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Main Objectives of WP4 

“Ensure that the products provided by NORS 

are tailored so that the data can be used 

directly as validation data in the GMES 

atmospheric service (= GAS = MACC-II).” 
 

1. Harmonization of data in terms of format and contents 

2. Full characterisation of data with respect to integration 

volume, resolution, and sensitivity 

3. Full description of uncertainties 

4. Comparison to satellite data used for assimilation in GAS 
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Deliverables of WP4 

No Title Lead Due 

D4.1 Data format definitions ULg 04.2012 

D4.2 Data user guide BIRA-IASB 04.2013 

D4.3 Error budgets KIT 04.2013 

D4.4 Data representativeness UBremen 07.2013 

D4.5 NORS data consistency BIRA-IASB 10.2013 

D4.6 Methane data assessment UBremen 10.2013 

D4.7 Consistency with satellite data INTA 04.2014 
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D4.1 Data format definitions 

Aim: 

• To ensure that all needed data including meta data on uncertainties 

and vertical and horizontal resolution is included in the files submitted 

to NDACC 

• To ensure highest possible consistency between different NDACC 

products 

• To ensure compliancy with all relevant data format protocols 

• To move to HDF to enable automated use and checking of NDACC 

files 

• To provide thorough testing of the proposed new formats through 

delivery of data from many stations and instruments and through 

automated ingestion into the validation server 
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D4.2 Data user guide 

Aim: 

• To collect all necessary information on the data, but also on the 

instruments and data analysis in a concise document for all NDACC 

techniques 

• To provide data users with a starting point on learning how the data is 

created and what needs to be taken into account when using the data 
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D4.3 Error budgets 

Aim: 

• To provide documentation for the use and interpretation of 

uncertainties reported in the NORS HDF files 

• To provide basic information on the main error sources and their types 

for all the NDACC instrument types 

• To ensure consistent reporting of uncertainties for all NDACC 

instrument types 

 



Andreas.Richter@iup.physik.uni-bremen.de 
7  

D4.4 Data representativeness 

Aim: 

• To evaluate and describe the volume for which a NDACC 

measurement is representative in the vertical as well as in the 

horizontal direction 

• To find simple ways of including this information in the data files 

• To find practical ways of making the validation server aware of the 

spatial smoothing / averaging / displacing needed 
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D4.5 NORS data consistency 

Aim: 

• To evaluate and document the agreement of measurements of the 

same quantity using different NDACC measurement techniques  

• To understand the differences in measurement properties (horizontal 

and vertical averaging, a priori used, averaging kernels, …) and the 

resulting differences in measurement results 
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D4.6  CO mid- and near infra-red data assessment 

Aim: 

• To evaluate and document the consistency and differences between 

the two CO data products available from FTIR observations (NDACC 

and TCCON) 

• To compare the CO products for several NORS stations 



Andreas.Richter@iup.physik.uni-bremen.de 
10  

D4.7 Consistency with satellite data 

Aim: 

• To evaluate the consistency of satellite data products used in the 

Copernicus system with NDACC / NORS observations 

• To collect and evaluate the existing literature on validation of satellite 

data and to provide an overview on validation approaches taken and 

uncertainties reported 
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What about the science? 

Cloud effects: 

• Wagner et al., (AMT 2014): MAX-DOAS cloud classification 

• Gielen et al., (AMT 2014): MAX-DOAS cloud screening 

• Frieß et al., (Friday): MAX-DOAS measurements of cloud height 

 

UV/vis progress: 

• Hendrick et al., (Thursday): Progress in retrieval and interpretation 

• Gill et al., (Friday): Mountain station measurements in Izana 

• Gomez et al., (AMT 2014): in-situ NO2 and O3 from mountain top MAX-DOAS 

• Remmers et al. (Friday): MADCAT, azimuthal dependence 

• Richter et al. (Friday): Athens MAX-DOAS 

• Gielen et al., (Friday): GOME-2 NO2 and HCHO and aerosol in Burundi 

• Wagner et al., (Friday): Absolute calibration 

• Hendrik et al., (ACP 2014): NO2 and HONO in Beijing  



Andreas.Richter@iup.physik.uni-bremen.de 
12  

What about the science? 

Intercomparison of techniques 

• Franco et al., (AMT 2014): HCHO MAX-DOAS and FTIR  

• Kiel et al., (Friday): IR and NIR comparison 

• Petri et al., (Friday): CO IR and NIR intercomparison 

 

Satellite Validation: 

• Peters et al., (ACP: 2012): GOME-2 NO2 and HCHO validation 

• Ma et al., (ACP 2013): NO2 validation of OMI and SCIA in China 

• Pinardi et al., (Wednesday): GOME-2 NO2 validation 

• Blechschmidt et al. (Thursday): NO2 validation for MACC-II 
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Summary 

Mission accomplished: 

• NDACC data are now much better accessible, documented, 

characterized, understood, and homogenized than before NORS 

• Progress has been made in error description, in understanding of 

information content and in evaluating representativeness 

• Change to HDF data with full meta data has been demonstrated and 

tested thoroughly 

• A lot of interesting science has been done in the process 
  

Still much to be done: 

• Only part of the information content of the measurements is currently 

used 

• Each solution to a problem creates a new question / challenge 

• Transition from NDSC to NDACC not yet finished 

• NORS was just a demonstration… 

 


