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PANDORA TOTAL OZONE ERROR
❏  Pandora ozone algorithm  

ATMOZ->  Irradiance calibration
ATMOZ -> Stray Light
ATMOZ -> Ozone cross section

   





PANDORA OZONE ALGORITHM

- PANDORA OZONE RETRIEVAL

★ Lambert Beer law
★ Direct fitting algorithm vs Pandora 

approximation (Blick software)
★ Slant optical depth -> DOAS (only linear)
★ Airmass factor ( the same as Brewer)
 



Lambert-Beer’s law

Standard O3 amount: 8.0603e18 [mol/cm2 ] (=300 DU)



Pandora (Blick Software) approximation:

"Direct fitting algorithm":  all unknowns in equation  (the mj(λ), qj, and 
Tj) are varied in an iterative process until the right and left side of the 
equation agree



Pandora (Blick Software) approximation:

This expression is calculated for qsj values ranging from 1 to 8

This expression is a more general approach than what is usually used in 
classical DOAS, where only linear absorbers are included





Convolution



Parameters   quadratic dependence 



Fitting equation

POFFSi : Offset polynomial  (Stray Light)

PSMOi : Smooth polynomial (instrument spectral sensitivity)

PRESCi= Resolution Cange Polynomial



Ozone calculation:

• External reference: The current standard Pandora O3 retrieval 
uses an external absorption free reference spectrum (convoluted Kurutz 
spectrum radiometrically corrected towards SUSIM)

- No irradiance absolute calibration (PSMOI)
- Basic Stray light ( POFF)
- DMB ozone cross section at -45



Least squares minimization

● Linear fitting



L0 to L1 corrections are associated with an error 
with a contribution to the measurement error  

- Dark Correction
- No linearity correction
- Latency correction
- Flat field correction
- Count rates conversion
- Temperature
- Stray Light
- Filter Correction
- Conversion of Irradiances-fit
- Wavelength correction-fit



ATMOZ contribution:

❏ Stray Light characterization
❏ Absolute calibration
❏ Cross-Section effect on pandora ozone 

retrieval



Cross-Section
Brewer - Pandora
- Bass & Paur
- Brion Daumont & Malicet
- Serdyuchenko & Groshelev



Pandora 
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Brewer temperature dependence





Pandora behaves like a ‘good’ sigle brewer.
-



Thanks

This work has been supported by the European Metrology Research 
Programme (EMRP) within the joint research project ENV59 “Traceability for 

atmospheric total column ozone” (ATMOZ). The EMRP is jointly funded by the 
EMRP participating countries within EURAMET and the European Union.



Thanks !
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