air quality monitoring is conducted by
Meteorological Agency (BMKG).

» City level: air quality monitoring in big cities is conducted by
environmental unit of local government (BPLHD).

* Daily air quality monitoring is also conducted in certain big cities.

* BMKG publishes air quality data on-line.

+ BPLHDs in big cities broadcast daily air quality status in down
town areas.

+ BPLHDs publish air quality status annually as the part of
environmental status report to the Ministry of Environment.

Monitoring and Research on Air Pollution

Air Quality Monitaring Stations in Jakarta
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Monitoring and Research on Air Pollution

atmospheric dynamics.

1999

[ ger—

C0, O, HNO, profiles,
HDO

Few days of messuting

MOPITT/ |
TERRA !

SCIAMACHY!
Ervamal (2002)

s will bl Bt IR
chanmels, thas high
redrervild amopetaindaes
on G0 and GH,

CO profiles

+ Fixed monitoring equipment in stations.
+ Mobile monitoring equipment.

« Monitoring by satellite technology:
ozone depletion, aerosol thickness,

Air Quality Monitoring Stations in Jakarta

Gilobal coverage 3 days

Mobile air quality |
measuremeant in Bandung

T

2002 2004

ARSI | ; IASH
ACUA i METOP |

€0, 0, CO,, CH,, H,0,

:::z."xf; dily : CO, O, profiles, HNO,
i : NH,, CH,OH, HCODH,

: PAN, C;H,, volcanic 50,
TES/ i Glghal coverage 1-2 doys

ALURS

CO, 0y profiles
H,0, HDO, NH,, CH,OH
Global coverage 16 days

Courtesy of GAY Report no205- WkiD
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Monitoring and Research on Air Pollution

VIIES — Suomi NPP Satellite
Observation (since 2012):
Aerosol Optical Thickness

Scientific works have been
done using satellite data on
atmospheric properties.

« NOAA

= TOMS

« MOQDIS - Terra/Aqua

« VIIRS-NPP

Satellite data
complementary with field

data for national & reg— B —

studies.

Mount
kelud
eruption
in East

Java

Ash paollution spread after volcano eruption
from MODIS imagery.

Airport in Central Java
covered by volcanic ash
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Monitoring and Research on Air Pollution

*Air Quality Index (AQI) is an indicator of air quality
determined by emission rate (CO & NOx) and fuel
consumption. High AQI = Good air quality.

+AQls in big cities of Indonesia in 2010 ranges between 0
and 96.18 (0

*Highest AQlls:
Sulawesi = Gorontalo (96,18),
Maolucca = Ambon (95,95), Ternate (94,29)

Sumatra = Tanjung Pinang (88,25) & Pangkal
Finang (86,94).

*Lowest AQls (zero):
Java = Jakarta, Surabaya, Bandung, Semarang

Linking Science — Technology - Policy
in Air Pollution Control

« Basic science is needed to understand the mechanisms
of pollutant production, distribution, and reduction.

+ Based on basic science, technology development is
required to produced suitable and proper equipment to
monitor and reduce pollutants.

+ A set of policies are needed to implement monitoring and
reduction of pollutants.

« Linking science — technology — policy is essential to
control air pollution.

* Involvement of private sectors and local people in air
pollution reduction endeavors.
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Research Gaps and Needs

Research gaps & needs identified for air pollution control:
*Integration of various data sources (field and satellite-based).
*Data management and analysis.

*Low-cost & user friendly equipment and tools for air pollution
monitoring, control, and reduction.

*Scientific understanding of standard measures and integrated
approaches (science, economy, social, policy) = e.q. trade-off, Cost
Benefit Analysis.

+Data/information, knowledge and technology know-how
sharing/networking among countries in the region.

*Policy relevant research in effective and low cost methods to control
and reduce air pollution.

*Capacity building for practitioners (companies) and local people in
the implementation.

. -Cooeeration at national and regional levels are needed. l

Concluding Remarks

+ Air pollution in urban areas has become serious problem
to be addressed for decades.

+ Technologies and scientific results have contributed to
the air pollution control and monitoring.

» A set of regulations at different levels have been
established to control air pollution.

» Linking science — technology — policy is important in
addressing air pollution control.

» Some research gaps and needs have been identified,
but regional and national initiatives and cooperation are
required since air pollution could be cross-border
phenomena.
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6.11 Air Pollution Control in Japan (Hidenori Niizawa)

International Expert Meeting on Air Pollution Controlin Urban Asia-Pacific
Beijing Normal University Zhuhailnternational Center
Zhuhai, China, 27 — 29 October 2014

Air Pollution Control in Japan

Hidenori Niizawa
School of Economics
Hyogo Institute of Environmental Economic Research

University of Hyogo

Outline

A lesson from our experience

Development of air pollution control from
large stationary sources in Japan

Possibility of emissions trading for local air
pollution control

Local air pollution control and transboundary
air pollution
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An important lesson
from our experience

Avoidance of small amount of expenditure of
pollution control resulted in huge amount of
social cost.

Air pollution control in Japan

before the Law

emission standards of concentration such as mg per m3
(ppm)

1967 Fundamental Law of Pollution Control
established environment quality (ambient) standards
1968 Air Pollution Control Law

established “the K value regulation”

1974 amendment of the Air Pollution Control Law

introduced “total mass standard”
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The K value regulation (SOx)

« Q=KXH-

* Q:emission standard (m? per hour)

* H: effective stack height which includes updraft height of smoke (m)
* K: aregional factor determined by a prefectural governor

* Each prefectureis divided into areas based on pollution level. Each area
has different K value. The smallest K value is applied on the most polluted
areas.

* The Kwas tightened every year from 1968 to 1976. The smallest K for
existing sources in the most polluted areas was tightened from 20.4 to 3.0
during the period.

* More stringent K value is applied on the new sources in the designated
most polluted area.

* This K value regulation produced higher stacks and diffused pollutionin
wider areas.

* The Kvalue regulation is still implemented today.

Total mass standard 1

« Q =aWw?

* Q :mass emission standard (m3 per hour)

* W : predetermined maximum fuel consumption
(liters per hour)

« gand b (0.8 < b < 1) :regional factors
determined by a prefectural governor

— In case of the most polluted area in Osaka Prefecture,
ais 2.0, bis 0.85.

* Emissions from the plants are monitored
continuously.
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Total mass standard 2

* The mass emission standard of SOx is applied
in 24 designated urban areas where the
environmental standard could not be achieved
with K value regulation.

* Small plantsin those designated areas are not
covered by the mass standard. The small
plants are regulated by sulfur content (% of
weight) of fuel.

Total mass standard 3

* The mass emission standard of SOx was
adopted for both existing sources that were
operating before October 1, 1977 and for new
sources that began operating after that date,
although the standard was tighter for new
sources than for existing sources.

* |n case of Osaka prefecture, the mass standard
on new sources is 0.3 times of that on existing
sources. Governors can decide it.
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Total mass standard 4

* The mass emission standard is imposed on a
large plant where multiple emission sources of
a company are located.

* Therefore it is allowed to adjust emissions
among sources of a plant if their total
emissions is below the standard although K
value regulation is applied on each source.
This adjustment is called internal “bubble” in
US.

Total (?) mass standard 5

* The mass emission standard is based on a
predetermined maximum fuel consumption W
(liters per hour). That is, the maximum amount of
emissions from a plant is fixed in the short run.

* However, the amount of fuel consumption can be
increased in the long run when a source is
modified or a new source is built at the plant. The
introduction of new sources at new plants is also
allowed. There is no requirement to offset those
increases in emissions.
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Total (?) mass standard 6

* |t cannot control the total mass of SOx.

— The naming by regulators showed their wishful
thinking.
— There was intent to allocate total allowable amount of

a pollutant in an environment to each source. But it
could not be achieved by this regulation method!

— Real total mass control which does not allow to
increase W in the long run was so inflexible that it was
not possible to implement unless Q could be traded.

* The same mass control is adopted for NOx in

three designated areas of Tokyo, Kanagawa
and Osaka.
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Complemental policies

* Subsidies

* Location Control

* Desulfurization of Fuel Oil
* Introduction of LNG

* Local Governments with reformist local governors or
mayors

— pollution control agreements with individual plants
sincel964: more than 3000 PCAs today

— All prefectures had established the ordinances of pollution
controluntil 1971. They impose tighter regulation than
Laws do and impose regulation on substances or sources
which are not covered by Laws.

Multilevel governance

level of authority
government

Law (1968 -) national approval of the Diet uniform minimum
regulation
Ordinance (1969 -)  prefectures and approval of the tighterthan Law,
cities local assembly, wider coverage
1970 amendment than Law,
of Air Pollution differentiated
Control Law regulation,
Pollution control cities w/o approval of the tailoredto
agreement (1964 -) localassembly individual plants
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External factors

* Qil price rises
— reduced the share of oil and increased the share of
LNG and nuclear as primary energy sources

— motivated energy saving investments which reduced
SOx and NOx and induced structural changes in

industry from oil intensive and pollution intensive
industries

e Strength of the Yen
— disadvantaged exporting industries

* Economic growth of NIES
— led to changes in industrial structure

Total mass in an environment can be
controlled by emissions trading

* A predetermined amount of allowance in an
environment are issued and allocated for
sources.

* Allow trade among sources.

— A existing source who wants to increase their
emission can buy allowance.

— A new source who wants to locate in the
environment can buy allowance.

— Existing sources will reduce their emission when
the price of allowance increased.
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Trans-boundary pollution

* The 1979 Convention on Long-range Trans-
boundary Air Pollution
— The 1985 Protocol on the Reduction of Sulphur

Emissions or their Trans-boundary Fluxes by at
least 30 per cent

— The 1994 Oslo Protocol on Further Reduction of
Sulfur Emissions

The treaty codifies
non-cooperative behavior

Murdoch, Sandler, and Sargent (1997)

“once a majority of nations can meet a given
standard of reductions, the treaty is drafted and
subsequentlyapproved as others catch up. For
many participants, the cutbacks already
achieved served as a blueprint for the treaty
stipulations”
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Local air pollution control and
trans-boundary air pollution

* Common origin

* Control of local air pollution reduces trans-
boundary pollution, too.

Thank you

niizawa@econ.u-hyogo.ac.jp
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6.12 Aerosols in Urban Air of Asia-Pacific Region of Russia (Anton Uspenski)

The Report «<Aerosols in Urban Air of Asian-

Pacific Region of Russia »
PhD student Uspenski Anton

VOEIKOV MAIN GEOPHYSICAL OBSERVATORY
Saint-Petersburg,Russia

This report describes analysis of particulate matter's pollution from
2007 to 2043 year in Russian urban air of Asian-Pacific Region.In this
report | dwell on aerosol’s pollution, including dust fractions PM10
PM2.5 and especially on pollution of black carbon. The paper presents
an estimate of emission source influence on particulate matter
concentrations in some cities. Also I'm going to present you information
on contents of metals in ambient air of this area. Besides, this report
contains results of my scientifical work since 2012 year
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Particle pellution (also called particulate matter or
PM)} iz the berm for a mixture of solid particles and
ligquid droplats found in the air. Some particles, such
n3 dust, dirt, scot, or ameke, are large erdark
encugh te be seen with the naked eye. Otherzs are
a0 amall they can only be detected using an
electronmicroscope. Particle poliution includes
“inhalable coarae particles," with diametoralarger
than 2.5 mlcrometera and amaller than 10
micrometers and "fine particles.” with diamctors
thatarc 2.6 micromecters and smaller. How amallis
2.5 micromaters? Think about a single hair from
yourhead. The average human halris about 70
micremeters in diamoter - making it 20 times larger
than the |largestfine particle.

These particles come inmany sizes and shapes and
can ba made up of hundreds of different chemicals.
Some particles, known as primary particles are
cmitted directly froma sourco, suchas constructon
sites, unpaved roads, fields, amokestacks ar fires.
Others form in cemplicated reactiena in the
atmosphere of chemicals suchas sulfur dioxidos
and nitrogen oxides that are emitted from power
plants, industries and automoblles. These particles,
known as secondary particies, make up most of the
fina particle pollution In the seuntry (Enviranmental

ey §

Pratacton Ager

There are things floating
around in the air. Most of
them, you cannot even see.
They are a kind of air
pollution called particles or
particulate matter. In fact,
particulate matter may be
the air pollutant that most
commaonly affects people’s
health. The big particles
are between 2.5 and 10
micrometers (from about 25

WHAT IS PM2.5?

PM2.5 refers to dangerous particles of pollutants that are less than 2.5
microns in diameter, At 1/20th the width of a human hair, they lodge
deep in lung tissue and are linked to many diseases, from cancer to
asthma, and even autism,

PM25 PM10

to 100 timre_-f_. thinner than a Human
human hair). These Lg hai
particles are called PM10 s Ak

{we say "P M ten”, which Pollen 0
stands for Particulate : microns in.
Matter up to 10 50 microns diameter
micrometers in size). These '
particles cause less severe Mold @ Table salt

health effects 8 microns :
thttp://www.epa.gov/p 70 microns Source: wwi.epa.gov.
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Particulate matter pollution

2 comparable maps showing
current (2000) and
projected (2030) PM10
regional concentrations
(population

weighted). (European
Environment Agency)

WWW. eea.europa.eu - - -

Mo dats 20 W W5 10 1%
Regional annual moan PMy corceniralon T
{popatation weighlsd)

1= Pz b particulabe mafier 10 micrometrss in amaber, Of e,
Soure: GECD, 200, OECD Envimnmanted Cosiood fo J0,

sampling dust and particulate matter is
important as dust and particulate
matter can affect the health of human
populations, as well as the natural
environment. Dust and particulate
matter can cause respiratory problems
when breathedin by humans. Dust and
particulates above 10 micrometer
(FM10) are filtered and generally do
not enter the lungs. Dust and
particulates below PM10 are likely to
enter the lungs. Dust and particulate
matter that is smaller than 2.5
micrometers (PM2.5) can enter into the
Alyeall where gas exchange occurs, This
PMI.51s more dangerous as it can
affect the exchange of gases within the
lungs and aven penetrate the lung into
the blood stream and cause other
health 15sues. (Environmental Momtonng
Solutions )

www.ecotech.com.au

4,65 - 1,1 pm
0,43 - 0,85 prm
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Coarse Particles (PM10)
ssmoke, dirt and dust

from factories, farming,
and roads

«mold, spores, and
pollen

crushing and grinding
rocks and soil

then blown by wind

Fine Particles (PM2.5)
«toxic organic compounds
«heavy metals

«driving automobiles

«burning plants (brush
fires and forest fires or
yard waste)

«smelting (purifying) and
processing metals

" The smaller particles are lighter and they stay in the air longer and travel farther, PM10
{big)particles can stay in the air for minutes or hours while PM2.5 {small) particles can stay in
the air for days or weeks, And travel? PM10 particles can travel as little as a hundred yards or as
much as30 miles. PM2.5 particles go even farther; many hundreds of miles

Carbon black can form as an air-pollutinez
particle when fuels (like gasoline,
diesel fuel and coal) are not completely
burmed. These carbon black particles
are often coated with other chemicals
making them more hazardous than
commercially produced pure carbon
black. The particle coatings may
include "polyarematic hydrocarbons,”
also called PAHs If it stays in the lungs,
the condition may lead to bronchitis
and eventually to a chronmic condition
called "obstructive pulmonary disease.
Amimal studies suggest long-term

Emmental Citbas Core

exposure to very high doses of pure
carbon black may increase a person's
nsk of cancer. ,
ok carhon e
Carbon black that comes from {ai01=008 mm),
incomplete burmng of hydrocarbons 15 mmﬁ'
more likely to contain cancer causing : acuni)
chemicals than pure carbon Y oo fpocen
black.(WISCONSIN DEPARTMENT OFHTALTH
SERVICES Carbon Bladk |, Also known as: Adustad
Lamp black, Furmace black, Thermal hydtecatons
black, Channel black
Chemical reference number (CAS): :
1333-86-4 ) oo
particias
Hydrated sutsle
SRoe
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BUT... BC absorbs sunlight extremely
efficiently:

1 0f BC absorbs as much os
“10 umbrellas!

truck: EF=10 g/kg 5 1 umbrella/100m

Terminology

Black carbon (BC) is a solid forrn of mostly pure carbon
that absorbs solar radiation (ight) 2t all wavelengthe,
BIC s the micst affective form of PM, by mass, at
absarbing solar energy, and Is produced by incompleta
combustion

Organlc carbon (0C) generally refirs to the mix of
compounds containing carbon bound with other
elements [fe hydrogen or giygen. OC may be a product
of Incomplete combustion, or formed through the
codation of VOCs in the strosphere.? Both primary and
secondary O possess radiative properties that fall along
a continuum from light-absarbing to light-scattering.

Brown carbon (BrC) rofiers o a class of OC compounds

that absorb ultravialet (UV) and visible solas radiation.
Like BC, BrC is a peoduct of incomplete combustien,?

Carbonaceous PM inchides BC and OC. Primary
combustion particles are largely composed of these
riiatierials,

Light ahsarbing carbon (LAC) consists of BC plus BrC.
Soot, a comphe mixtune of mostly BC and OC. s the
primary light-absorbing pellutant eitted by the

incomplete combustin of fossil fusls, biofuels, and
biomass,

In & newr MASA study, rasesrchers taking
advantage of fmprovements in satellite
sensorcapabilities affer the first
measurement-based sstimateof the
amaount ol pollution from EastAsian
foractfires, urban exhaust, and
industrial production that makas 1t way

roowestern Marth Bmerleas This imags
gererabed by data from Masaks
instrument callad MODIS (Moderate
Resolution Imaging Spectroradlometer)

onboard the Terra satellite (0 this
plicture, heavyaercsol concantrations
appear in shades ol brown, with darkes
shades représenting greatar
cancentrations. Areas lined in black on
theland surface represant human

pepulation
http WA MASE. 0V [ D] aalt

reatures /s paliution Fea%LI £ It

htm

Pallution

Farticulate Pollution Optical Depth

0.00.0.04 0.08 0.2 017021 0:25 0,29
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Fossil-Fuel Black Carbon Emissions

Rext of World
China

India

Fomeer Soviet Linion

D0 OO0

E a Gemaamy

E United Kingdora
L3 Dnited Statcs

(]

b

1
&S 1900 1925 1950 1975 00

Estimated fossil-fuel BC emissions” Novakowv

(2003010 ramanathan.ucsd. edu/files/pri2?

Throughout the course or duration since 2012 till
20141 used Aethalometer Ae-33 and DustTruck(TSl)
for determination of particulate matter and black
carbon concentration’s. A patent pending
method(DustTruck ) to simultansously measure size
segregated mass fraction concentra-tions (PM1,
PMZ.5; Respirable /PM4, PM10/Thoracic, and TPM)
over & wide concentration rangs (0.001-150 mg/m3}
in real time, This method combines a photometnc
measurement to cover the mass concentration
range and a single particle detection measurament
to be able to size disciminate the samplad
asrosol{wwwitsi.com ). The optical method that
use in Aethalometer is a measurement of the
attenuation of a beam of light transmitted
through the sample when collected on a
fibrous filter. ‘When calculated as shown, this
guantity is linearly proportional to the

amount of BC in the filter deposit.

ATH=100"*In(lo /| )

Define lo as the intensity of hght transmitted
through the onginal filter, or through a blank
portion of the filter: define | as the intensity
of light transmitted through the portion of
the filter on which the aerosol deposit is
collected. (Aethalometer Book A.D.A.Hansen)
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Analytical Instrument : Aethalometer™

A l,./-r “\ —-= Refarence Iy

’E f ! y 4 — ATN =In (T, I

b . III @ | — LZensing [ ( 0/ J
] /

Light Saurce /" Light Detectars

Filter with Sample b ..~ AATN
= Collect sample continuously.
s Optical absorption ~ change in ATM.
= Peasure optical absorption continuously : A = 370 to 950 nm.
= Convert optical absorption 1o concentration of BC:
BC (t) = bft) / T
= Real-time data: 5 minutes

= 2¥namica gaf=fime miea

Mocnik - Aethalometer Measurement Black Carbon

Method used for determination of total suspended particles is gravimaetric Presently used method of
determining the concentration of soot in the air has a significant element of uncertainty and needs to be
replaced. Currently, is develored a new method of determination the carbonaceous asrosol in the atmosphere
. The metheod includes the steps of: sampling filter, the filter dissclution in selvent, a photomatric
determination of the concentration of particles in suspension. This method was compared with the data
aetalometer{24 h sampling} and convergence was 200
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Monitoring stations in Asian-Pacific Region of Russia, which measures particul ate matter and
other compounds in a territiry of

In there are maximum allowable concentration
collected during 20 min
- Total Suspended Particles 500 mea/ms

r PM1U‘ 3':"} megfm3
- PM2.5 160 meg/m3
-soot 150 megfim3

collected during 24 h

- Total Suspended Particles 150 mcg/m3
- soot 50 meadma
-benzopyren 0.001 megsms
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O1m2

“ Colored yellow shows amount of people living in areas where concentration
of particulate matter higher than 10 MAC.Colored blue shows amount of
people living in areas where concentration of particulate matter higher

than 1 MAC
140
100
5 :
a0 —a— Panticulate matter
®m - Banzopyren
(518 Soot
40
20
0 ——.—a——a——b—=u
2006 2008 2010 2012 2014
Years
mcg!mB
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|
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WViadiwostok — big indusirial centre, situated in east on shore of lapanese sea. Population 616
thousands of people.  There are port, railstation, airport, combined heat and power plants
Climate- moderately moist. Viadiwostok zone of high potential of pollution.

There are cases of excess MAC ol particulale matter and  benzopyrene throughout the year.

O monitomig stations, |

Particulate matter — 20 thousands of tons per year. Density of emissions- 32 Kg per one people.
l 36 wons per square km.

3
B

| T e—
N — O~ s

=i Fvmra

| ¢ oy o

& Penran Canme
A L PEET TR

——
AR AT R e
FMARLIAR]
FooTe ot § st
A 1452 | eida Alde

i Currently a growing problem in this regiun is the high concegtram” of
particulate matterand soot particles . There are cases ofe
i ﬁj

l concentration of the value of 1
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© Sakhalinll Froject, one of the largest Integrated ol
and gas projects in the weorld, located on-and off-
shaore of Sakhalin istand In the Russian Far
Eazt. Commumbymeambers living just 1.2 kllometars
away iram a liguefied natural gos (“LNG™) plant and
LHG andipilexport terminals known as the
Prigorodnoye Production Comples {the “Camplex™)
hiave suffered from exposure Lo harmiul pollutants,
thraats to community cafetyand food security, and
theloss of local environmental resources

[ fensscaccountabilityecounsel.org /com

Thanks For Attention!
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6.13 Implications of energy trade on green house gases emission and air pollution
(Wenping Yuan)

APN INTERNATIONAL EXPERT MEETING ON LBk
AIR POLLUTION CONTROL IN URBAN ASIA-PACIFIC Lol R S AN SERAARRE

Implications of energy trade on green house

gases emission and air pollution

Wenping Yuan, Wenjie Dong
Betjing Normal University

2014. 10. 27, Zhuhai, China

Top Fossil Fuel Emitters (Absolute)

The top four emitters in 2013 covered 58% of global emissions
China (28%). United States (14%), EU28 (10%). India (7%)

Growih rabas
A0iE-203

. 104
3

B.
O
U]
L
w B
E - EU28 -1.8%
éu 2 / . India 5.1%
O

() e - ' " . ‘
1960 1970 1980 1980 2000 2010
Burnkers fuel usad for intemaliona transpor iz 3% of global emissons

Stalighcel diferences batween the global eslimates and sum of nationsl ioleks iz 3% of global emssions

Sounce: COLAC, Le Quénd ¢ al 2014 Global Carbon Budget 2014
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Dangerous Breathing

® In 2013, 92% of Chinese cities tailed to meet national ambient
air-quality standards

® Three major megalopolis (Yangtze River Delta, Pearl River
Delta and Betjing—Tianjin—Hebei) suffered more than 100 days
with PM2.5 concentrations at least twice the WHO maximum

exposure guidelines

Dangerous Breathing

®In 2007. the World Bank. working with the Chinese government,
estimated that the cost of outdoor air and water pollution to
China’s economy around US$100 billion annually, or 5.8% of

Chima’s GDP
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World Coal Consumption by Country Grouping

Coal consumption is dominated by China (47 percent), the United States (14 percent), and India

(9 percent), with those three countries together accounting for 70 percent of total world coal
consumptionin 2010.

250
200 Rest of world
150 United States
Indha
100
l China
50 f

0-
2010 2015 2020 2025 2030 2035 2040

The International Energy Outlook 2013 was prepared by the U.S. Energy Information Administration (EIA)

Total Global Emissions by Source

Since 1950, coal consumption was the dominant source of annual CO,
emission.

40—
Others

35
30
251 Qil
20
151

10- Coal

CO: emissions (GtCO./yr)

1880 1900 1920 1940 1960 1980 2000

Others: Emissions from cement production and gas flaring
Source: COLAC: Houghton e al 2012 Gigho ef al 200.3; Le Quéré o al 2014 Global Carbon Budget 2014
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Historical Cumulative Emissions by Source

In 2013, coal represents the largest contribution to cumulative GHGs emissions (35%)

100% mmm

N Othars
80°%
il
60%
Coal

4% 1

20%

1880 1800 1820 15940 1860 1880 2000

Dthers: Emissions from cement production and gas flaring
Source: COIAC: Houghton et al 2012 Gigho e al 2013, Le Quénd o al 2014 Global Carbon Budget 2014
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Actions of Government

® [n 2009, China's State Council announced that the countrv
will cut the carbon intensity — carbon emissions per unit of
aross domestic product (GDP)— by 40-45% trom 2005
levels bv 2020, and this target 1s included in the long-term
planning of China’s socioeconomic development.

® [ast September, China’s State Council released an
Airborne Pollution Prevention and Control Action Plan
pledging the Chinese government to make significant

reductions in coal consumption.

Energy Resources in China

Much criticism 1s aimed at China for being the largest
consumer of coal in the world. but 1t 1s apparent that its large
coal consumption was predetermined bv its fossil energv
resources structure.

100
m— (oal
()
20 - (}:II
mm== Natural ga
. 60 1
[J
P 40
¥
20
0

Russia China World Dong, Yuan et al., 2014, NCC
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Energy Trade

®Encrov trade will plav a critical role in improving the energy structure
® Natural gas 18 one of the best choices as an alternalive energy to
replace coal

® Emissions of CO, and 5O, trom coal burning are, respectively. 70%
and 130% more than those of natural gas

® Natural gas only comprised only 2-5% of the country s total primary
energy consumption.

® The Chinese government anticipates boosting the share of natural gas

as part of total energy consumption to around 8% by the end of 2015

and 10% by 2020,

China’s Natural Gas Production and Consumption

s production sconsumption

mports exceeded exports | Il
II .I II
u .l...lII | T T 1

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

A

L

B

-

U.5. Energy Information Administration, International Energy Statistics.
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China Liquefied Natural Gas Import Sources, 2012

Natural gas imports have risen dramatically, making China one of the largest
LNG consumers in the world.

FACTS Global Energy

Natural Gas Pipeline Connections

— Watral Cum Poebre
Crude 0 Pipelra
Pl Pt Ppeing
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Implications of Energy Trade: Case Study

China-Russia Gas Deal: On May 21, 2014, Gazprom and China National
Petroleum Clorporation signed a 30-vear contract stipulating gas supplies of

natural gas from Russia to China's populous northeast region

et o &
e Bl L i
[rery ue— iy %
ETL S 1
...... i
e i
CHINA e —
RN BTN
MOMCOLTA
i E ¥ RORTH
CHINA KOREA

China-Russia Gas Deal

® 38 billion m? yr! of natural gas since 2018. costing
400 billion US$

® Gazprom will start pre-developing the gas deposit in
the Chayandinskove field

® [nfrastructure mvestment from both sides will amount
to more than $70 billion and become the world’s largest
construction project., with Russia providing $3535 billion
up front and China $22 billion for pipelines on their

respective territories
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Improving Energy Structure

®The natural gas provided by the Russia—China deal 18 equivalent
to 50.66 nullion tons of standard coal (2.12% of total coal

consumption i 2011)

®The deal play an important role for energy structure

improvement i China

Improving Energy Structure

The natural gas provided by this deal is equivalentto 16-29% of
imported gas and 7-12% of gas demand from 2020 to 2035 in China

600
- = China-Russia gas dcal —
E 500 4  mEmm Gas import
= 1 Gas production B
2400
3
2 300 -
3
g 200 4
E
g 100 -
o 253% g 62% 29% 1% 18% 16%
0 34% 19% 12% % 8% 7%
2010 2015 2020 2025 2030 2035
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Reducing Greenhouse-gas Emissions

®Coal will emit more 70% CO, than natural gas (EPA.
1995 1IPCC. 2000)
® Natural gas by this deal can reduce 46 million tons

CO, emission per vear

Reducing Greenhouse-gas Emissions

P
i d

United States -
Russian Federation
Japan
Ukraine
Canada
EU-27
Kazakhstan
China-Russia gas deal
Australia
MNorway
Switzerland
Belarus
New Zealand
Croatia
Iceland
Monaco
Liechtenstein

v
I T T =

0 200 400 600 1200

Million Tons CO,

- 180 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

Cleaning up Air Pollution

® The natural gas provided by the Russia—China deal
should reduce SO, emissions by 1.11 million tons yr !,

which 1s about 5.44% of SO, emissions in 2011.

® Moreover. industrial smoke discharge can be reduced

by 10.13 million tons yr 1,

Not the end

* China1s making great efforts to hunt for cleaner energy

and improve its coal dominated energy porttolio.

* In June 2014, one month after signing the China—Russia
gas deal, the China National Offshore Oi1l Corporation
and British Petroleum signed a long-term deal to supply
liquefied natural gas to China worth around $20 billion

for 20 years.
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Not the end

In June 2014, Chinese President Jinping Xi called for five

major actions on energy policy:

* Ensure national energy security — China needs to rein in
irrational energy use and control the country’s energy
consumption by fully implementing energy-saving
policies

 Establish a diversified energy portfolio that contains
cleaner use of coal and non-coal tuel, including o1l. gas,

nuclear Power and new cnergy

Not the end

* Energy technology innovation as a new powerhouse to

fuel economic growth

¢ Reforms in pricing mechanism to nurture a competitive
energy market

* Expandoil and gas cooperation with countries in central
Asia, Middle East, America and Africa, intensify China’s
energy exploration and exploitation, and build more oil

and gas pipelines and storage facilities
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International cooperation

* According to the Copenhagen Accord, all countries should cooperate in
achieving the peaking of global and national CO2 emissions as soon as
possible, and developed countries should provide adequate, predictable and
sustainable tinancial resources, technology and capacity building to support
the implementation of adaptation action in developing countries.

* Enhanced action and international cooperation on adaptation 1s urgently
required to ensure the implementation of an agreement on climate change
and support the implementation ot adaptation actions aimed at reducing

vulnerability and building resilience in developing countries.

International cooperation

-

* The Chmma—Russia gas deal is an example of successtul
cooperation for mitigating climate change. At present, China
plans to acquire gas shipments from countries as tar away as
Australia. Gas gets more expensive as its travelling distance
mcreases. As such, the chance to acquire huge quantities of gas
from a next-door neighbour — up to 38 billion m?* yr! by
2018 — 18 a welcome boon to Chinese policymakers who are

desperately seeking alternatives to coal.
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Summary

® Energy trade 1s very important for improving the
energy structure m China

® Chinese government put the greenhouse gases and air
pollution reduction into the first place for future society
development

@® More strong international cooperation 1s critical for

solving the air pollution over the east Asia

Thanks!
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6.14 Ambient air pollution and human health in Guangdong (Hualiang Lin)

Sl Poribion & MoTiEdlt Haabdly L4 R

Ambient air pollution and human health in
Guangdong

Hualiang Lin
hualianglin@gmail.com
Guangdong Provincial Institute of Public Health

November 28, 2014
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Introduction Arr pollutien & mortalit

* An increasing
environment and public
health concern;

* Serious air pollution
episodes reported in China
- social wellbeing and
international reputation;

ol e .
R Sy

Frosadisl wasers of ks raTs

Asian Lames

Air pollution & human health

Future plans

Introduction Air pollution & maortality

Air pollution regulations

* To protect the public
health, air quality
guideline and regulations
are proposed;

* WHO's Air Quality
Guidelines;

* Air quality regulations in
various countries;
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Introdustion Alr pollution & mortalil

Health effects of air pollution

* There are both long-term health effects of air pollution —
annual air quality standards;

* and short-term health effects, day-to-day variation of air
pollution lead to accute health effects — daily air pollution
standards;

* Corresponding to different study approaches;

A et I A RERRR

I o riera Tevvarn i te 0 s ol

Introdustion Alr pollution &

How to study health effects of air pollution?

Short-term health effects:

* Time-series studies for short-term /acule health effects.
* (Case-crossover study;
* Panel study;

Long-term health effect:

* Geographical studies;
*+ ophort or case-control studies;

Animal toxicology and in vitro mechanistic studies;

Controlled human exposures to pollutants (challenge
studies);

A et I A RERRR

I o riera Tevvarn i te 0 s ol
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Introduction Air Ean'- nEon & martaliby Adian Caamis Futurs |-§ 1S

China’s reg ulations

* In 2013, China issued its
new ambient air quality

regulations; AENPAEE A
fw AN G 35 15 |
g PMZE and 63 were wio EBN R B ™ T
iﬂt]uded; v HAME S 1% 78
|y ] fL1 ool s, ddwEa
. Samewith the interim Il |* » 5 mreseew
Df WI{D'S; ik 1 " e ¥R BNy
54 ] m £ HioE]AlIEXSEHED
* Mainly due to lack of data , 2015141 ERMNAER
i L] 15 I3 | B s FEE (EARE)
and evidence;
ol - e 7 s
ar | EARK IR
Introdustion Alr pollution & mortalil Adlan Games Fubure plan

Our work in Guangzhou

General air pollutants & daily mortality;
Particle size & CVD mortality;
PM3 5 chemical constituents & CVD mortality;

The air pollution control measures during 2010 Asian
Games & health benefits;

1'- Pt Jk PR

Camnpieng Tevensul it s of waks 4ol
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Alr pollution & mortality Agkan arme:

QOutline

Air pollution & mortality

S L LR

o e i Prwenaua] D 0 o iz s

Alr pollution & mortality Asian Gar

Data used

* Time-series data include daily measures of:
¢ daily number of health events (e.g., daily mortality)
+ air pollution concentration (e.g., 24-h average PM; ), and
* weather variables (e.g., daily temperature and relative
humidity) for a given area;
* and others.
* A generalized addtive Poisson model is usually used to
estimate the acute health effects of air pollution;

* Various potential confounding factors were controlled for,
such as long-term trend, seasonality, day of week, public
holidays, temperature, and humidity;

1'- Pl e NADE s
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General air pollutants & mortality

* EPB regularly monitored PMyg, SOz and NO; before 2013;

* Few studies have been done in Guangdong, though it has
some of the worst air quality;

* Guangzhou had mortality registration, with high data
quality in two districts, Yuexiu and Liwan;

s : -
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Iniceduction Adr pollution & mortality Adlan Games Fubure pland

Intradiction Air pnl!u ticn & mortality A Garmis Fudure

General air pollutants & mortality
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Air pollution & meortality Asian Games

General air pollutants & mortality
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Effect of ambient air pollution on daily mortality rates in Guangzhou, China
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Air pollution & mortality

Ozone & mortality

* Ozone is another important air pollutant that poses
adverse health effects;

* Osis a powerful oxidant, far more so than dioxygen;

* China is among the countries with the highest ambient

ozone concentration.
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Figure: O3 in Guangzhou
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Ozone & mortality

* A distributed lag model was used;
* Season-specific effect was examined;
* More pronounced in winter season.
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Inttoducton Alr pollution & mortality Asian Games Future plans
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Inkceduction Alr pollution & mortality Azlan Ganes Fubure pland

Health benefits of controlling air pollution

* Comprehensive air pollution controlling measure was
carried out during the 2010 Asian Games in Guangzhou;

¢ Transpotation restriction, industry emission control, and
others;

* We examined whether mortality reduced after the air
pollution control measures.
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Alr pollution & mortalil Azlan Ganes

My recent analyses

¢ I'M size was an important determinant of the health effect
of 'M pollution;

* Very fine partiles (PM;) might have been responsible the
observed health effects of PMjy and PM; 5 in Guangzhou;

+ Some PM compositions might be more toxic to human
health, such as OC, EC, sulfate, nitrate, etc.
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Alr pollution & mortality Adlan Games Future plang

* Interactive effects of air pollution and meteorological
factors on health effects;

* Panel study to examine the association of air pollution and
symptoms and biomarkers;

* Cohort study to examine the long-term effects;

* To establish a multi-city air pollution study for both
short-term and long-term;

* Animal & toxicity studies;

* Hope to collaborate with other countries in Asian-pacific
Region.
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6.15 Experience and Practice of Vehicles Emissions Control in Japan (Shinya Koyama)

International Expert Meeting on

Air Pollution Control in Urban Asia-Pacific
27-29 October 2014, BNUZ, Zhuhai, China

Experience and Practice of
Vehicles Emissions Control in Japan

October 28, 2014
Shinya Koyama (University of Hyogo)

koyama@econ.u-hyogo.ac.jp

summary

* Severe human health damages by air pollution
had been left until high growth era in Japan.

* Since 1970’s air pollution was overcome gradually.
However, Improvement was very slow in some
sectors such as transport.

* Victims of the pollution and local governments
played important roles to make progresses in
abatement of pollution, although direct
regulation for emission sources by the nation was
the main policy measure.
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Contents

1. The Status Quo of Air Pollution in Japan
Historical Review of Air Pollution in Japan

3. Air Pollution from Mobile Sources and
Emissions Control

4. Success factors of vehicle emissions control
measures

5. Summary and Lessons for Asia

1. The Status Quo of Air Pollution in Japan

* What’s the matter of air pollution?

— Human health, biodiversity, built environment, = =
* Human losses (health damages)

— lliness or death

2 Disease caused by air pollution is classified as non-
specific disease

= Epidemiological relationship

* Hard to specify the cause of each case

— People don’t recognize that air pollution can kill
human beings

—~hard to understand the importance of air pollutants
abatement
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Air pollutants

* Pollutants with environmental standard

— Traditional 5 pollutants (since 1973)
* SO2
* CO
* SPM
* NO2
* Photochemical oxidants
— Benzene (since 1997)
— dioxin (since 1999)
— Fine particles (PM2.5) (since 2009)

sources of air pollutants

Home and

industr } nature
Y business
Fixed Air-condition ) ]
factory dust, fire, disaster
sources Hot-watersupply
: Automobile, -
Mobile . Automobile,
Construction —_
sources z Motorcycle
Machinery

* Fundamentalinformation to specify the target
~ lLarge-scale sources: relatively easy to control
» Small- scale sources : high transaction costs
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Sources of SPM (example of estimation)

500l
3%

sca salt
1%

* 56% of fine particles is from motor vehicles,
63% of which is from normal trucks.

Ambient SPM has been lowered in
these ten years

Annual Average of SPM in Ambient Air
(1974-2012)

0.20
—general —roadside
0.15
E
~— 0.10
oo
=
0.05
0.00
= W0 0 O = WO 00 O o = D W O N o= 0 00 O
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Environmental standard for SPM is almost achieved.
Observation sites are more than 1700.

Achievement Rate of
Envionmental Standards for SPM

100.0
0.0
200 |
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B0.0
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0.0
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S Improvement was not in the old days.

Achievement of Environmental standard for PM2.5
is not sufficient.
The number of observation sites is also insufficient.

Achievement of
Envionmental Standards for PM2.5
350 -
£ 300 - m not achieved
% 250 B achieved
E:, 200
E 150
[=]
5 100 I
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2010 2011 2012 2010 2011 2012
general roadside
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Ambient NO2 was lowered in 1970’s.

Lowered again in these 10 years

Annual Average of NO2 in Ambient Air
(1970-2012)

0.060
—general —roadside
0.050
0.040
£ 0.030 — = ’\
(=%
0.020
V'ﬂ-'—fnfﬁ—‘vhh_-_‘-‘-—\_
0.010
0.000

e R B e B R i = T i i B = = = = e e A R N R s s R s

Environmental standard is achieved in most of the stations. =

Achievement rate of environmental
standard for photochemical oxidants
(Ox) is almost zero

achieved not achieved total

general 3 1,139 1,142
(0.3%) (99.7%)  (100%)

roadside 0 30 30
(0%) (100%) (100%)

* Standard might be too stringent.
— 0.06ppm (1-hour value)

— Parts of photochemical oxidants (Ox) are estimated to
come from foreign sources transported long distances.

12
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2. Historical Review of Air Pollution in Japan

(1) Since the end of 19% century

Air pollution by SOx around mines and big cities along with economic
development

(2) High growth era(1960-72)
annual growth rate 10%
heavy chemical industry : coastal industrial complex development

serious pollution in industrial zones
Yokkaichi, Kawasaki, Amagasaki, Kitakyusyu

1967 Basic Law for Environmental Pollution Control
1968 Air Pollution Control Act
control the pollution from factories and vehicles
set the emission standards

1970 Pollution Diet (session focused on resolving problems related to
pollution)

14 bells related to pollution was approved
1971 Establishment of Environmental Agency

integration of pollution control policy 5

(3) Urban pollution in a stable
development era(1973-1990)

e Switch to Stable development after two oil shocks
(1973, 1979)

* Pollution by industries were stabilized as a result
of legislative regulations and efforts by industries.

* From density regulations to gross weight
regulations
— 1974 gross weight regulation for SOx
* For each factory
— 1981 gross weight regulation for NOx

* Little progress in control of vehicle emissions

14
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Japanese air pollution control policies in
the late 20t" century (appraisal by OECD)

* OECD (1977) Environmental Policies in Japan
— Japan won many of the battles in pollution control

— However, only in the field where emergent measures
were taken

— Progresses were seen in some fields, but not seen in
others

* OECD (1994) Environmental Performance
Reviews: Japan
— Obtained dazzling results in SO2, NOx, CO

— Remained air pollution problems are NO2, Ox, PM and
toxic substances

15

(4) From pollution to environmental problems
(1990-)

* Borderlesseconomy
* Bubble economy, its Collapse and long depression

* Shift of the people’s concern to global environmental
Issues, wastes and recycles and so on.
* 1993 Basic Law for Environmental Protection

— Shift from pollution control to conservation of global
environment

— Basic Environmental Plan

* 2001 Environmental agency was raised to the Ministry
of Environment as a part of central governmental
reform

* Progressin vehicle emission control

16
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3. Air Pollution from Mobile Sources and
Emissions Control

+ Emission control for each vehicle has been the central
measure

Development of emission standards for gasoline and LPG cars

NOx (1973=100)

(1] 20 40 &0 80 100

Tl ———
1976)>1t) E———— 13
1976{<1t] E———— 7

1976 w10

2000 = 3
s B HC (1973=100)
o 20 ai &l 20 100
1973 | . 2 : : 100
1975 s 10
2000 == 5
2005 m 2

17

Development of emission standards
for heavy diesel vehicles (>3.5t)

NOXx (1974=100)
o 20 40 bl B 100
1974 | ' ' ' : 100
1977 & a5
1979 ! 0
1981 61
1988 1950 ! ¥
1934 ———— 43
1947-1090 S——se—— ]
2003-2004 I
2005 — 4
2005 w5
2016-2013 == 3
PM (1994=100)
0 20 40 (14} B X

1 | (1()
19497 1999 ._ 36
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2009 11

13
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Development of sulfur contents
regulation in diesel oil

1976 N 5,000
199, | 2,000
1997 .- 500

2004 'I 50

2007 | 10

ppm
0 1,000 2,000 3,000 4,000 5,000 6,000

13

control measures

(1) The Japanese version of the Muskie Act

1976 regulationannounced in Japanin 1975, later extended to 1978
Pursuit of Compatibility between the environment and the economy
A pood example of the "Paorter hypothesis"

* Equivalent tothe 1970 Muskie Act in the U5

+ more than 90% cut of NOx emission fram gasoline cars
Strong apposition from industry

« Technical difficulties, fuel economy worsening, competitiveness decline
In the LSA

* Regulation planwas weakened
InJapan

+  the seven major cities investigation team

« Implementation of the regulationas theinitial target in 1978 (two years delay)

To overcome the decrease in fuel efficiency due to comply with the emission
regulations, related technologies was developed,

In 1980s, Japanese cars with excellent fuel economy, was accepted by
cansumers all aver the world.

4. Success factors of vehicle emissions

20
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(2) Automobile NOx Act

* |ssuedin June 1992, enforced in December 1992
* Promote a scrap of unregulated vehicles

* Area where NOXx pollution is significant

— The Tokyo metropolitan area, Osaka, Hyogo was
designate as "specific area”

— reduce the total amount of NOx from vehicles
—Prefectures make an abatement plan

* Vehicle regulations

— The use of aged trucks and buses are not allowed.
(They don't pass the inspection for continuation.)

21

Automobile NOx/PM Act

* June 2001, revision of the NOx Act

— substance
* SPM was added
— area

* Aichiand Mie (Chukyo Metropolitan Area including
Nagoya) was added

22
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Abatement plan by industry based on
the NOx/PM Act

* The case of Osaka
— Companies who have more than 30 vehicles
— "Automobile use and management plan"

— "Automobile use and management Performance
Report" (every year)

>¢ NOx/PM Act cannot prevent emissions from
inflow vehicles.

23

Local ordinances to combat the
emissions by inflow vehicles

* complementthe NOx / PM Act

* Prohibit high emission vehicles to enter the
cities
— Tokyo metropolitan area
* Oct. 2003

— (South east of) Hyogo
* Oct. 2004

— Osaka
* Jan. 2009

24
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(3) Economic incentive to spread Low-emission
vehicles (Green tax reform of vehicle related taxes)

* Since 2001

* Two axes
— fuel efficiency
— Emissions of pollutants

* Vehicles with excellent environmental performance
— Vehicle tax and vehicle acquisition tax are reduced

* Aged vehicles (Diesel vehicles more than 10 years and gasoline
vehicles more than 13 years)

— Vehicle tax is 10% higher

* Examination of system in Tokyo was preceded than in the nation.
— Local governments can raise the vehicle tax to some extent

— Addition of vehicle tax by local government was epoch-making at that
time

25

(4) Air polution lawsuits and
compensation

» Pollution from factories

— The Yokkaichi pollution trial
+ SOxfrom industrial complex

+ Judgment of the district court in 1972
— Responsibility of the six companies were recognized

— Compensation Act for Pollution Related Health Damage 1973

* Compensation Act for Pollution Related Health Damage
1973
— Financial resources

+ Companies bear the compensation in proportion to the emissions of
SOx

* Part of Vehicle Weight tax
— Polluter Pays Principle

>< Certification of new patients was stopped in 1988
26
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Urban complex pollution
(Fixed and mobile sources)

* Since late 1970s

* Factories, nation and Public Roads Administration
as administrator of roads.
— Nishi-yodogawa, Kawasaki, Amagasaki, Nagoya, Tokyo
— Liability for damages

* Only private companies in the early stage

* Also road administrators since the judgment of Nishi-
yodogawa trial in 1995,

* Responsibility of vehicle manufacturers was denied in the
judgment to Tokyo trial
— Pollutants
* SO02 - NO2 - SPM

27

(5) "Say No to Diesel Vehicles" Campaign of
Tokyo Prefecture (1999.8-2000.12)

* Appointment of Shintaro Ishihara as the Governor of Tokyo
in April 1999

* Intensive request and proposals to automotive industry,
fuel industry and the nation

“Current diesel vehicles don't suitable for use in Tokyo”
— Five proposal by the Governor in August

— Don’t use, don’t buy, and don’t sell diesel cars in Tokyo.

— Mandatory substitution of commercial diesel vehicles to
gasoline vehicles

— Mandatory DPF (Diesel Particulate Filter) installation
— Correction of tax rate favorable to diesel
— Ahead of schedule of emission restriction for diesel vehicles

28
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* Ordinance on Environmental Preservation in Dec. 2000
— Original diesel vehicle control measures
— Operation ban on diesel vehicles which do not comply with the
PM emission standard
+ replacement of non-compliant vehicles
* DPF (Diesel particulate filter)
— Enforcement from Oct. 2003

— Almost the same regulation was introduced in Saitama, Chiba
and Kanagawa.

* Sep. 2002 (one year prior to the enforcement of the
ordinance)

— Noncompliant Diesel Vehicle Elimination Campaign
+ Dissemination of regulatory content
* Improvement of air pollution

29

Defects of emissions regulations pointed out by the
Tokyo Metropolitan Government

» Delay in introducing appropriate regulations of PM
— NOx since 1974
— PM since 1993
X Environmental standard of PM was setin 1972
—>70% of the diesel trucks was unregulated at the end of 1999

* Japan's PM regulation seriously lagging behind that of the
U.S. and Europe

— Regulation had been loose not only for PM but also for NOx.

» Difference between the exhaust gas test driving modes and
the driving conditions on the road

* Durable travel distance is short
— Only 30,000km for passenger car
* Inspection for in-use vehicles is loose.
— Noinspection of NOx and PM at the ongoing inspection

30
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Emission standard of NOx and PM for heavy vehicles
(Forecast in 2000)

Regulatory Limits of NOx

Regulatory Limits of PM
for Heavy Vehices

for Heavy Vehices
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» Japanese standard of NOx * Japanese standard of PM is
is not necessarily stringent. least stringent.

* Standard in the US has
been maore stringent
since2004

31

— CNG vehicles
* 4,041 vehicles (Sep. 2013)
* No. 1 truck ownership in the World
— Climate savers program with WWF
* First Japanese company

* First logistics company in the world

— Carbon neutral certification by the Ministry of the
Environment in 2012

* Three service centers including Tokyo station

33
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CNG Trucks Deployment by Sagawa HD
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5. Summary and Lessons for Asia

* Direct control on fixed and mobile sources has been
the main policy measure and outcome has been
reasonable,

* Targetpollutants has changed in each era.

— SOXx=>NOx—=>SPM—>PM2.5, Ozone, Asbestos, ***?

— Scientific and epidemiological knowledge has not always
been harnessed quickly.

— PM2.5 has been overlooked until recently. Observation
was also delayed

* Measures to some types of the pollution source were
delayed in Japan.
— Diesel vehicles
— Construction Machinery

36
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* Public transport system is contributing to avoid
the reliance on the vehicles in large cities.
— Ichizo Kobayashi model since early 20t century

* Transit Oriented Development led by private sector

* Diversified management, including residential and
commercial facility development

¢ Economic measures including environmental
taxes may improve efficiency, although cases
were limited in Japan.

— Fuel tax and kilometer charge can be the proxy of
environmental tax

37
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6.16 Trend of Energy Use and Hazardous Air Pollutants Emissions in China (Hezhong
Tian)

Presentation af the Infernational Expert Meeting on Air Pollntion
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Trend of Energy Use and Hazardous
Air Pollutants Emissions in China
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Hezhong TIAN (H #{:&)

Center for Atmospheric Environmental Studies

School of Environment, Beijing Normal University,
E-mail: hztian@bnu.edu.cn
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OUTLINE

Background

Trend of National Economy in China

Trend of Energy Output and Consumption
Trend of Hazardous Air Pollutants Emissions
Possible Tools and Solutions

Concluding Remarks
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Background

» Owing to the continuous economic growth, China has been
the largest energy producers and consumers in the world.

~ Also, China is one of a few countries whose energy mix is
dominated by the high polluted fuel---coal.

# China has become one of the three large areas suffering from
severe acid deposition, mainly owing to huge emissions of
SO, and NO.,

~ Large amount of coal-dominated fossil fuel burning has lead
to substantial discharge of various air pollutants, such as
M, /PM2.5/50,/NO./Hg/As/P'b/BC, etc. causing very
complex atmospheric environmental problems—Haze and
eround-level O, pollution, as well as heavy metal poisoning.

{5 kg irdi kX

Multi-pollutants and Multi-scale pollution

= Inferior local urban air quality: primary pollutant: PM,,/PAL, o5

# Regional acid rain: 50, NO., etc;
» Regional haze and ground-level O, pollution: Beijing-Tianjin-Hebei
Regional (.LL1), Yangtze River Delta (Y RDD), Pearl River Delta (PRD), etc.;

» Emerging/high frequency occurrence of heavy metals poisoning

accidents: He, Ph, As, Cd, Cd, Ni, Sh, etc.;
Global
& Globalwarming: CO, emissions, CIL, ITg, Sb, etc.

~ It is an ever great challenge to tackle with such a

complex air pollution situation in China.

e
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@ kiiird

-217 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

Mean annual pH value in precipitation,
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- Apparent worsening tendency !!!

Areaswith precipitation pH lower than 3.0 account for abont 25% ~
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Heavy polluted areaswith a pH lower than 4.5 increased

Some northern cities also observed actd deposition
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Fig. Distribntion of 12 kev regions with severe air pellution
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Spatial Characteristics of PM, : pollution in China
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OUTLINE
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=) Background

© Trend of National Economy in China

) Trend of Energy Output and Consumption

) Concluding Remarks

Trend of Hazardous Air Pollutants Emissions

Possible Tools and Solutions
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By 2012, China’'s total GDFP has reachedup 51894 Billion CHY(RME), and
CGDP per capita has exceeded 38,420 CHY(RMB);

The average growth rate from 1990-2012 reached as high as 9.8%.

sortrce: NBS, Chine

(&) Jedsrie k2

L wErrEEY
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Trend of GDP growth,
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Since 2011, annual GPD growthrate slowdown and even decreased mainly due

to mfluence of energy re-structuring and global economc recession
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OUTLINE

) Background

) Trend of National Economy in China

) Trend of Energy OQutput and Consumption

) Trend of Hazardous Air Pollutants Emissions
) Possible Tools and Solutions

) Concluding Remarks
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Trend of Primary Energy Output,
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By 2012, the total primary energy output has grown up to 3318.5Mlce;
» Coal output was 3538 6MLt, accounting for 76 5% of totals in 2012:

The share of o1l has dropped gradually, though output of crude o1l has
been growing slowly, from 232.8 Mt in 2000 to 295Nt in 2012

~ Natural gas still accounting for only small share, though the absolute
volume has been increasing rapidly.
{8} dbd ok 2

s L, SRR
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Output of coal, oil and natural gas,
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~ Rapid increase in coal production since the early 2002;

~ Natural gas output has been increasing in the over past 2
decades.
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Installed capacity and electricity generation,
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~ By 2012, the total installed electricity capacity and generation reached at 1146.6
GWand 4986.5 T'Wh, respectively.
= About 80% of total electricity were still produced by coal-fired power plants

though electricity by hydro and nuclear power has been increasing.
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Mix of installed capacity and electricity

generation of China,

Mix of installed capacity, 2012 Electric generation, 2012
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»~ Substantial progress has been made on renewable energy, such as
hvdro-power, wind. solar, etc.

» Chinese electricity generation were dominantly produced by coal-

fired power plants.
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» By ithe end of 2012, the total primary energy consumption has increasedup to
J617.32 Mtce, an average growth rate of 6.13% comparedwith 1990,

» Coal-dominated energy consumption mix, accounting for about 67 %,
though ithas dropped from 76.2% in 1990to 66.6% in 201 2.

= Total Amount Control of Coal Use is requested at central and local level under
the pressure of PM2. 5 and Haze pollution prevention. _
(O T LY.

1w SETETRETT
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Trend of Primary Energy Use and Growth Rate,
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|~ Mainly consumed by industry sector, 70.8% of the totals in 2012,
~ Followed by residential use, accounting for about 10.7%

» Share of transportation has been mcreasing quickly, mamnly owing to
rapid growth of private-owned vehicles.
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Population of civil vehicles in China,
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» By 2012, the total civil motor vehicles has grown to 109.3 millions;

7 Passenger Car, especially the private car is the main power for
rapid increase of velicle populations
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Total vehicle population in Beijing has exceeded

by the end of 2012

Vehicles population in Beijing, millions
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= The newly registered vehicles is over 1000 per day in Beijing .

~ Since Oct. 11, 2008, over 20% of the vehicles were restricted to use

on each weekday, for improvement of traffic jam and air quality,

Coal use by economic sectors,
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» By 2012, the total coal consumption 1s about 3526 5ht: and | 7853 Mt
coal used for power generation, accounting for only 50 6%

# The newly added coal output has been mainly used for electricity
generation by coal-fired power plants

» Excepl for power, coal was mamly used by other energy transform (heating,
coking, coal gas), and manufacturing mdustry sector, 21 3% and 19 9% of
the totals 1n 2012, respectively. ;
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Primary energy consumption by province,

300 Comparation of energyxgonsumtion by province
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~ Shandong provinee ranked the largest energy consumer:

# Next by Iebei. Jiangsu, Guangdong, Liaoning, Henan, etc.
@ hiiiis
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OUTLINE

) Background
) Trend of National Economy in China

) Trend of Energy Output and Consumption

5 Trend of Hazardous Air Pollutants Emissions

> Possible Tools and Solutions

) Concluding Remarks
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Trends of air pollutants emissions in China,
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F By 2012, the total emissions of 50),, NOx, Soot, and industrial dustis
reported by SEPA at21.17Mt, 23 37Mt, 12.34Mt, and 6.59Mt, respectively

¥ MEP has reported that the total SO, and NO, emissions decrease by 4.5%
and 2.8% compared with 2011, respectively
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# Shandong, Iebei, Jiangsu, Guangdong. Liaoning, Henan.
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Trend of national SO, emissions,
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In 2012, Coal-fired power plants enutted about

7.97 Mt, acconnting for about 37 6% of the

total 5O, emissions i China #WEGD
= FEFGD

=RFGD

The decrease of SO, enussions simce 2007 are | pensora

nuanly owinge to the crowme mstallation and =ADFGDAWEGD
2 . i g ohs R # BFGD-WFGD
operation ol FGD m coal-fired power plants.  |sse

Bv 2012, the mstalled capacity of FGD reached 706.4 GW, accounting tor 86.2%

of the total thermal power capacity,

Emission Inventory of Heavy Metals (HM)

/I’ncreased poisoning accidents related with heavy metals have g

\ ¥ etc. e

Why should we know about the emission
inventory (El) of

~ Toxic Heavy Metals ?

PM2.5 health effects: mainly because toxic heavy metals and
metalloids are easily adsorbed on the PM2.5 particles and
inhaled into the depth of respiratory system.

= -

happened in China during the past years;

v" Arsenic (As) poisoning owingto coal-burning in Guizhou;

v Excessive Pb of Children blood nearby Lianzhou coal-fired
power plantin Guangdong;

¥ Cadmiumcontaminatedrice;
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Planning on Heavy Metals Pollution Prevention

five-veurs plan

districts should not be exceed those 11 2007

L=

elements mn Chuna 1s urgently needed.

Source: NASA

OnFeb 18, 2011, The State Council of Clunese goverumnent ratifieda Special
Comprehensive Planning on Heavy Metals Pollution Prevention for the 12%-

Planning Target: By the end of 2015, the enussionsof Hg. Pb. Cd, Cr, and As in
the lughlighted pollution distriets should be abated more than 15% compared with
the enmugsions m the year of 2007, wlule the enugsions m the non-lughlighted

However, the current situation and theiwr temporal and spatial distribution are little
known Thos, Anntegrated inventory of atmospheric emissions of hazardous trace
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Methodology and Data Sources

Targeted
elements

Penod

Page - 31
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Methodology and data source

Industrial Process

Nonferrous metal smelting

Copper amelfing

Lead smelting

Zane smelting
Iron and steel manufacture
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Construction materials
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Lead-acid hattery
production, ete,

4

Combustion Source
C'oal Combustion
Power planl
Industnal sector
Readential sector
COther sector
Liguid Fuels Combustion
Crude ol
Fuel ml
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Dieszel
kerosene
Biomass burning
Crop residues

W
DMunicipal waste incineratiﬁ

Other Source
Brake pad & Tire erosion
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Methodology and Data Sources

Overall:

A Bottom-up methodology 1z nged to estimate emizsions of heavy
metals where posable:

E = Z Z A .= CEF, .

Where, E a5 the emussions of heavy metals; A is the energy consumption and activity

data of other sources:; £F 15 the comprehensive enussion factor (CEFY: 7 15 the province
{autonomons regron or mnnicipality : and i different enussion sources.

Coal: E= Z Z 4, ;xCEF, ; = Z Z C. M, R (1 ~Tlex, Il ~Mran, ]

Where, £ 12 the emizsions from coal combustion: ' 1= the content of heavy metals n

constmed raw coals of different provinee, M is coal consumption; R g the release rate of
iifferent combmstion devices: g1 the ramoval efficiency of dust collector, spgp 15 the
removal etficiency of de-sulfur devices, j

{autonomons region or noimicipality ).

15 different enussion sowrces. {18 the province

Non-Coal sources: E = Z Z}_:M . X CEF,

Where., E

15 the enussions of heavy metals; M 15 MSW Incineration/Industrial
productionBiomass buming, £F 12 the comssion factors, j 18 the cossion sowrces; [ 1 the
proviee (aulonomons region or municipality ).
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Trend of Heavy Metals Emissions, 1980-2010
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Contribution by source categories,
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Emission Inventory of Heavy Metals from Anthropogenic Sources

Gridded Emission Inventory of Sb
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Global Sb emission inventory, 1995-2010
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) Trend of Energy Output and Consumption

5 Trend of Hazardous Air Pollutants Emissions
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Possible Tools and Solutions
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Possible Tools and Solutions

~ Scientific aspect:

~ Technical aspect:

~ Law, regulation and standard limitation aspect:
~ Policy support aspect:

~ Economic incentive and penalty aspect:

» NGOs:

» Public awareness:
~ EtC,l

Page - 45
{5 dbdirgi k2

Roles of Partners in Air pollution Control

B Scientific community

~ Knowing what, where, how much and how to do to
control regional air pollution?

® Enterprises and Industry

~ Control technologies Implementing for emission
reduction

B Central and Local Government

~ Monitoring, Inspection, policymaking and
Assessment

® Public and NGO
~Awareness and participation

Page - 46
{5 dbdirgi k2
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Air Pollution Control from Coal Combustion Sources

Coal Combustion Source Emission Control

BBl 7 AR AL TR B i, (R KAE A Sl B f i ey

Before Combustion #4551 Coalwashing and transformation

_
Fluidized-bed boilers, low NO
During Combustion 7 1 — combustion,absorbentsinjection
——

ESP, FE, De-S0,, and De-NO, (SCR
and SNCR) devices
Specialized De-HMs devices, such as
ACIfor Heg removal.

HRE R AR AR, AL SRR T PR A R BT AR, BRI TS T RP LA R AR A

P B CRBER A, S TR b e A S SRR HE R 2 U bR
e, RNRRRT IR (BACT) #HaE iS5 .

Post Combustion 585

@ iird
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Concluding remarks

# China 1s facing up to a grcat challenge on urban local air quality.,
regional acid deposition, heavily PM2.5 and Haze. and ground-

level O, pollution.

~» Heavy metals emissions such as Hg, As, Pb. Cd. and Cr, should
also be highlighted owing to thewr health impacts.

» Advanced multi-pollutants combined control technologics as
well as effective environmental management experiences are
expected.

~ Experiences and Lessons can be learned by international

Exchange and Cooperation network, including APN.

@ i

L wErrEEY
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Thanks for your attention!!!

@ pihEis

6.17 Mongolian Experience on Air Pollution Reduction (D. Tsendsuren)

MONGOLIAN EXPERIENCE
ON AIR POLLUTION REDUCTION

D. Tsendsuren = Operations manager of
UBCAP- Mongolia

2014
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CONTENTS

1 Ulaanbaatar city =dir pollution issues
2 Air pollution sources in Uaanbaatar
3 Issues in Past

a4 Achievements gained since 2009

Laws and regulations

Attraction of financial institutions

Development of technical documentations

Establishment of Air pollution reduction Mational committee

s UBCAP stove switching program since 2012

& Achievements and Challenges
7 How to sustain the clean stove market
¢ What can be done tomorrow and what we will follow

ULAANBAATAR CITY

The coldest capital city in the world .......

| Territory : 4,704.4 km?

Population: | 1,278,000

Housing 40%

{ Gerarea 60%

Density 272/km?2
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The sources of Air Pollution in Ulaanbaatar

3 P i
plames _
B

140 H oot
OmnbyBoiles
L0

Ger area

W

® DecAverage  ® MNS: Standart 0 WHO Guideline

452
229
ag 20 D 4D 050
0 L . .
g /m3 Hgm3 pg/m3
Sulfur dioxide (SO} Nitrogen dioxide | Particulate matter ' AT !
o) (emr0) SR ’!' i
J !

1 1 D S i b

UBis the most air polluted city in the world:

The level of UB air pollution is clearly exceeds all international air pollution
standards. The Ger area households’ burning of raw coal is the largest
contributor to the ground level pollution people inhale, which causes many
severe health problems

- 242 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

How was in past / 2007/

Lack of Lack of
Lack of legal Lack of

framework Financial Technical coordination

resource resource

Nointegrated plan and
strategy

On the legal framework- we achieved

i I«'-W:' on  lawonair lawon APR  Establishment ~Cleanair
quality Air pollution payment in the Capital City of NCAPR foundation

20100424
2012.05.17 2010.06.24 2011 0210 2012 011

2008.01.16

Purpose of the Laws and regulations
Is to coordinate the various aspects related to the implementation of activities to reduce air
pollution inthe Capital City.
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On the financial side-we could attract donors

—

[
CAF » Subsidy for stove +fuel + _ .
vlelel =111 =178 insulation mat.etc arsnin
ADB  SEET lab + Testing protocol ¥ '
GIS = New model of clean stove +
TA \
* Stove program +
MCC/MCA renewable energy + TA il

= Capacity building + AQ
JICA monitoring equipment

= SW program + Preparation for
WB long term activity

On the technical side-we are focusing on

_ stove  J  Fuel | o
SWHB (LPB) answered?
| Market study f Row coal Market study Which fuel is suitable
i E L @ g for clean stove
SEET lab . i
| establishment | { Processed coal @ Testing protocol v
Testi ' ! ow to define?
Engl E [ Establish caal Bench How to define?
pratoenl | factory SWHE testing :
selection | Selection critera
criteria E | What type of @  of SWHB Standard or tech.
TR — | clean fuel | docs to be followed?
| Stovetesting (7] e @ SWHE testing
— = clean fuel : =
| Standard + a _— [ Standard + When will be done?
improvement | improvement

Done ' Undertrial ’ Under UBCAP '
]
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On the coordination side-Improved Relationship

More testing by SEET lab

Ta support to Local producers
and improvement stove models
Re-testing / meet the criteria
Identifywhich fuel suits with
clean stove

ation Piloting of SWHB program

How to sustain
stove market??
Policy in outside
Ug??

Subsidy
mechanism??

fonitoring

What we planned under UBCAP /2012-2017/

F5 for
reduction of
502 and dust

from Power

Stove FS of City Affordable F5 for
switching Greening housing District
program Investment strategy for heating

/45000 hh/f inUB (] :] supply in UB plants

Shortterm Preparation for Medium & Long

action term action

- 245 -



C Proceedings of the International Expert Meeting on Air Pollution Control in Urban Asia-Pacific

STOVE EMISSIONS AND EFFICIENCY TESTING
LABORATORY

¥ PM, . - Max 70 mg/net M)

¥ CO- Max 7 g/net MI

¥ Power ca kW

¥ Thermal Efficiency-More -tl:rar_l 70%

UBCAP

Approach for testing

TLWD

Coal l

Skg

Wood
500gr

¥ Base line-Traditional stove performance
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Stoves meet selection criteria in 2013 and 2014

New stoves meet selection criteria in 2014
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UBCAP STOVE SWITCHING PROGRAM

. Research of stove available in the market
13 Project result & .
Lezzons leammed

5\

)
2 Selection entena of stoves
3 Invitation of producers tor
stove performance tests

12 Subsidy
transfer .7

11, Quality assurance

<
agent ol 4. Processing of stove
s te=t data
10 Distnbubion & ciien b
: 2 : #
installation of Stﬂl‘-'t?. 3, Selection of stovesz and
Old stove collection ln'mhu:ers

67 2
Sl e 6. Subsidy sefting
8. Establishing product | =

centers v - Public awarenesz and social

marketing activities

Progress of Stove switching program under UBCAP

To be sold
2014-2015

Sold 2013-
2014

TARGET 45’000
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Current Results of SW program

PM2.5 [station UB2)
*  Government policies support a market- £00

based, results-focused approach to stove 450

. 40
market transformation. e

= Promotes private sector supply and creates o | mam

private sectar jobs j:: : w0z
mIOLE
*  Transparent producer and product criteria, 150 4 - R
100 + .
*  Autonomous testing i h
IS (E17 (L1 At

= Consumer subsidy (enly upon installation)
promotes consumer choice and competition

= Stove switching initiative yielded rapid and Comparisienef PML5_L
high penetration of low-e stoves in UB 1300

= Ayerage particulate matter concentrations a0

in winter months decreased in UB f20-50% “:E

in some stations/ &00
= Proven and reliable supply chain of low-e iy

stoves established ”:
*  Good quality assurance system 4‘#5;.5’6 ;,f\s?“ ry ‘#.:b ‘ﬂ,:. & "“"lf
= System for removing polluting staves _,4" f &

established

20000 ==L
=  Good results by any standard
internationally

b ik e e L

How to sustain low emission stove market

A

Supply of clean
stoves with high
subsidy

“No limitation” on
“dirty” stoves
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Threats to Low-e Stove Market Sustainability

* Parallel existence of dirty stove

* Nolocal, large-scale production of qualified and affordable stove models
= List prices of imported stoves unaffordable without high subsidies

* Threat, If subsidy stops the dirty stove will dominant again

* Re-sale of subsidized stoves

= Changesinsubsidy can be opposed by current low emission stove
suppliers and consumers

= Difficulties with identifying eligible households due to weak information
management system

* Lack of technical capacity and materials for maintenance of low-e stoves
after warrantee period (some materials not available in Mongolia)

* Consumers have hard time breaking with traditional fuelling/cooking
habits. Improper use of low-e stoves increases emissions.

* Regulatory and policy inconsistencies (e.g. no penalty on re-sale of stoves)

National Low Emission Stove Strategy
Mational Low Emission Stove Strategy - developed in 2014

Strategic Objective
To sustain low emission stove market and extend from UB to provincial towns.

Main principles

Extend the market and attract the private sector participation

Minimize government invalvement

Fined subsidy, gradually decrease up to zero

Decrease list price of import stoves through promating local production
TA Support for Local producers for new ideas

Proposed Target— 120,000 Stoves

Year1 Year2 | Year3
Ulaanbaatar 15,000 15,000 15,000
Aimags 20,000 25,000 30,000
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New subsidy mechanism

| Subsidy vs. dirty stove Remark

Year1 Lower, Fixed Subsidy Subsidy 2013-93%
No ungualified imports
Import incentives for qualified units and
spare parts

Year 2 Lower Subsidy Subsidy 2014- 66%
No local production of unqualified
models

Year3 Much Lower Subsidy _ Subsidy 2015 will be -33%
Mo local production of ungualified
models '

Year 4 Subsidy 0 Zero subsidy
Usars disincentive to use traditional
stove

n
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The Asia-Pacific Network for Global Change Research (APN) is a network of
22 member country governments that promotes global change research in the
region, increases developing country involvement in that research, and
strengthens interactions between the science community and policy makers.
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