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Sea ice pressure ridges form when ice floes collide while drifting under the combined forces of atmospheric drag,
oceanic drag and ice-ice interaction. Sea ice ridges, in-turn, affect the resultant form drag on the sea ice cover
and thus impact the fluxes of momentum and heat between the atmosphere and ocean. Here we present initial
results of a new sea ice ridge detection approach that utilizes high resolution, three-dimensional ice/snow surface
elevation data from the NASA Operation IceBridge Airborne Topographic Mapper (ATM) laser altimeter merged
with coincident high-resolution imagery from the Digital Mapping System (DMS).

We derive novel information regarding sea ice deformation across a variety of ice types and regimes. Sta-
tistical information regarding sea ice ridges (height/frequency/orientation) and floe edges (freeboard height)
are presented for several IceBridge flight lines. These novel characterizations of sea ice surface morphology
will be used to validate and inform drag parameterizations in state-of-the-art sea ice models. Furthermore, they
will advance our ability to quantify uncertainties introduced by pressure ridges in the estimation of sea ice
freeboard/thickness from airborne and satellite altimeters.


