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Land cover classification using ICESat-2 data with random forest
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Deep Space Exploration, College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092, China;
2. Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
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Abstract: ICESat-2 data was considered as a new land cover classification data source, and a method was
proposed to classify land cover using ICESat-2 data with random forest, to explore the application potential of the
space-borne photon counting lidar in the land cover classification. The method used the photon number, the
proportion of horizontal and vertical distribution of different types of photons, signal-to-noise ratio, solar
conditions and atmospheric conditions as the input of classification, and was verified by the experiment of multi-
category land cover in China's Yangtze River Delta. For four categories of water, forest, low vegetation and
urban/barren, the classification results show that the overall accuracy of strong beam and weak beam is better than
85%. For three categories of water, forest, and low vegetation/urban/barren, the classification results show that the
overall accuracy of strong beam and weak beam is better than 90%.
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Tab.1 Classifier attribute

Attribute Description
Photon number Product label
Proportion .Of terljain Photons in Computed
vertical direction
Proportion gf canopy Aphotons in Computed
vertical direction
Proportion of.top canopy photons in Computed
vertical direction
Proportion of terrain photons
horizontal direction Computed
Proportion of ganopy/t(.)p canopy photons Computed
horizontal direction
SNR Product label

Solar elevation Product label

Solar azimuth Product label

Cloud confidence flag Product label
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ICESat-2 data
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Fig.1 Flowchart of classifying land cover using ICESat-2 data with

random forest
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Tab.2 Number of four kinds of land cover samples

Class Strong beam Weak beam
Water 30794 31205
Forest 51385 80315
Low vegetation 241 955 279 090
Urban/barren 18 522 19 305
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Fig.3 Classification results for four kinds of land cover using strong

beam and weak beam altimetry data
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Fig.4 Classification confusion matrix of four kinds of land cover using strong beam and weak beam altimetry data
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