Impact of the Mississippi River plume on Hurricane Idalia (2023): a sensitivity experiment
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Abstract 
Tropical Cyclones (TCs) draw much of their energy from the ocean. The ocean’s vertical structure is important for the TC problem, as the density stratification affects the vertical mixing and therefore the cooling of the ocean under a TC, which can act as a negative feedback on the storm. Plumes from large rivers, such as the Mississippi River, are associated with a strong salinity-driven density stratification, which can impede the storm-induced cooling, supporting stronger TCs. 

In 2023, Hurricane Idalia made landfall in the Northeast corner of the Gulf of America (aka the Gulf of Mexico), in Florida. Before making landfall as a Category 3 hurricane, it intensified when it passed over the Mississippi River plume, which extended along the West Florida Shelf. We performed sensitivity experiments using the HAFS model, NOAA’s operational coupled hurricane-ocean forecast model, which gets its initial ocean conditions from RTOFS, NOAA’s operational global ocean model. We ran two series of hurricane predictions with two sets of ocean initial conditions: the unperturbed ocean state estimate from RTOFS, and the same ocean fields but with the Mississippi River plume salinity signal removed. Observations from an unmanned surface vehicle deployed in the river plume under Hurricane Idalia show that the simulated ocean response, in surface and temperature and upper ocean currents, is realistic. Results show that, in the absence of the river plume, the TC-induced cooling is more pronounced, which results in a less intense storm at landfall. These results suggest that the Mississippi River contributed to the intensification of Hurricane Idalia. 

