	Aircraft
	DC-8

	Flight Number
	DC8-100113

	Flt Req # 
	108002

	Flight Hours
	11.4

	Date
	10/24/09 

	Purpose of Flight
	ICE Bridge Sea Ice survey, Weddell Sea

	Aircraft Status
	Airworthy

	Sensor Status
	All installed sensors operational.

	Significant Issues
	None

	Accomplishments
	ATM sea ice survey. Conducted low level transects Northwest to Southeast across the Weddell Sea. Generally good visibility for ATM and all the other related low altitude instrumentation were operational. Altitudes during transects varied between 600 ft and 1500 ft. This was the first time the area had been surveyed with this complement of measurements. The atmospheric sensors also collected data throughout the flight and reported more significant tropospheric structure that seen on previous flights.

	Planned events
	Planning for  Thwaites-Smith-Kohler-2 flight tomorrow


Flight Summary

Sea Ice-2 (Cape Norvegia traverse in the Weddell Sea), FLT 5

October 24, 2009

Seelye Martin

(We dedicate this mission to Dr, Josefino Comiso, NASA Goddard Space Flight Center, who first attempted aircraft sea ice studies in the Weddell Sea)

 Weather summary: This was a very difficult call. Because the backbone of the Peninsula is a 4,000 m high barrier to the prevailing weather systems, the Weddell weather is difficult to forecast. However, the AMPS forecast showed that the central Weddell is clear, with low clouds to south, and a big low to the north, moving slowly to the east. Location of low differs between ECMWF (European Center for Medium Range Forecast in Reading) and AMPS. Visible satellite imagery was not available for the region, while IR shows a variety of clouds plus some possible sea ice. Chilean Flight Services is not really set up to do the Weddell, but their wind model shows 25 kt winds over northern surface associated with the low, except near coast where they had weak winds with potential ice fog. They predict a variety of reasonable cloud ceilings, 5,000 to 10,000 ft. Summary: marginal conditions. Decided to launch for four reasons: (1) sea ice is decaying as spring marches on; (2) no hope of weather improving in next week; (3) Have potential for gathering data along at least 50% of the track; (4) Help us to start seeing how what is actually going on out there correlates with the different forecasts.

 Nick Frearson points out that we will be flying within 50 km of the British Weddell station Halley on the west side of the Weddell. Unfortunately, their webcam is down, but we should have phoned for local weather.

 Take off at 0855 local, climb to 33,000 ft and fly toward the Peninsula. We have been notified that there are several penguin colonies on the islands in our flight path; we need to stay at least 3,000 ft away from them to avoid exciting the birds. There is also one Argentinean military base within 30 nm of our flight line. Captain says we will stay high until we clear the peninsula and the islands. Still at 33,000 ft approaching the peninsula. Just passed Livingston Island. 1046: transiting peninsula, descending to 18,000 ft which is within cloud deck, turbulent. Descending at 2,000 ft/min; now at 15,000 ft. 1050; we just crossing between Anderson and Dundee Islands, after which we will be free of land, and descending toward our first sea ice waypoint. 12,000 ft: still in heavy cloud, note that this cloud cover does occur in the AMPS forecast. Descent rate 1,000 ft/min. 7,000 ft: still in cloud; we are holding at 7,000 ft. Nav display shows that we are clear of land, descending again, just passed 6,000 ft, just above a second cloud deck. Descending at 1,400 ft/min. 3,600 ft: within second cloud, deck with heavy turbulence. Height above surface is now1,500 ft. We are now beginning Leg 204-203. Sea ice is visible out the window. It is really windy, ground speed is 228 kts. ATM reports that they are taking data; it is really choppy on the deck. Snow radar is working, gravity is working. No horizon to speak of. Nadir camera shows sea ice. 1110: Ice is visible through haze, diffuse sun. No horizon. Nobody has ever taken sea ice data here before, probably for good reason. Plane reporting 34 kt winds, very choppy.  According to forecast, should be choppy all the way across.

 At 1115, we are getting into solid pack. Have dropped to 1,000 ft, to improve laser performance, one laser marginal because of haze, the other working well. Really choppy. 1130: can see blue sky above, our initial theory was that the strong winds would blow away the ground fog, but scratch that theory. Our next waypoint is 800 nm off, or 190 min, I see no reason why things should improve, since we are staying on the edge of the low.

 The great news is that no one has ever done this before, this is a first survey of the multi-year sea ice properties close to the peninsula. Still no horizon, lots of chop.  Have lost XChat to Punta Arenas for short time. Winds holding at 34 kts. Plane up to 1,500 ft, ride quality is better, lasers will alert mission manager if they start having trouble. Visibility much worse than our previous Amundsen sea ice flight. We have certainly proved that AMPS cannot predict low clouds. 1152: air temp -13.5C. Whoops, it turns out that Ben, snow radar, has had problems at 1,000 ft with aliasing of his return, but did not report this to mission manager. I asked him to report problems to Mission Director, he did so and we adjusted altitude to 1,600 ft. Blue sky visible to north, but hazy on the deck. Less turbulence at 1,600 ft. Sky is clearing a little, surface more visible, lots of thin ice interspersed among thick floes. Still no horizon. Small icebergs are visible, probably calved from Filchner-Ronne ice shelf.

 At 1215, we are clear of the high clouds, so it appears that theAMPS model can be trusted for high clouds, but not for this low, messy stuff. 1230: we are about 1/3 the way across. Turbulent chop has disappeared, still no horizon. Appear to be collecting good data, although am never sure about snow radar, because of post-processing requirement. Winds are at 40 kts, and we are holding at 1,600 ft. 1244: 481 nm to waypoint 203, 110 minutes out, winds 38 knots. Horizon visible from cockpit. 1305: dropped to 1,100 ft for laser visibility, Ben has to reset his radar. Very turbulent, we are really socked in. 375 miles and 80 min to go. Almost too rough to write. 1320: at 735 ft, surface barely visible. ATM running, assume snow radar is not. Turbulent. 1330: 1,200 ft, Snow radar is working but would like to adjust altitude slightly, plane did so.  280 nm and 66 min out. Sun is shining; we are in a cloud on the deck. 1340: Ben is happy at 1,200 ft. I talked with chief pilot Bill Brockett, if we fly tomorrow, he requests a higher altitude mission. 1443: weather improving, so we are going to move up to 1,500 ft. ATM needs to realign laser. We are at 1,500 ft. 1353: clear sky plus horizon to south, wind speed 30 kts. Air temp -14 C, many small icebergs around the plane.  Ben is happy. Problems with intranet connection on plane. Perfect weather on the east side of the Weddell. Beautiful icebergs. -14 C.

 1500 h: wind has dropped to 5 kts, air temp at -15. 1513: just made turn at waypoint 203 parallel to east coast of Weddell, polynya just visible off the coast, pilot thinks he can stay at low altitude for most of the return across the Weddell to the Peninsula. Sunlight on ice, conditions are better than I thought. Turning at waypoint 202 away from the Weddell coast, 762 nm and 158 minutes to Peninsula waypoint 201. 1533: air temp -18C, socked in. 1551: breaking out into good weather. 1635: back in clouds, lost lasers, descending to 1,000 ft. Can’t see much of anything. Transition to period of beautiful weather. 1714: more haze, losing sunlight. 45 minutes from end of line. Clouding over. This return track is beautiful. It is further south than the first track, and the low is moving to the west, so that we are farther from the system and the weather on our track has improved. Air temp -15C, wind speed 34 kts.  Good news: we are going to finish the second sea ice line! Near end of line, clouds are thick, turbulence is up, have dropped to a lower altitude of 1,300 ft. Dense ground fog near peninsula. I’d call this a successful mission.1804: beginning ascent at waypoint 201, Sea Ice-2 is over!  1810, crossing the Peninsula. Beautiful view of the east side of the peninsula with its outlet glaciers, cloud bank at eastern edge. On our return, two ramp passes (one at 10,000' for LVIS, one at 1500' for ATM) were flown over the runway at Punta Arenas.  Land at 2012 local. Flight duration: 11 hr 18 minutes. Summary: a successful mission to a region with difficult weather.

Instrument reports:

 Rose Dominguez: Applanix worked well today.

 Gravity: working but with strange error messages. needs post-processing to verify data is good.

 LVIS: reported only a short segment of high altitude data collected.

 DMS: photographs taken during ATM low altitude flight have resulted in another large number of images recorded (~20,000 images).  An annoying, but non-critical, problem of recording a few extraneous Applanix “Events” was solved and the number of “Events” now equals the number of images (good).  The entire flight path of the ATM LIDAR was continuously imaged at high resolution throughout the flight.  When processed, a continuous image history of the ATM swath will be available and can be referenced by either geographic coordinates or time.

 ATM: The two ATM systems combined took 270 million laser shots. Assuming ~20% data loss in clouds, approximately 216 million elevation measurements were taken today.

 Snow radar: The Snow Radar collected 350 GB of data for today's flight. Given the FMCW radar setup, a beat frequency, proportional to the range to target, is expected in the range of 28-58 MHz. The altitude swings between 600 ft and 1500 ft made it challenging to keep this beat frequency centered within the intermediate frequency passband. Multiple waveform settings were tried, some resulting in a system reboot, but data from over 85% of the flight line was recorded. The Ku-band radar recorded close to 300 GB of data for today's flight. Placement of the beat frequency needs to be investigated further. Overall, data for both systems looked acceptable on the fly and should produce good results after post processing.
 MCoRDS: not operating today.
 AVOCET: working normally.
 WAS: everything worked.
 DLH/DACOM: Glen Diskin reports the following: At the low flight levels during which most of today's sampling took place, CO concentrations were very steady near 49 +/- 1 ppbv. As a preliminary result, this is about 1 ppbv lower than we had seen on previous flights west of the peninsula. I'll need to do some more analysis to verify that. On the climbout, during we passed over the northern end of the Palmer peninsula, CO increased by about 6 ppbv (parts-per-billion by volume) in a thin layer before dropping back, but remained highly variable all the way to the stratosphere, which we entered at about 36,000 ft (Lat -62.87, Lon -61.87). Methane levels near the ice surface were very close to those seen on previous flights (~1760 ppbv), and N2O values continue to be constant as well, very close to the typical tropospheric value of ~322 ppbv. During the mission to date, these gases have seen their greatest range and variability in the stratosphere. Water vapor measurements made with the DLH instruments show very good precision and temporal response, and generally indicate that the fog and low level clouds that we have flown through on many occasions during the mission has been supercooled liquid droplets at -15 or so degrees C. It seems likely that the clean Antarctic air contains relatively few condensation nuclei necessary for the formation of ice particles at those conditions.  
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