August 20, 2009; 12 pm EDT.  

Hello again from Barbados.  I just landed a few hours ago after a 6 ½ hour mission around Hurricane Bill on NOAA’s G-IV high altitude jet (figure 1).  Our nickname for the G-IV is Gonzo and we even have a picture of him on the side of the plane (figure 2).  While we were flying high and fast around the edges of the storm, Shirley and other folks on the P-3 Orion were flying low and slow, passing in and out of Bill’s eye and eyewall.  We coordinated the flight patterns for both planes before take-off from Barbados and used satellite links so that we could stay in constant communication while we were in the air.

Before take-off, I was using infrared and microwave satellites to track a large Saharan Air Layer, or Saharan dust storm that was getting wrapped into Bill's circulation.  We followed this dry dusty air with the NOAA G-IV jet, dropping GPS dropsondes along the way (figure 3).  These mini weather stations with parachutes provided us with information about the atmosphere (pressure, temperature, humidity, winds) all the way from 45,000 ft to the surface of the ocean.

We made out closest approach to Bill a few hundred miles east of the eye and were actually skirting the eastern edges of the eyewall for a while.  Some of the cloud tops in that area were up near 50,000 ft, about 5,000 ft higher than we were flying (figure 4).  Since we didn't want to run into those kinds of huge thunderstorm tops with the G-IV jet, our pilots had to thread the needle while we were skimming that eastern side of the eyewall.  Once we got up into the northeast and north sides of the storm, it was pretty clear that Bill was ingesting dry, dusty Saharan air...our GPS dropsondes found super dry air and jets of 70-100 mph winds hiding out below the clouds a few miles below our flight level.

By later that afternoon, we saw features called "arc clouds" racing out from the north and northwest sides of the storm (figure 5).  Arc clouds are thin arc-shaped clouds that race out from the storm down near the surface and are a tell-tale sign that dry air has reached the part of the storm where rain and thunderstorms are occurring.  A period of weakening often follows these arc cloud events.  We were lucky enough to actually catch the formation of these arc clouds, hours before they appeared in the satellite imagery.  It was definitely an exciting day for our research.
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