Global Burden of Disease from Major Air Pollution Sources:
China Coal and Other Source-Specific Burdens
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Air Pollution and the Global Burden of Disease
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The Health Effects Institute
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An independent non-profit institute providing trusted science on the health effects of air pollution for 35 years
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Balanced Core Support
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e US EPA and Industry (Worldwide Motor Vehicle)

o FEFRKEZRIL(LHEMNFE)
Partnerships
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« Also WHO, ADB, Clean Air Asia, TERI, Sri Ramachandra Medical School, EU, US DOE, industries,
foundations, others

e FAMRILAML, BMNFREIT. BHFZE AP, FAETataft RAF L. Sri Ramachandra®
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Independent Board and Expert Science Committees
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» Oversee and intensively peer review all science
« HE. PEAFSZHACERENER
» International experts from India, China, many others
Over 350 scientific reviews, reanalysis conducted around the world, including increasingly in Asia
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Understanding local impacts in a global context to inform policy >
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The Global Burden of Disease (GBD)
£ 2K % 45 K 42(GBD)

A systematic scientific effort to quantify the magnitude of health loss from disease and
Injuries in 187 countries around the world from 1990 to 2010
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« E.g. cardiovascular disease, respiratory disease, HIV-AIDS, cancer, road traffic injuries and
o Plde: S EFRR. FREKRR. FERKH, FE. RBFHRHGEFR
Risks factors associated with those diseases
5iX £ & mAR X 69 e B &,
« E.g. smoking, diet, high blood pressure, air pollution, overweight
o Plde: MW, KB, BeE, BT E. LK
« GBD 2010, published in The Lancet December 2012 .
« £ H20104F 23 % 5% 71 42(GBD), 2012F12A4, THE LANCET
Organized by the Institute for Health
Metrics and Evaluation (IHME), U Wash.
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NEW: The Global Burden of Disease (GBD) 2013
NEW: 2013 &8 % % & 42(GBD)

More Comprehensive
R AHELE
« Health loss from over 291 diseases and injuries in 188 countries.
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* New estimates for all 76 risk factors including ambient and household air pollution
o MTATOANIEREZ, QIERERREST AT FHATHHITE
* Provincial level estimates for China, UK, Mexico
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« Advanced Science
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« Expands upon the methodology, datasets and tools in GBD 2010 including for air pollution — PM, .,
ozone, household
o  FmMBAT BR2010F 2 AR N2 T Ak, RFEFTEL, OFETLFTEPM,.. 2&. XE
* New improved PM2.5 exposure data from ground level monitors, satellites, transport models
o Bl lEiE, KA. R XA EGPM, R K KIE
* PM health risk estimates now include 13 epidemiologic cohort mortality studies including new, large
studies published since 2010
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3
* New data on pneumonia in children and adults
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GBD 2013 Premature Deaths:

Air Pollution among top 20 global risk factors
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China GBD 2013:

Premature deaths attributable to all risk factors
2013 # & £ 73K % #% & 42(GBD) :
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China, Both sexes, All ages, 2013
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GBD MAPS: Understanding Source Specific Impacts
LIRS . FERENE SRS M AGF

Source-specific impacts best inform, drive climate and air pollution control measures
452 RF e N R R AR LT FRERERE S,
GBD MAPS: Global Burden of Disease from Major Air Pollution Sources
A ER NARWE: TR AT RRERGSHKER 112,
New HEI-IHME initiative to understand source-specific impacts (e.g. coal, transport)
% B 4 & 20 A 7CPT (HE) R A& B 46 47 5 #4864 50 PT(IHME) A A2 T 45 2 R #a(
Blde: HER . BH) 6937183,
« China, India, Eastern Europe, in a global context
AEHRATZOFHE, FE. AR
Using GBD 2013 methods, data
K 120134 & 5K R R 42 77 ik A 48 o
At national, provincial levels
B KA H R
In partnership initially with leading Chinese, Indian partners (Tsinghua, 11T-B, others)
R EZE5 P EAP ESERESE(FRRF. FAZERIFR. £¥).
Underway now; China results expected in 2015;
EZERITEITE; F B FZ F2015-F L& R,
India in 2016
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GBD MAPS International Steering Committee
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Dan Greenbaum / Bob O’Keefe Health Effects Institute
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GBD MAPS Working Group
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GBD MAPS: All the Major Sources
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Estimate spatially-
resolved fractions of
PM, 5 from coal-
combustion and other
sources
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Multiply spatially-
resolved fractions with
ambient PM, ;s from GBD
at 10x10 km resolution to
estimate source-specific
ambient PM, 5
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Combine source-
specific ambient PM, 5
and GBD PM, ¢
burden estimates to
estimate coal
combustion and other
source contributions to
disease burden
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GBD MAPS Approach
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China PM, ; emissions by sector and province Percent contribution of total coal
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Emissions sectors : AGRL: Agricultural livestock; AGRF: Agricultural fertilizer; DOFU:
Domestic fuel use (non-biomass); DOBI: Domestic biomass; DOCB: Domestic
combustion; DOSO: Domestic solvent use; DOTH: Domestic and other; INCB: Industrial
combustion; OPEN: Open burning; PPCB: Power plant combustion; PRCE: Cement 12 1
emissions; PRIR: Iron and steel emissions; PROT: Industrial processes; PRSO: Industrial

solvent use; TRON: Transport emissions on-road; TROF: Transport emissions off-road
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from all coal sources
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***Preliminary EStimates***
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Total PM, c and PM, - due to coal-burning China 2013
HEPM, . Z2013F o B AR & 5 45PM,

Ambient PM2.5 Contributed By All Ambient PM2.5 in 2013

All Sources of PM
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Premature deaths due to
all sources of PM2.5 in 2013 by province
2013 F & 4 A APM, c F &K 497 P T

Total Deaths — All Ambient Pm2.5 in 2013, Scenario: STD (2013)
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GBDMAPS scenarios for future coal-burning in 2030

F# F2030 - F LA £ 5K 5 45 R 4215 7 B

Business As Usual (BAU) Scenarios
i r% (BAU) &

BAU (1) - Assumes current energy savings and end-of-pipe control
strategles

IE B (LD)—BIX S AT T AR R R R e T R R

BAU (2) — Assumes BAU (1) strategies PLUS application of all
technically feasible controls (regardless of cost)

B E 5 B (1) + AT A BR T4 (R F B R A)

Alternative Pollution Control Policies (PC)
o] 1285 G 47 %) BUR (PC)

PCI (1) — Assumes BAU (1) PLUS much more active energy-saving
policies

BUR (1) —B% % B(1) + £ % a9 AR A69 T 48 BUR

PC (2) — Assumes all control strategies of BAU (2) PLUS much
more active energy saving poI|C|es
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Estimating Future Scenarios — Key Assumptions
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-But population is growing and aging i, #9- #F-. F 0 @
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« More likely to die from diseases linked to air pollution
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China (both sexes, All ages)
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Attributable Deaths: 2013 and 2030 future coal burning scenarios
EEAT: 2013~2030-F A& R MM T F

Coal a significant contributor to all PM burdens
WRAFEAAPM A tety—NEZRE

Burden rises in 2030 with BAU (1) - by over 100,00 deaths
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Control and Efficiency Scenarios critical to reduce burden...
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2030 BAU(1) Premature Deaths by Province
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Attributable deaths in 2030 under future coal burning scenarios - Hebei Province
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*  Hebei has among the highest coal impact
o AR BIEZ MR KD
e Over 40,000 coal-related premature deaths in 2030 without action
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Coal and other major sources in 2013 and 2030
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Coal the single largest contributor
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Conclusions
%5
GBD is the latest, most systematic estimate of health impacts
AHIE R NIER R K. KA ARG EZ AITE

« From many risk factors: smoking, diet, air pollution
s REHFZRNERZ: AWM. . ZATE
« Ambient air pollution is the fifth highest risk factor in China
© FREAARRFEFSALMEHF
GBD MAPS is providing detailed estimates of the health impacts from coal
and other sources in China
A B IR R 0 A2 3 B S AT A B B R RS S R SR R R vk 69 3 a4
 coal burning is the single largest source of health impact among all air pollution
« MIERPTAZRAFRTHRERNGE—RIEZRRE
 Transport, industry (non-coal) and biomass also contribute
o iy, TI(EFER)RA LD M AR K Z —
 Impact will continue to grow by 2030 unless additional actions are taken
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Thank You!
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For more information on the GBDMAPS project
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