Meteorological Summary

Dryden-Hilo Transit---March 6, 1999

Flight:


The flight originated at Dryden, headed southwest to ~20oN, 120oW, and then west to Hilo.  Flight altitudes ranged from 500 ft to 40,000 ft.

Winds:


Near the surface, major circulation features included a low pressure area over southern California and a large anticyclone over the central Pacific.  Winds aloft were dominated by a trough just off the coast of California and a ridge whose axis extended north-south along ~140oW.  


Winds along the flight track below 10,000 ft were from the southwest along the southbound portion of the flight track.  Along the westbound segment, winds mostly were from the east or northeast.  Strongest speeds were located along the coast of California.


Winds above 10,000 ft also were from the southwest along the southbound leg.  The jet stream was located near 30oN.  Strongest winds encountered during flight were ~97 kt.  Winds were from the west along the westbound part of the flight.  Thus, there was strong directional shear in the vertical along this segment.

Tropopause:

Radiosonde soundings from Hilo and southern California indicated that the tropopause was between ~37,000 – 40,000 ft.  Chemical data along the 40,000 ft. leg indicated a weak stratospheric influence, with in situ ozone reaching ~115 ppbv.  The chemical fluctuations at this level indicated a complex structure to the tropopause.


DIAL indicated a region of enhanced aerosols and ozone at ~4 km near ~2200 UTC.  Relatively dry air was detected during ascent through this region.


Enhanced NO was detected at 35,000 ft at ~2215 UTC.  No obvious meteorological signal was associated with it.  The onboard consensus was that this enhancement was due to aircraft emissions associated with traffic between California and the central Pacific (e.g., Tahiti).

Clouds:


Broken to overcast cumulus and stratocumulus dominated most of the flight.  Tops of the clouds usually were 3,000 to 5,000 ft.  Virtually no middle clouds were observed.  Scattered to broken cirrus were encountered along the eastern half of the flight.  There was relatively little cirrus along the western half of the flight.  The Hilo sounding indicated the trade wind inversion near 775 mb (~7,500 ft).

Trajectories:

Arrivals at 850 mb:  Trajectories remained over the central Pacific during the entire 10 day history—originating north of the flight track.

Arrivals at 700 mb:  These trajectories also remained over water during the period. However, some parcels between 120-140oW originated between 0-20oN (south of the flight track).

Arrivals at 500 mb:  Most trajectories originated from the west 10 days earlier, remaining north of 20oN. . Many had passed over Japan, and some extended to India or further west.  The flight segment near 140oW was the only exception to this pattern—some trajectories meandered over the Pacific south of 20oN.

Arrivals at 300 mb:  Trajectory patterns were similar to those at 500 mb.  The only difference was that stronger winds caused many of the westerly trajectories to extend over northern Africa and even the tropical North Atlantic Ocean during the previous 10 days.

Arrivals at 200 mb  All trajectories were influenced by the prevailing westerlies, following an easterly path to the flight track. Most had passed over the tropical North Atlantic, northern Africa, India, and Japan during the previous 10 days.
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