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4. Image Classification

1. Introduction

ICESat-2 is transforming our ability to measure the evolution of complex sea ice
topography, providing a novel remote sensing capability in all seasons. Our goal is to
investigate ICESat-2’s capabilities to measure sea ice freeboard and thickness as well as
melt pond conditions (fraction and depth) during the summer melt season. A region in the
central Arctic, north of Greenland was surveyed by a NASA aircraft in July 2022 (Figure 1).
During the NASA ICESat-2 Summer Sea Ice Campaign 2022, high-resolution lidar data were
collected below ICESat-2, by the Land, Vegetation, and Ice Sensor (LVIS) and the Leica
Chiroptera. Both systems also collected co-located high-resolution imagery (Table 1). We
analyze LVIS PhaseOne Georeferenced Imagery (Figure 2) and Chiroptera multispectral
RGB-NIR imagery (Figure 3) to quantify melt characteristics in the study region. A random
forest classification scheme applied to the imagery distinguishes open water, sea ice, and
melt ponds to derive melt pond fraction in the study area (Figure 4). Integrating the image
classifications with altimetry data, we examine sea ice freeboard from the LVIS laser
altimeter and compare this with data derived from ICESat-2 (Figure 5).
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