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Abstract

Numeric weather prediction is undergoing a revolution resulting from the continuous advances in scientific knowledge and
technologies. With dozens of weather models emerging that all generate different predictions from each other, forecasts have been
gradually shifting from a deterministic form to a probabilistic form which shows the increasing concerns of, not just the absolute
prediction values, but the confidence of predictions and the uncertainty of models. As a computational problem, generating
uncertainty information can be an expensive task. Conventionally, prediction models are initiated with slightly perturbed
parameters and then the diversion of model results can be a measure of model uncertainty. However, the multi-simulation
approach drastically increases the computational requirement so that it can potentially exceed the ability of the state-of-art
high-performance computing platforms. Meanwhile, if spatial and temporal resolutions are of concern, this approach is far
from being efficient and viable. The Parallel Ensemble Forecast system is designed to generate probabilistic weather forecasts
by using the revolutionary numerical weather prediction technique, Analog Ensemble. It is a data-driven method that derives
probability information of a deterministic prediction model using past forecasts and observations without multiple simulation
runs. Integrated with high-performance platforms, the system distributes computational tasks among nodes and therefore

further boosts the data simulation process.
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able and sustainable solutions on high-performance com- dictions;

In theory, a perfect analog can always be found with an infinite amount of historical forecasts. In practice, different re-
gions might require a different amount of historical forecasts to find good analogs. This study investigates an adaptive
algorithm that allows a subregion to stop searching when a good analog has already been found.

puting platforms. 4. Generates the prediction ensemble for the current time. i
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 The downscaling technique using AnEn shows promising results i correcting model output and
capturing shor-term PV energy production variability.
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