
Surface Turbulent Fluxes Estimated From Dropsondes

 For wind speeds up to 35ms-1, our satellite-likeestimates of wind speedare similar to NOAA’sestimated wind speed. For wind speeds between35 and approximately 50ms-1, satellite-like windspeeds are a little slower. For wind speeds >50 ms-1,our satellite-like windspeeds are substantiallygreater than NOAA’s windspeeds. Thus, it appearsthat another physicalprocess has come into play.

This study demonstrates that surface turbulent fluxes (stress, latent heat, and sensible heat) can sometimes beestimated from vertical profiles of wind speed, air temperature and humidity. We focus on hurricane conditions.

Dropsondes areatmospheric probes thatare dropped from aircraft.The descend rapidly,slowed by a parachute, andmeasure vertical profiles ofwind, temperature andhumidity.

Why we care: Recent modeling students have shown thatrapid intensity changes are very sensitive tofluxes of sensible and latent heat. Priorstudies suggest that hurricane intensity issensitive to surface stress (i.e., processes thatreduce stress will strengthen storms and viceversa). Stress can easily be converted to equivalentneutral winds, which NASA has measuredfrom space (QuikSCAT, RapidSCAT, andCOWVR) and aircraft (DopplerScatt). Wehaven’t had reliable in situ comparison datafor hurricane conditions, in part becausewe’re unsure if our physics for moremundane wind speeds (<20 ms-1) can beextrapolated to hurricane wind speeds (>33ms-1).
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Our analysis technique provides information about energy that powers hurricanes, the stress (drag) that influencessurface winds, the surface wind speed, and the conversion of this stress to a satellite-like wind.The next step is to automate the technique – enabling science and operations.
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Comparison of NOAA’s Wind Estimateto our Satellite-like wind estimate

Satellite-like Estimate of Wind Speedat 10 meters (m/s)
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