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Antarctic Flight 7  Pine Island Glacier #2
	Aircraft
	DC-8

	Flight Number
	DC8-100115

	Flt Req # 
	108002

	Flight Hours
	10.9

	Date
	10/27/09 

	Purpose of Flight
	ICE Bridge-Pine Island Glacier – 2

	Aircraft Status
	Airworthy

	Sensor Status
	All installed sensors operational.

	Significant Issues
	None

	Accomplishments
	Low level survey over Pine Island Glacier. Weather conditions were excellent, only two lines had partial obscuration. ATM, MCoRDS, and Gravimeter reported normal operation throughout the flight. DMS had 10 cm resolution over all tracks at 1 image/sec frame rate. DACOM/DLH and AVOCET reported normal operations. Ku/ Snow Radars and LVIS used part of the flight for system refinements. LVIS collected sea ice data and calibration maneuver data.

	Planned events
	Planning for TSK-3 tomorrow


Pine Island-2 (Autosub lines overflight at Pine Island), FLT-7

October 27, 2009

Seelye Martin

 Weather Summary: This was a difficult decision. The AMPS forecast showed that Pine Island Bay was located between two lows, one to the east, one to the west, but the Bay was clear. However, thermal IR at 0300 UTC showed what appeared to be low clouds or fog over region. Visible was dark; we were unable to download anything in either the visible or IR later than 0300 UTC. The Chilean Flight Services model showed that there would be no cloudiness in region, but unfortunately their AVHRR, which is a direct download, did not extend over Pine Island. The whole thing was reminiscent of our first PIG flight, when we expected perfect weather, but encountered a cloud deck up the glacier. But, there was no reason not to fly, except for the sparse data. So we decided to launch, with the option of diverting to TSK-1 if cloudy over Pine Island.  The general problem with the weather is that only lows circulate around the continent, so we either launch into a low or into a trough, where the troughs are clear at high altitudes, but have weak winds and fog/low clouds. I guess the best place to fly would be into the trailing edge of a low, where the winds are off the ice, and relatively strong.

 

Purpose of mission: The purpose of the mission was to overfly and extend two of the British Autosub tracks under the PIG ice tongue taken last summer. The Autosub made sonar surveys of the topography of the bottom of the ice sheet, and sea bottom along their tracks. Between Pine Isand-1 (not yet flown) and Pine Island-2, we plan to cover their tracks and extend them, especially on the east, where the sub was blocked by a ridge. In this flight, we will fly two lines across the ice tongue channel, and fly and extend 2 of the 3 sub lines. We will complete the survey later when we fly Pine Island-1. We also plan to fly six ICESat lines that criss-cross the glacier. 

 Mission time-line: Take-off time was 0859:33 local. 0938: flying over uniform stratus deck at 33,000 ft. 0958: over broken clouds, surface is visible. 1046: pilots report clear air ahead; LVIS is having problems with laser. 1102: sea ice is visible through cloud deck, but LVIS is down. 1200: about 0.5 hr from our descent to low altitude for survey. 1210: 31,000 ft, cloud deck below, heading for Pine Island, have started our descent, John Sonntag just came by, says it looks good, clouds are ending up ahead.

 1234: started first line at SKN, surface is clear; 1245: entered cloud bank over glacier. ATM is not getting through, camera is not getting through. Certainly is clear to the left of plane. Moderate chop. Pilots report starting to clear up ahead. 1248: ATM is working as we clear the cloud. Headed for point 4 on the chart. Haze on surface, but can see features, It is really rough. 1251: haze increasing but surface is still visible. Point SXS, hairpin turn, running down the ice tongue to pick up Autosub line. Blue sky above, what a contrast.  1255: finished turn, we are a little wide on the turn. Surface is clear; we are swinging wide on the line. Nice clear surface. 1300: at open water, beautiful bergs. Ice fog over open water, icebergs. Air temp -22 C, so this is cold, I’m not sure how open water is maintained, maybe upwelling from below? But wouldn’t that be at the freezing point? Airspeed is 250 kts.

 1302: turning again to run up the ice tongue on the Autosub line at nav pt S3L. Over stratus deck, wind speed 5 kts. 1305: running up the ice shelf close to sub-line.1307: choppy, bright defuse sun, 1310: surface is back.  1327: running down the next Autosub line, just lost surface with laser.1330: maneuvering at point 10. Now we are going to run a group of ICESat lines up the glacier. 1354: first ICESat line is very clear; MCoRDS is getting good data, with depths of up to 1.5 km, several troughs and peaks exhibited in display. 1401: maneuvering onto second ICESat line. 1405: starting second ICESat line, surface is visible through haze. 1417: half way through second line, out of six.1427: finished line 2, maneuvering onto line 3. This one goes across the middle of the ice shelf. 1435 starting line 3.  1451: coming up on the end of line 3. 1454: maneuvering on to leg to line 4.  1501: starting line 4.  We are in a thin cloud deck, but surface is still visible.1515: crossed center-line of glacier on leg 4, depth is about 2 km. 6,000 ft). GPS altitude is about 2,800 ft, so well below sea level. 1522: end of line 4; maneuvering onto line 5. 1520: starting line 5. Surface is clear. 1544: upper Pine Island at about 5,000 ft, winds are 20 knots. 1551: end line 5, fog has moved in, maneuvering to beginning of line 6. 1556: return from surface is back, coming up on final line 6. 1600: starting line 6. 1614:  4-min from end of line, where we will begin our ascent.  LVIS is working after swapping out digitizers, hopes to collect sea ice data on return to Punta Arenas. 1620: begin ascent to transit back to Punta Arenas. 1900: begin descent into approach altitude.  So high-level, low-level laser calibrations over airport; 1943: land. Flight duration is 10 hr 44 minutes.

 Individual instrument reports:

 ATM: At the seaward end of the Pine Island Ice Tongue, an ice fog cloud was encountered, terminating the laser observations. However, the majority of the lines upstream were cloud and ice fog free. The ATM GPS & Cambot systems all functioned very well, with over 150 million laser elevation measurements made. Ramp passes over the PA airport were made at 10,000' and 1500' for LVIS and ATM. Given the patchy cloudiness, the ATM was about 85% successful.
 DMS: This mission was a complete success for the DMS.  Excellent imagery (~11,000 images), matching the ATM swath width, was acquired over the entire series of flight lines.  Ground resolution was approximately 10 cm.  Each image contained three to four views of each ground feature, providing multiple stereo baselines.  The flight lines crossing each other will provide excellent opportunities to establish and check the bore-sight of the system. The interface with the Applanix 510 is stable and should provide precise geo-rectification.  Returning to base during daylight is highly beneficial, as Toni Schenk has set up a surveyed grid around the airport to test the optical stability of the DMS system.  This is accomplished through imaging the site at the conclusion of multiple missions, then comparing the derived coordinates over time. Several HD videos were acquired for Steve Cole during periods of aircraft turns between flight lines.
 MCoRDS: Radar depth sounding data were collected during all lines in the low altitude survey of the Pine Island Glacier. About 1.6 Terabytes of data were collected. Bed echoes were detected for more than 80% of the survey lines as shown by the real-time display. Clear basal echoes were detected over both the ice shelf and within the glacier channel.
 LVIS: Instrument was operated during transit toward target, and was acquiring data nominally over open ocean when the system stopped responding to triggers from the laser.  The symptoms all pointed to the primary digitizer as the failure point, and the spare (in our spare data system computer) was moved over to the primary computer.  The computers were buttoned up, re-installed in the racks and the LVIS instrument was operational throughout the entire low altitude data collection runs.  We collected roughly 7 million low altitude elevation samples with an approximate footprint of just under a meter.  These data will allow comparison with our high altitude Pine Island Glacier data set.  The instrument was operated over land and sea ice as clouds permitted on the transit back to Punta Arenas.
 POS/AV (formally Rose Dominguez): Rose has gone home and been replaced by Bob Billings. He reports that today's flight had no problems with either POS-AV systems.
 AVOCET/DLH/DACOM/WAS: During Science Flight 7, all in situ samplers (AVOCET, DACOM, DLH) recorded concentration levels very consistent with what we've seen on previous flights, both during the portion at low altitudes and the long stratospheric legs at high altitudes. The WAS instrument did not collect samples during the flight in order to give time to reconfigure some of the cans for extended sampling during the Punta Arenas characterization portion for Science Flight 8. AVOCET took 37,000 data points of trace gas samples.
 Gravimeter: looks normal, needs post-processing.
 Snow and Ku-Band radars: Objectives for the flight were to troubleshoot GPS and data acquisition issues and refine waveform settings for future flights. All issues were resolved and both radars collected close to 200 GB of raw data. This was the first flight that the Ku-band Radar operated with 2-GHz bandwidth. On the fly, both systems were able to see fine, near-surface, internal layers with the Snow Radar penetrating the surface deeper than the Ku-band Radar. Multiple values of receiver front-end attenuation were tried with the Snow Radar. More attenuation implies less sensitivity, thus the ability to resolve deeper layers is compromised. With less attenuation comes higher sensitivity and the ability to resolve deeper layers, but at the consequence of higher range sidelobes.
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Map of Pine Island area, with Eric Rignot's velocities shown in background, red is fast, blue is slow. Green lines are our survey,

