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Regression – Interpolation – Merging Mapping 

Linear regression model of monitoring data (as a primarily 

source of information), CTM output and different other 

supplementary data followed by interpolation of its 

residuals by kriging (so-called residual kriging). 

Rural and urban background map layers created separately 

(based on rural resp. urban/suburban background stations) 

and merged into the final maps using population density.

Data fusion mapping methodology



Regular  annual product: 

ETC/ACM Technical Paper 

„European air quality maps“

Concentration maps (PM10, PM2.5, 

O3, NO2, NOx), probability of 

exceedance maps, exposure 

tables, uncertainty analysis, inter 

annual difference maps, trends. 

Most recent: ETC/ACM TP 

2016/6, maps and tables for 2014

Annual air quality maps

http://acm.eionet.europa.eu/reports/

http://acm.eionet.europa.eu/reports/


PM2.5 – annual average, 2014

Area in exceedance – concentration maps



PM10 – 90.4 percentile of daily means, 2014

Area in exceedance – concentration maps



O3 – 93.2 percentile of max. daily 8-hour means, 2014

Area in exceedance – concentration maps



Probability of exceedance (PoE) maps

Based on concentration and uncertainty maps estimated

based on geostatistic theory.

Area in exceedance – PoE maps



Area in exceedance – PoE maps
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PM2.5 – annual average, 2014

Area in exceedance – PoE maps



O3 – 93.2 percentile of max. daily 8-hour means, 2014

Area in exceedance – PoE maps



PM2.5 annual average, 2014 exposure table

Population living in exceedance areas 
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Influence of grid resolution – concentration map

PM10 – annual average, 2006, Moravian-Silesian Region, CZ

1x1  km   10x10 km (spatially aggregated)



PM10, annual average, 2014

simple comparison – rural areas

rural 10x10       final merged 1x1     final, aggr. 10x10

Good 

representation 

in both 1x1 km 

and 10x10 km 

maps.

Influence of grid resolution – concentration map



PM10, annual average, 2014

simple comparison – urban background areas

Influence of grid resolution – concentration map

Good 

representation 

in1x1 km map, 

but not in 10x10 

km map (bias, 

RMSE, R2).
rural 10x10       final merged 1x1     final, aggr. 10x10



Influence of grid resolution – PoE map

The map shows the probability that the spatial average of 

the relevant grid (e.g. 10x10 km or 1x1 km) exceeds the 

limit value.

10x10 km resolution map gives a realistic result for rural 

background areas only. (Not for urban areas.)

1x1 km resolution map gives a realistic result for both rural 

and urban background areas. (Not for hotspots.)



Influence of grid resolution – exposure table

PM10, annual 

average, 2006 

– population 

weighted 

concentration
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Case study: Improved NO2 mapping

Detailed analysis presented in 

ETC/ACM Technical Paper 

2016/12 „Inclusion of LC and 

traffic data in NO2 mapping“

Inclusion of land cover and road

data in NO2 background mapping.

Creation of traffic layer map, 

based on traffic stations. 

Subsequently, inclusion of this 

traffic map layer in NO2 map and 

exposure estimate.



NO2 annual average, 2013 – rural and urban background 

map layers improvement by land cover data inclusion

Inclusion of LC in LRM: 8 general CLC classes, with different 

radius. Together with other data – input to stepwise regression.

For best variants: spatial interpolation of residuals, 1x1 km 

resolution. Different variants compared by cross-validation.

Inclusion of land cover brings clear map improvement.



NO2 annual avg., 2013 – rural and urban background map



NO2 annual average, 2013 – traffic map layer creation 

Based on 855 urban traffic stations. (Rural traffic stations not 

considered, due to their small number, i.e. 19). Supplementary 

data – 37 variables (EMEP model, altitude, meteo, LC, …): input 

to linear regression model analysis (stepwise regression + 

backwards elimination). 4 variants selected for further analysis.



NO2 annual average, 2013 – traffic map layer creation 

Spatial interpolation, 1x1 km resolution

Different LRM variants, comparison based on cross-validation.

Different variants give quite similar results.

Based on RRMSE (24%) and R2 of cross-validation scatterplot 

(0.51): estimates of urban traffic air quality is reasonable.



NO2 annual average, 2013 – urban traffic map layer

Map can be 

applied for urban 

traffic areas only.



Case study: Improved NO2 mapping - continuation

Inclusion of traffic map layer in background map

Weight: based on buffer around 

the streets/roads (GRIP 

database, source: PBL). 

Buffer: tentative. 75 meters 

around roads of class 1 and 2, 50 

meters around roads of class 3.

(Should be refined.)
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Inclusion in urban map layer: 



NO2 annual average, 2013 – final merged map, 1x1 km



NO2 annual average, 2013 – difference „final – background“



NO2, annual average, 2013 – urban traffic areas

simple comparison – map layers vs. traffic stations 

traffic map layer       background map layer

Bad representation 

of traffic areas in 

urban background 

layer.

Case study: Improved NO2 mapping – continuation



Weight: based on a buffer around the roads (GRIP database, 

source: PBL), similar as for map creation. 

However: We go inside 1x1 km grid in the population 

exposure estimate.

Inclusion of traffic map layer in exposure estimate

Case study: Improved NO2 mapping – continuation



NO2 annual average 2013 – exposure estimate, 

comparison of estimate based on background (top) and 

final merged map (i.e. including traffic layer)

Difference of population in exceedance: cc. 1.7% of European 

population.

Case study: Improved NO2 mapping – continuation
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Conclusions

Grid resolution is of a great importance.

Rural map: 10x10 km resolution satisfactory.

Urban background map: 1x1 km resolution satisfactory.

Map taking in account traffic AQ: going inside 1x1 km 

resolution is needed.



Thank you for your attention.


