Meteorological Summary

Fiji Local 1 (SPCZ Flight)—March 21, 1999

Flight:


The flight began at Nandi, extended south to ~24oS, 178oE and northeast to ~10oS, 175oW.  Flight altitudes ranged from 1,000 ft to 37,000 ft.

Winds:


The South Pacific Convergence Zone (SPCZ) was the dominant feature of interest.  A low level phenomenon, it was best defined on the 1000 mb charts.  AVN and GASP products indicated that maximum convergence was located just northeast of Fiji.  There was relatively little convergence farther northwest and southeast or at higher altitudes.


Flow at 850 and 700 mb was mostly from the east.  Winds were light—mostly less than 10 kt.  Circulation systems were more complex at higher altitudes, with high amplitude waves and closed circulation centers.  This is rather unusual for this time of year.  Southern portions of the flight generally had winds from the south or southwest, while northern parts of the flight had winds generally from the east.  Winds were very light even in the upper troposphere. Maximum speeds at any altitude were less than ~25 kt.

Sounding Features:


Radiosonde soundings from Nandi and Pago Pago showed that the tropopause was quite high-- ~150 mb.  Soundings were moist and unstable compared to earlier flights.  The lowest ~5000 ft was well mixed, with nearly dry adiabatic lapse rates.  The large instability is documented by CAPE values of 3000-3700 J kg-1. Some minor inversions/stable layers are indicated in the troposphere.  Their relation to the observed chemical layers will need to be investigated.

Clouds:


Most of the flight area had abundant clouds in the low levels.  Extensive deep convection began prior to sunrise and continued throughout the flight.  There were two major bands of convection.  One stretched west-northwest to east-southeast just north of Nandi.  This band had the most extensive and strongest convection; it was associated with the SPCZ.  The second line of storms was less organized, stretching along the same axis as the first, but located farther north at ~10oS.


The dominant SPCZ-related convection was traversed both on both the outbound and inbound flight segments.  Satellite imagery indicated that this region had intensified during between the traverses.  Storm tops were quite high—with some exceeding 45,000 ft.  The storm scope indicated lightning in many of the convective cells. 


The outermost storm area was not as intense as the closer one.  This region was partially traversed by the aircraft. Storm tops were 30,000-40,000 ft.


The storms produced large, impressive anvils. The anvils from individual storms merged together to form a widespread region of cirrus. These cirrus and other lower level cloud debris lasted long after the parent storms had dissipated.


The two spiral points were located on either side of the SPCZ convection area. These locations were relatively free of clouds.  Even though most tops were lower than 8,000 ft, they produced isolated showers. During the spirals there were vivid scenes of the two nearby storm bands.


Trajectories:

Arrivals at 850 mb:  Trajectories arriving along the southern part of the flight had originated from the south 10 days earlier. Those arriving along the northern part of the flight had originated from the northeast.  All trajectories remained over water during the 10 day period.

Arrivals at 700 mb:  Along the southern leg, trajectories arrived from the west. Along the northern leg, they arrived from the northeast.  Trajectories remained over water.

Arrivals at 500 mb:  The same paths described above—but some trajectories arriving from the west had originated over Australia

Arrivals at 300 and 200 mb:  The same origins described above, but more trajectories extending to Australia or near Indonesia.

Fire Information:


The lead forecaster at the Fiji Meteorological Service (a New Zealander) says that there is some biomass burning over southern and southeastern Australia (New South Wales and Victoria regions) as well as fires in southern New Zealand.
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