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Supplementary Figures

Profile numbers
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e driving direction

Fig. S1: Overview of profile names and driving directions. Profile 20220704’ was measured double on
the way back to camp upon turning at the downstream end.
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Fig. S2: Synthesized azimuthal radar response for profile ’20220627’: top panels show the co-polarized
power anomaly dPpyp, middle panels show the cross-polarized power anomaly dPpy, and bottom
panels show the coherence phase difference ¢uyvy. White background indicates locations inside the
ice stream and light gray is less than 3 km from the shear margin.
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Fig. S3: Synthesized azimuthal radar response for profile ’20220628’: top panels show the co-polarized
power anomaly dPgp, middle panels show the cross-polarized power anomaly dPgy, and bottom
panels show the coherence phase difference ¢myvy. White background indicates locations inside the
ice stream and light gray is less than 3 km from the shear margin.
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Fig. S4: Synthesized azimuthal radar response for profile 20220628’: top panels show the co-polarized
power anomaly dPpp, middle panels show the cross-polarized power anomaly dPyy, and bottom
panels show the coherence phase difference ¢pvy. White background indicates locations inside the
ice stream and dark gray is outside the NEGIS.
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Fig. S5: Synthesized azimuthal radar response for profile 20220704’: top panels show the co-polarized
power anomaly dPgp, middle panels show the cross-polarized power anomaly dPpgy, and bottom
panels show the coherence phase difference ¢pgpvy.
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Fig. S6: Synthesized azimuthal radar response for profile ’20220706’: top panels show the co-polarized
power anomaly dPgy, middle panels show the cross-polarized power anomaly dPgy, and bottom
panels show the coherence phase difference ¢myvy. White background indicates locations inside the
ice stream, light gray is less than 3 km from a shear margin.
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Fig. S7: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile '20220627’. Top
panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals along
the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the coefficient
of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both curves.
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Fig. S8: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile ’20220628’. Top
panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals along
the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the coefficient
of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both curves.
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Fig. S9: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile ’20220630’. Top
panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals along
the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the coefficient
of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both curves.
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Fig. S10: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile ’20220704’.
Top panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals
along the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the
coefficient of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both
curves.

0 km
- AQO
e A]BO
1000
2000
S o

2500

5km 10 km 15 km 20 km 25 km 30 km 35 km 40 km 45 km 50 km 55 km 60 km 65 km

Al

RN R I 9 0 5 9 o 9 0 6 5 0 9 © O 65 6 O 5 o RN
[dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]

R gg : § 3
1 i L

I - I T S T - e I I T G-I S

Amplitudes
depth [m]

oW

o
"\ywwm

—R2y,
——R259

1000

-
7]
S
S

R2
depth [m]

JUREG_ SO0
AR Do)

Fig. S11: mplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile ’20220628’. Top
panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals along
the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the coefficient
of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both curves.
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Fig. S12: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile A (see Fig. 1).
Top panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals
along the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the
coefficient of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both

curves.



0 km 5km 10km 15km 20km 25km 30km 35km 40km 45km 50km 55km 60km 65km 70km 75km 80km 85km 90km 95km

) ?]f'r | Eir ( ijﬁ
| LKLL> |

Amplitudes
depth [m]

200y 4 .4 b4 k. L] L 5 b L. 1 b
Cmg omm owg omm eww OmM oMM oMM Cmg Cmg Cwg eMg OMg OMg Omg oMM cmm cmw omw ©ww
[dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
P"’ ) Y

O

R2
depth [m]
g
S

F
v

:

AN VA

2000

— R,
—R%150
1000

2500 g

OmnmeH OmMH OClWMH OWMH OwWe O H owmH OmH OwmHd O
o o = o

Fig. S13: Amplitudes and goodness of fit for 90°- and 180°-periodic sine curve in profile B (see Fig. 1).
Top panels show the amplitudes of birefringence (blue) and scattering (red) in dB at 5 km intervals
along the profile, with start and driving direction indicated in Fig. S1. Bottom panels show the
coefficient of determination (R?), indicating the goodness of the fit, ranging from 0 to 1, for both
curves.



