
 

Speaker:   Jean Laporte 
 

mail:  J.Laporte@argans.co.uk 

 

Co-workers:  Fatimatou Coulibaly (FR), Henri Dolou (FR), 

Valentin Schmitt (UK), Jo Avis (UK) 

  

Satellite Derived 

Bathymetry  
Taking stock of SDB latest developments  

Vecteur conf. 15 au 17 avril 2019 
Rimouski, 

Quebec  

Tamar Science Park, 1 Davy Road, Derriford , 

Plymouth , Devon, PL6 8BX  

United Kingdom  

260 route du Pin Montard , BP234, 06904 

Sophia -Antipolis  

Bâtiment Le Grand Large  

Quai de la douane ð 2ème éperon  

29200 Brest 

France  



ARGANS Ltd. is a British SME (33 staff members), whose headquarters is in 

Plymouth, with branches in France and Morocco, member of the ACRI group (some 

18 Mú of Y2018 tur-over), which is specialised in Remote Sensing.  

Its main business is the development and operation of  

- Payload Data Ground Segments (PDGS), e.g. it is currently the technical lead of 

the Copernicus Sentinel-2 and Sentinel-3 Mission Performance Centres and the 

developer of the SMOS L2 processors, and  

-  EO user segments (data hubs, cloud-computing platform,é.)  

 

It focuses on Data Sets Quality Control, algorithms & data processors validation, 

satellite-borne sensorsô radiometric verification & vicarious calibration.  

   knowledge of error budgets and of data reliability is key for customers 

e.g. ARGANS performs the permanent radiometric verification of Sentinel-2, Sentinel-3, 

Landsat, VIIRS, MERISé on behalf of ESA 
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By associating   

- Physicists (radiative transfer + oceanography/ geology/ sedimentology) and  

- Hydrographers (surveyors + cartographers) with FIG-OHI recognition  

ARGANS has developed a unique capacity in Satellite Derived Bathymetry 

(SDB), which derives from the French Hydrographic Officeôs 30 years 

experience    

-similar even better than its competitor EOMAP (DEU) and T-CARTA (USA-UK) 

 knowledge/ assessment of error budgets and of data reliability is key for EO users 

The ESA latest Coastal Charting project, to promote SDB, should include a test 

site in Coral Bay, making it our first attempt at using SDB in Arctic waters. 
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Last year, in Ottawa, we introduced a proposal by ESA to hold an inter-comparison 

SDB exercise on the C-TEP,  

(as we currently do for NASA and ESA for Atmospheric Correction  (ACIX) 

 www.argans.co.uk   represented in Canada by        www.arctus.ca  

ARGANS Ltd sister company, óadwäisEOô manages  

- the full VIR data sets of Sentinel-2 A & B  worldwide (6 Pbytes) ïon behalf of the LU gvt 

- all the European remote sensing data since the origin of time (!) ïon behalf of ESA 

 

and soon will have all the Sentinel-1 A & B data sets 

 automatic bathymetry/ bathymorphology/ water turbidity/ land use-land cover 

automatic analysis, i.e. mapping and change detection, worldwide every week (!!!) 

becomes possible   
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1. 

ü1972: following the Landsat 1 launching, major 

changes are introduced to charts of  reefs and 

remote islands and satellite topography becomes 

a routine application. 

üCaptain Cook and Beautemps-Beaupré 

used to survey coastlines at a safe distance 

from the ship crowõs nest. Some official 

INT charts are still based on the first half  

of  19th centuryõs surveys. 

üAttempts were made to achieve similar 

results by balloon (Nadar 1858) 

üDuring WW2, aeroplanes tried to survey 

landing beaches and rivers. The results 

were considered dangerous. 

< 1986 Prehistory 
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ü SDB is the art of  deriving depths from optical satellite images. There are 2 main 

methods : the Empiric  (e.g. Lyzenga, Stumpfé) and the Physics-based (Lee & al.) 

ðwhich are all based on physics !!!  

  but the former needs adjustment on ground-truth for the parametrization, whereas  

the latter is based on empirical formula derived from simulations or a-priori 

observational experimental knowledge of  the parameters 
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(why  are Stéphane Maritorena  and André Morel works overlooked  ?) 



Z = f  -1(L a, b, ǯ ) or L = f (Z, a, b, ǯ ) 

ü SDB is the art of  deriving depths from optical satellite images. There are 2 main methods : 

the Empiric  (e.g. Lyzenga, Stumpf) and the Physics-based (Lee & al.) ðwhich are all based 

on physics !!! but the former needs adjustment on ground-truth for the parametrization 

whereas the latter is based on empirical formula derived from simulations or a-priori 

observational6experimental knowledge of  the parameters 

ü The basic  equation  of  radiance  linking  the  �´�E�U�L�J�K�W�Q�H�V�V�µ or Luminance  L, 

i.e. the  quantity  of  energy  received  by  the  satellite  sensor, and  the  

depth  is a function  with  a logarithmic  declining  shape , involving  the  

absorption  a,  the  scattering  b,  and  the  bottom  reflectivity  �Ò :  
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(Z, a, b, ǯ) = F -1(L) 


