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S5P/TROPOMI Total and Tropospheric NO2 Validation

Instrument Type Location Operational products

Delta Research-grade MAX-
DOAS

AUTH NO2, HCHO, aerosols

Pandora 240 DS-DOAS/MAX-DOAS AUTH NO2, HCHO, O3, H2O, SO2

Phaethon MAX-DOAS CIRI NO2

Instrumentation OFFL Level-2 S5P/TROPOMI Total and Tropospheric NO2
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IDEAS-QA4EO is the IDEAS+ follow-on contract started in Nov 2019; it shares the same principles and objectives of IDEAS+ with reinforced focus on R&D 
and Metrology.

AUTH (40.63°N, 22.95°E) 

❑ Delta: MAX-DOAS in 4 

azimuth directions (Vertical 

profiling)

 Installation date: 06/2022

❑ Pandora: Direct-Sun (DS) 

DOAS and MAX-DOAS 

observations (BlickP v1.8.49)

 Installation date: 09/2022

CIRI (40.56°N, 22.99°E) 

❑ Phaethon: MAX-DOAS in 5 

azimuths (Mean of 30° and 

15° elevation angles)

 Installation date: 01/2020

Ground-based NO2 products and uncertainty characterization

Total NO2

AUTH
❑ Seasonality is not clearly pronounced, but total NO2 levels tend to 

increase during winter and decrease in summer

❑ Mean total NO2: Approximately 10.5 ± 5.5 Pmolec. cm-2

❑ Absolute total NO2 uncertainty: Typically < 0.5 Pmolec. cm-2

❑ Mean total NO2 relative uncertainty: Around 3.5 ± 2.5%

Tropo NO2

AUTH AUTH

❑ Tropospheric NO2 uncertainty calculated from 

profiling smoothing, noise and systematic error

❑ Nearly constant uncertainty of ~ 0.8 Pmolec. cm-2

❑ During winter uncertainty of < 8% throughout the 

day, while during summer uncertainty of ~7% in 

the morning and ~15% at noon and afternoon

CIRI

❑ Tropospheric NO2 uncertainty from DOAS fitting 

error (depends on SZA)

❑ Uncertainty of 15 – 20% during winter and 20 – 

40% in summer  
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