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b) reducing uncertainty in numerical weather prediction model output which is input to 
volcanic ash dispersion models; and 

c) improving the modelling of processes in the dispersion model such as ash removal. 

1.3 To evaluate both dispersion model accuracy and model improvements, model output 
must be compared to observations. 

1.3.1 Traditionally, satellite analyses show the ash “footprint” (horizontal location).  

1.3.2 In-situ sampling data, data from radar, lidar and quantitative ash microphysical data from 
satellite are all clearly useful, but currently they are available only for a limited number of historical 
eruptions. 

1.4 Therefore this paper is to discuss the above issues and provide a recommended path 
forward on how these issues might best be addressed. 

2. DISCUSSION 

2.1 An ad-hoc group from a VAAC Inputs and Outputs Modeling Workshop, held at the 
National Oceanic and Atmospheric Administration (NOAA) in Washington, DC from 5 to 
9 November 2012, began compiling a model evaluation database with the intent that all VAAC research 
affiliates may access the database. The database will be created in coordination with working groups from 
the WMO-IUGG Volcanic Ash Scientific Advisory Group (VASAG) and the International Association of 
Volcanology and Chemistry of the Earth’s Interior (IAVCEI) Commission on Tephra Hazard Modeling. 

2.2 Further work on this task should be delegated to a science body such as the VASAG with 
a proposed list of tasks that need to be evaluated as presented in the appendix. Considering that resources 
and funds are limited within the research community it is important to prioritize the work effort. 

3. CONCLUSIONS 

3.1 In view of the foregoing, the group may wish to formulate the following conclusion: 

 Conclusion 7/xx — Reducing dispersion model output uncertainty 

That in an effort to improve volcanic ash dispersion forecasts, the 
WMO-IUGG VASAG be invited to: 

a) coordinate research to reduce dispersion model output
uncertainty in view of supporting operational decision 
making within the framework of the international airways
volcano watch; and 

b) evaluate the list presented at the appendix in order to 
prioritize which task(s) would provide the greatest benefit in 
mitigating the uncertainty in modelling.  
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4. ACTION BY THE IAVWOPSG 

4.1 The IAVWOPSG is invited to: 

a) note the information in this paper; and 

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

TASKS TO BE EVALUATED BY THE VASAG 
TO PRIORITIZE WHICH TASK PROVIDES THE GREATEST BENEFITS 

TO MITIGATE UNCERTAINTY IN THE MODELS 
 
 

1) Quantify dispersion model output uncertainty. 

2) Choose/define ensemble members that represent the range of uncertainty. 

3) Determine whether, and if so how, VAAC can use ensemble model output. 

4) Assess dispersion model accuracy. 

5) Conduct sensitivity studies to help prioritize which dispersion model inputs and 
model processes most affect model forecast accuracy. 

6) Test use of mass eruption rate (MER) algorithm(s) for relatively small/weak 
eruptions, and continue testing of commonly used MER algorithm(s) for 
relatively large eruptions. 

7) Investigate poor dispersion forecasts, which may be related to poor input 
meteorology, in region(s) of the world where they sometimes occur. 

8) Use of inversion/data assimilation methods to refine the eruption source 
parameters. 

9) Use of assimilation techniques to initialize models with observations instead of 
initializing with the eruption column. 

 
Note.— IP/8, submitted by WMO, provides a detailed report of the outcome from the “Ins and 

Outs” Workshop held in Washington DC, 5-9 November 2012. 
 
 
 
 
 
 

— END — 




