Wetter tropical cyclones in the North Atlantic basin under global warming:
Insights from a Lagrangian moisture tracking approach
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Summary

Future projections indicate a basin-wide increase of 9-20% in 6-hourly tropical cyclone (TC) moisture uptake, which translates to a 1.8% to 12.5% rise in
TC-related precipitation. Notably, the thermodynamic scaling of this precipitation exhibits a complex and non-linear response. While mid-century rainfall
increases follow the theoretical Clausius—Clapeyron relationship, precipitation sensitivity to warming degrades by the end of the century. In addition, future
rainfall amplification relies predominantly on moisture contributions from sources near the T'C, whereas the support from distant moisture sources decreases.
For landfalling systems in the southeastern United States, T'C-related precipitation is exacerbated by intensifying localised moisture transport from the Gulf of
Mexico, the Caribbean Sea, and the western North Atlantic. Overall, these findings highlight an intensification of ocean-to-land moisture transport by TCs,
emphasising a growing future threat of regional flooding.
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Figure 1. Spatial patterns of moisture source contributions
during the historical period (1985-2014)

cal role in ocean-to-land moisture trans-
port.

precipitation across the North Atlantic
(NATL) basin under future scenarios

These patterns are consistent with earlier findings, indicating that the historical moisture
source simulations provide a robust baseline for assessing projected future changes
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