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Introduction

In a contribution to the panel discussion, the following aspects were discussed briefly:

· The situation

· How were previous recommendations installed?

· How can we improve predictions?

· What can be done to improve engine threshold assessments?

· What can we do jointly?

Initially, it was pointed out that AERONET and ECATS (a Network of Excellence: „Environmentally Compatible Air Transport System“) could take up the lead. These networks combine expertise in aeronautical and aerospace research, atmospheric physics, engine propulsion, traffic management, and traffic analysis. 

Situation:

· Since May 23, Eyjafjallajökull volcano appears to be dormant. 

· Over the next year, there is a high likelihood that this is only a pause.

· Three of the previous four eruptions of Eyjafjallajökull have been followed quickly by eruptions of the much larger Katla volcano.

· Eruptions in Southern Europe and the Canaries may have larger impact on upper airspace.

· In the past event, it took about 6 days (April 14-20) to prepare for proper reaction.

· The potential safety risks and economic losses are large.

· Europe has the potential to deal with this issue better than in the past.

· Hence, a well funded activity for adequate preparation for the future is well justified.

Recommendations
First it was reminded that previous recommendations were not fully implemented for whatever reason in the past. For example, the “determination of minimum levels of ash concentrations that are capable of damaging aircraft and engines”, was recommended in 1991 (see:  T.J. Casadevall, Introduction, Proceedings of the First International Symposium on Volcanic Ash and Aviation Safety, U.S. Geological Survey Bulletin 2047, US Government Printing Office, Washington, 1994, page 2). However, this recommendation was not implemented before the recent even.
Nevertheless the previous recommendations should again be updated.

How can we improve predictions?
The following recommendations should be seen as examples. The list is far from complete. 
· Final data analysis of the airborne measurements

· Assessment of scattering properties of ash particles (shape, size, density, refraction index)

· Comparison of observed versus modeled concentrations. This should include online comparison, in particular with VAAC

· Compare satellite data versus in-situ data (MSG, GOME-2, OMI, MODIS)

· Use measured mass concentrations to check extinction-mass conversion of ground based Lidar (Munich, Leipzig, Stuttgart, …)

· Prepare improved and standardized instrument sets, insitu, Lidar, dropsondes

· Keep existing aircraft available and operational

What can be done to improve engine threshold assessments?
Examples:
· Analyze engine ash loading and compare with damage reports (with engine experts, EASA, EUROCONTROL)

· Analyse why some airborne measurements were possible without engine damage (e.g., the Falcon flew for hours in ash of order more than 0.2 mg/m3 without engine damage).

· Analyse historic cases (DC-8, 3 B747 cases 1982 and 1989)

· Provide experimental and modeling support to test rig studies on the impact of melting coarse mode particles on aircraft engine components

· Prepare for in-flight ash and engine measurements (Airbus and others)

What can we do jointly
· Publication of data and scientific results

· Fund and Recruit a network of young scientists to do interdisciplinary work

· Analyze what did happen, what were the bottlenecks, and what should be done better in the future

· Science workshops on narrow questions

· Conference on Volcanic Ash and Aviation in 2011

· Series of summer schools on Volcanic Ash and Aviation in 2012 ff

· Support technology development (aircraft instruments, Lidar, Radar, dropsondes)

· Improve alert cycle for observations and data exchange

Partners needed of a Coordinated Activity in Europe
· VAAC

· Volcano eruption, source rate and ash experts

· Weather services (e.g. Met. Office Iceland, Met. Office UK, KNMI, DWD, EumetNet), 

· Satellite: ESA, EUMETSAT, NASA, ongoing EU-Projects, academia

· Lidar and ceilometers: EARLINET, academia; weather service operators

· Aircraft operators: for source estimates, model validation, and engine impact assessments

· Airliners with in-situ instruments (IAGOS)

· Engine experts (ECATS, AERONET): analysis, test rigs, flight tests

· Operators (airliners, airports, air space control, Eurocontrol)

· Decision makers (Eurocontrol, VAAC, National authorities)

· Safety agency (EASA, UK-CAA, DFS, LBA, national experts)

Summary

· The task is accepted as being important and ideas of what to do exist.

· Progress requires coordination, funding and dedicated manpower.

