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  β 𝑼𝒓
𝑹𝑽 𝑹𝑽 𝜶 𝑵𝒑 𝑵𝒏𝒑 

NO2 2 0.25 200 µg/m3 0.20 5.2 5.5 

O3 2 0.18 120 µg/m3 0.79 11 3 

PM10 2 0.28 50 µg/m3 0.13 30 0.25 

PM2.5 2 0.36 25 µg/m3 0.30 30 0.25 

Changes in U  
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Short-term uncertainty: 

Long-term uncertainty: 



MQI MQO MPI MPC 

RMSE 
𝑅𝑀𝑆𝐸

β  𝑅𝑀𝑆𝑈
 𝑀𝑄𝐼 ≤ 1 

BIAS 
𝑀 − 𝑂 

β  𝑅𝑀𝑆𝑈
 

𝑀𝑃𝐼 ≤ 1 R 
2𝜎𝑂𝜎𝑀(1 − 𝑅)

𝛽𝑅𝑀𝑆𝑈
 

SD 
𝜎𝑀 − 𝜎𝑂
β 𝑅𝑀𝑆𝑈

 

Spatial R 
2𝜎𝑂𝜎𝑀(1 − 𝑅)

𝛽𝑅𝑀𝑆𝑈 
 

𝑀𝑃𝐼 ≤ 1 

Spatial SD 
𝜎𝑀 − 𝜎𝑂
β 𝑅𝑀𝑆𝑈 

 

Exceedances 
𝑀𝑝𝑒𝑟𝑐 − 𝑂𝑝𝑒𝑟𝑐

β  𝑂𝑝𝑒𝑟𝑐
 𝑀𝑃𝐼 ≤ 1 

Daily / Hourly MQO & MPC 

Thunis, 2016 



MQI MQO MPI MPC 

RMSE 
𝑀 − 𝑂 

β  𝑅𝑀𝑆𝑈
 𝑀𝑄𝐼 ≤ 1 

Spatial R 
2𝜎𝑂𝜎𝑀(1 − 𝑅)

𝛽𝑅𝑀𝑆𝑈 
 

𝑀𝑃𝐼 ≤ 1 

Spatial SD 
𝜎𝑀 − 𝜎𝑂
β 𝑅𝑀𝑆𝑈 

 

Yearly MQO & MPC 

 Both short-term and long-term MQI are now calculated for the 90th percentile 

station and used as performance indicator.  

The AQD approach is currently used, i.e. the MQO must  be  fulfilled for at  least  

90%  of the available  stations.  

Thunis, 2016 



      AQD Fairmode 

  LV 

μg/m3 

DQO 

% 

MQO 

% 

MQO 

μg/m3 

MQO 

% 

MQO at LV  

μg/m3 

NO2 

Hour 200  15% 50% 100 48% 96 

Year 40 15% 30% 12 29% 12 

O3 8h 120 15% 50% 60 26%  36% 31  43 

PM10 

day 50 25% - - 56% 28 

year 40 25% 50% 20 13%  20% 5  9 

PM25 

Day  
25 

25% - - 72% 18  

year 25% 50% 12.5 20%  24% 5  6 

Changes in MQO 

Thunis, 2016 



Benchmarking (NO2  annual means µg/m3) 

V 5.2 V 5.4 Same results in v5.2 and v5.4! 



Benchmarking (NO2 hourly values µg/m3) 

V 5.2 V 5.4 Same results in v5.2 and v5.4! 



Benchmarking (PM2.5  yearly conc. µg/m3)  

V 5.2 V 5.4 From not fulfilling the MQO in v5.2 
to fulfilling in v5.4! 



Benchmarking (PM2.5  daily conc. µg/m3)  

V 5.2 V 5.4 Almost the same results in v5.2 and v5.4! 

small change 

 



Benchmarking (PM10  yearly conc. µg/m3)  

V 5.2 V 5.4 

Still no fulfilment of MQO but much 
better results in v5.4! 



Benchmarking (PM10  daily conc. µg/m3)  

V 5.2 V 5.4 Almost the same results in v5.2 and v5.4! 

Minor change 

 



Conclusions 

Main changes and their impacts on Norwegian results: 
 

 Change in the implementation of the 90th percentile constraint 

 Very useful to integrate this criteria of the AQD into the MQO. Especially 
in areas with nr of stations ≠ N x 10 

 Update of the attenuation parameters for yearly PM10 and PM25 

 Less stringent than previously for yearly MQO, especially for lower PM 
concentrations, where the beta-ray UO is higher than the earlier used 
gravimetric UO 

 Still problems with fulfilling the yearly NO2 MQO 

 Model uncertainty in the report’s output 

 Useful indication to interpret the results. 


