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all the VAACs. In this regard, IATA informed the group that it would provide support to such a 
workshop. In this regard, the following conclusions were formulated: 

 Conclusion 6/8 — Workshop to develop VAAC practices 

That Australia, in conjunction with WMO, be invited to facilitate a
workshop for all VAACs in 2012 or 2013 to share, develop and
document VAAC best practices, in order to support harmonization
of the VAACs’ operating procedures and to mitigate inconsistency
for operators. 
 
 Note.— The workshop should consider all aspects of
VAAC operations, including but not limited to, lead VAAC and
coordination, emission source parameters, satellite analysis,
trajectory and dispersion modelling and output. The outcome of
the workshop should be presented as soon as possible and
reported to IAVWOPSG/7. 

 

 Conclusion 6/9 — Report on processes and methodologies
employed by each VAAC 

That the VAACs be invited to provide a report detailing the
current processes and methodologies employed by each VAAC to 
generate its output products, covering but not limited to the
template provided at Appendix E to this report no later than
31 December 2011. 

2. DISCUSSION 

2.1 As a follow-up to Conclusion 6/8, with the kind financial support of IATA and the active 
participation of the VAAC managers, three VAAC Best Practices (VAAC BP) Seminars are anticipated 
to have been held by the time of IAVWOPSG/7: 

a) VAAC BP/1 — 13–14 February 2012, in Montreal prior to IVATF/3, 

b) VAAC BP/2 — 2–13 June 2012, in Montreal prior to IVATF/4, and 

c) VAAC BP/3 — 11–15 March 2013, Citeko, Indonesia, as part of the 6th International 
Workshop on Volcanic Ash. 

2.2 An oral report covering VAAC BP/3 will be given at IAVWOPSG/7. 

2.3 Both VAAC BP/1 and VAAC BP/2 were very successful. The seminars were well 
attended and had a mixture of closed and open sessions. In general terms, it was considered valuable that 
VAAC managers were able to interact in discussions that were focused on operational matters, and 
several VAAC managers commented that meetings directly between operational managers have a 
distinctly different character to the broader IAVWOPSG or IVATF discussions. The “frank and full” 
nature of the discussions was greatly appreciated, although at times the discussion was rushed due to time 
constraints. 
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2.4 Prior to VAAC BP/1, New Zealand kindly coordinated the compilation of results from a 
best practices questionnaire as a follow-up to Conclusion 6/9. These results were analysed and presented 
at VAAC BP/1, and formed the basis of discussions. The outstanding work of New Zealand and open 
participation of all VAACs in this regard is gratefully acknowledged, and it is suggested that this is noted 
in the IAVWOPSG/7 meeting report. 

2.5 After considering the analysis provided by New Zealand, VAAC BP/1 focused on three 
themes: 

a) “visible Ash” and how an area of ash is analysed (or forecast) in volcanic ash 
advisories; 

b) data exchange, the role of the “lead VAAC”, collaborative decision-making and 
forecast validation; and 

c) articulating forecast confidence/uncertainty. 

2.6 VAAC BP/2 continued discussion on these themes. Four VAACs (Wellington, Tokyo, 
Buenos Aires and London) gave presentations that explored the themes and relevant side issues in detail. 
These included considered proposals on how “confidence” can be represented in colour-coded volcanic 
ash advisories, discussion on practical remote sensing issues, a detailed case study on a cross-VAAC 
event and a hands-on break out session discussing the treatment of evidence in a complex situation. 
Collaborative analysis was explored to some depth and VAAC resourcing was also considered as an 
issue. 

2.7 Reports from VAAC BP/1 and VAAC BP/2 are available at: http://www.icao.int/ 
safety/meteorology/iavwopsg/Lists/Workshops/. 

2.8 During VAAC BP/2, the following definition for best practice VAAC analysis and 
forecasting was agreed, and also (through information passed to the IVATF) recorded in the report of 
IVATF/4: 

“VAAC best practice is the expert evaluation of the best available 
sources of meteorological and volcanological information: 

a) qualitative and quantitative satellite data; 

b) model output; 

c) ground- and airborne-based in-situ and remotely sensed 
observations; and 

d) air reports; 

using (where possible) collaborative approaches, to derive authoritative, 
high quality, evidence-based and globally-consistent volcanic ash 
analyses and forecasts.” 

It is suggested that this is an extremely useful definition that should also be recorded in the 
IAVWOPSG/7 report under this agenda item. 
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2.9 Specific matters discussed at the VAAC Best Practices Seminars and requiring action at 
IAVWOPSG will be introduced separately. 

2.10 In addition, it should be noted that other meetings, including the WMO CAeM VAAC 
Dispersion Modelling Inputs-and-Outputs (“Ins and Outs”) Workshop (November 2012), have also 
progressed related issues. The “Ins and Outs” workshop was called jointly by WMO CAeM and the 
London VAAC and was hosted by the US NOAA at their new National Center for Weather and Climate 
Predictions (NCWCP) in Washington, DC. The aim of the workshop was to better understand and 
therefore gain a clearer idea of how to better harmonize the different modelling operating procedures 
employed by the nine VAACs. In line with the primary workshop outcomes given in the appendix, it was 
agreed that further work on the improved harmonization of VAAC modelling approaches should be 
delegated to a science body such as the VASAG. 

2.11 It will be noted that the best practices process has so far not produced a stand-alone 
guide. The group may wish to agree that such a guide, when written as a publication distinct from the 
Handbook on the International Airways Volcano Watch (IAVW) — Operational Procedures and Contact 
List (Doc 9766), may create an additional administrative overhead considering the evolutionary nature of 
best practices. An alternative approach could be to document relevant key decisions (such as the 
definition above) through IAVWOPSG and ensure an active interchange between VAAC managers. 

3. CONCLUSION 

3.1 With the multiplicity of IAVW-related meetings over 2010, 2011 and 2012, an extension 
of the VAAC Best Practices Seminar in its own right without due cause could be seen as unwarranted. 

3.2 However, it should be noted with emphasis that the best practices approach to date has 
proven an effective way to address pressing issues of VAAC consistency and IAVW development. This 
includes a number of matters discussed in other papers at this meeting, alongside operational production 
matters stemming from the IVATF and best practices processes thus far.  

3.3 These matters and issues could potentially be progressed rapidly further using the best 
practices approach (i.e. VAAC managers are asked to meet to accelerate issues relating to operational 
practices). However, this may be contingent on appropriate sponsorship being available to allow the 
VAAC managers to meet in person. 

3.4 In view of the foregoing, the group may wish to formulate the following conclusions: 

 Conclusion 7/xx — VAAC Best Practices Seminars  

That the group, noting the utility and progress made by the three 
VAAC Best Practices Seminars held in 2012 and 2013, invite 
WMO to coordinate further such events, should they be useful in 
support of the work of the IAVWOPSG and associated IAVW 
arrangements. 
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 Conclusion 7/xx — VAAC dispersion model harmonization 

That in an effort to better harmonize volcanic ash dispersion
forecasts, the WMO-IUGG VASAG be invited to further 
coordinate research to better harmonize VAAC dispersion model 
operating procedures. 

4. ACTION BY THE IAVWOPSG 

4.1 The IAVWOPSG is invited to: 

a) note the information in this working paper; and 

b) decide on the draft conclusions proposed for the group’s consideration. 

 
 
 
 
 
 

— — — — — — — —
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APPENDIX 
 

WMO CAEM DISPERSION MODELING “INPUTS AND OUTPUTS” WORKSHOP, 
(NOAA CENTRE FOR WEATHER AND CLIMATE PREDICTION, 

WASHINGTON, DC, 5-9 NOVEMBER 2012) 
 
VAACs London, Washington, Wellington and Tokyo were represented by their operations and/or 
modelling experts. VAACs Anchorage, Buenos Aires and Toulouse were able to participate in various 
sessions of the workshop through web-based teleconferencing facilities. VAAC Darwin could not 
participate in the web conferences because of the 12 hour time difference, whilst VAAC Montreal 
participated in the Anchorage led session on the North American VAAC volcanic ash collaboration tool. 
 
The workshop agreed on the following workshop-derived outcomes for further consideration: 

1. Model inputs 

i. Consideration of expert (tropical and mid-latitude) NWP representation on the IUGG/WMO 
VASAG. 

 
ii. Use of a continuous function based on eruption heights for derivation of mass eruption rates. 
 
iii. Development of international mechanisms to promote closer working practices between 

scientific and operational staff. 
 
iv. Dispersion model input parameters prioritization as follows: 
 

Significance of inputs 
(high to low) 

Significant 
knowledge gap 

Current level of readiness/suitability 
(1-5: low to high) 

Eruptive plume height  4 (1 in certain locations)  

NWP  4 (tropics worse) 

MER Y 2 

Onset and Duration  5 (as low as 1 for poorly monitored 
volcanoes) 

Vertical and horizontal 
distribution of eruptive plume 

Y 2 

PSD (incl. aggregation) Y 2 

Density  5 

Sphericity  3 

Text in italics depicts primary observationally based inputs. Note the perceived knowledge gaps and 
therefore the need for further research into the monitoring and modelling of mass eruption rates (MER); the 
vertical and horizontal distribution of ash in the eruption column; and particle size distributions (PSD). 

 
v. Development of agreed exchange mechanism(s) for eruption source parameters as part of 

VAAC routine operational response to enable consistency of dispersion model initialisation. 
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2. Model outputs 

i. Investigate the use of model outputs to provide estimates of base and top of volcanic plumes 
to support VAAC analyses and forecasts. 

 
ii. Production of column mass loading model output to facilitate comparison with remote 

sensing observations and to support VAAC forecasts. 
 
iii. Dispersion model output based on a less than 3 hour averaging period for quantitative contour 

plots. 
 
iv. Investigate the standardisation of data file formats to enable inter-comparison and validation 

of model outputs as a means of facilitating collaborative decision making e.g. use of the same 
map projections, kml file format. 

3. Model processes 

i. Incorporation and use of wet deposition processes in volcanic ash dispersion modelling. 
 
ii. Further research is required into free tropospheric and stratospheric turbulence schemes for 

dispersion models. 

4. Other dispersion modelling issues 

i. The increased interest in volcanic gas dispersion was noted. It was recognised that work 
would be required at the VAACs to develop such a capability but that in the absence of any 
current regulatory requirements this work could not be considered a high priority. 

 
ii. Further research required into the modelling of re-suspended ash. 

 
 
 
 
 

— END — 


