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Relevant information from the WGE indicators for the
revision of the Gothenburg protocol

In the context of revision of the Gothenburg Protocol,

® \What do WGE indicators from field observations and modelling
show?

® \What are the main conclusions for each pollutants?
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Conclusions

Lots of information, mostly giving the same messages:

Baseline scenario already providing significant improvement to the
Acidification condition of the environment. MTFR goes further but not enough

to provide total protection against acidification for all ecosystems
(esp. the most sensitive ecosystems)
utrophication Nitrogen remains a wide-spread problem although improvements

| are expected. Impacts biodiversity, ecosystem resilience...

Ozone Effects of ozone on food security, ecosystem services and human
health are important.

Multi-pollutant Ftfects of air pollution on materials and health probably
underestimated in urban areas
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Ozone affects food and feed quality (1)

Gt m Lang
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d Change primary metabolites (carbohydrates, proteins)

d Change secondary metabolites:
» vitamins and other anti-oxidants
» compounds with range of anti-fungal/bacterial/
microbial activities & anticarcinogenic properties

d Wheat/potato:
Decrease carbohydrate, increase protein content

» positive & negative impacts on baking/frying qualit ; '
or further food processing (depending on use) ,

A Oil producing crops: often decrease oil content

d Grapes and watermelon: decline sugar content
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Ozone affects food and feed quality (2)

Q Decline forage quality:

Can lead to lower milk and meat production

» reduced digestibility (increase lignine,
early die-back, decline legumes)

» changes nutrient content
(protein, sugars, starch, minerals)

> secondary metabolites (‘anti-nutrients’)
Q Development of ozone critical levels food/feed quality required
Q Total loss of consumable food value (fractional reduction in yield

X fractional reduction in nutritive quality) need to be considered in
economic impact assessments
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Economic impact assessment
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Potential impact on wheat (assessed with A8 1 nTap
POD 6) : ¥y
2000 NAT 2020 NAT @) ICP VEGETATION Y

"
' Ea.

Maps: EMEP/MSC-West * Assuming no water limitations
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Scaling PODG6 for wheat growing areas

1000 . Critical limit & ICP VEGETATION 3:
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» Calculated for squares in wheat growing areas only
» CL of 1 mmol m~2 is exceeded in > 80% of grid squares

» PODg decreases in 2020 (NAT scenario), but very small
reduction in critical level exceedance
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End-product: Monetarised losses

“ ICP VEGETATION i
Lost value in £million
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2006 776 9.9 25.0 304 13.3 175 5.9 25.3 £205
million
2008 91.2 0.3 329 83 177 44 3.0 n.a. £218
million
Indicative
certainty

*Based on mean crop value (1996 to 2009), uncorrected for flux
underestimations

** report to be published in June
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Conclusions are robust

Areas impacted decrease, amplitude of exceedances decreases
® Biological recovery clearly observed and modelled at aquatic sites.

® Evaluation of effects of ozone on vegetation has improved using
fluxes and studies on crops are providing first monetary evaluation.

® Forest data: decrease and increase of pH in soil mirroring S
emissions; C/N suggest N rich ecosystems become more common.

® Effects on materials (soiling, corrosion) may now be quantified.

® Effects on health and materials in urban areas are likely greater than
modelled.

® Monitoring and modelling indicate where the impacts are the most
observed and expected.

Different ambition levels lead to different proportions of ecosystems,
material and population protected.
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Challenges ahead

Communicate results efficiently
® Develop the monetised approach?
= Done for human health.
= Being done for crops.
= Feasible for materials.
= For natural ecosystems, approaches to be investigated.

® More systematic reporting on effects

® Common TFIAM / WGE report
=What is/are the scenario(s) to be used?
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