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IDEAS + 
Work Packages TD3370 

TD3370-1, Pandora versus OMI: 
• All deliverables TD3370-1.1 to 1.4 submitted 
• Overview of results presented here 

 
TD3370-2: Brewer versus OMI 
• All deliverables TD3370-2.1 to 2.5 submitted 
 
TD3370-3: Pandonia web and analysis software development 
• All deliverables TD3370-3.1 to 3.12 submitted 
• Results were used to produce the validation reports presented here 
 
TD3370-4: Pandora-2S units 
• Deliverable TD3370-4.1 submitted 
• Instruments are calibrated and put at locations Frascati, Rome, and Davos 
• Instrument status update presented here 
 
TD3370-5: Tracker development 
• Deliverable TD3370-5.1 submitted 
• We will need to modify the design of the sealed enclosure and machine it again. We also want to 

change the electrical connectors. Therefore we have asked for a 2 month delay for the tracker 
type and plan to finish it until 31 Aug 2016.  
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TD3370-1 
Pandora versus OMI, 

Locations 

• 81 validation sites, period 2009 to 2015 
• Most sites have rather short time series (DISCOVER-AQ campaign) 
 
Here short overview, much more details in reports! 
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TD3370-1 
Pandora versus OMI, 

Data preparation 

• Pandora data completely re-analyzed, version 002 for O3 (purely lab-calibration!) and 
version 002 for NO2 (Modified Langley extrapolation), only DQ0 (cloud screened) data 

• OMTO3 and OMNO2 v8.5 (special overpass data including the satellite pixel corners) 
• BlickA was developed and used for this validation study (details in D3.12). 
• Make high resolution maps used for climatological correction* (see figures!) 
• Produce files including effective ground location* 

 
* New concepts! 
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TD3370-1 
Pandora versus OMI, 

Data filtering 

 BlickA produces sensitivity figures, where study to determine the best way to 
filter the data 
 
“Filter parameters” 

• dLAT, dLON: latitudinal and longitudinal distance between ground location 
and the OMI pixel center 

• SatFPT: OMI pixel size 
• SatCF: OMI cloud fraction 
• PanAVG: averaging time for Pandora data 

 
“Validation parameters” 

• CC: Correlation coefficient between OMI and Pandora data 
• RMS: rms of residuals relative to a linear fit in the total columns 
• SLP: slope of linear fit in the total columns 
• MEDD: median difference OMI minus Pandora data 
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TD3370-1 
Pandora versus OMI, 

Data filtering 

Choice of filter parameters 
For NO2 (O3) 
 
• dLAT < 0.14° (0.2°) 
• dLON < 0.08° (0.08°) 
• SatFPT < 0.13deg2 (0.35deg2) 

• SatCF < 0.1 (0.1) 
• PanAVG = 30min (120min) 
 
 
 
 

BlickA sensitivity figure  
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TD3370-1 
Pandora versus OMI, 

Validation figures 

• Scatterplots for each station: a key parameter can be chosen for the color 
coding 

• Here data for GSFC, chosen key parameters are season for O3 and daily 
variation for NO2 
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TD3370-1 
Pandora versus OMI, 

Climatological correction 

• At urban locations (here Seoul) the climatological 
correction makes a difference for the NO2 
validation 
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TD3370-1 
Pandora versus OMI, 

Only nearby pixels 

• Since Seoul has a long time series, we can apply the 
filtering  of OMI pixels, reaching a CC of 0.87 
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TD3370-1 
Pandora versus OMI, 

All station figures 

Validation 
parameters are 
shown for each 
station in these 
figures. 
 
Red (green) = 
Without (with) 
climatological 
correction 
 
Circle (line) = 
Nominal 
(effective) location 
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TD3370-1 
Pandora versus OMI, 

Network validation NO2 

 Applying geolocation filtering (i.e. only allowing OMI 
pixels, which are not large and not too far away) 
improves significantly the correlation and the slope and 
reduces the spread in the data (removed outliers!) 
 

 Using the effective ground location has practically no 
effect for NO2 (expected) 
 

 Applying climatological correction has an effect at 
specific stations (urban) 
 

 On average Pandora data are the same as OMI data. 
 

Effective ground location not used (E0) or used (E1)  
Climatological correction not applied (C0) or applied (C1) 
All OMI pixels used (G0), only nearby pixels (G1) 
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TD3370-1 
Pandora versus OMI, 

Network validation O3 

 Using the effective ground location improves the slopes. 
This is mostly drive by high latitude stations! 
 

 Climatological correction has no significant importance for 
O3 (as expected) 
 

 On average Pandora data are 7DU smaller than OMI data. 
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TD3370-1 
Pandora versus OMI, 
Overall conclusions 

NO2 
Conclusions Pandora versus OMI 
 
 On average Pandora and OMI show the same NO2 values (no big surprise, 

since Pandora was already used as feedback for the OMI algorithm). 
 Differences are driven by the viewing geometry. Comparison is significantly 

improved when the OMI data are filtered for small and nearby pixels. 
 Whenever the location is a local hotspot (often urban locations) the ground 

data tend to be larger than the satellite data. We expect that this effect is 
reduced when the satellite footprint become smaller (S5P!)  

 Using the effective ground location and climatological correction improves 
the validation at such sites. 

 For this type of satellite validation, short (<1 year) time series are nearly not 
useful. One needs good statistics and long time series! 
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TD3370-1 
Pandora versus OMI, 
Overall conclusions 

O3 
Conclusions Pandora versus OMI 
 
 On average Pandora data are 7DU smaller than OMI data. 
 Seasonal differences are mostly driven by the effective ozone temperature, 

which is included in the OMI retrieval in a climatological way, but is not 
included in the current Pandora retrieval 

 We believe that including absolute calibration, full stray light correction, and 
Pandonia network calibration for Pandora will further reduce the differences 
between ground and satellite data. 

 Including a climatological correction has no significant effect for O3. 
 Using the effective ground location improves the validation at some sites. 
 For this type of satellite validation, short (<1 year) time series are nearly not 

useful. One needs good statistics and long time series! 
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TD3370-2, 
 Brewer versus OMI, 

O3 and UV 

• O3 and UV comparison shown by Alberto Redondas in December 2015 
meeting in Davos. 
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TD3370-2, 
 Brewer versus OMI, 

AOD 

• Use OMAERUV level 2 overpass data 
• Brewer compares well with Aeronet 
• Difference Brewer to OMI AOD is driven by the viewing geometry and all 

other aerosol properties such as particle size distribution, single scattering 
albedo, vertical aerosol profile, which affect the satellite derived NO2, but 
not the ground data. 
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TD3370-3 
 SW developments 

• BlickA has been used to produce the validation reports described above 
• BlickW presented at Davos meeting. 
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TD3370-4 
Pandora-2S units 

Pandora 115 

Pandora 115, ESRIN 
 
• Calibrated in lab Dec 2016 / Jan 2016 

(Anna Maria Iannarelli present) 
• Installed at ESRIN Feb 2016 by Stefano 

Casadio, Alessandro Burini and Anna 
Maria Iannarelli 

• Fan had broken during shipment  
replaced by Stefano Casadio 

• Tracker had lost alignment origin during 
shipment  corrected in Mar 2016 

• Filterwheel issue in Jun 2016  repaired 
at LuftBlick, reinstallation in July 2016 
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TD3370-4 
Pandora-2S units 

Pandora 117 

Pandora 117, Rome, Univ La Sappienza 
 
• Calibrated in lab Feb 2016 
• Installed Mar 2016 by Anna Maria Iannarelli and 

Stefano Casadio 
• Damaged head sensor communication cable 

during transport  communication issues; 
mostly resolved by new cable and laptop 
software changes 

• June 2016: overheating issues, since Pandora box 
is not in shadow 
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TD3370-4 
Pandora-2S units 

Pandora 117 

Pandora 120, Davos 
 
• Calibrated in lab Mar 2016 
• Installed Apr 2016 
• Tracker zenith motor broken after a few days  

replaced in May 2016 
 
 
 
 
 Hardware issues list made by SERCO has been 
incorporated in our existing list! 


