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Assessing Stability and Precision of Sea Ice Thickness
Retrievals from Satellite Altimetry by a Cross-Over Analysis

—Orbit crossovers over Arctic sea ice

» Figure 3 shows monthly histograms of the differences between the sea ice
thickness of orbit 2 and orbit 1 within the 12.5 km radius around the crossover for
CryoSat-2 and Envisat over Arctic sea ice.

—Motivation

» While the accuracy is a measure of statistical bias,
precision describes random errors (Figure 1).
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» We evaluate the precision of satellite sea-ice
thickness estimates, by an orbit crossover analysis,
using trajectories along individual orbits.

» Monthly statistical parameters of the orbit crossover analysis over Arctic sea ice,
using CryoSat-2 (2010-2017) and Envisat (2002-2012) measurements, can be
found in Table 1.

Probability density
Reference (Validation Data)

» Sea ice thickness is derived from CryoSat-2 and
Envisat radar altimeters in the framework of the ESA
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Figure 2: a) Scheme of the crossover analysis. Orbit 1 Sea Ice Thickness (SIT) and orbit 2 SIT are averaged Stddev (m) Mean Mean Absolute Stddev (m) Mean Mean Absolute
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b) All Envisat Arctic and Antarctic crossovers within 24 h for 1 month. ¢) All CryoSat-2 Arctic and Antarctic October 0.62 -0.0075 0.43 0.47 0.0156 0.35
crossovers within 24 h for 1 month.
November 0.64 -0.0164 0.45 0.47 -0.0072 0.36
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» 1. Crossovers were collected over the periods 2002-2012 (Envisat) and 2010-2017
(CryoSat-2)

» 2. Crossovers were collected during October-April (Arctic), and April-October Conc|usions
(Antarctic) respectively.
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\ P increases from the beginning of the winter season in October to the end
of April in the northern hemisphere.
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7 S A » The stability and precision in the Arctic is significantly higher than in the
Sea ice thickness difference (m) Sea ice thickness difference (m) Antarctic. For CryoSat-Z, The mean absolute difference between
Figure 4: Binned crossover sea ice thickness differences for Envisat and CryoSat-2 with mean absolute crossover orbits is 0.37 m in the Arctic. and 0.63 m in the Antarctic.

differences (u) and standard deviation of differences (o), derived over the periods 2002-2012 and 2010-2017
for Envisat and CryoSat-2, respectively.
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