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Urban Air Pollution deaths
AR LAY |
» Air pollution is a major environmental risk to health
ARG AT R R ) 3 B XS

»  Approximately 2 million premature deaths worldwide per year
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- 100 - 150 Estimates by WHO sub-region for 2000 (WHO World Health Repori, 2002).
- 150 - 200 The boundaries shown on this map do not imply the expressionof any opinion whatsoever on the

part of the World Health Organization concerning the legal status of any country, territory, city or area
- 200 - 230 or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps

[:, NO Data represent approximate border lines for which there may not yet be full agreement.
@ WHO 2005. All rights reserved.




Environmental Burdens Premature Deaths
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WHO Global Burdon of Disease
T B2 2R BRI 53 A1
AN 4 H K 1,730,000 730,000 42%
T P AR 799,000 487,000 61%

NS 1,619,000 1,025,000 63%
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Air Quality Concentrations in Chinese Cities
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compared to selected standards
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Compliance with Grade II Standards in 2009
and targets for 2015 and 2020
200948 BT britE, LLIR20155 20204 ) H A5

Grade Il PMy, Grade Il overall 12th FYP grade Il | Administrative
compliance compliance overall Measures
(2009) (2009) compliance compliance target
Ik PM,, IEARTE | 1k BiRIARRTE | target FKHA B AR
. (2009) . (2009) +ZHFRI 1%
Bk HAR
Monitored cities 612 549 (89.7%) 504 (82.4%)
A% 3 T
Prefecture and higher 320 269 (84.0%) 255 (79.6%) 2015715 %) 854>
cities
RS E A e )
County level 292 280 (95.9%) 250 (85.6%) 20154F ik 3| 263
B e . 4~ (90%)
#T: Non-complied AR
o 202045 134%] 292
o /> (100%)
Key cities 113 20154 R %] 904
H R (80%)
AN 20204 R 1L %) 113
N\ A (100%)

~ Of which:

3201 R £R B LB IR 13- G kT 2024 ELER T
320 prefectures and above 113 key environmental 292 county level cities
level cities protection cities




Main Air Pollutants
FET R 5

y  HEALIR (SO2)

»  Burning of fossil fuels with high sulfur (coal and
oil), during smelting, or from other industrial
processes

» o (EREPRECAD TV R R, AR R A R
R AL

» BEAY) (NOX)
»  mobile sources and power plants
y o REBNUEAT K L
»  —F Ak (CO)
»  Vehicles and industrial fossil fuel burning
o R MR AC A RRL R
» R4 Ozone

»  Created under certain weather conditions (sunny,

still days) by VOCs and nitrogen oxides. Unlike
the protective layer of ozone
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»  Creates a photochemical smog and is highly

toxic
» o ARSI HE R
» 4t Lead
»  Vehicles burning leaded gasoline, or from
lead smelting

y o R E YA, B A R A

90 Um (microns) in diameter

R MAE VA (VOCs)

Hydrocarbons, alcohols, aldehydes, and ethers
WEMNEY), LR HAD

Play role in O3 formation
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Industrial processes and vehicles
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UKL (PM)
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€PM25

Combustion particles, organic

HUMAN HAIR compounds, metals, etc.
50-70pum <2.5um (microns) in diameter
(microns) in diameter

© PMqo
Dust, pollen, mold, etc.
<10 um (microns) in diameter

FINE BEACH SAND
Image courtesy of the U.S. EPA



Effects of Pollutants on Climate Change

15 RS SR AR A A

Climate Forcing in 2000 compared to 1750
20004 I AT 17 504 () LU 4L

Global mean radiative forcing (Wm-2)
3 Greenhouse gases
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Halocarbons Aerosols + clouds
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The height of a bar indicates a best estimate of the forcing, and the Aerosol
accompanying vertical line a likely range of values. Where no bar is present indirect
mevemeJ line only indicates the range in best estimates with no likelihood. effect
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Selection of Cities
I T O e 5
» Demonstrated air pollution problem
IR S G ] @l
Not compliant with Grade Il Standard for PM
BB B NZARHERT PMIF 2K
»  Basic monitoring system
AR RS
Existing good data and ability to monitor
DA W B s A0 A% e
»  Political support
BUA SR
Expressed interest by the Mayor
TR IR O
Create a multi-sector leading group
FRAL— 2 ER T TR /N
»  Willingness to develop action plan
BT RAT BN
EPB, Academy and other stakeholders
WA R R RN A ATAR 55
Support by the Swiss Government and CAl-Asia
15 203 L BUR RICAI-Asialf S FF
» Interest and ability to get World Bank Loan
A N HRATRE ) BT AT BEK
Financial capacity and counterpart funding
e E T 4
Commitment to implement action plan over next 5-years

HRVEEARSKRSE AT AT B 1K



Developing AQM Projects in Cities
E R T 2 U B BRI

r}::; Emissions
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Control options
Dose / response

Cost / benefit analysis

~ Best Option:

Clean Alr



Overview of the Session on

Air Quality Management
75 L G A
» Basics of Air Pollution
FATTRE R |

Sources of air pollution

EE S/

Range for air pollutants and their

pacts

mRMMEEEE
Inc’oo.r, outdoor and regional
pollution

EN L EHMIIX IS G
Concepts of Air Quality
Management

SR B

» Emissions
HETH
Types of pollution sources
5 YRR
Emission in\{entories
HE R B B
Measures to control emission
sources

2 1) HE TG ) 96 it
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Air Pollution Impacts

EnEE Jip- Al
Effects of key air pollutants on
health and ecosystems

D‘%E%’ﬁ?%?&%ﬁ i FRAN A A5 52

Studies and evaluation of health
impacts

X fi R M) EJ AT R A B
Economic impacts of air pollution
NG G AR

Policies and strategies

TS AR R

Air quality guidelines and
standards

TR P A AR E
Role of different stakeholders and
institutional arrangements

ANEAE SR TT A
Policy instruments to implement
air quality management

SRR EEHENBCE TR



Important: Improvement Data Collection and Monitoring system

L ORISR 2R St

» Improvement of air quality
assessment

S 2 Uit DA
» Alir pollution monitoring data
improvements o

SR 25 TS Y e U
» Emission inventory data
Improvement

DG HFRUS F 8
» Dispersion model/exposure model
Improvements

D3 B 25 N 7 e A Y
» Improvement of assessment of
damage and costs

DA X 451 3 A A ) DA




Steps in Developing AQM Strategy

3:

R R R ) 2D IR

Gather data on emissions and sources of pollutants (current and
future developments) WAEHEHCRS Jeili 2l CH ATFIR SR E D

Gather information on technical measures and costs to reduce
specific emissions of priority pollutants (abatement scenarios) £ X}
T2 BTG GV I SO F AT A E . (RS 570

Specify policy instruments to implement abatement scenariosfH #ffi 24k
B TR SEIL A1 5t

Assess the impact of abatement measures on the priority damage
categories identified in Step 1 and the costs and benefits of the
abatement methods X 81 5t o A 45 2k AT BAS 280t 0 A

Identify major gaps and uncertainties in knowledge of impacts and

measures and major deficiencies in the institutional framework, and
outline options to reduce uncertainties and to strengthen institutions

PR E AN AR, T 51 b XU D i



Developing Emission Reduction Strategies

I kA Al s

ow
serious is the Which
pollution and » Which pollutants * sectors
what are the cause the most contribute most
impacts? ges significantly-

achieved through no regret adjustment of
the _sector?

Which
activities do the
most damage”?

Which policy
instruments will
minimize
distortions and
achieve results
cost-effectivel



Summary of PM reduction options
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Demand-side management
and Structural measures

Demand =side
management and
Structural measures

ke B EN SR P15 i

Cleaner technology and
fuel

TREORAAS

End-of-pipe control

RSJEHE

Increased use of natural gas
for energy and heat

Phasing out inefficient
plants, inefficient industrial

boilers, and small-scale coal generation

combustion FEINR SR SN A
KRR L) . by M

AN AR 7

Increased use of low sulfur
and low PM coal, and,
where possible, of clean
coal and briguettes

S IR R AR LR P IVRE P A
F, AT REAE S S A

Expanding coverage of
district heating

IRAEH Xt AR 5t

1R
Greater use of public Increased energy-efficiency
transportation in industry
Tz AR E B Tk RERL

Improved engine
technology for motor
vehicles.

RIHLBIZEH 5 B BOR

Moving heavy industry and
power generation plants
away from city centers

JEE VAU T
L%

Increased use of
technologies such as FDG,
SCR and ESP in industrial
and power plants

¥ NFDG, SCR, ESPYEL
M A HAL A I R A
End-of-pipe controls for
motor vehicles

PLEhFE RS EE RS

Measures to reduce dust
from natural areas, such as
increasing vegetative cover

YRR o SO A

7N
=

Construction site
management for dust
abatement

ST HE PR, DA

71
e

Reducing dust from roads
P/ T B A 2R



Selection of Policy Measures

SR A it ) 228 %

» Cost-benefit analysis (CBA) FA%4 %5 704

» Cost-effectiveness analysis (CEA) AR 73 #r

» Four steps for CBA: AR a7 VU 5K Bh
estimated reduction in emissions at source (from policy)
il S AR R CAAS R
estimated reductions in ambient concentrations as a result of
reductions in emissions

fiti 550 BRI A B AR v i e A

estimated reduction in exposure to pollutants
fiti 5 5% e V5 BT

assessment of increased health benefits

A S5 0 ) i BRE 3R o



Cost-Effectiveness Analysis
DTN SRl

» Key Steps: <80 1%
What pollutants require priority attention in the city (with
consideration of sector contributions)?

XF T3 T R F S eV e R (G5 EEXTAFATIE) 2
By how much do the ambient concentrations of these pollutants

need to be reduced in order to meet specified goals or
standards?

T A B ) AR AR, TS LR P T B D £ b
What are the available least cost options to reduce pollutants to
these levels?

IA 21 AH [7] 20 7 1) 5 ARG RS AR 7 it A2 R
» Restrictions: PR il
Benefits not estimated A~ (e it 54435
Restrictions are set to emissions of critical pollutants X} & &75

S HETECT PR il




Ranking Measures to Reduce Traffic Emissions in Mexico
City
ok VU RS I FlE 44

Marginal cost of emission reductions
(dollars per ton)
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- Emission
standards < \
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Taxis )
(replacement) :
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Gasoline ] : : :
trucks Strengthen inspection

- Minibuses : . |
spection of passenger cars

Inspection of high-use vehicles |

ﬁ Retrofitting (natural gas and LPG) :

Cumulative emission reductions
(million weighted tons)
Technical controls only
"""" Controls, matched with gasoline tax

Target Reduction
1.2 million tons



Conclusions
7518

» Built on World Bank'’s experience and expertise working with MEP and other
stakeholders on AQM

FEHATRIZ S, FRAARER A B AT — s s U = B
» Prepare AND Implement a comprehensive strategy to reduce air pollution,
focusing on particulate matter

AER ISt — 2R S g, AR S S5 GG Rl 2 PMERHE TR
» Long-term commitment by cities and sectors to reduce emissions and
improve air quality

3 T AT b B SRR 5%
» Improve monitoring of air quality and benefits of the strategy
P e 2505 B e R o S R
» Evaluate cost-effectiveness of selected mitigation options
XTI 36 B PR it AT AR R s 0
Disseminate lessons learned to other cities in China and worldwide
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Thank You!
5 !

Paul Procee




