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1. Introduction Data quality check procedures for EARLINET/ACTRIS database improved over time. This document reports the automatic quality check procedures working on the EARLINET database.  When a product is submitted to the EARLINET database the following steps are applied by the ARES Data Center: 1. technical quality controls (BQC) are executed to ensure the product is compliant from the technical point of view according to the defined standard 2. advanced quality controls (AQC) are executed to assess the quality from a physical point of view of the product 3. [optional] multi-product quality controls (MPQC) are executed to assess the quality from a physical point of view of the product, by comparing different products from the same measurement. This step can only be applied to the products that are being submitted automatically from the SCC (Single Calculus Chain, the official analysis tool  of the network) 4. the results of the previous three steps are stored in the database 5. the product is renamed according to the filename conventions and stored in the datacenter  The products that do not pass step 1 are not accepted by the datacenter and a corresponding error message is shown to the data originator. Afterwards, the distinction between manually and automatically uploaded products needs to be made. The manually uploaded products that pass the step 1 but not the step 2 are accepted by the datacenter and labelled as Level 1 products. When they pass both steps 1 and 2, the products are accepted by the datacenter and labelled as Level 2 products. The automatically uploaded products are labeled as Level 2 products if they pass the steps 1, 2 and 3. Otherwise, they are labelled as Level 1 products.  Both Level 1 and Level 2 products are made public as soon as they are accepted by the datacenter. This means that a product once submitted and accepted by the datacenter (independently of the assigned level) cannot be deleted.  It is possible to submit a new version of an already submitted product only in specific time windows, which are communicated by the datacenter administrators. A specific Record Version Control system has been developed to allow multiple versions of 
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the same product. This is a primary and necessary tool both for data originators and end-users. Indeed, sometimes it can happen that data originators may realize that something is wrong or not optimized in the products already uploaded on database. Besides, if a new version of the retrieval algorithm is released, for example with a new SCC version release, products need to be re-analyzed. If a product submitted is a new version of an already uploaded product, it will be only accepted during a versioning window. The submission of new product versions is not possible outside these specific time slots.  Starting from the version 3.0, the Quality Control procedures are carried out exclusively on-fly during the upload process.  The following table reports quantities that are used by the different quality controls: 
Quantity Description β aerosol backscatter coefficient ∆β error on aerosol backscatter coefficient βpeak(λ) aerosol backscatter peak depending on wavelength βdect aerosol backscatter detection limit βth aerosol backscatter threshold value α aerosol extinction coefficient ∆α error on aerosol extinction coefficient αpeak(λ) aerosol extinction peak depending on wavelength αdect aerosol extinction minimum aerosol layer detection limit αth aerosol extinction threshold value 

S lidar ratio ∆S error on lidar ratio 
dh aerosol layer height : defined as the lowest layer that generally contains most of the aerosol except special elevated layers (like Saharan dust etc.) 
IB Integrated aerosol backscatter 

AOD Aerosol optical depth  Next, all the quality controls are described in detail. The difference between the v3.0 and the v3.1 is the addition of the multi-product quality controls. 
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4. Multiproduct Quality Controls In order to improve the quality of the optical products uploaded automatically into the EARLINET database, the Multiproduct Quality Control procedures have been implemented. These procedures are only applied to the data submitted automatically and are applied for the selection of files and to check the consistency between products at different wavelengths. After the processing of the measurements with the SCC, the analyzed data is submitted to the database and screened through the Quality Control (QC) procedures. Optical products corresponding to the same measurement (same station and same time, within 15 minutes of tolerance) are checked in a combined way. The outcome of these quality controls is stored in the EARLINET database, and its details can be accessed by making a request to earlinetdb@actris.imaa.cnr.it. The optical products that are automatically uploaded will become level 2 if they pass all the basic quality controls (BQC), the advanced quality controls (AQC) and the multiproduct quality controls (MPQC).  
Products selection filters A dataset may contain multiple files at the same wavelength that contain different information (i.e., two products at a 355 nm wavelength, one containing only extinction and another containing extinction and backscatter). Therefore, a filter is applied to decide which file contains the highest amount of information to select the file that needs to be uploaded into the EARLINET database. The filters implemented are the following: 

 For backscatter files (b-files), the filter is based on: 
o the presence of the depolarization variable (volume and/or particle) 
o the Raman presence (the “backscatter_evaluation_method” variable value is “Raman elastic backscatter”) 

 For extinction files (e-files), the filter is based on: 
o Presence of the backscatter variable Based on the presence or absence of these variables, the file selection will be made to make available on the database the maximum amount of information possible. 

 

Cross-wavelength measurement QC checks 
Backscatter consistency QC The first quality control is applied to the backscatter profiles, and it checks if backscatter profiles from different files (i.e., in the backscatter file and in the extinction file, where the backscatter is calculated at a coarser resolution) are consistent with each other. To do this, the backscatter at the higher resolution must be brought at the coarser resolution, which is done using the vertical resolution reported in the files. Then, the two products are considered consistent if the largest statistical errors of the two products do not differ more than 3 times the statistical error (3-sigma). This QC is considered successful if 90% of the points or more pass this test. 
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Lidar Ratio & Ångström exponent checks QCs The next QC checks are based on the intensive properties, which come from the combination of products at different wavelengths. The intensive parameters that are checked are the lidar ratio and the Ångström exponent (extinction and backscatter related). The values of these parameters must be in a physical meaningful range ([0 – 200 sr] for lidar ratio and [-1 – 4] for Ångström exponent) in the altitude range where a not negligible quantity of aerosol is observed (this is checked through backscatter threshold value)*. To calculate the intensive properties, the two products used must be at the same resolution. If needed, this is done, and then the lidar ratio and the Angstrom exponent are calculated to apply the QCs. This QC is satisfied if: 
 90% of the points or more within the profile are within the physically meaningful range 
 the statistical errors of the intensive properties are above 50% 
 the value of the intensive parameters is within the meaningful range of values within 3 standard deviations. 

 

* The values indicative of an aerosol layer presence is (in agreement with current quality control 
procedure applying to the ACTRIS/EARLINET database): 5 10-7 m-1 sr-1 for backscatter, and 2.5 10-

5 m-1 for extinction. 

 


