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June-July 2009 Piters et al., AMT, 2012
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Heritage – CINDI-1 2009
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Emerging capacity for NO2 monitoring
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NDACC
MAXDOAS
PANDORA/PANDONIA

 Need for intercalibration !
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CINDI-2 main objectives

• To assess the consistency of slant column measurements of several 

key target species (NO2, O3, O4 and HCHO) of relevance for the 

validation of S5P and the future ESA atmospheric Sentinels, 

through coordinated operation of a large number of DOAS and 

MAXDOAS instruments from all over the world.

• To study the relationship between remote-sensing column and 

profile measurements of NO2, HCHO and O3 and reference in-

situ concentration measurements of the same species.

• To investigate the horizontal representativeness of MAXDOAS 

measuring systems in view of their use for the validation of 

satellite tropospheric measurements featuring ground pixel sizes in 

the range of 25-50 km2.

EGU 2016, Vienna, Austria 22 April 2016 4
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CINDI-2 participants

Participants already involved in CINDI-1

New in CINDI-2
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CINDI-2 
1-28/09/2016
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Instrumental deployment

• MAXDOAS 20

• Mini-DOAS 8

• PANDORA 6

• SAOZ 2

• LP-DOAS 1

• CE-DOAS 1

• I-DOAS 1

• Mobile-DOAS 3

• CAPS 2

• NO2 analysers 2

• NO2 sondes 5

• RIVM Raman lidar

• VELETA lidar

• Sun photometer

• Ceilometer

• Ozone sondes

• In-situ ozone monitor

• Meteorological parameters

• TSI (all-sky imager)

• + Modelling support

– AQ forecast (CAMS)

– Weather forecast

Trace gases Other

42

In-situ

MAXDOAS
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Semi-blind intercomparison (12-28/09)
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Ermioni
Dimitropoulou

Karin
Kreher
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CINDI-2 semi-blind daily results
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Evolution of agreement during the 

course of the campaign (NO2)
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Relative differences against 
median values
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Calibration of pointing accuracy

• Horizon scans plus lamp measurements
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Calibration of pointing accuracy (2)

Overview of horizon scans results for UV 
measurements @ 340 nm (preliminary)
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Correlations and statistical analysis
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HCHO DSCD
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In-situ measurement systems comparison
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Courtesy A. Merlaud

• Teledyne
• Thermo 42i
• CAPS
• CE-DOAS Sampling lines at 20, 60, 120 

and 200 m
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First results of MAXDOAS profiling and 

comparison with in-situ measurements
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NO2

HCHO
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Conclusions

• CINDI-2 was a success!

• >40 instruments (35 DOAS) have been operated side-by-side 

on the Cabauw RSS during 3-4 weeks under exceptional 

weather conditions

• Data have been compared following a semi-blind protocol and 

results presented at daily meetings

• Large effort on calibration of pointing accuracy for all systems

• Data analysis in progress

• Big thanks to local organisation (Arnoud Apituley and the 

supporting team at KNMI, as well as the campaigns referees 

Karin Kreher and Ermioni Dimitropoulou) and ESA/NSO

http://projects.knmi.nl/cindi-2
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Thank you for your attention!


