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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale
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Reproducibility

Randomization

The data are publicly available in the LAGOSNE database (https://lagoslakes.org/lagos-ne/) and the ODA database https:// odaforalle.au.dk/main.aspx.
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The study combined two large datasets on shallow lakes from the USA and Denmark (with a total of over 900 lakes) to investigate
how the relationship between nutrient enrichment and chlorophyll-a changes as the number of years included in the analysis
increases. In oder to assess the veracity of the theory of alternative stable states in shallow lakes we compared the response of
simulated data (with and without alternative equilibria) with the response of real world data as the number of years in the analysis
increased.

We used data on lakes under 3 metre average depth where multiple years of observations existed. There were from the USA https://
lagoslakes.org/lagos-ne/) and Denmark https://odaforalle.au.dk/main.aspx . The data sets contained just over 900 lakes which had at
least a single years observation of chlorophyll-a, TP and TP which was based on at least 3 samples taken over the growing season.

To provide a robust approach with which to compare single years observations with multiple years means of data (i.e 2 year means of
chlrophyll-a, TP and TN - up to 6 year means where the n was 99) we used a hierachical bootstrapping approach which was
appropriate of the potentially nested or time linked data. For temporal perspective, for example the 2 year means, data were
randomly selected from all the possible permutations of 2 year means - with an n of the number of lakes that could have 2 year
means (203. see table 2). This random selection was carried out 1000 times and GLM models and other diagnostic tests carried out
each time in order to quantify the variability of response within the datasets. The single year comparison from each temporal
perspective was done on a single years data from the same lakes selected in each of the 1000 random iterations.

These are described in the respective databases.

The data from the database span from the 1980s to the present.

Data were excluded based on depth so as to focus on shallow lakes, using a well established cut off of average depth of 3 m to define
shallow lakes.

This is not an experimental study, but providing the R codes for the data preparation and analysis mean the process is entirely
transparent and reproducible.
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