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Machine learning (ML) techniques have the potential to drastically improve the study and management
of water resources. However, the development of an effective and reliable ML model requires adequate
training and evaluation steps, and while the use of machine learning techniques for multivariate
regression has increased drastically in recent years, there is no standard procedure for training and
evaluating ML models. This places a limitation on the advancement and application of ML techniques in
practice. Given that there are multiple steps in the training and evaluation of a ML model, which can
include a combination of randomized resampling methods such as K-fold cross validation, bootstrap, and
jackknife, a slight modification to the organization of these steps could have significant implications on
the final assessment of the model and its comparison to other models. This hypothesis was tested by
implementing three training and evaluation architectures to produce ML models for estimating stream
nitrate and phosphate concentrations from UV-Visible absorbance spectra collected from 171 stream
samples. Model performances resulting from different architectures were then compared statistically
and graphically to assess the impacts of training methodology on model performance. The results from
this study may be used to guide researchers towards a path of more transparent and standard
procedures for the development of ML models, which could ultimately help to improve the
reproducibility and reliability of such techniques when used in practice such as in water resource
management applications.
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