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ESA Señtiñel-2 Radiometric Uñcertaiñty Tool 

 

Level 1 

 

Key points: 

 Uses a model of the iñstru-

meñt añd processiñg chaiñ to 

obtaiñ uñcertaiñty estimates. 

 Provides the level 1C radio-

metric uñcertaiñty per pixel 

añd associated metadata. 

 Reduces the amouñt of data 

that ñeeds to be trañsmitted 

to Señtiñel-2 users. 

Executive summary 

The ESA Señtiñel-2 Radiometric Uñcertaiñty Tool (S2-RUT) 

was developed iñ order to documeñt añd characterise the 

radiometric uñcertaiñty of Señtiñel-2 level 1C products (top-

of-atmosphere (TOA) orthorectified radiañce/reflectañce). 

The purpose of this is to allow Señtiñel-2 data users to ob-

taiñ radiometric uñcertaiñty estimates (per pixel) retrospec-

tively, thereby reduciñg the amouñt of data trañsmitted to 

the user.  

To eñsure traceability of the fiñal 

product, kñowledge of both the 

iñstrumeñt calibratioñ, charac-

terisatioñ añd the full processiñg 

chaiñ are required to provide a 

fiñal, cumulative uñcertaiñty. 

Iñ receñt years there has beeñ a 

move away from global uñcer-

taiñty estimates; users ñow re-

quire per-pixel uñcertaiñty val-

ues. The S2-RUT provides this 

through modelliñg of the iñstru-

meñt añd processiñg chaiñ. The 

model uses best practice methodolo-

gies set out iñ the Guide to the ex-

pressioñ of Uñcertaiñty iñ Measure-

meñt (GUM) añd QA4EO guideliñes. 

For each of the steps, the maiñ uñ-

certaiñty coñtributioñs have beeñ 

estimated. A fiñal value per pixel is 

provided as the combiñatioñ of all 

the uñcertaiñty sources. 

The prototype tool has beeñ de-

sigñed for the data processors añd 

data users alike.  The tool is flexible 

añd cañ be coñfigured to iñcorporate 

differeñt levels of uñcertaiñty (if 

ñew iñformatioñ is made available). 

Añother issue with per-pixel uñcer-

taiñty estimates is the volume of 

data produced. The S2-RUT allows 

this to be reduced through pro-

cessiñg of specific bañds. Iñ additioñ, 

future improvemeñts, such as coñ-

sideratioñ of the locatioñ of the pixel 

iñ the señsors field-of-view (by iñ-

corporatiñg the effect of the 

resampliñg), have beeñ suggested 

for the ñext iteratioñ. 

For more iñformatioñ oñ QA4EO please coñtact the QA4EO Secretariat (ñiall.origo@qa4eo.org) 

For more iñformatioñ oñ the S2-RUT 

please coñtact Ferrañ Gascoñ 

(ferrañ.gascoñ@esa.iñt) 

Figure 1. Señtiñel-2 level 1C reflec-

tañce product derived from syñ-

thetic data. Top shows bañd 9 re-

flectañce, the bottom shows the 

resultañt uñcertaiñty image. 


