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Main objectives with the Air Quality Management
(AQM) part of the PMEH Program.

Bring down air pollution concentrations in
countries and regions with highest PM
concentrations (e.g. JJJ+ in China, India,
Cairo in Egypt, Lagos in Nigeria).

Expand AQM planning into countries that
do not have AQM & Ambient Air Quality
Monitoring in place.

Integrate AQM with Climate Change
Management.

Do this through full-scale AQM planning. S



AQM is complex and has an emphasis on suspended
particulate matter (PM).
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Focus Locatlons for AQM in the PMEH program
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Nigeria: “Larger Lagos Metropolitan Area”. PM, ¢
concentration TBD. 20 + million Urban Citizens.

Support: Overall AQM planning and expand monitoring
capacity.

Ghana: “Larger Accra Metropolitan Area”. PM, ¢
concentrations around 100 pg/m3. 4 Million Urban Citizens.
Support: Overall AQM planning. In partnership with US-EPA.

China: “Jingjinji” (Beijing, Tianjin, Hebei) region. Highest PM, .
concentrations in China (yearly average 90-105 pg/m?3 compared to
save level of 29 pg/m3). 62.5 million urban citizens. Support: (i) new
medium to long-term Jingjinji AQM plan to 2020, 2025, 2030, (ii)
develop programmatic lending programs for AQM for Hebei

Province and Beijing City.
Vietnam: “Larger Hanoi Metropolitian”, incl. 2 satellite cities.

Highest PM, . concentrations (yearly average 70 pg/m3). 8 million

urban citizens. Support: AQM planning and programmatic lending.
India: “City Cluster TBD”. Delhi highest PM, . concentrations (yearly

100+ pg/m?3) . Most likely focus on Delhi and Hyderabad. Support:
Full-scale AQM plans for focused cities, strengthen AQ monitoring,
understand sources, support application of Air Quality Index.

Egypt: “Larger Cairo Metropolitan Area”. Highest PM concentrations
in Egypt/Africa. 20+ million urban citizens. Support: Full-scale AQM
planning, dissemination of monitored data, establish AQJ,

understand air pollution sources.
South Africa: “Larger Jo’burg Metropolitan Area”. Highest PM

concentrations in SA. 6-7 million Urban Citizens. Support: Establish
a “Center of Excellent for AQM” in SSA, full-scale AQM planning,
better understanding of source and cost-effectiveness. =




Systematic Approach to AQM Planning
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e PMEH provides a systematic approach to development

Project management
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I. Air Quality

The Challenge

e Air quality will continue to deteriorate in the future unless
concrete steps are taken

Urbanization

Industrialization (both in urban and rural areas)
Transportation growth

e Despite the severity of the challenge

Very limited progress in implementing comprehensive AQM
strategies in many low and middle income countries.

Limited media coverage

 There is an urgent need to

Improve understanding of outdoor air pollution and its causes
Install ground level air quality monitoring networks

Identify and assess policy options to improve AQM
Application of AQM planning leading to investments



l. Air Quality

Change in ambient PM, . air pollution, 1990-2013

Air quality deteriorating in fast-growing, fast-urbanizing regions

Change in ambient PM2.5

(micrograms per cubic meter)

Less -5 0 5 10 20 More

No data

Source: Brauer et al (2016)

Over 80% of cities exceed WHO guidelines for safe air, 87 percent
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Major AQM Challenges: (i) Diversified sources.

(i) Geographic Complex.

Examples from Delhi/India and Poland.
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WIEE /. Structured Full-scale AQM Planning

(Generic)

M 1-3 M 4-6 M 7-9 M 10-12 ™M 13-15 M 16-18 ™M 18-21 M22 M 22-24 M 25-27 M 28-30 M 30-33 M 34-36
WP 1: Protocol for PM monitoring under PMEH 1 : S,
Task 1.1: Methodology for source apportionment
Task 1.2: Protocol for PM monitoring

WP 2: PM monitoring 2 : %ﬁ*ﬂ%%iﬂu
Task 2.1: PM monitoring for receptor modeling
Task 2.2: Chemical analysis of filter packs
WP 3: Continuous air quality monitoring — =
. A
Task 3.1: Continuous AQ monitoring 3 ESREEN T
: Emission i i . =3
WP 4: Emission mv.entorles 4 : HFHIE
Task 4.1: Default input data for a given city
Task 4.2: Training course
Task 4.3: Data collection
Task 4.4: Compile emission inventory

WP 5: Source apportionment 5: tﬁﬁg*ﬁ-

Task 5.1: Source-receptor relationships for sectoral changes in precursor emissions
Task 5.2: Source apportionment Reporting

WP 6: Health impact assessment 6 : @)ﬁ%ﬁﬂrﬂ]
Task 5.1: PMEH health impact assessment methodolo,
Task 5.2: Collect local data
Task 5.3: Conduct health impact assessment
Task 5.4: Quantify monetized health benefits

WP 7: Stakeholder awareness and institutional response mechanism 7 %%{ﬁ
Task 7.1: Identify relevant stakeholder groups
Task 7.2: Prepare information material for stakeholders
Task 7.3: First stakeholder workshops on AQM |
Task 7.4: Establish inter-institutional platformfir&uality management

WP 8: Cost-effectiveness analysis 8 . %Fﬁﬁ(&ﬁﬁj\ﬂ?

Task 8.1: Develop user-friendly tool for interactive cost-effectiveness analysis
Task 8.2: Default data for cost-effectiveness analysis

Task 8.3: Training workshop on cost-effectiveness analysis and data templates
Task 8.4: Data collection for cost-effectiveness analysis

Task 8.5: Initial cost-effectiveness analysis

Task 8.6: PMEH expert workshop on cost-effectiveness analysis

Task 8.7: Explore implications for different social groups and economic sectors
Task 8.8: Stakeholder workshop on cost-effectiveness analysis

WP 9: Air Quality Management Plans 9 : %ﬁ@%i@{zu

Task 9.1: Formulation and promulgation o M plans LLUTION MANAGEMENT

Task 9.2: South-south collaboration _ S
WP10: Project management 10 . Iﬁa%ﬁ 9

Task 9.1: PMEH central project office

Task 9.2: Local PMEH coordination office

Reporting
Reporting
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l. Air Quality

. Structured Full-scale AQM Planning (For China to be completed
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,Mid-term evaluation
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WP 0 Methodology and Approach on AQMP
TaskD.1: Discussion on Methodology and Approach fol
TaskD.2:Training

WP1: Protocol for PM monitoring under PMEH i I iii
Task 1.1: Methodology for source apportionment

Task1.2: Protocol for P D?“?ﬁ*’ﬁ%%;ﬂu

WP2: PM monitoring
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WP 3: Air quality monitoring feqﬁ
Task3.1: Airquality monitoring

WP 4: Emission inventories for each PMEH air quality management region 4
Task4.1: Emission data collection and emission inventory compilation
Task4.2: Preparation of default input data for emission inventory for a given city
Task4.3:Training course on PMEH emission inventory methodology
Task4.4 Improvement of the GAINS/PMEH emission templates
Task4.5: Compile and validate PMEH}GQINSemissiDn inventory

WP5: Source apporticnment * Y
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Task4.1: Source-receptor relationships for sectoral changes in precursoremissions

Task4.2: Source apportionment /7

WP 6: Health impact assessment 6 . @%ﬁ;ulﬁl
Task6.1: PMEH health impact assessment methodology
Task6.2: Collect local data
Task6.3: Conduct heslth impact assessment
Task 6.4: Quantify monetized health benefits

WP 7A Assessment of Available Air Pollution Control Technologies
Task 7A.1: Assessment of Best Available Technology practices
Task7A.2: Pilot Assessment of Best Available Technologies

WPT: Stake holder awareness and institutional response mechanism
Task7.1: ldentify relevant stakeholder groups
Task7.2: Prepare information material for stakeholders
Task7.3:First stakeholder workshops on AQM
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Task 8.4: Data collection for cost-effectivensss analysi
Task8.5: Conduct initial cost-effectiveness analysis for each PMEH AQM regio
Task 8.6: PMEH expert workshop on cost-effectiveness analysis
Task 8.7: Explore implications for different social groups and economicsectors
Task B.8: 5takeholderworkshops on cost-effectivensess analysis

WP 8B Case Study :Review of Air Pollution Control Practice in Selected Cities
Task 8B: Case Study, Review of Air Pollution Control Practices in Langfang and Baoding

WP 9: Air Quality Management Plans (AQMP) 9 ?E:J?ﬁaimjzu
Task9.1: AQMP formulation and promulgation ~UIRE
Task9.2: South-south cn-uperatmn

WP10: Project managemem E
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WP 9 AQM Planning

* Reflects policy decisions WP 10
Project management

e Air quality Standards and regulations

) ] WP 1 Methods WP 4 Emission WP 6
*  Outcomes to be achieved (Health and Environmental) and protocols inventory Health impacts

1 4: HipEE B: 2ES M
Wp 2

* Considers control options

PM monitoring
2 B WP 7

*  Cost/Benefit consideration (WP 8)

’ 55 Institutions
* Include: . WPJ?DUFEE 5 on
apportionment and

- SRR stakeholders

*  General information and details on measuring stations (WP 2 and 3) 51 R BRI
|
e Nature and assessment of pollution (incl. trends) (WP 4 and 5) SO DMANIA ost-effectivenes

e Techniques used for air quality assessments (WP 1)

ACQM planning

e Origin of pollution (incl. source apportionment) (WP 4 and 5)

e Details of measures and estimate of improvement of air quality planned, and the expected time required to achieve standards (WP 8)




I. Air Quality

WP 1 Protocol for Source Apportionment and Receptor modeling.

* Mostly completed protocol (setting up PM sampling and Chemical
Composition Analyses).

e Local Institutions complete protocol together with the Dessert
Research Institute (DRI) and the Norwegian Air Research Institute
(NILU).

 Tailor the protocol to local condition in Jingjinji, particularly in Hebei
province.

12



WP 2 PM Sampling.

* Main focus on Hebei Province.

 Main capacity building in Shijiazhuang building upon a current combined
imported and domestically produced Particulate Matter (PM) sampling
system.

e Similar PM sampling in all the other 11 prefecture & cities in Hebei
province.

e PM sampling in 7 of the most polluted prefectures/cities in Hebei linked to
Shijiazhuang Lab.

e Further develop Chemical Composition Analyzing capacity and daily
analytical routines at the Shijiazhuang Lab.

e Develop new understanding of sources related to Black Carbon and Brown
Carbon, Methane impact on Ground level Ozone, reactions between NH,,
NO, and SO,.



WP 3 Ambient Air Quality Monitoring.

e Already a relatively complete Ambient Air Quality Monitoring Network in
Hebei province (> 200 monitoring stations).

* Not really need to expand the current network for PM, . monitoring (incl.
O,, NO,, SO,, CO, PM,,) in the urban areas.

 Maybe need to set up some background monitoring stations outside urban
areas.

* Intend to expand to selected Black Carbon monitoring in some of the
established monitoring stations. -

14



I. Air Quality

WP 4 Emission Inventory.

e Well established continuous emission monitoring points in Beijing, Tianjin
and increasingly in Hebei Province (more than 900 points).

 However, need to expand the understanding of smaller sources and mobile
sources in particularly Hebei province and get them into the inventory
(example from Hebei Forecasting Center).

 Need to understand better agricultural sources.

e Supporting team in emission inventory development being put in place
(also linked to the PforR project for AQM in Hebei). @

15



I. Air Quality

WP 5 Source Apportionment Work.

* Build upon inputs from WP 2 (PM sampling, chemical composition
analyses, Dispersion Modeling, Receptor Modeling) and WP 4 on
emission inventory.

 Work with the China Research Academy of Environmental Sciences
(CRAES), provincial RAES and the International Institute for Applied
System Analyses (IIASA) to set up the Greenhouse Gas — Air Pollution
Interactions and Synergies (GAINS) program.

* GAINS to be adopted to the prefecture & city level level in each of the
7 provinces & municipalities in the expanded Jingjinji (JJJ+) region.



WP 6 Health Impacts

* Loss of lf
Prﬂj ect management
* I I | n eSS WP 1 Methods WP 4 Emission WP 6
Health impacts

and protocols inventory
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I. Air Quality

1/10 deaths attributable to air pollution exposure

Metabolic risks

Dietary risks

Tobacco smoke

Air pollution

Alcohol and drug use

Low physical activity

Child and maternal malnutrition
Unsafe sex

Unsafe water, sanitation, and handwashing
Lead exposure

Occupational risks

Sexual abuse and violence

Residential radon

20.5%
11.2%

I 10.1%

5.8%

4.0%
3.0%
2.7%
2.5%
1.6%
1.3%
0.5%
0.2%

Percent of total deaths globally in 2013

28.7%
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l. Air Quality

Total deaths from ambient pollution increased from 2.2 to 2.9

million
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l. Air Quality

Total deaths from household pollution mostly remained
unchanged at 2.9 million
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I. Air Quality

The example of European Union: Clean Air Policy in Europe -
Strategic Ambitions

Year

Health impact (premature
deaths) reduction vs 2005

(About 400,000 deaths)

2020

33%

2030

Ambient air quality
standards and compliance

Full compliance with existing
ambient air quality legislation

(including NO2, PM10 and PM 2.5)

Most Member States would reach
PM 2.5 levels below or close to
the WHO guidelines of 10 pg/m3

Source(s): Clean Air Programme



Comparing Health benefits of various abatement options.

(An example from Ulaanbaatar comparing immediate and long term options)
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WP 7 — Institutional arrangements.

e With reference to the Jingjinji Coordination Committee, already established
strong institutional collaboration for the overall J1J+ program.

e However, some of the main issues for the PMEH program supporting the
AQM planning process in the expanded Jingjinji region (JJJ+) is to ensure
efficient collaboration between:

(i) The institutions engaged in each of the 4 strategic pillars.

(i) CRAES/provincial RAES and other local research institutions for GAINS
application.

(iii) Prefecture/city Labs and provincial labs.
(iv) Beijing-based research institutions and province/city-based institutions.
(v) AQM Research and policy making. @



WP 8 Cost Effectiveness (CE)

* Modeling Options

e Scenario and Sector Based CE. cerrErer|  Fr EeEn

and protocols inventory

Health impacts

e Cost and Health Implications A COHBEE o eEEm

wp 2

PM monitoring

e GAINS City Model (linked to the 2 : P we 7

WP 5 Source Institutions

and

stakeholders

full-scale GAINS applied by CRAES)

WP 3

WP 8B
Cost-effectivenes
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AQ monitoring
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ACQM planning
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l. Air Quality

& GAINS PMEH
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2030 with current emission control legislation

& GAINS PMEH @& == Hanoi [

Global insigh?

Ambient PM2.5 Premature deaths Greenhouse Costs Co-benefits
Ambient air Household gases Annual costs Investments 30 °
o ® 25
g &
g 2w
¢ ]
: 15
o A
b
>
o
<10
3
&
5
[ ]
0
2 0 5000 10000 15000 20000 25000 30000
Premature deaths (cases/yr)

Annual mean concentrations, pg/m3

42015 @ 2030 BAU < with measures
o a5 s st s sS04 ssss e [ iconsa [ ddsdorepn | zimie s °

Hanoi Bac Ninh - H. North Vietnam Hanoi Bac Ninh - H. North Vietnam
Socio-economicdrivers

Population change (%/yr) 0.2% 0.5% 0.4%
Income growth (%/yr) 4.7% 4.7% 4.7%
Share two-wheelers 80% 82% 51%
Share diesel 15% 9% 46%

250%
200% ”
Other NC . .
150% B Determines the cheapest measures A
100%  Bac Ninh, for the following targets:
Hung Yen Prem. deaths:
50% ; - POLLUTION MANAGEMENT
. I B Hanoi GHG emissions: & ENVIRONMENTAL HEALTH
o I _
20152030 2015 2030 20152030

Start 26

Population GDP Mobility ©IIASA, Version enc.1, December 2016



. Air Q Emission controls at power and industrial plants in the entire region
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Euro-6 for gasoline vehicles

& GAINS PMEH

sigh

Ambient PM2.5 Premature deaths Greenhouse Costs
Ambient air Household gases Annual costs Investments
(
(
‘ () &

&

2

37 mio US-$

Annual mean concentrations, pg/m3

10 15 25 35 ss |l sl 7958 cases 5985 cases 23 Mt CO2eq 2.7% of GDP

DRIVERS (rel to 2015) Hanoi Bac Ninh - H. North Vietnam MEASURES
Socio-economic drivers Power plants
Population change (%/yr) 0.2% 0.5% 0.4% Industry
Income growth (%/yr) 4.7% 4.7% 4.7% Households
Mobility demand Agriculture
Share two-wheelers 80% 82% 51% Road transport
Share diesel 15% 9% 46% Road transport
Industrial structure v Particle filter for all diesel vehicles
Euro 6 for all gasoline road vehicles

250% COST-EFFECTIVENESS Inspection and maintenance

200% Electric motorbikes

150% ?etghizrnNc Determines the cheapest measures Hybrid cars

100% m Bac Ninh, for the following targets: Enhanced bus systems

Hung Yen Prem. deaths: CNG buses
et - - . I I ® Hanoi GHG emissions: Electric public transport
0%

Non-road machinery

20152030 Other sources

20152030 20152030

Start

Population GDP Mobility

Greenhouse gases (Mt CO2eq)

0%
100%
0%
0%
0%
0%
0%
0%

Hanoi

Co-benefits
30

25

oo

20

15 A

10

0 5000 10000 15000 20000 25000 30000

Premature deaths (cases/yr)

42015 @ 2030 BAU < with measures

Hanoi Bac Ninh - H. North Vietnam
v
v
v
v
v
0% 0%
100% 100%
0% 0%
0% 0% -
0% 0% e,
0% 0% @ 3
0% 0% IR
0% 0% v & IRMMEMTAL HEALTH
v
v 28

OIIASA, Version enc.1, December 2016



I. Air Q
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Households: coal to briquettes and improved cook stoves
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l. Air Quality

A Journey of a thousand miles begins......
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