Mission Scientists Debriefing Sheet

Flight No. 275

Date: 03.03. 2007

Sortie Objectives: Map out the 3-D structure of a deep extra-tropical cyclone that is under the influence of northwesterly flow over Greenland. Low level legs to capture the structure of the back-bent warm front that is wrapped around the low centre.

Summary of weather: The cyclone was predicted to be located at 61oN 37oW at noon with low level winds of ~20kt from southwest and south to the east of the cyclone and 50-60kt from the north and northwest to the west of the cyclone. The cyclone turned out to be located slightly farther south and east, there might even have been a shift to the south at the time of the dropsonde legs. 

Flight pattern: Two dropsonde legs. One sonde was launched at 63o10N 28o20W to capture more of the general pictures. Two dropsondes were launched to the northeast of the predicted cyclone centre. Measured 925hPa winds were SSW 10kt and ESE 10kt. At the predicted cyclone centre the low level wind had turned to NNE 40kt give the impression that the cyclone centre was slightly farther east than predicted. The sondes launched to the west of the predicted centre all showed strong N-ly to NW-ly winds at low levels. Although dropsondes 13 and 14, at the predicted centre and just to the southeast measured NE-ly wind at low levels the shift to S-ly wind direction and a drop in the wind was not detected until dropsondes 15 and 16, indicating the centre being farther to the east. Leg 6, back towards 61o50N 41oW was abandoned at 61o24N 40oW, as there was no change in the wind, instead we went straight into Leg 7 at 5000ft towards the south of the predicted cyclone centre. There was some confusion about the wind direction as Horace and the GPS wind direction were quite different, the reason may be related to the turbulence probes being iced up, but Alan Wolley also had an explanation related to the northerly latitude we were operation on. In the end it was decided to fly perpendicular to the GPS wind direction in order to find the eye of the cyclone. That was a success. We flew through the clouds in the warm front, with more convection as we got closer to the cyclone centre, CBs with tops at 8-10kft. The eye was had cloud walls and a calm centre. When transit back started the location of the aircraft was close to start of Leg 2, 61o50N 35oW, instead of being at 61o30N 38oW as was in the plan.  The ozone concentration went up to ~230 ppb around 41oW indicating low tropopause.

Assessment of the Flight: The flight turned out well, but the change in flight plan that could not have been made before flight was essential. Without the change we would have missed the centre of the cyclone. It is going to be interesting to model this case as well as analyse the data in details. 
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