Meteorological Summary

Tahiti Local 1 (Southern Survey)—March 29, 1999

Flight:


The flight originated at Tahiti and headed southeast to 36oS, 132oW.  It then turned northwest to 15oS, 150oW, and returned to Tahiti.  Flight altitudes ranged from 500 ft to 39,000 ft.

Winds:


The major low level feature was a middle latitude cyclone located far south of the flight track near 45oS, 130oW.  A frontal system extended north of the cyclone and intersected the flight track near 30oS.  An older, weaker front was located farther north, near ~22oS.  In the middle and upper troposphere, a closed anticyclone centered near Tahiti dominated the flow. Winds at all levels generally were from the east along the northern part of the flight track.  Along southern portions of the flight, winds mostly were from the southwest.  The jet stream was located along the southern portions of the flight track.  Maximum wind speeds were ~105 kt from the southwest.

Sounding Features:


The tropopause was high over northern portions of the flight track— ~49,000 ft.  Due to the middle latitude cyclone, the tropopause was considerably lower at the southern end of the flight--~39,000 ft.  The DC-8 passed into the lowest reaches of the stratosphere while at 39,000 ft along the southern tip of the flight.


Another important sounding feature was a very strong temperature inversion along the southern portions of the flight.  This inversion was located at ~5,000 ft.  The radiosonde sounding at Rapa (28oS, 144.5oW) showed that temperature increased ~7 C through the inversion, while much drier air was situated above the inversion.  This featured had the classical features of subsidence.  The DC-8 encountered this dry air on two occasions.  The inversion also appeared in the MTP profiles, while the dry air was shown in 6.7 micron water vapor imagery.

Clouds:


There were relatively few clouds along northern portions of the flight track.  Clouds increased along southern portions of the track in association with the frontal band.  The cloud pattern had the classical shape associated with middle latitude cyclones.  Two major cloud layers were occurring.  Low level clouds south of the front were capped by the strong temperature inversion—they had very uniform tops.  Away from the front, the low level clouds had somewhat more vertical development.  However, no cumulonimbus were observed during the flight.  High level clouds also were widespread along the broad frontal boundary.  Few middle level clouds were observed.


Tiny showers were observed along the 500 and 1000 ft legs.  These showers originated from very shallow clouds.

Trajectories:

Arrivals at 850 and 700 mb:  Trajectories along the northern half of the flight track arrived from the east—remaining over water during the entire 10 day history.  Trajectories arriving along the southern half of the track originated from the southwest, extending south of our southern data boundary (45oS).  

Arrivals at 500, 300 and 200 mb:  Trajectories arriving along the northern half of the flight also originated north or northeast of the track, always remaining over water during the 10 day period.  Trajectories arriving along the southern part of the flight followed a more circuitous path, arriving from the west, but sometimes originating from the northeast. The southern most trajectory (arriving at 30oS), passed over Australia, suggesting that trajectories arriving even farther south (not yet computed) also might have passed over this continent.
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