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Figure S1. In blue, the 0.25 degree mask, used to spatially aggregate precipitation over North Italy. Lagrangian trajectories were started

within the bounds of the red box spanning 7-15E, 42-47N.
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Figure S2. Scatter plot of moisture uptakes intensity (g) and the SST(K) experienced by air parcel during an uptake: Plots (a) and (b)

represent data from NA low trajectories, (c) and (d) from WEST datasets, and (e) and (f) from EAST pathways. The first column presents

data from a rainfall case study in May 2023, while the second column refers to the climatology of 66 events. Each plot is titled with its

Spearman correlation coefficient, reflecting the correlation between SST and uptake intensity.
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Figure S3. Boxplots showcasing properties ((a) pressure, (b) temperature, (c) specific humidity, (d) relative humidity, (e) equivalent potential

temperature, (f) and potential temperature) of NAlow (dark and light green), WEST (dark and light red), and EAST (dark and light blue)

trajectories for time steps -120h, -96h, -72h, -48h, -24h, 0h from the trajectory initiation, where dark colors represent climatology and light

colors denote case study of May 2023.
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Figure S4. Randomly selected daily Z500 (top) and IVTmag (bottom) anomaly fields, with the bounds of the north Italy Z500/IVTmag lag 0

precursor patterns overlaid, and with the corresponding precursor activity index shown. These are included in order to provide some intuition

to readers unfamiliar with the precursor approach. Activity indices are standardised to mean 0 and standard deviation 1. Large positive values

indicate the presence of a rainfall-supporting large-scale flow and so an increased likelihood of an extreme rainfall event.

Figure S5. Left: A scatter plot of daily MAM Z500 lag 0 precursor activity indices against daily north Italian precipitation, over 1979-2021.

Middle: Same for MAM IVTmag lag 0 precursor activity indices. Right: Covariation between IVTmag and Z500 lag 0 indices, with rainfall

total shown in shading.
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