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Summary

The FAIRSenDD project aims to create a FAIR (Findable, Accessible, Interoperable, Reusable)
workflow for forest change detection using Sentinel-1 radar data. It transforms a Julia-based
algorithm into a scalable, cloud-compatible solution, leveraging Recurrence Quantification
Analysis for efficient data processing. The project ensures interoperability via an OGC
APIl-compliant interface and offers a user-friendly web GUI. Optimized for performance, it
adheres to OGC Best Practices, and facilitating deployment as a SaaS.

Applications

Forest change detection within a given time series independent on forest type and cloud cover.
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« Compare every time point pair within a given period

« Embarrassingly parallel. Calculate every pixel individually
 Algorithm complexity: squared with time

* No need to save the RQA matrix

» False discovery rate correction: <10*

 Cremer et al. 2020: Potential of Recurrence Metrics
from Sentinel-1 Time Series for Deforestation Mapping

Julia Package

« We implemented the algorithm in the Julia programming language

* |t enabled us to optimize the software much easier:
Compiled code, simple syntax

julia

« No additional language, e.g., C was required
to write performance critical parts
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FAIRSean

https://earthyscience.github.io/FAIRSenDD

Software Architecture

Nested design allows using the FAIRSenDD workflow in various ways:

Polyglot documentation

* Reproducible documentation involving multiple containers is challenging

* We used docker, quarto, VitePress, and Jupyter binder
for our reproducible and interactive documentation

« Example: https://github.com/danlooo/vitepress-quarto-docker

OGC Application Package

+ We followed OGC Best Practice for
Earth Observation Application Package
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« Common Workflow Language (CWL) to describe the individual steps
« Each step runs in a separate docker container

« STAC catalogs for input and output staging

openEO integration

« Unfortunately, there is no Julia back-end for openEO yet

* We developed the openEQO Julia frontend:
https://open-eo.qgithub.io/openeo-julia-client

* We can use compiled Julia code in Python via C bindings
 |ssue: Garbage collection across languages

« Solution:
We drastically reduced memory allocations in our Julia package
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