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Summary of Recent Activities

The ship spent part of November 22 stationary near 21 S 85 W and part heading North to cross the front at about 19.5 S (Image 1).  The ESRL/NCSU/U Miami observations include air-sea fluxes/near-surface bulk meteorology, cloud ceilometers, cloud radars, radar wind profiler, scanning Doppler C-band precipitation radar, and three microwave radiometers for column water vapor/liquid.  Rawinsonde launches are currently every 4 hours and we plan to maintain that frequency.  
There was no highlight of the day, but it is clear that cloud and drizzle activity has increased the last two days.  The cloud ceilometer return for the day is shown in Image 2.   A series of drizzle disturbances passes over the ship during the day; the one at 0700 caused measurable rain at the surface.   Rawinsonde profiles at 1200 UTC are shown in Image 3.  The 1200 drizzle event was characterized by a long leading cloud region with weak drizzle (an example from the PSD cloud radar is shown in Image 4).  Note the shear changes sign (different slant in the pattern) once the heavier rain starts.   On the larger picture, the recent increase in cloud structure has been associated with increases in cloud base and cloud top (Image 5), however the amount of up/down activity is not nearly as heavy as during the POC event of Leg 1.
One interesting aspect of the cruise is the relationship between oceanic fronts and sea water DMS. This biogenic gas is an indicator of biological activity that some sea birds use to find food. The example shown here (Image 6) occurs at an interface between cooler water to the left and warmer water to the right. The peak in DMS at that front is evidence that biological productivity maximizes where water masses meet.

On the oceanographic side, we have continued a schedule of underway CTD sections.  We mapped part of a one eddy and completed a cut through a second eddy.  We are now returning to the front between the two eddies to obtain higher resolution observations in the front.  Image 7 shows a contour map of SSH with the cruise track (including an estimate of the return to Arica).  We are presently located at the front between A3 and C3. 
Image 1.  RHB cruise track on JD326 (Nov. 21).  The diamond at 75 W is the SHOA tsunami buoy; the circle/plus at 85 W is the WHOI buoy.

Image 2.  Time series of ceilometer cloudbase backscatter intensity for November 21.

Image 3.   Rawindsonde profile from November 21 at 1209 UTC.  Upper left panel - temperature and dewpoint; right panel – relative humidity; lower left panel – zonal wind component; lower right panel – meridional wind component.

Image 4.  Time-height cross section from 1 hour of data beginning at 1200 on Nov. 21 from ESRL/PSD W-band cloud radar.  The top panel is the radar reflectivity (dBZ); the middle panel is the mean Doppler velocity (m/s, positive down); the bottom panel is the Doppler width (m/s) of the return.

Image 5.  Time series of 1-hr (upper panel) and 10-min (lower panel) ceilometer cloud base height statistics.  The symbols denote the 15% (circle), 50% (blue dot), and 85% (x’s) heights of the cumulative distribution.
Image 6.  Seawater DMS concentration (nanomole/liter) and SST (Cent.) crossing a front near 19.5 S on November 16.
Image 7.  Sea surface height (SSH) contours from satellite observations with the cruise track of the Ronald H. Brown superimposed.  Yellows indicate anticyclonic eddies and blues indicate cyclonic eddies.  On November 21 the ship is between A3 and C3.
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Image 1.  RHB cruise track on JD326 (Nov. 21).  The diamond at 75 W is the SHOA tsunami buoy; the circle/plus at 85 W is the WHOI buoy.
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Image 2.  Time series of ceilometer cloudbase backscatter intensity for November 21.
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Image 3.   Rawindsonde profile from November 21 at 1209 UTC.  Upper left panel - temperature and dewpoint; right panel – relative humidity; lower left panel – zonal wind component; lower right panel – meridional wind component.
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Image 4.  Time-height cross section from 1 hour of data beginning at 1200 on Nov. 21 from ESRL/PSD W-band cloud radar.  The top panel is the radar reflectivity (dBZ); the middle panel is the mean Doppler velocity (m/s, positive down); the bottom panel is the Doppler width (m/s) of the return.
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Image 5.  Time series of 1-hr (upper panel) and 10-min (lower panel) ceilometer cloud base height statistics.  The symbols denote the 15% (circle), 50% (blue dot), and 85% (x’s) heights of the cumulative distribution.
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Image 6.  Seawater DMS concentration (nanomole/liter) and SST (Cent.) crossing a front near 19.5 S on November 16.
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Image 7.  Sea surface height (SSH) contours from satellite observations with the cruise track of the Ronald H. Brown superimposed.  Yellows indicate anticyclonic eddies and blues indicate cyclonic eddies.  On November 21 the ship is between A3 and C3.

