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Composition of an Earth Science Modeling
Workflow in Hybrid HPC

SOMOSPIE [1] is a modular workflow that predicts fine-grained soil moisture from coarse-grained satellite
data and terrain parameters. Soil moisture is important for environmental sciences, precise agriculture, and
wildfire detection. Depending on the resolution, the data of SOMOSPIE for a region of interest such as Okla-
homa (a rich agriculture area) can range from 4.5 GB to 42 TB. The large amount of data requires an elastic,
flexible but high-performance computing platform to support the workflow execution.

Hybrid HPC (HPC on Cloud) offers the security and powerful performance of HPC and the flexibility and
scalability of the cloud. As a consequence, HPC on the cloud is becoming an alternative to on-premise clusters
for executing scientific applications [2][3].
We leverage the advantages of Hybrid HPC and compose SOMOSPIE in the IBM HPC Cluster (IBM Spectrum
LSF). Furthermore, we define the best practices of composing an HPC application in the Cloud in terms of
data and workflow orchestration, storage, dynamic composition, and network.

As a result of this work, SOMOSPIE can be deployed with multiple and separate scenarios of data resolutions
on customized architectures on the IBM HPC Cluster and portable platforms through container technology
such as Docker [4] and Singularity [5].
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