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Figure 1: Map of the Summit Station area, including: representative ground-based GPS survey line (blue line); airborne lidar
surveys (gray lines, thicker lines occur earlier); ICESat ground track #0412 (cyan line); ICESat-2 ground tracks (green lines);
and Summit Station (red dot). The distance between Summit Station and the southern end of the traverse is ~3, km; the
distance between Summit Station and the northern end of the traverse is ~6.5 km. Relative to the trend of ICESat track

#0412, the ground-based GPS survey line is oriented both along-track and across-track in order to better characterize the
surface slope.
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Figure 2: The roving GPS antenna, sled, and snowmobile configuration. GPSpc is the surveyed position solution to the
phase center of the antenna, /iygsmose 1S the NGS model distance between the antenna phase center and the antenna base
plane, /4upos is the height of the antenna post (Table 1), Zguumernepm 1s the depth of the sled runners in the snow surface (Table
1), and 4 is the snow surface (Equation 1).
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Figure 3: Schematic representation of the lidar measurement strategies and ground-based GPS sample spacing. LVIS

Jmeasurements (gray): ~10 m diameter footprint and a 1000 m across-track swath width. ATM measurements (green): ~1 m (LGN EIEE RGN
diameter footprint and either a 40 m (narrow-scan; post 2012) or a 250 m (wide-scan) across-track swath width. Ground-

N

5 b.as.ed ~GPS data (blu; points) indi(fate sa{nplp spacing. MABEL measurements (black dots) are included to illustrate the N kelly brunt 1/13/2017 10:34
limitations of a profiling lidar for this application. Deleted: 2010
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Figure 4: Performance of ATM and LVIS over Summit Station through time. Date versus lidar surface bias (m), for ATM

and LVIS, for the IceBridge campaigns. Error bars represent surface measurement precision. TRACK DGPS (blue), GITAR
DGPS (red), and Inertial Explorer PPP (black) GPS post-processing results are presented. ATM 15 represents the narrow-
scan lidar system only. We note that for the GITAR solutions, the base station positions represent an average of four days of

data; while for the TRACK solutions, the base station positions represent an average recorded over the duration of the
ground-based survey. This may account for the slight offset associated with the TRACK solutions.
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Deleted: ATM 14b and ATM 15 (2 May 2014 and
9 Apr 2015, narrow-scan, respectively; Tables 1 and
2) lacked GPS base station data and were only post-
processed using PPP methods.




