
Data access and visualization

The service includes a web portal  for 

data visualization of the processed 

satellite images over the French territory 

and a dashboard to analyze the 

spatio-temporal data and help 

stakeholders in decision making.

Period covered : since 2017 to present 

(routinely published in near-real time). 

Parameters: Surface temperature, 

Chlorophyll-a concentration, turbidity, 

transparence
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The quality of inland water bodies is a major issue today, particularly in the context of climate change. It is of paramount importance to know as much as possible about 
the quantity and water quality of the numerous hydrosystems at country-scale in order to manage their use, preserve their ecological state and leverage conservation 
actions. Many parameters can provide information about the state of a water body such as temperature. Dedicated in situ instrumentation is sparse with limited spatial 
information, and sometimes requires prohibitive effort for maintenance. Therefore, Earth observation satellites is thought to provide additional information to enhance 
decision analysis and improve temporal/spatial diagnostics. 

As part of the France2030 investment plan, and in collaboration with the French Ministry of Ecological Transition and the French Space Agency, an ongoing project aims to 
set up a near-real time production of water quality and temperature products from remote sensing data to provide geoinformation to a large number of key actors to 
manage the aquatic environment of the French territory.

AlgorithmMethods
Water skin temperature products are developed in three main steps:

1. Recovery of L1C products from Landsat 8 and 9

2. Masking of non-water pixels

3. Calculation of surface temperature of water pixels

Validation

Skin temperature data were compared with field data from 3 French lakes (Thau and Berre 

Lagoon and Geneva lake).

The correlation coefficient for all the data is 0.94, rising to 0.97 when the outliers are filtered out. 

The scatter plot opposite, which plots satellite temperatures against in situ measurements, 

shows that satellite temperatures almost always appear to be slightly overestimated.

A detailed analysis of the error distribution showed the presence of systematic bias of 2°C.

The newly implemented version has been corrected for this bias by modifying the coefficient c0 

in the equation described above.

A more comprehensive validation from the national thermal network (covering around hundred 

of lakes and rivers) is currently underway.
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Illustration of the temperature retrieval steps over Thau lagoon (FR). 

Science for Earth care

The temperature retrieval is based on the “split-window” algorithm, proposed by 

Jimenez-munoz et al. (2014), that exploits the signal in two distinct thermal bands 

to perform the atmospheric correction. This method is applied to Landsat 8 and 9 

L1C products considering the following equation: 

- w is the water vapour content (in g · cm−2) taken from the Copernicus 

Atmosphere Monitoring System (CAMS) database

- T10 and T11 are the brightness temperatures (in kelvins) of the two thermal 

satellite bands

- ε is the mean emissivity and Δε is the emissivity difference

- c0 to c6 are constants set from radiative transfer computation.

The attached processing chain will be directly applicable to the characteristics of 

the future missions TRISHNA and LSTM that will significantly improve revisit 

time (~2-days) and spatial resolution (57m). 

Comparison of in situ data with 
satellite data over the Thau lagoon

Histogram of differences between 
insitu and satellite values

Illustration of a time series of skin temperatures 
on Lake Geneva (soon available on the platform)

Visualization tool (web portal) with an example for the skin 
temperature on Lake Geneva
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Reference: Jimenez-Munoz et al. “Land Surface Temperature Retrieval 
Methods From Landsat-8 Thermal Infrared Sensor Data”. In : IEEE Geoscience 
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Thanks to the ESA's DestinE initiative, this service will be extended to European countries. We are looking for demonstration sites.
 Please do not hesitate to contact us !


