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Effects of climate change on air pollution impacts
and response strategies for European ecosystems
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Long-range Transboundary Air Pollution




ECLAIRE objectives

« To provide robust understanding of air pollution
Impacts on European land ecosystems including soils
under changing climate conditions.

« To provide reliable and innovative risk assessment
methodologies for these ecosystem impacts of air
pollution, including the economic implications, to
support EU policy.

« Focus on O; and N, and where relevant their
Interactions with VOCs, aerosols and S.




Key questions for ECLLAIRE

« How will climate change alter the threat of
alr pollution on ecosystems?

— Changing emissions, transport and deposition
of air pollutants?

— Changing vulnerability of ecosystems for a
given pollution dose?




Half-way point inl ECLLAIRE

» Your place in ECLAIRE should be
clear — moving now to delivery

 FInding the emerging messages
» The Mid-way challenge:

Resource enough? Can we do it? Balancing priorities.

« Working as a team



nwo kinds ofidelivery inl ECLLAIRE

* The European Commission Is watching —
every promised deliverable checked!

— Fine View: Complete the promised deliverables
— Big View: Keep the big messages in mind



nihe big view: ECLLAIRE Outreach

EU Report Research Findings In
Support of the EU Air Quality
Policy Review

Green Week ECLAIRE stand:

“Menu for a Better Environment™
+ several talks & panels

Presentations to the European
Parliament

Contribution to UNEP report
“Our Nutrient World”

"~ Research Findings
in support of the EU



From Parliament Magazine
» Green Week &

MENU FOR A
BETTER ENVIRONMENT

Our menu choices from field to plate have the potential to improve both air quality and climate -
Dr Clare Howard explains how we can get our‘just desserts” and the role of research,
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Prof. Mark Sutton, Center for Ecology and Hydrology, Edinburgh

Author of the UNEP report “One Nutrient World"

Professor Sutton is the author of the recent UNEP report Our Nutrient World: The
challenge to produce more food and energy with less poliution. This Global Overview on
Nutrient Management addresses the scleatific complexity of how humanity can rise 10
these challenges and madimize the opportunities of improved nutrient management.

The
uﬁon Policy Review 2011-2013
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Our Nutrient
World
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Knowledge ECLAIRE Knowledge

EC LA I R E used crcs activities produced

o Existing datasetsfrom _
Del IVer: NitroEurope, EMEP, CLIMMANI, ] Review & meta-
ICP Vegetation, ICP Forests > analysis of existing !
National Programmes measurement datasets

Path

New empirical evidence quantifying
effects of climate change on
air pollution ecosystem impacts

C1C3 v ofempirical relationships
New observations & ¢

experiments
(fluxes, concs & ecosystem/
soil response)

European scale, temporaland
controlled variation in major drivers:
 Climate sensitivity

 Air pollution exposure _—>
+ Land use context

T C1,C3 v
Harmonization of future scenarios -
Development & testing of

for 2030, 2050, 2100: rocess models, thresholds
* Future European climates —P ’
& dose-response

a Air nallitian lavale

Input to the EU Air Quality
Stakeholder Expert Group — =—

Modelsand regional input datasets from C2,C4 l l
other modelling programmes including, Correction in European estimates and
NitroEurope, CarboEurope, ACCENT, L 5 guantification of uncertainties, especially
PEGASOS,ILEAPS, ..... those ofkey policy significance;
CLRTAP (EMEP, JEG Dynamic Modelling... delivery of case studiesto highlightissues

New process-based descriptions
—» ofeffects of climate on air pollution

arncvectam imnancte

Model inter-comparison,
—> sub-grid variability &
uncertainty assessment

Integration of scientificcommunties, datasets and models

Integration of scientific knowledge to address policy synergies and trade-offs

ICPMapping & Modelling)... l
C5 \ 4
Costs of measures, valuation of ecosystem Cost-benefitanalysis of air pollution control
services outpultsofprior integrated Integrated assessment options inrelation to future climate scenarios
assessmént analysis: IPCC AR4/AR5 —» modelling &analysisof —» ofdirectusefor EUpolicyanalysis (e.g.in
CAFE, GAINS, ECAMACS, ENA... policy options CLRTAP Gothenburg Protocoland NEC

Directive revision, with messagesto IPCC.

4 = v
. e IR air pollution mitigation &
— | m— From— — — N .
adaptation strategies under
climate change




Five core Elements to ECLLAIRE

C1: Emissions and exchange processes
C2: Emissions and exchange at local, EU to global scales

C3: Ecological response processes and thresholds
C4: Ecological responses at regional and European scales

C5: Integrated risk assessment and policy tools

Data management, scenarios protocols etc.



European
Commission

Wp22

Coordination &
Management

Sutton, UK

Stakeholders
EAG

WP23
Training
Theobald, ES

WP24

Networking &
Dissemination
Sutton, UK

WP21
Standards &
Data Management
Secretariat (Howard)

Nemitz, UK transported into Europe of plant-soil responses stocks & GHG services
Task21.1 ¢ Dentener, IT Mills, UK Cescatti, IT Holland, UK
Harmonization of
Seaverites ! ’l‘ --------- .l ---------- e '>I
Winiwarter, AT 1 WP2 I WP6 | WP15 WP19
1 : S : 1 Field scale ecosyst. Air pollution - climate Integrating effects of air
Controlled studieson | Emissions on regional, ; I 2 i : : ;
| 1 1 manip. & controlled impacts on biodiversity pollution under climate
exchange processes | European to global scale - 1 ; :
1 Mentel DE I Arrtl ok ] studieson ecol. resp. I & soil quality change
: kel I ’ i g i Beier, DK i Reinds, NL Hettelingh, NL
ommon measurement : ‘ -
Protocols Bl B >I """""""""""" ‘I‘"'"“"";‘:::_ A I I
Ammann, CH WP3 WP7 1 WP11 WP16 WP20
e e s Riiellig Eiraosn ik | [Investigation of novel European maps of novel Implications for
I roSesses oIIutio:& e position ] ecosystem - air pollution I thresholds & mitigation & adaptation
rock313 ButteFr)bach-BahI DE i R IF\)IO | -climate interactions I exceedances strategies
Kl TS . ; s & i P00 1 Loreto, IT I Posch, NL/AT Winiwarter, AT
odel protocols = - - =
uncertainty = >I """""""""" "l‘ """""""""" "l‘ """""""""" >I """""""""" >
Howard, UK
: : WP4 WP8 Deve:lzprj;ﬁzent & WP17
I Surface exchange Assessing local assessmeﬁt s Local variation in
modelling & regional variation Chachalie threshold exceedance
Ta'sk21.4 Flechard, FR Bleeker, NL Theobald, ES
Data quality & Database Emberson, UK
Management o I E——— .»I. .................... >| .................... .I .................... ..l .................... -
Owen, UK WP13
Modelling of Carbon
stocks, GHG and
—-_—— === § ; ; vegetation change
I Measurement 1 WP = Work Package described in Section 1.3 & Evans, UK &
I focusedactivity 1  C=Main science Component (WP cluster) : 4

C1 Emissions &
exchange processes
Nemitz, UK

WP 1 |
Field studies on |
exchange processes |

|
|

C2 Emissions &
exchange at local, EU
to global scales
Arneth, SE

WP5
Past & future changes of
atmospheric pollutants

C3 Ecological
response processes
& thresholds
Bejer, DK

WP9
Synthesis & meta- I
analysis of measur’nts I
|
1

C4 Ecological
responses at regional
& European scales
De Viries, NL

C5 Integrated risk
assessment
& policy tools
Amann, AT

WP14
Air pollution -climate
impacts on European C

WP18
Deriving econ. impacts
& valuation of ecosyst.
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NH columni(June=August 2012)
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Farm & other
statistics

Activity Bi-Directional
Data
by subse Exchange
Module (area)

Land use &
Land cover

Earth Observation ot “.| Hourly air concs. &
& Ground-based “ “| bi-directional fluxes

Measurements— —T1

Experimei
emissio,
relationsk

How far off are we from upscalmg climate
dependent NH; emissions?

Can we Include the CO, effect on VOC
emissions?

Toward a new
paradigm for NH,

Climate Model Climate Meteorological modelling
T vioge Arl2riva



Ozone — what do we need to
understand?

How do we know how much O3 gets
Into the plant and how much impacts
on the plant?

Depends on:
L Dry deposition to the leaf surface
Stomatal functioning
dBVOC emissions
U Detoxification within leaf
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Does

N make plants more suscepitable to O,?

Is the aerosol drought effect significant?

rm make a difference?
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Exceedances of POD1 for Norway spruce in 2000 (left: critical limit = 8;
right: 20.8 mmol/m2 = 5% yield reduction) with cover-scaled grid cells




EU benefit-cost rratios for:

NH5 and NOy mitigation
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Van Grinsven et al.

(Environmental Science and Technology, 2013)
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