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Figure S1. Example of the surface feature detection algorithm overlaid on a DMS image taken on
the 5th April 2010 as highlighted by the green star in Figure 2. (a) DMS image; (b) Raw ATM data
overlaid on the DMS image; (c) Elevation distribution for all ATM points within the section shown,
where the blue line indicates the bounds of the calculated level ice surface and the red line indicates
the feature height threshold; (d) Gridded (2 m) ATM elevation relative to the level ice surface; (e)
Unique surface features (>20 cm) and their elevation relative to the level ice surface; (f) Unique
surface feature identifier (features larger than 100 m2).
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Figure S2. As in Figure S1 but for a DMS image taken on the 23rd March 2011 (in a similar location,
as shown by the yellow star in Figure 2)
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Figure S3. As in Figure S1 but for a DMS image taken on the 22nd March 2012 (blue star in Figure 2)
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Figure S4. Level ice elevation percentile, from 2009–2014, detected using a 20 cm elevation thresh-
old. The dark grey (light grey) background indicates regions where more than 80% of the daily data
within each year’s IceBridge sea ice campaign dates are estimated as MYI (FYI), while the medium
grey indicates a mix of FYI and MYI. The red (blue) dashed lines represent the Central Arctic (Beau-
fort/Chukchi) regions used in this study. The data are plotted using hexagonal bins.
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Figure S5. The nearest shot spacing of all ATM points within a 1 km section, taken from the 1st
April 2011. The mean, 99th percentile and maximum shot spacing are shown, along with the plane
altitude and velocity.
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(a) First-year ice
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(b) Multi-year ice

Figure S6. Probability distributions of the surface feature height, hf (using a 20 cm elevation thresh-
old) for all features classified as either (a) first-year ice or (b) multi-year ice (ice type mask shown
in Figure S4). The bin width is 10 cm and the bin values are plotted as lines (joining each value) in-
stead of steps for clarity. The solid (dashed) vertical lines show the mean (mode) of the distributions
across each year.
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Figure S7. Distance to the nearest coastline (data taken from http://oceancolor.gsfc.nasa.gov/
DOCS/DistFromCoast/.)
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