Waveform retracking for improving altimetry results over
African lakes
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Estimating accurate water heights from complex radar return waveforms, as observed by satellite altimeters over inland water bodies, requires the application
of post processing algorithms known as retrackers. Here, we introduce a new retracking algorithm, ITG-Retracker (ITGR), which is applied to Topex/Poseidon
(T/P), Jason-1 and -2 waveforms over African lakes. The ITGR algorithm first analyzes the pattern of returned waveforms to identify retrackable waveforms. To
provide range corrections, it then applies a maximum-likelihood estimator to a flexible waveform model, which is constructed based on the number of identified
peaks and their positions in the waveform. ITGR also adopts an adjustable peak model to deal with both symmetric and asymmetric shaped peaks (Halimi et
al., 2013). Our approach differs from Halimi et al. (2013) in that we combine the advantages of sub-waveforms, pre-analysis and the ability to handle different
additional peaks. We validated our retracked lake level heights (LLHs) over Lake Volta, Lake Victoria and Lake Naivasha by comparing them to tide-gauge
measurements and LLHs derived from various retracking algorithms, as well as to water heights from the Global Reservoir and Lake Monitoring database.

Study Areas Retracking Results over Lake Volta
Results from retracking data from Pass 46 of Topex/Poseidon (Cycles 1-342, 1992-2001), Jason-1 (Cycles 1-256, 2002-2008)
and Jason-2 (Cycles 1-91, 2008-2010) over Lake Volta (see Fig. 1, left).
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Results for area A is located over the open water with little to no land influence (Fig. 1), while area B is located at the
northern end of the lake in a small bay with significant land influence on the waveforms.
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