Meteorological Summary

Fiji to Tahiti Transit—March 27, 1999

Flight:


The flight began at Fiji, went southeast to ~23oS, 177oW, turned northeast to pass over Samoa and then on to 3oS, 166oW, and finally headed southeast to Tahiti.  Flight altitudes ranged from 1000 ft to 39,000 ft.

Winds:


Winds at the surface were basically from the east (the trades).  There was a slight northerly component on the northern edge of the flight, and a slight southerly component along the southern part of the flight.  There were several regions of low level convergence in the area.  These triggered the convection that was observed over the region.  An easterly wave was located north of Tahiti.  Winds at 850 and 700 mb also were from the east, with the slight north-south components noted above.  Several closed circulation centers were important at 500, 300, and 200 mb.  Specifically, anticyclones were located near Fiji and Tahiti, while a closed cyclone was centered near 0o, 160oW.  These circulation centers produced a deformation zone between Fiji and Tahiti.  The associated winds were from a variety of directions along the flight path.


Speeds continued to be light, with winds often stronger near the surface than in the upper troposphere.  Speeds ranged from near calm to ~30 kt.  The upper tropospheric speeds were stronger along northerly portions of the flight than along southerly portions. 

Clouds:


There was no deep convection observed along the initial southeast segment of the flight.  However, there was extensive cloud cover ranging cumulus to cirrus.  There was considerably less cirrus on the segment northeast to ~11oS.  However, some old anvils were apparent beginning near Samoa.  North of ~11oS, extensive deep convection was occurring, and the DC-8 passed relatively near some of these cells.  This was an area of warm ocean water, and some low level convergence was apparent. The Stormscope indicated widespread lightning, with some strikes within 25 n mi of the aircraft.  We flew through old anvils associated with earlier storms in the area.  The DC-8 deviated from the original flight track to avoid the most intense storms.  Maximum storm tops appeared to be 45,000-50,000 ft. A pronounced chemical signature was noted in the area.  We passed out of the storm area at ~5oN, as the SSTs cooled and convergence apparently decreased.  The storm area was encountered again after the aircraft turned southeast toward Tahiti.  However, storms in this more eastern region were less widespread and of smaller north-south extent than encountered earlier in the northbound (more westerly) leg.

Trajectories:


Trajectories indicated that the initial southeast leg of the flight did sample air from the middle latitudes.  This is attributed to the anticyclone located near Tahiti (noted earlier).   Some of these trajectories originated south of our data boundary (south of 45oS). [All trajectories will be re-calculated after the mission using higher resolution data and with a larger computational domain.]  


Along the remainder of the flight, most trajectories at all altitudes originated from the east, remaining over the water during the entire 10 day period.  It is interesting to note that some of the lower tropospheric trajectories had northern hemispheric histories, with some reaching ~15oN, i.e., relatively close to Central America.  Others passed along the equator to where the Intertropical Convergence Zone is best defined as a “barrier” between northern and southern hemispheric flow, and where there is extensive deep convection.  Finally, some trajectories arriving near Tahiti in the upper troposphere originated from the west.
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