TC4 ER-2 Science Flight: Aug 6, 2007

Flight Report

Flight Scientists: S. Platnick, P. Newman

Sortie: 07-9028
Pilot:
Dave Wright

Takeoff (MROC):
1255 UTC (7:00 AM local)

Landing (MROC):
1740 UTC (11:30 PM local)

Duration: 4.7
Objectives: 

· ITCZ cirrus outflow (ER-2, DC-8, WB-57)
· Sub-visual cirrus observations (ER-2, DC-8, WB-57)
· Boundary layer stratus observations (ER-2, DC-8)
· Upper-tropospheric water vapor comparisons (ER-2/S-HIS, DC-8) 
Satellite Coordination: 

Terra overpass of Galapagos at 1646 UTC (see map below, courtesy M. Nordeen et al.), Aura/MLS at ~1644 UTC, IASI overpass at 1506 UTC over Panama.
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Flight Plan Summary (see RTMM maps): 

DC-8, ER-2, and WB-57 took off at 5:45, 6:15, and 6:30 local, respectively.

The ER-2 climbed to altitude to meet up with the DC-8 about a quarter of the way along the first leg to the southwest. The WB-57 followed along the same track. The DC-8 descended to the boundary layer by the time it reached the southern waypoint of the first north-south Galapagos leg. The ER-2 and DC-8 coordinated at the start of the next leg towards to the north. Both aircraft then headed toward the west along the original flight plan. However, due to the presence of Von Karman vortex pair generation to the northwest of the Galapagos, the DC-8 stayed in the boundary layer to sample clouds in the northern vortex.  The ER-2 overflew the same vortex before the DC-8 arrival (see MASTER image and DC-8 photo on subsequent pages). The ER-2 then continued westward before heading along a 12° heading to track Terra, and then RTB.
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blue line: ER-2 flight track

red line: DC-8 flight track 

GOES IR image

Flight track w/time code courtesy of NASA Ames Airborne Science & Technology Facility, R. Dominguez et al.
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Comments:

Pilot reported 40-50 knt winds out of the east, -72 C at 65 kft during initial leg, about -67 C towards the Galapagos, no turbulence. Pilot saw “swirl patterns” in the cloudsc north of the Galapagos during the southeast leg that set up the two parallel legs; it is likely that these were vortices associate with those observed in GOES and flown over later in the flight (~ 1615 UTC). On return leg to San Jose, the pilot noted a large cell at 8°03’ N, 87°27’ W.

Intermittent transponder problem noted during flight. 

GOES Visible Imagery of Von Karman Vortices in Bloudary Layer Clouds off Isabela Island, Galapagos

GOES imagery courtesy of Kirk Ayers et al. (LaRC). Orange line = DC-8; Purple line = ER-2 (which continued onto the west out of the image).
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MODIS Terra QuickLook Imagery

MODIS Rapid Response (courtesy J. Schmaltz, GSFC): RGB = 0.87, 1.6, 2.1 µm

White clouds indicate liquid water, strong coral/redish color clouds indicate ice, slightly redish clouds might indicate larger water droplets and/or ice particles and/or cirrus overlying water clouds.
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MODIS Cloud Product Quicklooks (courtesy K. Strabala, Wisconsin CIMSS): RBG = 1.6, 0.87, 1.38 µm (false color composite for highlighting thin cirrus)

Blue indicates thin cirrus, Aqua indicates ice, Yellow indicates low liquid water clouds, White indicates higher water clouds.
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MASTER Quicklook

MASTER false-color composite at ~1616 UTC, RGB = 1.6, 0.54, 1.88 µm (courtesy of NASA Ames Airborne Science & Technology Facility, R. Dominguez et al.). Also, see photograph from DC-8 below.
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Cloud Physics Lidar (CPL) Quicklook

Highest thin/subvisual cirrus tops were at 16 km around 1500 UTC; 15 km cirrus tops throughout the western portions of the flight (courtesy B. Hart, M. McGill GSFC). The origins of the aerosol layers are thought to be biomass burning sources in South America (see, photograph on next page, courtesy M. Schoeberl).
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Picture of aerosol layer taken from DC-8, 1453 UTC (courtesy M. Schoeberl). At that time, the ER-2/CPL indicated aerosol layers generally 3-4 km. Thin cirrus also apparent.
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Picture of cloud vortex from the DC-8 (courtesy M. Schoeberl).
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ER-2 Science Aircraft Status: Intermittent transponder (broadcasts identity and altitude) problem noted in-flight. The problem was reproducible on the ground and thought to be related to a connector/wiring problem. The ER-2 would be grounded if the transponder cannot be fixed (required by ATC).

ER-2 Science Instrument Payload and Status:

	Instrument
	Status
	Notes

	CPL

Cloud Physics Lidar
	G
	

	CRS 

Cloud Radar System
	G
	

	EDOP

ER-2 Doppler Radar
	G
	

	AMPR

Advanced Microwave Precipitation Radiometer
	G
	

	CoSSIR 

Compact Scanning Sub-mm wave Imaging Radiometer
	G
	

	MASTER

MODIS/ASTER Airborne Simulator
	G
	

	S-HIS

Scanning High Resolution Interferometer
	G
	

	IR Radiometer

Broadband flux radiometer

(nadir & zenith)
	G
	

	SSFR

Solar Spectral Flux Radiometer

(nadir & zenith)
	G
	

	MVIS

video camera
	G
	

	MTP

Microwave Temperature Profiler
	G
	


G = good; P = partial data collected; F = failure, no data
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