Uncertainties in emission inventories and atmospheric models

Understanding discrepancies between atmospheric model results and measurements given uncertainties in emission inventories, models and measurements

Objective: Increase the interaction between inventory, modelling and observation community to understand the uncertainties in the different tools for studies on air pollution in the EMEP domain. By focussing on three case studies, the workshop aims at understanding where uncertainties need to be decreased or could be decreased best to better understand the air pollution system from source to effect. 
Background: Uncertainties play an important role in understanding the complex relations between sources of air pollution, concentrations of air pollutants and the resulting effects on health and ecosystems. These uncertainties might at least in part cause the discrepancies between model studies, based on emission inventories and observed air pollutant concentrations and between inventories derived from inverse modelling studies and from national inventory reports.  When developing policy measures to abate the unwanted effects of air pollution, these discrepancies hamper decision making. 

Due to this important role of uncertainties, an increasing number of studies assess the uncertainties of either emission inventories, or numerical models or measurements. An integrated picture of the role of uncertainties in the understanding of air pollution problems and its solutions however is not easily available. This workshop aims at setting the stage in this field by bringing together for the first time experts on uncertainties in emission inventories, atmospheric modelling and ambient air quality measurements. 

Focus will be on the key air pollutants addressed under the Convention on Long-range Transboundary Air Pollution; SO2, NOx and NMVOC, particulate matter and priority heavy metals (HM). Heavy metals is the group of pollutants where gaps in understanding are the largest, but we will learn from knowledge on uncertainties for other pollutants where history is longer and the understanding is better.

The presenters are selected from the emission inventory, atmospheric modelling and observation community. All talks will be targeting at a multidisciplinary community. We also encourage the participants to bring posters relevant for the workshop. 

Key questions for discussion will be distributed prior to the workshop.

Draft workshop agenda

Chairs: John van Aardenne (European Commission, DG JRC) and Peter Builtjes (TNO, the Netherlands)

08:30-09:00 Registration/welcome

09:00 Introduction: Our toolbox for understanding the air pollution system from source to effect 
-
Uncertainties in emission inventories: Wilfried Winiwarter (AUT & IIASA, Austria) 

(How inventories are made and why uncertainties exist in them. Summarise output of previous workshop on uncertainties)

· Uncertainties in atmospheric observations: Wenche Aas (NILU/EMEP CCC, Norway) 

(Overview of measurement network in Europe, methodologies, major uncertainties)

-
Uncertainties in atmospheric modelling: Richard Derwent (UK)

(What information models use, emission inventories, observations, data on natural emissions. Key techniques to evaluate emission data (e.g. inverse modelling) and limitations of these techniques)

10.30-11.00 Coffee break

11.00-12.00 Session 1 Ozone
Case: Background levels of ozone have substantially increased over Europe during the recent decades, most probably due to hemispheric transport. This increase has counteracted the effects of the reductions of European precursor emissions. Can we identify the reductions in ozone precursors from the increase in background concentrations?

Emission inventories of ozone precursors: 
To be decided

Modelling of ozone and precursors: 
Matthias Beekman (CNRS/Lisa).
12.00-12.30  Interim presentation

Expert elicitation of inventory uncertainties. Justin Goodwin (AEA Technology, UK) 

12.30-13.30 Lunch

13:30-15.00: Session 2 Particulate matter

Case: According to the draft PM assessment report of  the Task Force on Measurement and Modelling, the PM models currently used in policy development underestimate total PM10 and PM2.5 There are large uncertainties in the emissions inventories of the primary PM components especially with respect to the coarse PM fraction and of some PM precursors. Currently there are too few observations for satisfactory model verification. Can we conclude that the model underestimation is due to emission inventory uncertainty or are findings biased by lack of measurements?

Emission Inventories of particulate matter: 
Tinus Pulles (TNO, the Netherlands); 
Modelling of particulate matter: 
Svetlana Tsyro and David Simpson (MSC-W/met.no, Norway); 

15.00-16.30: Session 3 Heavy metals

Case: In order to match modelling results to observed pollution levels of lead and cadmium in Europe, the analysis of EMEP/MSC-E suggest that the emission inventories are underestimating the emissions with a factor of 2-3. Can we trust this model finding and if so, what is the cause of the underestimaiton in the emission inventories?

Emission Inventories of heavy metals: 
Stefan Reis (UK), Chris Dore (AEAT, UK)

Modelling of heavy metals: 


Oleg Travnikov (EMEP/MSC-E, Russia); 
16.30-17.00: Refreshments

17.00-18.00: Session 4 Discussion and conclusions

- Key questions will be distributed prior to the meeting. A key objective for the workshop conclusions is to identify actions to reduce uncertainties in HM modelling.
