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Explanation of scripts and plots related to pairing of EEA and EMEP sites.
A matching of EEA and EMEP sites has been done with the aim of detecting EBAS stations not being reported to EEA. 

EEA data has been extracted by the R routine saqgetr whereas the EBAS data has been extracted at NILU, using shell script commands directly to the database. 

The file ‘missing_emep_<comp>_<year>.csv contains the EBAS sites that are not found directly in EEA. This regards very few sites (4 sites for o3 in 2021): DK0010G, DK002G (both on Greenland), and GR0002R, IT0018R (both in the Mediterranean).

In addition, a number of EMEP sites are obviously wrongly matched by the automatic pairing as seen from the distance and correlation coeff. Furthermore, for several sites there are errors in the monitoring heights and other site characteristics as well as discrepancies in the actual data.

The file ‘distances_<year>_<comp>.csv’ contains all the matched pair of EEA and EBAS sites including the correlation coefficients between the time series taking into account that there could be errors in the time zones, i.e. that there is a time lag of ± 4 hrs in either of the data. 

Table 1 shows an extract from the file ‘distances_2021_o3.csv’ showing only the paired sites with a distance > 5 km. It is thus likely that all the EBAS O3 sites in Table 1 are lacking in the EEA data
[image: ]
[bookmark: _Ref149135651]Table 1. Extract from the file ‘distances_2021_o3.csv’, showing only the sites where the automatic pairing of sites found a distance > 5 km
In addition, although a correct pairing of sites is found, there could be differences in the actual data values, as mentioned. In the automatic script, we produced plots of matched pairs of sites if the case of corr. coeff < 0.999. This turned out to be valid for a fairly large amount of pairs and revealed numerous differences between the EEA and EBAS data. Figure 1 - Figure 4 below show the two types of plots that were produced for all the pairs with r < 0.999. A zip file containing plots of all these EEA/EMEP station pairs is attached. 

Differences in the time series are seen to be due to all kinds of reasons; missing data in only one of the timeseries, individual datapoints that are flagged out in EBAS and not in EEA etc. Figure 1- Figure 4 show some examples.
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[bookmark: _Ref149134249]Figure 1. hourly time series as extracted from EBAS (blue) and EEA (red). The EBAS data have been multiplied with 1.1 to be able to see the actual data series. The site code, year, and month are given in the header. ‘dt’ means the time lag added to the EEA data to get the highest correlation coefficient that reflects uncertainties in the assumed time zone.  
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[bookmark: _Ref149136221]Figure 2. EEA time series of the same station as in Figure 1 where the colour indicates the difference to the matched EMEP site (EEA- EBAS). 
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Figure 3. Same as Figure 1 for GB0048.
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[bookmark: _Ref149136661]Figure 4. Same as Figure 2 for GB0048.
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eeacode eealat eealon eeazeeaname emepcodeemepname emeplat emeplon emepzdistance_kmdz emep_shiftcor

fr07060 45.76411 3.046111 519Royat PÃ©riurbaine FR0030R Puy de DÃ´me 45.772223 2.964886 1465 6.382 -946 1 0.363141797

es1920a 28.33722 -16.39972 275LA HIDALGA-ARAFO ES0018G Izana 28.309 -16.4994 2373 10.263-2098 -4 0.220970456

it0732a 45.83611 8.80417 382VARESE - VIA VIDOLETTI IT0004R Ispra 45.8 8.633333 209 13.87 173 0 0.814119123

it2097a 44.15 10.926111 811CASTELLUCCIO IT0009R Monte Cimone 44.193205 10.701429 2165 18.599-1354 3 0.419274237

hr0014a 45.59348056 14.63046389 0NA SI0008R Iskrba 45.566667 14.866667 520 18.674 -520 0 0.574399104

deby109 47.968753 11.220172 700Andechs/Rothenfeld DE0043G Hohenpeissenberg 47.801498 11.009619 975 24.368 -275 2 0.663127498

it1365a 42.58194 12.62361 156BORGO RIVO IT0019R Monte Martano 42.805462 12.565645 1090 25.281 -934 2 0.605185105

si0001a 46.23451421 15.262476 240Celje SI0031R Zarodnje 46.428611 15.003333 770 29.388 -530 4 0.658043287

it1961a 46.3148 8.25591639Baceno - Alpe Devero CH0001G Jungfraujoch 46.5475 7.985 3578 33.206-1939 -4 0.172874275

gb0884a 51.462839 -2.584482 15Bristol St Pauls GB0053R Charlton Mackrell 51.05625 -2.68345 54 45.759 -39 0 0.810783074

it1898a 38.012365 12.546894 40Trapani IT0014R Capo Granitola 37.571111 12.659722 5 49.974 35 0 0.71660214

hu0026a 48.247222 20.616403 155Kazincbarcika HU0017R Nyirjes 47.89972 19.94667 670 63.117 -515 3 0.615508882
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