Meteorological Summary

Hilo Local 2 (Convection-Stalactite)—March 13, 1999

Flight:


The flight began at Hilo and headed south to 0o, 158oW.  The track then extended southeast to 2oS, 153oW, and then west to 0o, 165oW, before returning to Hilo. Flight altitudes ranged from 500 ft. to 39,000 ft.

Winds:


Major circulation features included an anticyclone located northwest of Hilo, a trough located along 170oW, and another anticyclone centered near 10oN, 120oW.  The northeasterly trades dominated the lowest levels of the flight track.  Winds were easterly at 850 and 700 mb (~10,000 ft). Winds at higher levels were from the west. The subtropical jet stream was oriented southwest to northeast along southern portions of the flight track.  

Sounding Features:


The Hilo radiosonde release at 1200 Z showed the base of the trade wind inversion near 760 mb.  The tropopause was near 175 mb.

Clouds:


Water vapor imagery showed that the flight area was relatively moist compared the previous several days.  A line of convective storms formed west of the flight track around 0000 Z 14 March. This convection generally was oriented west of 160oW along 8oN.  The convection intensified and expanded in areal coverage during the hours prior to the flight.  Most cloud tops appeared to be ~25,000 ft.  The DC-8 flew downwind of these storms, encountering dense cirrus.  Some detached anvils from earlier storms also were encountered, and scattered mid level clouds were noted.  Elsewhere, scattered to broken low clouds covered much of the flight track. Tops generally were less than 5,000 ft, but a few tops to 8,000 ft. were observed.  

“Stalactites”:


Forecast products indicated two areas of enhanced potential vorticity in the tropics.  One was noted near 14oN (positive values), and the second (negative values) near 2oS.  Both extended down into the upper troposphere to ~ 8 km altitude.  In situ     

chemical data and DIAL imagery suggested that the northern most feature was the strongest.

Trajectories:

Arrivals at 850 mb:  Trajectories arriving north of ~10o N had arrived from the northeast, skirting the coast of California. South of 10o N, trajectories had arrived from the east, almost reaching the coasts of Mexico and central America.  Thus, contrasting chemical air masses are suggested. 

Arrivals at 700 mb:  Along the northern half of the route, trajectories had arrived from the west, but remained over water during their entire 10 day histories. Farther south, they arrived from the east (similar to that at 850 mb).

Arrivals at 500 mb:  Trajectories along the northern two-thirds of the flight had followed rather disorganized paths.  However, the important point is that some arrived from the west, passing over southern China.  Trajectories arriving along the southernmost part of the flight track, originated at ~10oS.  Since winds in this area were relatively light, the trajectories traveled rather short distances within the Southern Hemisphere.

Arrivals at 300 and 200 mb:  A major contrast in source regions is apparent.  Specifically, north of ~10oN, many trajectories had arrived from the west.  Some remained over water during the entire 10 day period, but others extended to southern Asia.  Conversely, south of 10oN, air parcels have a Southern Hemispheric origin.  Some arrived from the southeast (extending to ~15oS), while others arrived from the southwest—passing over Australia and the area near Fiji.  Satellite imagery has shown the South Pacific Convergence Zone to be very active during the past several weeks, with extensive deep convection. Thus, some trajectories arriving in the upper levels along the southern part of the flight track may have passed over this convectively active region 5-10 days earlier..
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