Meteorological Summary

Hilo Local 1 (Sunrise Flight)—March 9, 1999

Flight:


The flight began at Hilo and headed southeast to 15oN, 150oW.  The highlight of the flight was a series of northwest-southwest legs at 22,000 ft (~5 hours worth) that extended from before sunrise to several hours after sunrise. Overall flight altitudes ranged from 500 ft to 39,000 ft.

Winds:


A deep closed anticyclone near Hawaii dominated the flow along the flight track.  It became a sharp ridge by 300 mb.  Radiosonde data and satellite imagery suggested major subsidence in the area.  Winds were easterly from the surface to ~650 mb.  Winds then shifted with height, becoming northwesterly by ~24,000 ft.  The 22,000 ft level was a region of transition.  Winds were rather light and variable.  That is, directions ranged from ~350-080o, whiles speeds ranged from almost calm to ~17 kt. In-flight winds are less reliable at these slow speeds.  As a result, it was difficult to orient the flight track within 30o of the wind—as originally planned.  Instead, we oriented the flight  approximately perpendicular to the flow on the third attempt.

Sounding Features:  


The early morning Hilo radiosonde release indicated that the base of the trade wind inversion was ~750 mb.  A 50 mb thick stable layer had a base near 540 mb.  This upper level feature was not associated with a major humidity change.  The tropopause was located near 175 mb—higher than our highest flight level.   

Clouds: 

Water vapor imagery indicated that the flight region contained the driest air in the region.  Only scattered to broken low clouds were encountered.  Some stratus were located at ~6,000 ft, but most clouds were below 5,000 ft.  The DC-8 passed through some cumulus with updrafts causing bumpiness.  No high or middle clouds were observed.


Visible imagery from yesterday indicated wave-like features southeast of Hilo in the low levels.  There was some evidence of waves in today’s imagery—but it was not as pronounced.  Nonetheless, wave motions could be the cause of small oscillations in various species during the flight.  Perhaps these oscillations represent Kelvin-Helmholtz waves.  If KH was occurring, it would not be indicated in middle level clouds because of the severe dryness (no clouds).

Trajectories:  

Arrivals at 850 mb:  Trajectories originated from the east—off central America, remaining over the water during the entire 10 day period.

Arrivals at 700 mb:  Very little motion is apparent.

Arrivals at 500 mb:  Originating mostly over Southeast Asia, then passing almost due east to the flight track.

Arrivals at 300 mb:  Originating over the tropical Atlantic, then heading east. 

Arrivals at 200 mb:  Originating mostly over Indonesia, heading northwest over southeast Asia or the Philippines, and then heading west to the flight track.   This track appears to have the greatest likelihood of passing over biomass burning regions.
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