Groundwater level prediction in the Donana wetland @
area with the Prophet forecasting approach
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Figure 2. Time series of groundwater levels in selected piezometers.
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Figure 3. Components of the Prophet forecast for the three piezometers. For the trend and holidays plots the x-axis is labeled ‘ds’, which stands for ‘date stamp’. Only the deeper piezometer Raya del Corte 1 showed a significant holidays effect with an optimum span of days around each holiday of
7 days before and after Eastern Friday, and just the following 7 days for the other two holidays . Notice the negative effect of both holidays as well as weekends on GWLs associated to tourism in Matalascaias. Decreasing trends are observed in shallower aquifer levels (Raya del Corte 2)
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Figure 4. Model fitting plots. The predicted line shows how well the model is capturing the different hydrogeological behaviours. We can see some of the main strenghts of Prophet: the ability to deal with missing data, outliers and dramatic changes in the time series. Uncertainity intervals widen
as we move into the future, but they remain quite narrow for the first six months in the test forecast. The errors are low (MAPE < 1%), except for the Charco del Toro where a sharp GWL increase at the end of the forecasting period could not be captured by the model.
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Figure 5. Simulated historical forecasts (SHF) to assess model forecast accuracy. Each color band corresponds to 95% confidence intervals for 1-year forecasts starting at the 6-month interval start dates. Ove-

low 0.7 m.
so, the widest bands correspond to periods with missing information.
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