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There has been an increasing interest for hydrologists in better understanding discharge in rivers, as it links
drinking water supply, irrigation, and flood forecast together. However, there are extremely limited gauging
stations across most of high-mountain regions such as the Tibetan Plateau (TP) known as Asia’s water towers.
In poorly gauged or ungauged basins, remote sensing in combination with partial in situ measurements is a
promising way of retrieving river discharge. Important variables such as water area (river width) and water level
play a crucial role in estimating discharge, since they can be derived directly from space. But it is challenging to
do so for high-mountain regions from a single satellite platform due to narrow river channels, complex terrain, and
limited observations. Therefore, we used Landsat series to derive water area, and satellite altimetry (Jason-2) to
derive water levels for the Upper Brahmaputra River (UBR) in the TP with relatively narrow river width (less than
400 m in most occasions). Waveform retracking using a 50% Threshold and Ice-1 Combined algorithm (TIC) was
developed in this study to increase the accuracy of water level measurements. We used a range of derived formulas
for discharge estimation including the power function between water level and discharge, and that between water
area and discharge for the triangular cross-section around the Nuxia gauging station in the UBR. Results showed
that after performing waveform retracking the power function using water levels from Jason-2 performed best,
showing an overall NSE value of 0.92. The developed approach for remotely sensed river discharge is effective in
the UBR and possibly other high-mountain rivers globally.


