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Multiple global remote sensing water surface elevation datasets exist to compute lake water volume changes in combination with water surface area. 
However, their spatial resolution (Digital Elevation Models), spatial coverage (radar altimetry), and temporal coverage (lidar altimetry) are insufficient to 
monitor the widely distributed water bodies in West Africa. With its wide-swath Ka-band Radar Interferometer (KaRIn) and its 21-day revisit time, the Surface 
Water and Ocean Topography (SWOT) mission, launched in December 2022, offers new observational capabilities for large-scale monitoring of seasonal and 
long-term lake volume changes in the region. Here, we evaluate the performance of two SWOT data products, namely the PIXel Cloud (PIXC) and the Lake 
Single Pass (LakeSP), over sixteen small and medium-sized lakes in the Central Sahel.

Context

Water surface elevation (WSE)
➢ SWOT L2 HR Lake Single Pass (LakeSP version C, standard SWOT L2 product)
➢ SWOT L2 HR Pixel Cloud (PIXC version C, median of open water pixels within Prior 

Lake Database polygon)
➢ In-situ pressure transducer (PT) data (ICESat-2-leveled)
➢ Sentinel-3 radar altimetry (Hydrology Thematic Product, Sinc² retracker)

Water surface area (WSA)
➢ SWOT L2 HR LakeSP
➢ Sentinel-2 (Adjusted Modified Normalized Difference Water Index threshold)

Comparison data & Study lakes

➢ SWOT can accurately measure WSE dynamics of small and medium-sized lakes, outperforming the mission’s scientific requirements

➢ Supplemented with external WSA estimates such as those from Sentinel-2, SWOT offers promising capabilities for estimating large-scale 
water volume changes of lakes and reservoirs in West Africa

➢ SWOT already provides information on water level dynamics and hydrological behaviour for an unprecedented number of water bodies

SWOT elevations outperform the 
requirements!

SWOT areas show
poor results

Application: unprecedented lake dynamics overview

Nominal 
classification

Degraded 
classification

➢ SWOT LakeSP WSA show general overestimation with median 
bias of 17.2% compared to Sentinel-2 and significant outliers

➢ SWOT LakeSP WSA estimates are highly affected by pixel 
classification errors (e.g. bright land, dark water)

➢ SWOT products show excellent agreement with in-situ (< 0.1 m) 
and good precision (mean std < 0.3 m), even for small lakes

➢ SWOT PIXC (0.16 m) shows better agreement than SWOT LakeSP 
(0.32 m) compared to Sentinel-3
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➢ SWOT allows estimating 
mean annual water level 
amplitude of 1300+ lakes

➢ Reservoirs show higher 
amplitude than natural 
lakes

➢ 75% lakes show < 2 m 
amplitude comparable to 
average evaporation loss, 
suggesting limited human 
use

Conclusion
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