AGU Fall Meeting 2023 C33C-1415

Characterizing Deformation and Ridging in Shoretast Ice using Remote Sensing Techniques

QBRSITJ,
= O
. . . . /7 QO 4 -
Kennedy Lange (kal3@williams.edu)!, Alice Bradley', Kyle Duncan?, Sinéad L. Farrell3 B o 5
' Geoscience Department, Williams College, % Earth System Science Interdisciplinary Center (ESSIC), University of Maryland, 3 Dept. of Geographical Sciences, University of Maryland ,/M 1 N t&Q
v lcelab TRy
r N ( \ ([ A
o . ? o
Introduction Why are Grounded Ridges Important® Chukchi Sea Results 75 e — , —
» Stabilize shoretast ice for transportation To the right are ICESat-2 surface heights i) pmaguer Ty P = A A R "L e o "V PP e A S a
e Food securitv for local communities and corresponding estimated keel depths s - W W “ g s M“ { (A -
y for two repeat tracks during the 2022 o \\/4\ —~—— J - \' M .
« Habitat and hunting ground for Arctic mammals winter. These depths are based only onthe | V. — N | .
. P oo f dr . . max sail height: keel depth ratio and do not
rotect coastline Trom wave-driven erosion and winter storms factor for freeboard buoyancy assumptions. = 1 =t i

N | series of roughly 5 ridges that are deep . 16 April 22 16 April 22
enough to be grounded and persist
between January and April in track A while

P e & ¥ e’
g g

\. S Based on the bathymetrlc data, we flnd a .ﬁ) 25o 200 400 800 800 1000 1200 1400 1600 1800 2000 -?0'250 500 1000 1500 2000 2500
o ‘D

r = T

Utgiagvik,

Wind, ocean currents, and other forces cause drift

. s | " g

ice in the Arctic ocean to collide with shore ice to AK only one meets the grounding threshold | ‘.i
: , » 3) Th » N and persists in track B. Below, 10 - v.2 - 10 b -
orm sea ice ridges (B). These ri ges become corresponding SAR imagery (ridges noted .| wi I !
grounded when the keel (the portion of the ridge in purple on the yellow ICESat-2 track) Bathymetry \ Bathymetry

: : : “20 I s ICESat-2 Track 373 Laser 2 5 20 | e [CESat-2 Track 373 Laser 3 il
under the water) extends deep enough to anchor the show persistent features in the ice that form —— Estimated Kesl Deph . . | | . | . Estimated Keel Depth
S - early in December and break-up in June. o 200 0 00 00 1000 1200 1400 1600 1800 20 o = 2500
ice in the seafloor. This process forms stable A: Track 373 Laser 2 Distance from Shore(tm)

shorefast ice between the grounded ridge and the
shoreline (C).

B: Track 373 Laser 3

C: Track 320 Laser 3

\_ J U v y
( )

Data

ICESat-2: We utilize altimetry data from NASA's ICESat-2 Bathymetry: We use the Digital Elevation Model Global
satellite which provides unprecedented along-track Mosaic data product with a resolution of 10m to extract
resolution and enables the detection of individual depth data along ICESat-2 tracks.

pressure ridges. We apply the University of Maryland
Ridge Detection Algorithm (Duncan and Farrell, 2022)
using ICESat-2 photon data to identity and calculate
ridge sail heights along each satellite track (heights
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Sentinel-1: We use Synthetic Aperture Radar (Ground
Range Detected) data from Sentinel-1 to investigate
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