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High spatial resolution mapping of French water bodies surface temperature through
Landsat imagery : toward exploitation of the future TRISHNA and LSTM missions
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Earth Observation Unit, Magellium, Ramonville (FRANCE)
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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.

Algorithm

Water skin temperature products are developed in three main steps: The temperature retrieval is based on the “split-window” algorithm, proposed by

1. Recovery of L1C products from Landsat 8 and 9

2. Masking of non-water pixels

3. Calculation of surface temperature of water pixels

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:

T =Tig+ c1(Tho — Th1) + c2(Tho — T11)2
+ co + (c3 + cqw) (1 — €) 4+ (5 + cgw)Ae

- w is the water vapour content (in g - cm™2) taken from the Copernicus
Atmosphere Monitoring System (CAMS) database

- T',,and T, are the brightness temperatures (in kelvins) of the two thermal
satellite bands

-296.5

- ¢is the mean emissivity and Ae¢ is the emissivity difference
- ¢, 1o c are constants set from radiative transfer computation.

The attached processing chain will be directly applicable to the characteristics of
I the future missions TRISHNA and LSTM that will significantly improve revisit
time (~2-days) and spatial resolution (57m).

Illustration of the temperature retrieval steps over Thau lagoon (FR).

Validation
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P Nenemetierg Difterences (°C) A more comprehensive validation from the national thermal network (covering around hundred
Comparison of in situ data with Histogrom of differences between

satellite data over the Thau lagoon  insitu and satellite values

of lakes and rivers) is currently underway.

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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Vlsuollzotlon tool (web portol) with an exomple for the skin rrance\ Funded by the French Government through
temperature on Lake Genevao A the FR2030 investment

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 |

Adresse

Contact

1, rue Ariane 31520 Ramonville-Saint-Agne, France fr2030-lot2@magellium.fr & flore.bray@magellium.fr



