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Importance of scientific rigour in validating machine
learning models: The Google global flood model example
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Abstract: Machine Learning (ML) and Artificial Intelligence (Al) are unquestionably the ‘flavour of the
month’ in a variety of disciplines, including the earth and environmental sciences. Enthusiasm for these
methods is fuelled by the widespread perception that they are a panacea for almost every problem known to
humanity, resulting in broad support from government, industry and funding agencies. This has resulted in an
unprecedented increase in research activity in ML and Al that invariably demonstrates the benefits of these
methods, adding further fuel to the fire.

Despite the unquestioned potential of ML and Al, it is vital that we are not swept up in the accompanying
excitement at the expense of following the well-trodden, but less exciting, path of applying the scientific
method and following good modelling practice. By getting caught up in the hype and not viewing the results
of ML and Al studies through a critical lens, we are at great risk of overstating the capabilities of these methods.
This is because of the widespread tendency to ignore critical aspects of Al system functionality and to skip
essential Al technology transition stages in favour of rapid, value-aligned deployment that can lead to
“algorithmic harm” for affected communities. The resulting consequences can be significant, not only in terms
of discrediting ML and Al methods unnecessarily, thereby setting the field back many years or even decades,
but also in terms of having a range of negative real-life consequences.

One example of this is the recent paper of Nearing et al. (2024), who claim to have developed a global flood
prediction model suitable for operational flood warnings, particularly for extreme events. However, our
analysis clearly and unambiguously reveals multiple critical flaws that misleadingly and substantially inflate
predictive skill, mask significant model errors, and thus fundamentally undermine the model's reliability for
real-world deployment.
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