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Figure S1: Consistency of the interpolated Fs and the Operation IceBridge
(OIB) standard Level 4 product. The 40m coarsened Fy based on the 1m-scale
F, map is compared with the standard OIB product (top row) for both days:
April 8th (left column) and April 12th (right column). The along-track 10-
footprint mean Fs comparison for both days is shown in the second row.
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Figure S2: Correlation maps of Fy (1m-scale) between different OIB passes for
the outbound (top row) and the inbound (bottom row) sample segment on April
8th, 2019 (see also Fig. 2).

Table S1: Quantitative comparison of statistical relationships with previous
studies by Macdonald et al. (2024) and Kortum et al. (2024).

R 40m Fs VS 40m backscatter 100m Fs VS 100m backscatter

Macdonald | This study Kortum et This study

etal. 2024 al. 2024

April 8 April 12 April 8 April 12

HH \ 0.48 0.40 0.49 0.58 0.47
HH(FYD) |037 0.53 0.44 0.18 0.63 0.50
HHMYT) | 0.48 0.40 0.24 0.34 0.49 0.30
HV \ 0.49 0.47 0.62 0.58 0.59
HV(FYD) | 0.40 0.53 0.50 0.32 0.62 0.60
HV(MYT) | 0.49 0.41 0.37 0.49 0.50 0.48
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Figure S3: Same as Fig. S2, but for the sample segment on April 12th, 2019
(see also Fig. 3).
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Figure S4: The linear regression (F, = a - 0o + b) are established using the
200m-scale OIB Fs and 40m-scale oq for all segments on April 8th (panels a-f).
The oy data were derived from three Sentinel-1 images acquired on April 7th,
8th, and 9th. The corresponding TA variations along the whole OIB track on
April 8th are shown in panel g.



Along-track (km)

Along-track (km)

LS

-10

g
xd

Cross-track (km)

Sample segments on 2019-Apr-8

e Ko Vet R R
10 (d) SAR .}:&g&m Apr-16
5 0 5

10

-10

-20

HH

Outbound:40m-scale
a=0,071(0.0688.75)
b=1.784(1.748 ]

% 25 Regus'si.on's R,
£
ool
o o«
- £
T o
£ O
5
7]
. (b)
0 A
-20 -5
Sentinel-1 5" on Apr-1(dB)
- Outbound:40m-scale
: a=0.094(0.092,0.097) ¥
3/ b=1.902(1.876,1.939( ",
- = -
% 25 Regression's R =
NS
] o0
o w
T @1
£ O
3
7]
0.5

-15 —‘{D
Sentinel-1 o} on Apr-15(dB)

0
-20

0
-2

Inbound:40m-scale
2% 0.069(0.066,0.072) |
b = 1.688(1.656,1.719),

-15 -10 -5
Sentinel-1 o} on Apr-1(dB)
Inbound:40m-scale
a=0.114(0.111,0.117) |

b = 1.993(1.965,2.021)
Regression's

0 -15 -10

Sentinel-1 ot on Apr-15(dB)

Figure S5: Collocation between the Fy; map for the sample segment on April
8th and the Sentinel-1 maps (oI#) from April 1st (top row) and April 12th
(second row).
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Figure S6: Collocation between the Fy; map for the sample segment on April
12th and the Sentinel-1 maps (o4/#) from April 5th (top row) and April 19th
(second row).
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Figure S7: Correlation maps of Fs on IS2 strong and weak beam segments and
Sentinel-1 backscatter (HH channel) for the sample segment on April 8th (left
panels) and 12th (right panels). The correlation maps in Fig. 2 and 3 are also
shown in the lower row for comparison.
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Figure S8: The second-order polynomial regression and scatter plot of the re-
lationship between Fy and the HH backscatter (o) for the sample segment on
April 8th, 2019. Same as in Fig. 2, three spatial scales of Fy are used to match
the 40m-resolution oy product: 40m (left column), 100m (middle column), and
200m (right column).
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S8, but for the sample segment on April 12th, 2019.



Figure S10: Prediction of freeboard maps for the whole OIB Track on April 8,
2019: The prediction region (dashed black box in panel a), detailed oy maps
(panels b and d), and corresponding predicted freeboard maps (panels ¢ and e).
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Figure S11: Same as Fig. S10, but for the sample segment on April 12th, 2019.
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