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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?




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

— Plus the EU want’s lots else too...



ECLAIRE Key Issues
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How wall climate change alter
ammonia emissIons?
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New Einding: ©zone reduces agrictltiral
Nitrogen Use Efficiency

- NFA
-&-NFA+20

Effects of climate change on air pollution impacts

—— N F A+40 and response strategies for European ecosystems

Alonso, Bermejo et al. Ozone and nitrogen interactive response of an annual pasture yield (g dw m-2) from the 2013 experiment. NFA =non filtered air, NFA+20 =non
filtered air supplemented with 20 nl I'* of O,, NFA+40 = non-filtered air supplemented with 40 nl I'* of O,. NO=soil N background, N20=20 kg N ha';N40=40 kg N ha* addition.



New Finding: Hygroscopic Particulate Matter
(PM) increases plants’ vulnerability to drought

=
(%]
o
S
o
o
[
=
£
Qo

* minimum
conductance (g,) of
H,O  (NH,),SO, Nacl NaCl+ NaNO, Kl  (Burkhardt& Pariyar, Plne needles
surfactant Env. Poll., 2014) IN response to aerOSOI
treatment

* Increased g,,;,, means
less drought tolerance




Addressing spatial variability: how to generalise
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ECLLAIRE Key message

“The emerging message Is that climate change will worsen the
threat of air pollutants on Europe’s ecosystems:

e Climate warming Is estimated to increase the emissions of many
trace gases, such as ammonia (NH,), soil emissions of nitrogen
oxides (NO,) and important biogenic volatile organic compounds
(BVOCs). These effects would increase ground-level
concentrations of NH;, NO, and ozone (O,), particles (PM,c) as
well as atmospheric nitrogen deposition.

e Climate warming may increase the vulnerability of ecosystems
towards air pollutant exposure or atmospheric deposition. Such
effects may occur as a consequence of combined perturbation, as
well as through specific interactions, such as between drought, O,
N and aerosol exposure.”



Knowledge ECLAIRE Knowledge

EC I_A I R E used crcs activities produced
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New empirical evidence quantifying
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C1,C3 v - ofempirical relationships
New observations & ¢

experiments
(fluxes, concs & ecosystem/
soil response)

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

« Air pollution exposure E——
+ Land use context

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

for 2030, 2050, 2100:
- Future European climates p| Process models, thresholds
&dose-response

a Air nallitinn lavale

Input to the EU Air Quality
Stakeholder Expert Group  -—

Modelsand regional input datasets from C2,C4 l l
other modelling programmesincluding, Correction in European estimates and
NitroEurope, CarboEurope, ACCENT, L quantification 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
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v
. o Next generation European
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climate change




ECILLAIRE Outreach: EU

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

Green Week: ECLAIRE stand:
talks & panels

Four Presentations to the
European Parliament (e.g.
NECD; Circular Economy)

Foresight Expert Panel: JHEB
Junction of Health Environment
& Bioeconomy (Future H2020).

Research Findings
in support of the EU
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» Green Week &
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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,

of the glabal popetaton h
O estimated 10 be alve cue
O 10 the Uk of man mack
N ogon fertdners in larmeng

Over the kst contury yaelds huve Imgeoved, But at the
e Lrne Wosses Of ikt 0gen 1O The emvirsament have
lod 1o npacts on s and water qualty, Diodiveriity
and cdimute. The soe of man-made fertitsers and
mamres in fammisg can be highly inetficeat, with
B0% of ieputs cventually being leat. This shortens lives
theough impacts on ak and water pollution, theeatens
bladieeriity and drrved dimate damage

More o*cient wie of ntrogen i Larming is posubie

durng the appication of Sertilnecs and manumes, In

andmad feeding. howuing and manure tocage. Ingection

Of Manuses Mo the sod, Can SOduch ATITONG CMESons

Ly PO Tt are manty factons affecting the cptale of sah
meaiey, Dt It s Fepoctant 1o mecogrme that there ase potoviel
co-benefits for busines and ndustry: Koeping ritrogen in the
farming wyitem saves gnificantly on fortibser conts, Fnowative
agricvitr ol mathods and Witrogen sccownting’ are central 1o
developing the Geeon Economy In Ewrepean tBaving

Our oven Choles as citizon are Mo important. Lodses of nitrogen
from Larming Systen ame Magnied it you mevo thrsogh the food
chawn - Iaeilock soquie foed and eacrete Nirogen- which ncmases
iosses. Ntrogen lonses wheen you et steak are higher than # you ate
the cereals the cow ate. Dexreasing our cossumption of mest would
have dramatic benefis on alr and watey quaity

L

Starter
of métrogw wal§

belter farm manegement pracixe

Mamn Conrse

Laxs mitrogpeyw pollstson st

edaced meal s ien

Dessert

leaver aw et chmate benefits

Enter the wie of sescanch. We noed %0
he enwironment due 10 faming pract
Induding proceises of nregon 0dses
10 arr polution, Ad aw poliumon i iy
POACymahers As0 neod to anclertand
change ix ety to Aave on M poitut:
FCLARE project, Tects of chmate cha
TesoOme Wategees Sor Furopean ecosy
range of mepsurement and modeting
Progections of skt pOlletion and Clenne
Hnplation for Mt igation sategics.
the fral part of the (han, lnking the
Luropesn podces,

As with sy ddemma, the sutcome

Forum on Fertlllz%rs
ents for Growth

fertilizers
europe

D Clare Maward works st the it €| 8 00 ( " &
deoact? 1 Vice-Chair
i i Julie Girling MEP

the
debhate

Prof. Mark Sutton, Center for Ecology and Hydrology. Edinburgh

Author of the UNEP report “One Nutriemt Worid"

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

UNECE: ECLAIRE providing
underpinning across the LRTAP
convention:

— EMEP, Working Group Effects;

— WG Strategies & Review;

— Executive Body (+ EfE 2016)

Report for UNEP “Our Nutrient
World” in coop INI & GPNM

Developing INMS with UNEP

Toward higher level engagement:

— OECD Environment Policy
Committee (EPOC+ Minist Conf);

Global Overview on Nutrient Management

Our Nutrient
World

The challenge to produce more food
and energy with less pollution

Prepared by the Global Partnership on Nutrient Management
in collaboration with the International Nitrogen Initiative




ECILLAIRE Tieam
provided UNECE
Ammonia Guidance

Plus revised Framework
Code to support NECD
Fevision

Options for
Ammonia Mitigation

Guidance from the UNECE Task Force on
Reactive Nitrogen
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Nitrogen
on the Table

The influence of food choices
on nitrogen emissions and the
European environment.
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Special Report of the
European Nitrogen Assessment
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EU benelit-Cost rratios for:

NH5 and NOy mitigation
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Tloward the International Nitrogen
Management System (INMS)

Initiative with United Nations Environment Program (UNEP)

Toward a global science-policy support framework for nitrogen,
addressing multiple co-benefits

Engage with countries, industry, civil society in cooperation with
UNEP, LRTAP, Marine Conventions FAQO etc

Linking the economic, environmental, food and energy benefits of
better Nitrogen Use Efficiency

ECLAIRE scientists taking the lead
What should the EU contribution look like?



Towards the International Nitrogen
Management System (INMS)

Data need
& concepts

C1:
Tools and
methods for
understanding

the N cycle
Informing
modelling
requirements
C3:
Regional

demonstration
& verification

Opportunities,
Local/region priorities,
Policy context,
Local data,
Barriers-to-change

Improved management practices,

Mitigation, Adaptation

C2:

Global & regional
guantification of N use,
flows, impacts & benefits
of improved practices

6M USD
through
GEF/UNEP
2016-2019

Options & Scenarios,

including

Cost-Benefit-Analysis

C4:

Awareness raising

& knowledge
sharing

Policy homes,
Public awareness,
Consensus building,

Better basis for
transformational
change



Linking International Nitrogen Policy Frameworks

Air Quality: Biodiversity:
LRTAP CBD

+ regional

Policy Arena

for Nitrogen
UNEA,OECD..

Marine: Stratosphere:
GPA ' : ' Montreal

Overarching Goals includin
+ regional J < Protocol

g Economy Wide Nitrogen Use Efficiency

More food and energy with less pollution

INMS
International Nitrogen

Management System
(Science Support Process

WWW.Inms.international

linking threats & benefits)

Effects of climate change on air pollution impacts
and response strategies for European ecosystems



http://www.inms.international/

