Probabilistic volcanic ash cloud simulations: Characterizing the uncertainty and moving into the operational environment
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* Generates averaged ash mass loadings.
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Mean particle size =3 um

* Novel integration of computational/statistical modeling and volcanic ash dispersion code PSD has 63% from 0.3 um to 30 um ,
* Quantitative measures of confidence in predictions of the motion of volcanic ash clouds ;
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Account for varying wind conditions and a range of model variables
* Coupled a real-time model for ash dispersal, PUFF, with a volcanic eruption model, BENT Very Fine PSD
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* Classify the uncertainty that can then propagate for the cloud location & concentrations Next steps Further Reading

* Additionally analyze the uncertainty in the numerical weather prediction forecast data
* Using ensemble forecasts and assess how this affects the downwind concentrations
* Provide a quantitative measure of the reliability (i.e. error) of those predictions

N . . ] Bursik, M., et al. "Estimation and propagation of volcanic source parameter uncertainty in an ash transport and dispersal model: application to the Eyjafial-
Streamline the workflow to use one programming la nguage, lajokull plume of 14—16 April 2010." Bulletin of volcanology 74.10 (2012): 2321-2338.

* Further developments in NSF SI2-SSI project: 1339765;
[Collaborative Research: Building Sustainable Tools and Collaboration for Volcanic and Related Hazards]

* Adapt the system to use different VATD models;
* Build website interface to di splay the results as derived pI’OdUCt; Patra, A., et al. "Challenges in Developing DDDAS Based Methodology for Volcanic Ash Hazard Analysis—Effect of Numerical Weather Prediction Variability

. . . ols 4e . . . . ] and Parameter Estimation." Procedia Computer Science 18 (2013): 1871-1880.
Project aim: to provide a probabilistic forecast of location and ash concentration that can be * Integrate workflow with observational data; £

i _+i i i i * Connect with operational Community to discuss application of prod ucts for real-time events. Stefanescu, E. R., et al. "Temporal, probabilistic mapping of ash clouds using windfeld stochastic variability and uncertain eruption source parameters:
generated N real time and used N the operatlonal aSh CIOUd haza rd assessment environment. Example of the 14 April 2010 Eyjafiallajokull eruption, Journal of Advances in Modeling Earth Systems (2014), DOI: 10.1002/2014MS000332.
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