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Abstract

Numerical models to estimate tephra (volcanic ash) deposition from
volcanic eruptions are useful tools for hazard and risk assessments. Here,
we present an empirical model and computer code for tephra deposition.
The computer program, written in C, takes sets of input parameters that
describe the characteristics of an eruption, or representative set of
eruptions, and computes the deposition of tephra at a user-specified
location, or over an area. The original model, based on Suzuki (1983),
abstracted the wind during the eruption using a single wind speed and
direction. Here, thls model is extended to include a stratified wind field that
more realistically ts 1 ical conditions. A large number of
eruptions must be simulated in probablllstlc forecasting of tephra
accumulation. To address the long execution time of such an operation, the
code was written using Parallel Virtual Machine libraries for execution in
parallel on an inexpensive PC cluster. This approach is particularly
effective because the model lends itself to the division of data into
independent partitions for parallel computing. With the parallel code, we
achieve excellent speedup, an important result for the computationally
expensive task of probabilistic tephra dispersion modeling. This approach
should be generally applicable to geologic hazard and risk assessments.
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Parallel implementation

Stochastic simulations were done on a low-cost Beowull cluster, comprised of eight

Pentium i processors (200 MHz), and one Pentium NI (450 MHz) processor serving as
the Master node,

1was inCand using both the Message Passing
interface (MPY) and Paraliel Virtual Machine (PVM) Kbrarfes, Two domain
decomposition techniques were used.

Application
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A socond set of simulations (B) was run for a
single eruption lasting one month. Total
depostion for thia eruption Is shown for each
season.
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Conclusions

Parallel computation of taphra dispersion is an
efficlent method for probabillstic assessment of
hazard from tephra deposition. Spesdup was
nearly linear, with no significant differences
observed betwsen MPf and PVM, Self-
scheduling with MPi led to a slight decrease In
efficlency, that woukd likely be offset in
clusters.
In paratiel should be generally appilicable to
many types of volcanic hazard, such as leva
flows and lahars.
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