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UAH professor to study atmospheric swirls ranging from small waterspouts to powerful landfalling hurricanes

UAH professor Dr. Kevin R. Knupp will be studying rotational storms ranging from waterspouts over the Florida Keys to hurricanes threatening the U.S. Atlantic and Gulf Coasts during August and September.  This study is one part of a NASA funded research project known as the Fourth Convection and Moisture Experiment (CAMEX-4). 

Knupp will be using an advanced mobile ground-based measurement system known as the Mobile Integrated Profiling System, or MIPS.  The MIPS includes a specialized Doppler wind profiler, a Doppler sodar, and lidar ceilometer (simple laser device). This equipment will measure the variation of winds, turbulence, clouds and precipitation above the surface.   A new passive microwave radiometer sensor will measure temperature and humidity up to 10 km above ground using passive microwave emissions from the atmosphere. At the surface, the MIPS will be measuring wind, pressure, rainfall, temperature, humidity and the electric field strength (a precursor to lightning).

Knupp and other NASA and university colleagues plan to set up in the lower Florida Keys region to study the structure of tropical thunderstorms and the frequent waterspouts they generate.  The Florida Keys region is generally regarded as the “waterspout capital of the United States.”  Using the MIPS and other Doppler radar systems, Knupp hopes to gain insight on why the Keys atmospheric environment triggers thunderstorms that produce waterspouts so efficiently.  This project will require a detailed probing of the storm’s immediate environment using the MIPS measurements.

When hurricanes lurk on the horizon, Knupp and colleagues will mobilize the MIPS, whose instruments are now distributed on two trailers.  They will leave the Keys area and place their instruments directly in the path of landfalling hurricanes.  Only limited comprehensive measurements have been made from the ground within hurricanes making landfall.  By coordinating with other university and government agencies utilizing mobile ground-based and airborne Doppler radars, the UAH team will determine how the wind and rainfall patterns change as the hurricane makes landfall.  The measurements will also help improve predictions of hurricane intensity change, and real-time Doppler radar assessments of wind damage and flooding produced by hurricanes.  But to make these measurements, Knupp and his research team need to “ride out the storm” while the MIPS collects valuable data. 
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