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Combining Landsat and Sentinel 2 collections to improve 
frequency and accuracy of the global surface water detection.

The JRC Global Surface Water Explorer, a virtual time 
machine to monitor Earth’s surface water dynamics 

over 40+ years

High performance computing required, now 
powered by the Copernicus Data Space Ecosystem

Landsat/USGS Sentinel-2



Methodology

Expert System Classifier

High variability of Water spectral signature Water / no-water pixels in HSV space



Spatio-Temporal Validation
(40.124 validation samples)

Omission < 5%
Commission < 1%



The Grand Ethiopian Renaissance DamLakes on the Tibetan Plateau

Artificial Islands in Dubai Lake Hamoun Disappearing Aral Sea

More recurrent floods in Pakistan

Decrease Stable Increase
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Transitions  (10 classes)

2 km

Unchanging and changing water surfaces, 
and their corresponding seasonality

What form does any change in surface 
water take?
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1984

2021 Landsat (8-9)

Historical water
(1984-2021)

New water in 2022

Pakistan
Sindh Province

2022

2025

Landsat (8-9)
+

Sentinel-2

Computation resumed on CDSE (beyond 2021)
Integration of Sentinel-2 for 

o better accuracy  
o frequency 
o timeliness

+50 %
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Activities foreseen for the onboarding of GSWE on CDSE
(2024/2025)

• Fill the gap for Landsat (2022-2024 – LC2)

• Benchmark of algorithms for Sentinel-2

• Water detection from S2 on CDSE

• Product fusion (LC2 + S2)

• Products publications on a web platform

• Validation and quality control

Dedicated Experts Groups established

• WATMAP - Review and Selection of algorithms for Water mapping
• GRGIX – Global Reference Grid Identification and benchmarking 

eXercise 
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