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ÉCLAIRE 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 O3 and N, and where relevant their 

interactions with VOCs, aerosols and S.  

 



Key questions for ÉCLAIRE 

• How will climate change alter the threat of 

air pollution on ecosystems? 

– Changing emissions, transport and deposition 

of air pollutants? 

– Changing vulnerability of ecosystems for a 

given pollution dose? 

 



Half-way point in ÉCLAIRE 

• Your place in ÉCLAIRE 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 



Two kinds of delivery in ÉCLAIRE 

• The European Commission is watching – 

every promised deliverable checked! 

– Fine View: Complete the promised deliverables 

– Big View:  Keep the big messages in mind 

 

 



The big view: ÉCLAIRE 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” 

 

 



From Parliament Magazine 

• Green Week & 

• EU Parliament Forum 

                                          June 2013 



ÉCLAIRE goes global 

18 Feb 2013: Independent , Guardian, Herald Tribune,  

Times of India and 300 articles worldwide 



ÉCLAIRE 

Delivery 

Path 

New observations & 

experiments 

(fluxes, concs & ecosystem / 

soil response)

Development & testing of 

process models, thresholds 

& dose-response 

parametrizations

Spatial & temporal 

upscaling of models (local, 

European, global scales) 

& novel thresholds

Model inter-comparison, 

sub-grid variability & 

uncertainty assessment

Review & meta-

analysis of existing 

measurement datasets 

Existing datasets from 

NitroEurope, EMEP, CLIMMANI,

ICP Vegetation, ICP Forests

National Programmes

European scale, temporal and 

controlled variation in major drivers:

• Climate sensitivity

• Air pollution exposure

• Land use context

New empirical evidence quantifying

effects of climate change on 

air pollution ecosystem impacts

of empirical relationships

New process-based descriptions

of effects of climate on air pollution 

ecosystem impacts

Quantification of potential feedback 

mechanisms of climate change on trace gas 

& pollutant emissions affecting climate

Harmonization of future scenarios 

for 2030, 2050, 2100:

• Future European climates 

• Air pollution levels 

• Land cover and management

Knowledge
used

ÉCLAIRE 
activities

Knowledge 
produced

C1, C3

C1, C3

C1, C3

Integrated assessment 

modelling & analysis of 

policy options

C2, C4

C2, C4

C5

Models and regional input datasets from 

other modelling programmes including, 

NitroEurope, CarboEurope, ACCENT, 

PEGASOS, iLEAPS, ….. 

CLRTAP (EMEP, JEG Dynamic Modelling… 
ICP Mapping & Modelling)…

Costs of measures, valuation of ecosystem  

services, outputs of prior integrated 

assessment analysis:  IPCC AR4/AR5, 

CAFÉ, GAINS, EC4MACS, ENA… 

Correction in European estimates and 

quantification of uncertainties, especially 

those of key policy significance; 

delivery of case studies to highlight issues

Cost-benefit analysis of air pollution control 

options in relation to future climate scenarios 

of direct use for EU policy analysis (e.g. in 

CLRTAP Gothenburg Protocol and NEC 

Directive revision, with messages to IPCC.

Next generation European 

air pollution mitigation & 

adaptation strategies under 

climate change
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Input to the EU Air Quality 

Stakeholder Expert Group 



Five core Elements to ÉCLAIRE  

• 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. 



 



Processes :  Example of Bosco Fontana 

http://1.bp.blogspot.com/-14445SZi6v0/T-sC73sTdsI/AAAAAAAAAQ0/h5-vsbP-xGs/s1600/CIMG4632.JPG
http://1.bp.blogspot.com/-86JLswoT0GY/T_g_jpILNXI/AAAAAAAAASU/kTyj3rh-Itw/s1600/CIMG3627_comp.JPG


NH3 column (June-August 2012) 

Yasmine Ngadi and colleagues 



Chemistry &  
Transport 
Module

Uni-Directional 
Emission 

Module (point)

Meteorological 
Model

Climate Model 
GCM/RCM

hourly 
emissions

Bi-Directional 
Exchange 

Module (area)

Verification (& Assimilation)

Meteo Data
(T, θ, …)

Farm & other 
statistics

Climate 
drivers

Activity 
Data

by sub-sector

Land use &
Land cover

Experimental 
emission 

relationships

Earth Observation
& Ground-based 
Measurements

Hourly air concs. & 
bi-directional fluxes

Toward a new 

paradigm for NHX 

modelling 

How far off are we from upscaling climate 

dependent NH3 emissions? 

 

Can we include the CO2 effect on VOC 

emissions? 



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: 

Dry deposition  to the leaf surface 

Stomatal functioning 

BVOC emissions  

Detoxification within leaf 

 

? 



Phytotoxic ozone dose 

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  

Does N make plants more suscepitable to O3?  
 

Is the aerosol drought effect significant? 
 

Does N form make a difference? 



EU benefit-cost ratios for  

NH3 and NOx mitigation 

Van Grinsven et al.  

(Environmental Science and Technology, 2013) 

NH3 
NOx 


