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Stakeholder roles in knowledge generation and
Influencing Policy Makers
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In India 62% of househohs use wood or|

agricultural waste, 15% use dung

Acute respiratory infection in children
,.-? Lung cancer in women

Estimated as one of largest risk factors
for mortality globally
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Indoor Air Pollution: women and children Indoor Air Pollution: biomass burning
are particularly at risk increases outdoor concentrations also
Exposure data for rural hilly area of India R |
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More research to give reliable estimates of health burden

Currently a large uncertainty and lack of data exists
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Indoor Air Pollution: biomass burning
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Urban pollution in Asia - in excess of Point Source Emissions
current European concentrations

Emissions mainly uncontrolled for gases,
Chongging, China, SO, (mg.m=2) in some cases PM not controlled

Range of daily Annual

rage values  Average

Africa KITWE, Zambia
annual average SO,: 100-600mg.m-3
close to smelter.

1884 16-1711 3z1
1958 16 - 576 183
2000 1-613 156
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Air Pollution and Health

* Globally more than 1200 million people are exposed to excessive outdoor
SO, concentrations and more than 1400 million to excessive particulates
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Health Benefits to Children from Air Pollution

Reduction in Hong Kong
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Particles less than 10 microns (PM,,) are classified as respirable dust
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Some of the WHO-recommended Dose-response
Relationships for PMy,and health impacts
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PM linked to excess mortality — shortening lifespans by many years

Economic Implications of Health Impacts

Nations do not have adequate data to evaluate full extent

and cost of health impacts

Other priorities lead to lack of action to tackle air pollution

life

Some attempts to calculate costs incurred (e.g. URBAIR)

High social costs of premature death and impact on quality of
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Economic Implications of Health Impacts
—results from the URBAIR project
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More than 8000 people were admitted to hospital in
Malaysia due to Indonesian fires in September 1997

RAPIDC

Impacts on Crops and Forests

VISIBLE INJURY

% Ozone induced injury on
clover and white pine

Ozone induced injury to
muskmelon and peach
trees in the
Mediterranean region
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) ‘i Coone Danage

O, injury to wheat whole plant growth, Pakistan
(courtesy of A. Wahid)

Maximum mean growing season O; concentrations for 1990
Emberson et al. (2000)
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Trends in ambient O 3 and NO, and SPM pollutant
concentrations in Lahore, Pakistan
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SO, concentrations between 10 to 14 mg / m?
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Invisible Injury: as shown by filtration experiments
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Cleanfibe rod air Pabutediunfitered air

Yield of rice in ambient compared to filtered air outside Lahore

RAPIDC

The current situation:

Emberson et al. (2000)

Invisible injury: O; impacts on wheat grain size from
Filtration experiments in Pakistan
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(courtesy of A. Wahid)
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Comparing crop yields of industrial sites in
India to reference sites with low pollution
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The Future?

aximum mean growing season O; concentrations for 2030

Emberson et al. (2000)
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Air Pollution Impacts on Livelihoods in Asia

High urban Air Pollution affects Peri-Urban / Urban agriculture by:

Decreasing crop quantity (yield reductions)
Crop quality (decrease in nutritional quality)
Visible damage to edible portions of crop
Accumulation of toxic chemicals (e.g. heavy metals)

Vulnerable social groups disproportionately affected by air pollution
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Dose-response relationships: Crop yield reductions due to O
from European data
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Asian Air Pollution Network : Current Extent

Asian Air Pollution Vegetation Effects Network (AAPVEN)

Chinese dose-response curves
for SO,impacts on crops
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Asian Air Pollution Network for
Impacts on Crops and Forests

To study the biological, social and economic impacts of air pollution
on vegetation across Asia by:

« Establishing standardised Protocols

« Performing observational and experimental studies

« Establishing dose-response relationships

« Estimating reductions in productivity of agricultural crops and forests
« Establishing the social and economic consequences
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Impacts in Central
Germany
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Air Pollution and Corrosion in Europe
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Steel corrosion in Kopisty, Czech Republic

" Corrosion |

Impacts on the
Taj Mahal_

Limestone / mari)le affected by SO, pollution
Industry in Agra relocated or shut down
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Comparison of sulphur dioxide concentrations for the
various exposure sites in the RAPIDC programme for a
selected exposure period

100

80

60

40

20

0+

&
&

<

&
CalrC e

K P E oo e L F LS
f\ @/ ,,,@" o“s y‘f @f@i&“ {;f Vw"‘v{w;

45&@"

2

RAPIDC

RAPIDC Corrosion Impact Activities in Asia/Africa
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Exposures to develop the dose-response relationships for standard
materials relevant to tropical and subtropical conditions
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IMPACTS OF
ACIDIC
DEPOSITION
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Effects of ‘Acid Rain’ in Europe

Transboundary impacts of air pollution
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The pH of lake Salmon decline in the acidified
Gardsjon, SW Sweden waters of southern Norway
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o, s it : Lake acidification

The sensitivity of aquatic
organisms to a lowered pH
in freshwater
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85% of all acidified lakes in six countries: Sweden, Norway,
Scotland, Finland, Canada, U.S.A.,

In Europe, about 50 000 — 100 000 lakes have been affected by
acidification

This occurred in acid-sensitive regions where the soils have a
low ability to neutralize continuous inputs of strong acids
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e | Evidence of Soil Acidification in Europe and

" Various factors southern China

contributing to
forest decline
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pH

The decrease in soil pH between il acidificati Mt. Lu i
1927 to 1982-83 in a beech and fgﬁﬁgﬁ'gﬁﬂg”&ﬁ; 1996)
Sﬁruce forest in southern Sweden ’
(Hallbécken and Tamm, 1985).
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Acidity and ‘potential’ acidity of rain
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Global Map of Terrestrial Ecosystem
Sensitivity to Acidic Deposition

Source: Kuylenstierna et al. 2001
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Acidic deposition in South Asia during
2001 using the MATCH model
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Sulphur Oxidized Nitrogen Ammonium

Terrestrial Ecosystem Sensitivity to Acidic
Deposition in South Asia
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Source: Kuylenstierna et al. 2001

Estimated Risk of acidification
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J RAPIDC Approach
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Summary

« Air pollution affects health of poor
people disproportionately. Indoor
air pollution is a poorly quantified
problem

« Crop yield losses will be felt more
acutely by poor people. The extent
is poorly quantified

« corrosion, health impacts, crop
yield losses and have significant,
but poorly quantified economic

consequences

« Acidification could be a problem in
South Asia, but impacts not yet
seen




