	Aircraft
	DC-8

	Flight Number
	DC8-100114

	Flt Req # 
	108002

	Flight Hours
	11.5

	Date
	10/25/09 

	Purpose of Flight
	ICE Bridge-86th Parallel Survey - W 120° to E 10° Arc

	Aircraft Status
	Airworthy

	Sensor Status
	All installed sensors operational.

	Significant Issues
	None

	Accomplishments
	High Altitude LVIS and radar survey on the 86th parallel. LVIS collected 13.2 M laser measurements along the southern most ground track of the ICEsat satellite. The data set was complemented with MCoRDS, Ku Band radar, and Snow radar data. All atmospheric measurements operated nominally with DACOM reporting best flight results to date. Four pilotage techniques were evaluated with the most accurate technique being short segment FMS coordinates with ATM track deviation displayed for pilot feedback.

	Planned events
	Planning for Pine Island Glacier second flight tomorrow.


LVIS high-level flight-1; Arc at 86 S, FLT 6
Seelye Martin
October 25, 2009
Weather summary: Our original plan was to fly Thwaites-Smith-Kohler-1, but this morning, the region had marginal weather. The plateau, however, looked good, from forecasts at South Pole, AMPS model, Rothera forecast, and Chilean Flight Services forecast. We therefore decided to proceed with the LVIS high level arc at 86 S, which is based on the idea of intersecting as many ICESat tracks as possible. 
Take-off at 0940 local, rapid climb to 33,000 ft. 1122: climbing to 35,000 ft with permission.
1210: intermittent sea ice visible through cloud deck. 1252: continues intermittent, passing Charcot Island, Wilkins Ice Shelf, but can’t see them through clouds. 1309: sea ice visible through clouds, LVIS taking data; aircraft has asked for clearance to climb to 37,000 ft. Will make landfall at Bryan Coast. 1318: at 33,000 ft, turbulence.  1326: Landfall. 1354: passing Mt Vinson, the highest point in Antarctica at 5,000 m, to aircraft left. 1400: LVIS has seen surface.1410: Clear surface, looks like the mission will be a success. 1434: John Arvesen confirms that surface is clear with very little relief. He has excellent contrast-stretched photos of the surface.  1505: passing over smaller mountains.
 1515: beginning turn onto Arc. 1539: on arc, good visibility persists. 1612: Bill reports seeing crevasses with vapor coming out of them, needs verification. 1636: finished the 86 S arc. A real milestone. Bill Brockett says the plane observed a airtemp of -73 C on the arc, -75 C is their operational limit, so this is the coldest that the plane has been. For completeness, I next give the weather from South Pole. Please note the light winds at the surface, which mean negligible blowing snow, and better photographs and laser returns.
Weather at South Pole: KN060 QNH2836INS GRID04012KT  
Forecast period:  1900 UTC 25 October 2009 to 0200 UTC 26 October 2009  
Forecast type:  FROM: standard forecast or significant change  
Winds:  from the NE (40 degrees) at 14 MPH (12 knots; 6.2 m/s)  
Visibility:  1.49 miles (2.40 km)  
Ceiling:  6000 feet AGL  
Clouds:  few clouds at 1000 feet AGL
broken clouds at 6,000 feet AGL  
Weather:  BLSN IC GR  (blowing snow, ice crystals, hail) 
1725: descending toward the Filchner ice shelf. 1810: crossing Filchner;
1837: crossing diagonally over Peninsula. 1855: we are over an immense cloud deck.
2155: land at Puinta Arenas after calibration passes over runway. Flight duration is 11 hr 28 min.
Instrument summary:
ATM: on standby
DMS: Clouds compromised the first part of the mission over the Antarctic continent and the last part over the Antarctic Peninsula.  However, the further south we flew, the clearer the view to the ice surface.  Both the DMS and the LVIS cameras were operational. Geo-referenced imagery was obtained over all the clear and somewhat hazy portions of the flight track, south of 75 on the southbound leg, virtually the entire track on the 86 parallel, and most of the return track south of the Peninsula.  From an altitude of 30,000 feet above the ice, the DMS provides a pixel resolution of approximately 2 meters and a footprint of 11.5 kilometers along-track and 7.6 km cross-track.  The LVIS camera, with its higher resolution of 0.7 meters has a correspondingly smaller footprint of 3.8 km along-track and 2.5 km across track. It was apparent from the acquired imagery, that the surface roughness varied considerably along the entire track and that in places the ice was quite smooth.  The area extent of some of the roughness is on the order of meters to ten’s of meters.  The 25-meter footprint of LVIS will certainly be averaging the surface roughness over these areas.  It is possible that imagery from the DMS, using its long stereo baseline (65 along-track field of view), can derive the small-scale roughness to a resolution that LVIS cannot.  At the least, the DMS and LVIS camera imagery can be used to determine the area scale of the ice roughness and assist in interpretation of the LVIS results.
MCoRDS: MCoRDS collected data continuously over the land ice portion of the mission, ie, more than six hours. Surface echoes were continuously tracked throughout and the bed echo was easily detected about 30% of the time. Post processing should recover much of the remaining 70%. Ice thicknesses of 2.6 km or more were detected at several locations.
 LVIS: Here are a couple of LVIS "edge-of-the-polehole" flight graphics for your interest. First one shows three views of the data: Top plot shows a map of where we actually collected data - gaps are due to clouds - it was clear from just after we hit land on the way in to about half way over the peninsula on the way out (pretty awesome!). Middle plot shows the LVIS footprint locations (longitude vs latitude) around the arc at 86S. Bottom plot shows longitude vs surface elevation (m) around the arc measured by LVIS on the flight. The second graphic shows a close up of the data swath for a portion of the 86S arc - the blue are the LVIS footprint locations. The yellow/green spots show the locations of the ICESat footprints. There are just over 550,000 ICEsat footprints within the data swath. The pattern of the swath on the ground is caused by the aircraft periodically turning to stay along the 86S track. It was a great flight!!!
 DLH/DACOM/WAS: This was a very exciting flight for us. Prior to today's flight, we had seen a lot of variability during our treks through the stratosphere enroute to and from Antarctica. Today's flight, conducted completely at high altitude, was perhaps our most interesting yet during OIB. We entered the stratosphere during our flight south. This was indicated, as usual, by falling N2O and CH4 concentrations, and supported by falling CO concentration. As we got closer to 86 degrees south latitude, we observed CO, CH4, and N2O levels all rising at an altitude of 38000 ft. The rise was sporadic and highly structured, but the trend was in the positive direction. The CO concentration passed the ~50 ppbv seen throughout the troposphere on this campaign, and eventually reached ~64 ppbv. At that level, the N2O was at its tropospheric value of ~321 ppbv, and methane was also constant near 1770 ppbv. All across 86 south, we saw these high tropospheric-like concentrations. Post mission analysis will allow us to determine the source of this air. The WAS instrument collected many samples on this part of the flight, capturing data in concert with the variations observed by DACOM. With DLH, we observed the lowest water vapor concentrations of the campaign, while at 86 south, generally below 5 ppmv and at times getting down to close to 4 ppmv.
AVOCET: In-situ CO2 data were collected from Punta Arenas to 86 S.  CO2 mixing ratios were representative of background values:  385 to 386 ppmv.  Along the 86 S parallel at 38,000 ft, enhanced CO2 levels were observed indicating the sampling of lofted or subsiding  pollution.  During the remainder of the flight, tests were run to characterize a new infrared gas analyzer.  
Gravimeter: appeared to work, needs post-processing.
Snow radar, Ku-Band: no data taken.
Rose Dominguez: The POS/AV systems continue to work well, recording continuous data throughtout today's polar flight.  There was one minor glitch with aircrafts ethernet connection, but it did not adversely affect our data.  The systems are ready to fly.
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