	Date:	14 JUNE	Julian Day:	166	Experiment Day:	14



Mission Scientist:  Dr. Christopher Bretherton



Mission Objective:  Third and final day of intensive sampling of the diurnal variation of an air mass throughout a 48 hour period using several aircraft, to trace the movement of the air mass.



Mission Description:  Lagrangian mission - multi-aircraft temporally separated.



Synoptic Situation:  A high pressure system was situated north of the Azores and there were two low centers situated south of Spain.  This resulted in mainly northeasterly flow through the triangle.  The winds from 003 to 100 at 5 to 10kts throughout the boundary layer.
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�GENERAL, A.M. WEATHER:  14 June 92 - 12 GMT surface high position near 38N, 30W with a 1028mb closed contour.  Estimated maximum surface sea level pressure is near 1030mb.  The entire project area remains under the influence of strong high pressure.  The high is also beginning to ridge northeastward in advance of a slow moving cold frontal system which extends from 45N, 40W�southwestward to 30N , 60W .  The combination of the ridging of the surface high and a developing surface low over the central coast of Portugal has resulted in 15�20kt northeasterly winds in the project area.  Mostly broken to overcast (7/8�8/8) stratocu with some scattered drizzle and rain showers [exist] over the western half of the project area.  The eastern half is characterized by mostly scattered (2/8-4/8) stratocu and cumulus.  Cirrus from two upper level storm systems, one to the north of the project area and one to the southwest of the project area, is also evident.  In addition, a cloud-free continental air mass being advected westward off the Iberian Peninsula (in association with the surface low�on the Portuguese coast) is evident to the east and northeast of the project area.



NASA ER-2:  Down



MRF C-130:  A moderately successful flight was carried out as the second part of the Lagrangian experiment.  The C�130 attempted to fly in the same airmass as it and the Electra had done in the previous flights, although as the balloons had been lost in the first C�130 flight, the initial position was chosen using modelled trajectories.  The chosen start position was 29oN 28oW.



	During transit down to the southwest of the Triangle, the cloud was observed to be broken, with thin, patchy stratocumulus and large amounts of cumulus of varying sizes, many of which appeared to be spreading out under the inversion.  Further south, there was thin and patchy altocumulus above the stratocumulus, and cirrus was thickening significantly above.  The initial profile through a patch of stratocumulus showed decoupling at 2400ft, with higher theta�e values in the surface layer.  The boundary layer structure appeared quite complex, so eight levels in the boundary layer were chosen for the straight and level runs.  These were:  (a) 100ft; (b) 400ft; (c) 1500ft; (d) 2500ft; (e) 3500ft; (f) 4900ft; (9) a porpoise run between 5000ft and 5600ft; (h) 6000ft.



	The first stack started in a slightly different area from the chosen position because several showers were seen to the north.  Other showers continued to be observed throughout the first stack.  Each leg in the stacks drifted with the wind at each level.  The wind was found to be light but varied vertically between northerly and east�northeasterly.  The cumulus bases were found to be at the level of decoupling and during the first stack, a large area of cumulus which was penetrating the stratocumulus above was sampled.  It was found that in areas where there was significant cumulus activity, the surrounding stratocumulus was thin and broken.

�	The second profile and stack was mainly in clear air.  The profile through clear air showed a higher inversion than in the cloudy area, and the run at cloud top level started above the inversion in the clear zone and went through the inversion as the run progressed into the cloudy region.  Saw tooth profiles were carried out back towards Santa Maria, some in clear regions and some in cloudy regions.  These also showed the change in inversion height between the two regimes.



	Aerosol concentrations below cloud were low throughout the flight.  They were about 30 cm-3 and droplet concentrations varied between 30 � 100 cm-3 in the Cu/Sc.  Sea surface temperatures were around 22oC in the operating region, significantly higher than those observed during previous flights.  Take Off:  0900 GMT Landing:  1 757 GMT.



	All instruments except the 2DC were fully functional.  The 2DC had been affected by rain the previous night.



UW C-131A:  Down



NCAR ELECTRA:  Down



ARAT F-27:  The flight involved flux surface mapping, turbulence in the MBL, measurements in the Santa Maria wake, comparison with the Le Suroit, and lagrangian balloon experiment.  The flight was carried out east southeast of Santa Maria.  The first leg was at 1,000ft in the wake of Santa Maria.  A sounding was then made up to FL120 where a LIDAR leg was flown.  A sounding was then made to 300ft where turbulence measurements were made.



FMO Merlin IV:  Not operational

�	Date:	15 JUNE	Julian Day:	167	Experiment Day:	15



Mission Scientist:  Dr. Bruce Albrecht



Mission Objective:  Simultaneously sample the microphysical properties of stratocumulus, and the turbulence structure of the boundary layer in three different locations, in order to investigate the spatial variability of the cloud.



Mission Description:  Multi�aircraft horizontally separated.



Synoptic Situation:  An anticyclone was situated to the north of the Azores and the whole of the triangle was in a north to northeasterly flow.
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�GENERAL, A.M. WEATHER:  15 June 92 � 12 GMT surface high position near 38N, 30W with a 1028mb closed contour.  Estimated maximum surface sea level pressure is near 1029mb.  The entire project area remains under the influence of strong high pressure.  The high is also ridging northeastward in advance of a slow moving cold frontal system which is located approximately l000km northwest of the Azores.  The combination of the ridging of the surface high and a surface low over the southern coast of Portugal has resulted in 15�20kt northeasterly winds in the project area.  Mostly broken to overcast (7/8�8/8) Stratocu with some

scattered drizzle and rain showers exist over the western third of the project area.  The eastern two�thirds is characterized by a swath of clear air (apparent dry slot) being advected around the western side of the surface low.  Mostly scattered (2/8�4/8) stratocu and cumulus exist from the eastern side of this clear swath to the Portuguese coast.  Cirrus from two upper level storm systems, one to the north of the project area and one to the southwest of the project area are also evident across the western half of the project area.  The southernmost part of the triangle is experiencing rain showers associated with the upper level disturbance to the southwest of the region.



NASA ER-2:  Mission scrubbed because of high winds.



MRF C-130:  A successful flight was carried out in collaboration with the Electra to look at three different cloud regimes that were apparent in the ASTEX triangle.  A tongue of almost clear air had moved clown through the center of the triangle in the relatively strong north to north easterly flow associated with the anticyclone to the north of the Azores.  It was thought at the morning briefing that this air had originated over the continent and had considerably different characteristics to that found in the western part of the triangle which contained extensive sheets of stratocumulus.  The edge between these two airmasses was transferring slowly westwards.  In the southern part of the triangle the satellite picture showed that very broken, high reflectivity cloud was forming in the continental airmass.  To the east of the triangle another sheet of stratocumulus associated with a cyclonic circulation over Spain was approaching Porto Santo.



	It was decided that the C�130 and the Electra would carry out a multiple aircraft horizontally separated mission across the transition between the continental and maritime airmasses and the C�130 would also sample the cloud in the southern part of the triangle.  Four points were identified before take off.  Point A (35N 24W) in the cloudy maritime airmass, point B on the transition between the cloudy and clear air, point C (35N 21W) in the clear continental airmass and point�D (33N 21W) in the broken cloud continental airmass.



	The C�130 transitted out to point A from Santa Maria at 20,000ft and then profiled clown to the surface through the cloud.  Cloud top was at 4,100ft and cloud base at 2,900ft although there was a large amount of scud and small Cu under the base, some of which were poking into the base of the stratocumulus.  A stack was then carried out across wind with 10 minute straight and level runs at the following levels:  (a) 100ft; (b) 900ft; (c) 1,700ft, above the base of the cumulus clouds but below the base of the stratocumulus layer; (d) 2,500ft, above the base of the cumulus clouds but below the base of the stratocumulus layer; (e) 3,300ft, in the stratocumulus layer; and (f) 5,200ft, above the inversion.



	A run was then carried out porpoising across the cloud top from 4,400ft to 3,800ft.  The boundary layer was decoupled and was found to be relatively clean with cloud droplet concentrations between 50 and 100 per cc.  There were gaps in the cloud and precipitation was observed in several places.  Some of the large gaps in the cloud were accompanied by large changes in total water, equivalent�potential temperature and ozone.  These parcels of air may well have come from the free troposphere.  A profile was carried out from 50ft to 6,700ft on the way to point D.



	The Electra transitted out to point C from Santa Maria and carried out a stack and then transferred to air position A once the C�130 had moved on to point D.



	On the way to point D the C�130 transitted at 8,900ft passing over a sharp edge in the cloud into clear air where there were only very small amounts shallow cumulus clouds.  The aircraft then turned to fly parallel to this edge and survey the area to look for the broken clouds that had formed in the continental air.  In this transit a very sharp change from the moist air that had been found above the cloudy air to extremely dry air was encountered.



	The edge of the cloud had moved a long way south compared with the satellite picture seen in the morning therefore point D had to be adjusted.  The broken cloud area was eventually found and a profile clown from 8,900ft to 50ft was flown.  A very dry inversion was found and small cumulus clouds had formed in the boundary layer.  These were relatively closely packed and their tops

appeared to be suppressed by the dryness of the air rather than a stable layer.  No precipitation was encountered and the boundary layer was quite hazy with high aerosol concentrations (1,000 per cc).  



	A second stack was then carried out with 10 minute legs across wind at the following levels:  (a) 100ft; (b) 900ft, below cumulus cloud bases; (c) 1,700ft, below cumulus cloud bases; (d) 2,400ft, just above the bases of the cumulus clouds and flying in and out of the clouds; (e) 3,300ft, near but below the tops of the cumulus clouds; and (f) 5,000ft, above the boundary layer.



	A profile was then carried out from 50ft to 5,800ft out of the area flying northwards to air position C.  The clear continental air was quickly encountered and only very isolated shallow cumulus clouds were observed.  Unfortunately by this stage, we were running very short of fuel therefore very little work could be carried out at point C.

�	A profile was carried out from 10,000ft to 50ft at point C.  Although there was no cloud found here, a very complex boundary layer was seen.  Above the boundary layer a very deep isothermal region was found in which the dew point gradually increased as we descended.  In this region, very high concentrations of aerosol were measured (greater than 2,000 per cc).  At low level a temperature inversion was encountered below which much moister air was found with lower aerosol concentrations.



	A series of vertical saw tooth profiles was then carried out from point C towards Santa Maria.  The low level surface layer was found to deepen as we moved north westwards.  A polluted layer was still found above this but the concentrations decreased as we moved along the track.  About 50 nautical miles from Santa Maria, a very sharp transition was found with stratocumulus on the northwest side and clear air on the southeast side.  It appeared from the saw tooth profiles, the surface layer found in the continental air deepened to such an extent that it became the full depth of the boundary layer found in the cloudy air.  (Was�the continental air sliding over the top of a layer of maritime air?)



	On the cloudy side of the transition the stratocumulus tops were around 3,000ft and bases 2,100ft.  Cumulus clouds were observed to be penetrating the base of the stratocumulus and occasionally there were small holes in the stratocumulus layer.



	At nearly all times in the experiment there was cirrus and altocumulus above, which was very variable in thickness and extent.  Take Off:  1106 GMT Landing:  1845 GMT.



UW C-131A:  Overfly Penn State 94�GHz radar in clouds and precipitation to provide calibration data.  We overflew the radar site following takeoff northbound.  There was no precipitation in the immediate vicinity upon takeoff, but intercepted a line of cumulus oriented W�E about 15 nm north of the site with some drizzle.  Flew southbound back through drizzle while lining up path for downwind pass.  The�pass remained below the higher stratocumulus layer due to ATC limitation.  Finally able to enter the cloud, but only after miscommunication took aircraft well to the�W of the site on the return northbound leg.  Resampled cumulus line with drizzle as termination of northbound leg occured.  Cu tops protruded above stratocumulus about 500 feet.  At this point, since Cu were still about 30 min away from PSU radar, it was decided to sample overshooting tops at 3400 feet.  Three penetrations of newly risen turret were made.  Maximum liquid water was 1.5 9 m-3.  Resumed south�bound leg at 2900 feet; about 100 feet below stratocumulus�cloud top.  No precipitation indicated outside of the cumulus clouds.  Return northbound leg was at 2800 feet ASL.  Just passing site at 160330 when ATC directed west turn due to approaching traffic.  Some drizzle drops noted on 2�D imagery.  Forced to remain well west of site at 2000 feet for about 25 min.  Able to sample two Cu in this vicinity before resuming flight toward PSU.  Advised by�ATC to remain above 3500 feet for passes over AP.  The flight terminated at this point because cloud tops were below 3500 feet.  Lowest Cu bases 1400 and stratocumulus bases about 2600.  Lowest bases descended from just above Pico Alto at takeoff.



	Marginally useful flight due to few passes over radar and possibly only one with precipitation.



NCAR ELECTRA:  The Electra ferried out towards a clear air region centered at 35o21oW at 11000'.  The aircraft then descended and carried out a set of "L" shaped legs 10 minutes on each side at heights of 100', 900', inversion height (up and clown, between 1000' and 1400') and 3500'.  There were a few scattered clouds in the area, and extensive haze.  The aerosol loading was comparatively high.  The aircraft then did a sounding clown to 100', then up to 700' and ferried towards the estimated advected position of the C�130 at 34o40'N, 24o50'W.  Along the way, the airplane ascended through the inversion to measure the difference in aerosol, and then through clouds near the transition.  Next a sounding

from 6000' to the surface (100' above) was crossed out.  "L" patterns were flown at 100', 1500', 3500', and 8000'.  Multiple cloud layers were present, from a few hundred feet through 3500'�4000'.  Cloud layers were also visible above the�aircraft flight level.  Occasional heavy rain was observed.  A sounding was then obtained up to 9000' and we then ferried back.



A definite air mass transition was evident.  Clouds changed from solid stratus to fair�weather cumulus, and then clear and dry with visibility obscured by haze in the easterly transect.



ARAT F-27:  Flight was a cloud radiative properties mission using a LIDAR and a radiometer.  Four 70nm legs were flown at 18,000ft.



FMO Merlin IV:  Not operational

�	Date:	16 JUNE	Julian Day:	168	Experiment Day:	16



Mission Scientist:  Dr. Bruce Albrecht



Mission Objective:  Second day of intensive simultaneous sampling of the microphysical properties of stratocumulus, and the turbulence structure of the boundary layer in three different locations, in order to investigate the spatial variability of the cloud.



Mission Description:  Multi�aircraft horizontally separated.



Synoptic Situation:  An anticyclone was situated to the north of the Azores and the whole triangle was covered by a north to northeasterly flow.
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�GENERAL, A.M. WEATHER:  16 June 92 � 12 GMT surface high position near 47N, 27W with a 1036mb closed contour.  Estimated maximum surface sea level pressure is near 1038mb.  The entire project area remains under the influence of strong high pressure which is ridging northward and northeastward across the British Isles.  The combination of the ridging of the surface high and a surface low over the southern coast of Spain has resulted in 15�20kt northeasterly winds in the project area.  Mostly broken (4/8�7/8) stratocu with some scattered drizzle showers exist in the far northern portion of the project area near Santa Maria.  A

second mostly broken to overcast (6/8�8/8) stratocumulus region extends eastward from 22W along a line from 37N to 28N.  The region in between these two cloud regimes is characterized by a swath of mostly clear air with some thin low stratocumulus inside.  The southern two thirds of the triangle appears to be

clearing via subsidence associated with low level diffluence.  Cirrus from two upper level storm systems, one to the west of the project area and one to the southeast of the project area are also evident.



NASA ER-2:  Down



MRF C-130:  A very successful flight was carried out in collaboration with the Electra to look at three different cloud regimes that were apparent in the ASTEX triangle.  A tongue of continental air had moved clown through the center of the triangle in the relatively strong north to north easterly flow associated with the anticyclone to the north of the Azores, this air was sampled on flight A211 by both the Electra and C130.  To the west was a boundary between this continental air and a maritime airmass.  On moving from west to east the cloud type varied considerably on the satellite imagery.  The plan was to fly in three distinct regions, point A in the western maritime air point C in the eastern continental air and point B in the transition region between these two air masses.



	The C130 took off at 1055Z and flew to a point A (37,22N 24,48W).  A series of eight saw tooth profiles were then flown almost due east to map the transition in airmass.  As one moved from west to east one passed through a transition from the maritime airmass where PCASP aerosol concentrations were only 40/cc to a continental airmass where PCASP aerosol concentrations gradually increased from 400 to 1600/cc.  Above the leading edge of the cloud in the continental air was a wedge of haze with concentrations in excess of 1600/cc.  The cloud in the continental air mass was lens shaped in thickness as one moved east.  Equivalent potential temperature and total water content also increased gradually towards the east.



	Looking at the saw tooth profiles positions B and C were fixed as 37,18.5N

22,04.5W and 37N 19W respectively.  A long 100ft run was then flown from point C to point B, which showed a gradual decrease in total water content, equivalent potential temperature and aerosol.  At point B the cloud was more broken than at point C.  A stack was then flown at point B with runs at the following levels:  100ft � low level turbulence run; 900ft � below cloud run; 1400ft

� skimming in and out of cloud base; 1800ft � in bottom of cloud; 2400ft � in cloud tops; 2900ft � above all cloud; 3500ft � in aerosol layer; and 4000ft � near top of aerosol layer.



	The runs were orientated across wind which was 031/9m.s�' in the boundary layer and 044/10m.s�' above cloud.  The cloud was more broken and thinner towards the western end of the rues.  CCN samples at the western end of

runs generally showed longer counts than those at the eastern ends and the aerosol concentrations below the cloud varied from 500/cc to 650/cc along the run.  The effective radius of the cloud droplets at cloud tops was around 7 to 8 microns.  Above cloud the aerosol showed high concentrations in excess of 1800/cc,�visibility was very poor above cloud, and the sky having a milky white appearance made it difficult to distinguish between cloud and aerosol.  The aerosol concentrations decreased slightly above the clouds from west to east, as did aerosol concentrations below cloud.  A profile at the end of the stack showed�some drizzle droplets in cloud tops of conc 200/liter but this dipped to 50/liter longer clown.  Cloud tops were 2300ft with base at 1400ft.



	A run was then flown at 2500ft from point B to the advected position of point C based on Electra positions and winds.  This run was just above cloud tops in the aerosol layer.  A profile was then flown from 50ft to 6000ft into point C.  There was some scud below the main cloud base with base of 1000ft, the main base was at 2200ft and cloud tops were at 3100ft.  The aerosol concentrations below the cloud had risen to 1300/cc; above cloud they decreased gradually from 700/cc to less than 300/cc.  The cloud droplet effective radius was a maximum of 8um.  A stack was then flown at point C orientated across wind with runs at the following levels:  4000ft �above cloud;

3000ft � above cloud; 2500ft � in cloud tops; 900ft � below cloud; 500ft �below cloud; and 100ft � low level turbulence run.



	The aerosol concentrations above the cloud decreased with height and to the east.  Winds above cloud were 070/7m.s-1 and 030/8m.s-1 below cloud.  FSSP droplet conc were high at around 500/cc with effective radii of 8um.  The aerosol concentrations below cloud were high at 1500/cc, visibility was poor and the CCN showed large concentrations typical of a continental airmass.  The cloud base was very indistinct and the amounts of scud were increased relative to point B.  At the eastern end of the stack breaks in the cloud were observed and an edge was flown over during the 4000ft run.



	A long turbulence run was then flown from point C to point A at 500ft, a gradual decrease in aerosol, TWC and theta e was observed.  A profile was then flown across the transition from the continental air to the maritime air.  Across this transition the cloud was well broken, aerosol concentrations continued to decrease but a localized maximum in aerosol was found above cloud at the leading edge of the maritime cloud mass.  A stack was then flown in the maritime air mass with�runs at the following levels:  4000ft � above cloud 8/8 Sc below; 2400ft � in cloud tops; 1700ft � in cloud base; 700ft � below cloud; 500ft � below cloud; 100ft � low level turbulence run.



	The stack was positioned upwind and to the west of the Malcolm Baldridge and Oceanus.  The cloud layer was more broken to the east of the runs nearer the transition.  PCASP aerosol concentrations varied from 400/cc to 80/cc above the cloud from east to west along the run.  In cloud the effective radius was 11,um with droplet concentrations of 50/cc, compared with 8um and 500/cc in the continental cloud.  There was also extensive drizzle observed with concentrations up to 1600/liter (200/liter to 50/liter in continental cloud).  Below the cloud there

was observed a gradient in CCN and aerosol from a maximum at the eastern end of the runs (PCASP 200/cc) to a minimum at the western end of the runs (PCASP 15/cc).  A final profile was then flown from 50ft to 4000ft through the cloud

layer, bases 1500ft and tops 2000ft.  A low level 100ft turbulence run was then flown downwind towards the Oceanus and Malcolm Baldridge.  The run was for 5 minutes upwind of the ships to 2 mins downwind.  The run went between the two ships at 2010Z, SST was 17.5 deg C, cloud cover 6/8 Sc, wind 047/9m.s-1.  Take Off:  1055 GMT Landing:  2030 GMT.



UW C-131A:  Observation of haze layer aloft, sampled at discrete levels and w/vertical profile.  The DMPS volatile analysis finally yielded time data! The particles in the haze layer were involatile.  Below the haze layer, at and below cloud top, the nuclei mode particles were volatile at 170 deg C, the accumulation mode largely was not.  Good SO2, DMS profiles�in principle.



NCAR ELECTRA:  Continental Air Sampling/lntercomparison with Baldridge and Oceanus.  Mission was; (1) to sample in conjunction with the UK C�130, the large mass of aerosol ladened air that was believed to have moved out over the ASTEX region from the Iberian peninsula and (2) to fly patterns near the position where the Malcolm Baldridge and Oceanus were stationed for an intercomparison.



	The UK C�130 took off at 1100 and flew to point C.  They radioed back this position as 37N 19W.  They also set point B as 37 18'N, 33 05'W, the�approximate boundary between the "dirty" air and the maritime air.  Point A, 37 20'N 24 35'W was the location of the ships.



	After taking off from Santa Maria, we climbed to 11,000 feet.  After flying for 20 minutes in air which was quite hazy, we climbed another 2000' to get into clean air before beginning a slow (300 fpm) descent into point C.



	After the profile we began crosswind stacks of 15 min duration.  The levels were 100', 1400' (haze and scud), 2300' (cloud layer), 6000' and 9000'.  The cloud was more broken to the south with higher bases in the south.  Clear areas were noted to the west.  We did another descent to 100' and began a track to point B at 500'.

�	The boundary layer on transit to point B was quite hazy, with an indistinct longer cloud boundary.  Some subcloud scud was observed.  The air became drier and cleaner as we flew west.



	After passing point B we climbed to 13000', then descended towards point A.  Upon seeing the ships (Oceanus to the west) we turned and began a crosswind leg at 100' east of the ships.  All legs were 15 min in length.  After another 100'�leg at reverse heading we flew upwind at 100'.  Following this another L was performed at 1000'.  This was followed by crosswind legs at 1700'�1900' (adjusted in flight to stay in the thin, broken cloud layer), 2700' (chosen to be approximately 200' above cloud) and 7600'.  We then climbed to 11000' (above the aerosol layer at this position) then did a 3000 fpm descent to the ship location for a fly by.  We then returned back to Santa Maria.  Take off 1200, land 1830.



ARAT F-27:  Two flights.  The first flight was aborted because of technical problems with scientific equipment.



	The second flight examined the vertical structure of the MBL in the neighborhood of the Le Suroit (36.00N 24.00W) east southeast from Santa Maria.  The first leg was at 150ft from Santa Maria to Le Suroit with stack pattern and legs of 10 minutes at 150ft, 450ft, 800ft, 1500ft, and 2,800ft.  A sounding was then made near sea level to FL120 where a LIDAR mapping was conducted during the return leg.



FMO MERLIN 4:  Not operational

�	Date:	17 JUNE	Julian Day:	169	Experiment Day:	 17



Mission Scientist:  Dr. Barry Huebert



Mission Objective:  Third day of intensive sampling of the microphysical properties of stratocumulus, and the turbulence structure of the boundary layer in three different locations, in order to investigate the spatial variability of the cloud.  LANDSAT and NOAA�12 overflight.



Mission Description:  Single aircraft missions.



Synoptic Situation:  Strong high pressure to the north with east to northeast low level flow.  Weak upper level low giving altocumulus and cirriform clouds over cumulus and stratocumulus.
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�GENERAL, A.M. WEATHER:  17 July 92 � 12 GMT surface high position near 50N, 25W with a 1036mb closed contour.  Estimated maximum surface sea level pressure is near 1039mb.  The entire project area remains under the influence of strong high pressure which is ridging northward and northeastward across the British Isles.  The combination of the ridging of the surface high and a surface low over the southern coast of Spain has resulted in 15kt east�northeast winds in the northern third of the project area, northeast winds at 10kts in the middle third of the triangle, and a north wind near 10kts in the southern third of the triangle.  Mostly broken (4/8�7/8) stratocu with some scattered drizzle showers exist over half of the triangle.  This region extends northward for several thousand�kilometers.  The southern one third of the triangle appears to be clearing via subsidence associated with low level diffluence.  Cirrus from an upper level storm system to the west of the project area is also being observed.



NASA ER-2:  Underflights of NOAA�12, Landsat and Spot were planned.  Take off delayed 2 hours due to low ceiling.  Only Spot was underflown.  Scene point E at 26.00N 23.4W.  Initial line into solar plane departing 11:38 from C� 36.15E, �24.4W to H�36.20N, 25.10W through E.  Returned to E and turned approximately 90 deg and followed line to G� 34.  at 24.09E.  Turned and repeated line to F-37.00N, 23.2E through E for Spot scene at 13:15.   Takeoff 1100 GMT    Landing 1415 GMT.



INSTRUMENT PERFORMANCE



MAS	OK, no problems reported or seen in quick looks.  Pilot was new and was making course corrections along flight lines resulting in more turn effects in images than normal.



CLS	The lidar worked well throughout flight.  It showed thin to thick cirrus above stratus for most of flight, with the cirrus at 9�12 km and the stratocumulus at about 1 km.  45 degree rotation of beam polarization for test of lidar depolarization calibration.



EOC	OK throughout flight.  Data looks very good.  Very minor saturation in red charnel for a few images.



RADIOMETERS	OK, no problems reported.  Hemispheric solar flux S�20 radiometers remain clown due to lack of parts lost in shipment.



MRF C-130:  Down



UW C-131A:  Coordinate flight with satellite overpasses, ER�2 and Fokker�27 for coordinated radiation/cloud microstructure measurements.  Base of stratocumulus was locally 1600 feet.  Visibility below the cloud was extremely poor due to apparent continental haze and smoke.  The climb up through the cloud revealed�droplet concentrations of up to 600 cm�3.  Remarkably, climb out on top of stratocumulus at 3400 feet ASL revealed low visibility (<3 miles) due to haze and smoke.  Scattered thin cirriform clouds were observed.  Re�entered clouds about 40 nm farther southeast for beginning of cloud microstructure measurements in

support of rad measurements.  Droplet concentrations were longer, about 400 cm-3.  Proceeded to rendezvous point flying southbound about 100�300 feet below cloud top.  Cloud thinned and lifted downwind with both base and top rising.  Top�reached maximum altitudes of 4200�4400 feet and thickness varied from transparent ( < 100 feet) to merged regions between longer layers and cumuliform clouds.  Bases of lowest clouds in these regions were found to be about 1200-�1400 feet ASL, this cloud attained maximum depth of about 1 km.  No �overshooting cumuliform tops visible.



	Two prominent microstructural features were observed on this flight.  A merged cloud region with extremely high droplet concentrations ( > 500 cm-3) was encountered beginning about 1050 Z and lasted for approximately 15 min.  Liquid water content was exceptionally high, frequently near 1 9 kg-1 during this period.  The second microstructural event was a step function�like drop off in droplet concentrations from about 450 to 250 Z which occurred at 1200 Z.  This interface was re�crossed later during a return leg.



	Climbout on top of final leg for rad experiment revealed thick haze and smoke on top of stratocumulus.  From 7500 feet ASL, the tops of the stratocumulus at about 4000 feet were not visible for extended periods! Also, wind speed cirriform clouds (fibratus, spissatus, cirrostratus) covered western semi�circle.



	Second flight:  Ferry to SMA.  Sample Clouds as air traffic considerations permit.  Only two cloud layer intercepts during this one hour flight.  One was upon takeoff from Lajes in climb to 7500 ft.  (Pilot advised that numerous airways in the Lajes�SMA triangle area prevents in�cloud sampling in this region).  Droplet concentrations about 100 cm-3 in descent through SMA stratocumulus.



NCAR ELECTRA:  The Electra investigated the transition between the aerosol rich airmass that was flown yesterday and a new, aerosol poor, airmass which was moving in from the north.  The aerosol rich airmass was characterized by dense haze both below and above cloud.  Six 15 min crosswind legs were flown in the aerosol rich air just northeast, upwind of Santa Maria (2 subcloud, 2 in cloud, 2 above cloud).



	A leg at 11000' was then flown further upwind to do 4 15 min crosswind legs in the aerosol poor airmass (one below cloud, one in cloud, one above cloud but below a haze layer, and one in the densest haze).  A descent/ascent sounding (single tooth sawtooth) was flown back to the original point but the aerosol rich airmass had advected out of the area.  Legs were flown at various levels in the boundary layer to acquire the aerosol rich airmass south of Santa Maria.  Cumulus fed broken multilayer stratus in the aerosol poor airmass.  A lest sounding was made in uniform stratus and dense haze in the aerosol rich airmass.



ARAT F-27:  Measurement of cloud radiative properties, remote sensing with LIDAR, and coordination with ER�2 and C�131 with LANDSAT and SPOT overpasses.



FMO Merlin IV:  Aircraft test flight

�Page 182 intentionally blank.�	Date:	18 JUNE	Julian Day:	170	Experiment Day:	18



Mission Scientist:  Dr. Bruce Albrecht



Mission Objective:  Study the diurnal variation of an air mass throughout a 48 hour period using several aircraft, to trace the movement of the air mass.



Mission Description:  Lagrangian mission � Multi�aircraft temporally separated.



Synoptic Situation:  Strong high pressure to the north with east to northeast low level flow.  Weak upper cold low sending altocumulus and cirriform clouds over cumulus and stratocumulus.
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�GENERAL, A.M. WEATHER:  18 June 92 � 12 GMT surface high position near 54N, 22W with a 1036mb closed contour.  Estimated maximum surface sea level pressure is near 1038mb.  The entire project area remains under the influence of strong high pressure which is ridging northeastward across the British Isles.  The combination of the ridging of the surface high and a surface low pressure trough off of the southern coast of Spain has resulted in 15kt east�northeast winds in the northern third of the project area, northeast winds at 10kts in the middle third of the triangle, and north winds near 10kts in the southern third of the triangle.  

Mostly scattered to broken (3/8�7/8) stratocu with some scattered drizzle showers exist in the project area.  This region extends northward for several thousand kilometers.  Cirrus from an upper level storm system located just west of Santa Maria is also being observed over the project area.



NASA ER-2:  Underflight of NOAA�11 at 15:40 planned.  Cirrus over most of scene was expected and the objective was to test multiple cloud level retrievals.  Initial line over Santa Maria into sun direction followed by a turn and flight line back over Santa Maria in direction from sun.  The course then followed to point F- 35.45'N 23.45'W with correction to pass through F into solar direction.  Plane then flew to satellite point 1�15.12'N 24.36'W and did flight line to point H- 33.30'N 23.47'W.  The plane then turned 180 degrees for a line through I to J- 37.00'N 25.30'W crossing I at approximately 15:40 for NOAA�11 pass.  Takeoff 1230 GMT   Landing 1640 GMT.



INSTRUMENT PERFORMANCE

MAS	OK, no problems reported or seen in quick looks.  Data looks very good.  As for all previous flights, the 13 um charnels are too noisy to be usable.

CLS	Data shows thick cirrus throughout most of the flight and extensive layer of multiple cloud layers.  The second polarization charnel failed due to loose connector so no depolarization information is available.

EOC	OK throughout flight.  Data looks very good.  Very minor saturation in red charnel for a few images.  The camera is in a new operating mode which give fewer pixels and twice as many angles per scan.

RADIOMETERS	OK, no problems reported.  Hemispheric solar flux S�20 radiometers remain clown due to lack of parts lost in shipment.



MRF C-130:  Down



UW C-131A:  Down



NCAR ELECTRA:  The Electra took off at 21:54:00 and ferried to the initial point determined by the balloons (centered) to be 38o24'N, 21o10'W.  The reported wind was 26o at 9.8 knots.  The Electra descended from its ferry altitude of 15000' and

flew "L" patterns at 295o�115o and 205o�25o at heights of 500', 2000', 4000', 5000' and 9000'.  Cloud top was just above 5000' and up to 6000' and cloud base was about 4500', with scattered clouds below.  After completing these legs, a sounding to 9000' was conducted, and the starting point was re�initialized and the next set of legs was flown at levels of 500', 2500', 5000' and 5700'�6100', which was in and out of cloud top.  The heading for the "L" was still at 25o�205o and 295o�115o.  Cloud top was at 5800'�6000', cloud base was about 5000', with some scud below.  The air in the boundary layer was polluted continental, and the air above was dust�laden continental.  The centroid of the 3 balloons released at 2200 was 37o28.5'N and 21o55.5'W at 0310, which was the final fix before departing.  The winds were 25o at 10 knots.  All balloons were aloft and transmitting upon leaving the area.  A final sounding to 15000' was conducted on departure.  There were little or no overlying alto or cirrus clouds during the flight.  Takeoff was at 21:54 and landing was at 03:52.



ARAT F-27:  Flight consisted of a boundary layer structure, surface fluxes, and CCN mission east south east of Santa Maria.  Two square patterns were flown.  One at low altitude and another at Fl90 for LIDAR mapping.



FMO Merlin IV:  Flight in the boundary layer and near the surface in the vicinity of Le Suroit.

�Page 192 intentionally blank.�	Date:	19 JUNE	Julian Day:	171	Experiment Day:	19



Mission Scientist:  Dr. Bruce Albrecht



Mission Objective:  Second intensive period studying the diurnal variation of an air parcel throughout a 48 hour period using several aircraft, tracing the movement of the air parcel.



Mission Description:  Lagrangian mission � Multi�aircraft temporally separated.



Synoptic Situation:  An anticyclone was situated west of Ireland and the whole of the triangle was covered by a northeasterly flow.  Back trajectories indicate European origin of the airmass, though visibilities locally > 15nm in mostly clear skies.
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�GENERAL, A.M. WEATHER:  19 June 92 � 12 GMT surface high position near 55N, 20W with a 1036mb closed contour.  Estimated maximum surface sea level pressure is near 1038mb.  The entire project area remains under the influence of strong high pressure which is ridging northeastward across the British Isles and southward into the Azores.  The combination of the ridging of the surface high and a developing surface low pressure trough off of the western coast of Portugal has resulted in 15kt east�northeast winds in the northern third of the project area, northeast winds at 10kts in the middle third of the triangle, and north winds near 10kts in the southern third of the triangle.  Just to the east of the project area, winds are more northerly to north�northwesterly at 10�15kts.  A large diffluent region is evident in the surface flow from the project area eastward to the coast of Portugal.  Mostly scattered to broken (3/8�7/8) stratocu with some scattered drizzle showers exist in the eastern half of the project area.  Cirrus from an upper level storm system located 500km east of Santa Maria is also being observed over the eastern half of the project area.  In addition, some altocumulus associated with an upper level disturbance to the west of the project area is reaching the western islands of the Azores.



NASA ER�2:  Grid mapping mission with the idea of supporting a Lagrangian balloon experiment.  The first flight line started at 35.39N 22.00W and proceeded due East to 35.39N 24.00W.  The ER�2 then flew a sequence of nine more E�W lines with each succeeding line displaced 10 km North of the previous line and ending at 36.27N 24.00W.  Pilot reported mixed conditions in grid area, broken

longer cloud on west side and eastern third was solid.  There was much cirrus over the area.  Takeoff 1100 GMT   Landing 1600 GMT.



INSTRUMENT PERFORMANCE



MAS	OK, no problems reported or seen in quick looks.  Data looks very good.  As for all previous flights, the 13 um charnels are too noisy to be usable.



CLS	Data shows thick cirrus throughout most of the flight and many areas of multiple cloud layers.  Data looks good.  As on all previous flights the 1.06 um charnel is effected by the prelasing problem of our old laser.  The 532 charnels may also stars to be effected.



EOC	OK throughout flight.  Data looks very good.  Very minor saturation in red charnel for a few images.  The camera is in a new operating mode which give fewer pixels and twice as many angles per scan.



RADIOMETERS	OK, no problems reported.  Hemispheric solar flux S�20 radiometers remain clown due to lack of parts lost in shipment.  Narrow FOV radiometer data reported to be excellent.



MRF C�130:  A successful flight was carried out as part of the second Lagrangian experiment.  The NCAR Electra had succeeded in tracking the constant level  balloons during its first flight and provided the C�130 with information about the current centroid position just before take�off.



On transit to the operating area, broken stratocumulus was seen, with thin altocumulus at 9000ft and cirrus at high level.  The stratocumulus thickened as the operating area was approached, and some large cumulus tops were observed to be poking through the stratocumulus top.  The initial profile showed a 700ft thick�layer of stratocumulus with scud below and a complex boundary layer structure.  There appeared to be 4 layers, with scud and cumulus rising up from the lowest layer top.  The inversion height was 6200ft, and decoupling was seen at 4300ft, 3200ft and 2100ft.



	Initially, the three centroid balloons were located, so a centroid was calculated and the first L�pattern stack orientated accordingly.  However, two of the balloons made no further trans� missions after 0550 GMT, and since it was uncertain whether or not the remaining balloon, a ballasted balloon, was still in the air, it was decided that the flight pattern should change to cross�wind legs only, drifting with the wind at each level, in order to best track the airmass.  From then on, the remaining centroid balloon and those balloons launched at 21:30 and�22.30 GMT, which had also been located, were used for reference only.



	Three vertical stacks were carried out, separated by cross�wind profiles.  The stratocumulus was found to be dominated by the presence of cumulus beneath, such that the stratocumulus was thickest and the droplet concentrations highest when there were large cumulus beneath rising up into it.  There was significant turbulence when passing through regions of large cumulus, and spikes were seen in TWC and theta�e, indicating that the cumulus was bringing surface layer air up into the layers above.  Where the cumulus were small the

stratocumulus was thin, and there were breaks between the stratocumulus patches where there were large numbers of smaller cumulus.  The aerosol concentration in the boundary layer was very high, at around 2000 cm-3 and visibility was very�poor.  Droplet concentrations in the stratocumulus varied between 150 � 500 cm-3 and large amounts of drizzle were seen, which extended down to the surface in places where the Cu/Sc was thickest.  The inversion height was found to vary between 6400 � 6800ft and the cloud top was fairly irregular, with some very �large cumulus tops extending above the main stratocumulus level .  There was a significant directional wind shear, between around 030( in the lower half of the boundary layer and around 340( in the cloud layer.  This resulted in the stacks drifting slightly eastwards, so the third stack was repositioned further west to correct for this.



	After completing the stacks and moving away to allow the Electra to continue, saw tooth profiles were carried out in an arc around the operating area and back to Santa Maria in order to sample the variability of the region.  These continued to show a complex boundary layer structure, with the cumulus bases mostly between 1300�1400ft and coinciding with the top of a well�mixed surface layer.  North of the original operating area, the air above the inversion was much drier, and considerably cleaner than the air below the inversion.  There were much larger breaks between patches of stratocumulus in this region but there were still large numbers of cumulus.  In the lest saw tooth profile, near the island, the aerosol concentration was much longer below the inversion than before, possibly indicating that the island was under the influence or a more maritime airmass than was seen further east.  Take Off:  0431 GMT Landing:  1257 GMT.



	It was not possible to calibrate the Barnes PRT4 during the flight because of problems with the black body heater/cooler.  The MARSS radiometer is thought to have been producing untrustworthy data throughout.



UW C�131A:  Track tetroons, measure air mass properties as part of Lagrangian experiment, focal point on "marine" sulphur concentrations.  The climb out of SMA revealed moist layers to 50�6000 ft.  though stratocumulus cloud top about 4000 ft..  Ferry to tetroon locale at 7500 ft., then descended to 2000 ft.  to begin flight legs perpendicular to wind.  Three cloud layers present, including scattered to broken thin cirriform.  Lower clouds consisted of scattered to broken stratocumulus at 5500 to 6000 ft., depth mostly <500 ft., and cumulus "castellanus" (narrow towering cu), some of which grouped in cumulus congestus clouds whose tops penetrated and thickened the stratocumulus layer in the manner of a water anvil.  Overshooting tops peaked at 6500 ft.  in the vigorous clouds which were intercepted at the western edge of the leg at 6000 ft..  (Climbed on top following�a few cloud intercepts due to chem bag requirement for dry air.) Liquid water peaked at an indicated 2 9 m�3.  Droplet concentrations were > 500 cm�' in these clouds.  Extremely murky looking environment with poor horizontal visibility, less �than 2�3 nm.  Haze layer also on top of stratocumulus in some limited areas.  Stratocumulus clouds appeared to form in haze layer.  Moist air (dewpoint depressions ~ 5 deg C) appeared to extend above haze.  Dry air (dewpoint depressions >20 deg C) not encountered until about 7000 � 7500 ft.  Cloud intercepts were rare, however, constituting less than 5% of flight time.  This was �due to the fact that mesoscale clusters of clouds were not located in the region where the Langrangian flight legs took place.  In spite of flying into and underneath �a major complex of cumulus congestus clouds, neither 2�D imagery, aircraft �forward windscreen checks, nor other visual observations of surrounding clouds revealed any drizzle from these clouds.



NCAR ELECTRA:  Mission 1:  Langrangian flight:  no flight notes



Mission 2:  The Electra took off at 21:57:00 and ferried to the initial point determined by the two remaining constant�level balloons:  #7 and #15.  The starting point was 35(N, 22(W, with winds at 11.3 knots at 0(.  The Electra descended from its ferry altitude of 15000' and flew "L" patterns (10 min per leg; 20 min per level) on headings of E�W and N�S, at heights of 500', 1500', 5000', 5800' inversion sawtooth at 6000'�6500' and 10000' during the first stack.  Cloud top was (6000'�6500') with scud underneath with bases at about 2000'.  Balloon #15 was lost early in the flight, and #7 was used for initializing the second stack.  After a sounding from 1000' to 500', the second stack was flown starting at 34(OO'N and 22(30'W with balloon wind of 12.2 knots at 11(.  The starting point was at the SW end of the N�S, E�W stack.  The levels flown were 500', 1800', 5800', 10000' and inversion sawtooth, which was between 6000' and 6500'.  Cloud cover was measured through the mission, with intermittent moderate turbulence in the upper cloud layer.  Initially, 3 layers were discernible, but later only 2 layers.



	After the stacks, the airplane ascended to 19000' departing the area and ferried back to SMA.  By the end of the flight, the cloud cover was almost 100% at 6000'�6500'.  However, we passed over clear area on the ferry back.  The final position of balloon #7 was 33(32.6', 22(9.1' with 13.4 knots at 0( at 03:25



ARAT F�27:  (up)



FMO Merlin IV:  (up)



�	Date:	20 JUNE	Julian Day:	172	Experiment Day:	20



Mission Scientist:  Dr. Bruce Albrecht



Mission Objective:  Third intensive period studying the diurnal variation of an air parcel throughout a 48 hour period using several aircraft, tracing the movement of the air parcel.



Mission Description:  Lagrangian mission � Multi�aircraft temporally separated.



Synoptic Situation:  An anticyclone was situated west of Ireland and the whole of the triangle was covered by a northeasterly flow.  Back trajectories indicate European origin of the airmass, though visibilities locally > 1 5nm in mostly clear skies.
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�GENERAL, A.M. WEATHER:  20 June 92 � 12GMT surface high position near 54N, 20W with a 1036mb closed contour.  Estimated maximum surface sea level pressure is near 1038mb.  The entire project area remains under the influence of strong high pressure which is ridging northeastward across the British Isles and southward into the Azores.  The combination of the ridging of the surface high and a developing surface low pressure trough off of the western coast of Portugal has resulted in 15kt east�northeast winds in the far northern portion of the project area and more northerly winds at 10kts over the eastern half of the triangle.  Winds�over the far southern section of the triangle are northeast near 10kts.  Just to the east of the project area, winds are more north�northwesterly at 10�15kts.  A large diffluent region is evident in the surface flow from the project area eastward to the coast of Portugal.  Mostly scattered to broken (3/8�7/8) stratocu with some scattered drizzle showers in the eastern half of the project area.  In addition, some altocumulus and cirrus associated with an upper level disturbance and surface low pressure trough 600km to the northwest of the project area are reaching the central islands of the Azores.



NASA ER�2:  Down



MRF C�130:  A second successful flight was carried out as part of the second ASTEX lagrangian experiment.  During the first day of the experiment, all but one of the balloons (#7) had been lost.  The Electra on its third mission had found a deep boundary layer capped by stratocumulus with some cumulus clouds under it which was being advected southward in the triangle.  However the cumulus activity was far less than the previous day.  The vertical wind shear through the cloud had been maintained overnight and balloon #7 was being used to read just 

the position of the L shape at the end of each stack.  It was decided that as there was only one balloon left, a representative centroid position could not be determined, therefore the C�130 would fly only cross wind legs in the stack.



	The C�130 transited out at 20,000ft to the last reported Electra air position (33deg 37.6mins N 22deg O9.1mins W wind 360deg 13.4kts).  Close to Santa Maria only small cumulus clouds were observed.  However on approaching the operational area an extensive sheet of stratocumulus was seen to the east and south with cumulus tops poking through the top of the stratocumulus layer.



	The first profile was carried out from 15,000ft to 50ft into the operating area.  The top of the stratocumulus layer was found at 6,000ft with its base around 5,500ft.  The boundary layer was very hazy with scattered small cumuli.  Near the end of the profile, the aircraft flew under an edge to the stratocumulus sheet into clear air which had only small cumuli in it.  The cloud layer was decoupled from the surface layer which was well mixed and convective in nature.  The cloud layer was also well mixed and there was a relatively deep transition region between the two.  A cross wind stack drifting with the wind was flown at 

the following levels:  (a) 100ft, in the surface layer; (b) 1000ft, in the surface layer; (c) 1,600ft, in the transition region; (d) 2,200ft, in the transition region; (e) 2,700ft, in the cloud layer (above base of cumul) but below base of stratocumulus); (f) 4,500ft, in the cloud layer (above base of cumul) but below base of stratocumulus); (9) 6,300ft, in stratocumulus cloud; and (h) 7,000ft, above the inversion.



	A porpoising run through the top of the stratocumulus between 6,000ft and 6,600ft at 200ft/min was also carried out.  Each of the runs either started or ended on the clear side of the stratocumulus edge.  The top of the stratocumulus layer was found to slope clown towards the edge of the cloud sheet.



	Significant differences in the turbulent characteristics of the three layers were observed and the cumulus clouds were seen to be mixing surface layer air up into the transition region.



	A cross wind profile was then carried out from above the inversion to 50ft drifting with the wind.  We still had contact with balloon #7 and it was found that very little alteration to our position had to be made to remain 30km to the north of it.  The boundary layer winds were still from a north or north northwest direction.  The boundary layer characteristics remained basically the same with the surface layer getting a little deeper.  A cross wind stack drifting with the wind was flown �at the following levels:  (a) 100ft, in the surface layer; (b) 1000ft, in the sulfate layer; (c) 1,500ft, in the transition region; (d) 2,500ft, in the transition region; (e) 3,500ft, in the cloud layer (above base of cumul) but below base of �stratocumulus); (f) 4,500ft, in the cloud layer (above base of cumul) but below base of stratocumulus); (9) 5,000ft, occasionally in stratocumulus cloud; and (h) 6,700ft, above the inversion.



	As we ascended in the stack the stratocumulus cloud above was becoming progressively thinner and more broken.  When we attempted to fly in the stratocumulus layer, it was found there were very large holes in it, and what cloud was there was distributed at two or three levels in the inversion and was less than 200ft thick.  The cumulus clouds in the boundary layer appeared to form in patches and surface layer air was clearly seen being advected up to the transition layer by them.  Very few of the cumulus towers were reaching the height of the inversion.



	Another profile was then carried out across wind drifting with the wind.  No stratocumulus was flown through on this descent but a large number of cumulus clouds were encountered.  As the Electra was now close to joining us only four straight and level legs across wind could be flown in the next stack.  These were at the following, levels:  (a) 100ft, in the surface layer; (b) 1000ft, in the surface layer; (c) 1,800ft, in the transition region; and (d) 2,300ft, in the transition region.



	During this stack, two very close overpasses of the Malcolm Baldridge were made.  Near the end of the 1,000ft run, we passed it about 1 mile to our left and at the beginning of the 1,800ft run we flew immediately over the top of it.  Very little stratocumulus was seen but increasing amounts of cumulus clouds were encountered.  Before leaving the area the Baldridge passed on a message that they had steamed through an 'unpolluted edge' 20nm to the west of 32deg N 22deg 17.45mins W.



	It was decided to attempt a low level overpass of the buoy at B1 in the center of the triangle which was not very far away.  A 100ft straight and level run was flown due north (along wind) directly towards the position of the buoy.  Once again we passed quite close (2nm to our right) to the Baldridge at the beginning of the run.  As we moved northward the visibility in the boundary layer improved significantly and the cloud amounts above decreased with only small shallow �cumuli present.  Towards the end of this run northward we passed within 1 mile to our left of the Oceanus which was steaming due south.  Pollution levels were �much lower in this area than in the area of our first stacks.  Unfortunately we did not make visual contact with the buoy but we turned and made another 10ft run across wind over its estimated position.  At the end of this run we encountered a small patch of stratocumulus with a lot of cumulus beneath it.



	The aircraft then profiled to 24,000ft to carry out some MCR short wave calibrations and a calibration of the M'ARSS.  This was done in a box pattern with 5 minute legs into and across the sun.  Very little cloud was visible above the 

aircraft although the atmosphere above appeared quite hazy.  Some thin cirrus was visible on the horizon.  The boundary layer clouds from this altitude had quite an interesting appearance.  There were a few small patches of stratocumulus below which were thin and were separated.  Cumulus clouds could be seen beneath them (was the stratocumulus formed as a spreading out of these cumulus clouds?).  Odd shallow cumuli could be seen in between these patches.



	The sortie was completed with a profile down to 50ft from 15,000ft in clear air and a profile up to 6,700ft also in clear air.  Very little cloud was encountered on the transit back to Santa Maria, but some large cumulus clouds were observed over the island, probably generated by surface heating.  Takeoff:  0519 GMT Landing:  1425 GMT.



	It was not possible to calibrate the Barnes PRT4 during the flight because of problems with the black body heater/cooler.  The MARSS radiometer still had some noise on its housekeeping channels



UW C�131A:  Down



NCAR ELECTRA:  Lagrangian mission (?) No mission notes.



ARAT F�27:  (up)



FMO Merlin IV:  Unknown
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