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Publicly available water surface elevation gauges

Yu S.., Tourian, M. J., Saemian, P., et al. (2026). Diagnosing environmental and observational drivers of SWOT inland water elevation errors. Under preparation
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Satellites for monitoring rivers

Satellite altimetry

Swath-altimetry
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Satellite altimetry
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Satellite altimetry

Swath-altimetry

Satellite imaging, optical

Satellites for monitoring rivers
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SAR imaging

Satellite altimetry

Swath-altimetry

Satellites for monitoring rivers

Satellite imaging, optical
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Height and width from space

• Water height from altimetry

• Surface water extent from satellite imagery

Saemian, P., Elmi, O., Stroud, M., Riggs, R., Kitambo, B. M., Papa, F., ... & Tourian, M. J. (2024). Satellite 
Altimetry-based Extension of global-scale in situ river discharge Measurements (SAEM). Earth System Science 
Data Discussions, 2024, 1-29.
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Satellite observations are becoming the new in situ.

…but
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Noise in the measurements

Lake Crescent

Multi-peak waveforms

Khalili S., Tourian MJ, et al. (2026). Advances in Retracking Techniques 
for Satellite Altimetry: A Survey of Methods and Performance. Under 
preparation
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Improved water level time series

Lake Waubesa
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Tourian, M. J., Elmi, O., Khalili, S., & Engels, J. (2025). Improving inland water altimetry through Bin-Space-Time (BiST) retracking: A Bayesian approach to incorporate spatio-
temporal information. IEEE Transactions on Geoscience and Remote Sensing.
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Figure 1: (a) a MODIS image of Nasser Lake in Africa for 2002.01.09 (MOD09Q1). (b) is the histogram of the pixel value 

NIR Image of Nasser 
Lake from MOIDS

NIR Image of Niger river 
from Landsat 8

Water extraction from satellite image: is it really that simple?
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Water extraction from satellite image: is it really that simple?
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River discharge
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Height and width from space

• Water height from altimetry

• Surface water extent from satellite imagery
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What we can estimate/measure over rivers?
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Thank you!

          Omid Elmi         Peyman Saemian      Shahin Khalili         Nico Sneeuw

I acknowledge the contributions by


