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• OMI Tropospheric NO2 gridded data set

over Northwestern Europe;
• Comparison with ground based in-situ 

observations;
• NO2 over small cities in France:

detection limit in yearly averaged data;
• Correlations between the OMI measured 

weekly cycle and traffic intensity data.



NO2 Gridded Dataset
• Based on NO2 Level 2 Standard Product, 

Collection 2, Dec 2004 - Nov 2005;
• Grid definition 45°N - 55°N, 5°W - 10°E,

resolution 0.02°x 0.02°;
• Effective cloud fraction threshold 0.30;
• Gridding process: Level2 to daily L3, daily L3 

to annual average.





Ground Based In-Situ Data

• LML Dutch air quality network, www.rivm.nl/lml
• Regional, City and Street stations
• Mean yearly value per station for 12:00 to 14:00 hrs



Comparison with the LML



Zoom-in over France

Cities of the size >100,000 habitantsCities of the size >100,000 habitants



Detection Limit Test

• Assume two areas with different yearly average NO2 
concentrations;

• Simulate the measured NO2 assuming a variation of 
100% and a cloud contamination of 50%;

• Sample the simulated NO2 with a sensor with a 
certain spatial and temporal sampling and 
measurement uncertainty;

• Using a statistical test at 67 and 95% confidence 
level, determine the minimum detectable difference.



Detection Limit of Tropospheric NO2

The detection limit is 
defined as the minimum 
difference in tropospheric 
NO2 in a yearly mean that 
is statistically meaningful.

Smaller values are better

Detection Limit Confidence 67% Confidence 95% 
 Absolute Relative Absolute Relative 
OMI 1.9 1014 1 4.3 1014 1 
GOME-2 5.2 1014 2.8 1.5 1015 3.5 
SCIAMACHY 1.2 1015 6.5 4.3 1015 9.9 
 

OMIGOME-2SCIA

Area observed 60x30 km2



Spatial Resolution

OMI Zoom 12x13 km2 OMI 24x13 km2

Mexico City, Jan. 20, 2005

Approx. GOME-2 72x39 km2



OMI NO2 Weekly Cycle over The Netherlands

Period Dec 2004 - Nov 2005, Normalized for Monday



Traffic Intensity
• Mean values for the Netherlands for 2004;
• Three categories of vehicles: small vehicles,

trucks and large trucks;
• Data source Transport  Research Centre 

(www.dataportal.nl)



Weekly Cycle over The Netherlands



Weekly Cycle over The Netherlands

• Weekly cycle of other sources/sinks
• Traffic data need improvement
• Uncertainty in the OMI data



Summary
• High spatial resolution gridded data set of OMI 

tropospheric NO2 data over Northwestern Europe;
• Yearly mean OMI NO2 tropospheric is highly 

correlated with yearly averaged surface in-situ NO2 
for regional stations;

• Over France cities of ~100.000 inhabitants show up 
in the OMI data;

• The weekly cycle in the OMI data are highly 
correlated with traffic intensity data;

• Preliminary analysis shows that top-down estimates 
of the traffic contributions to NO2 concentrations can 
be derived from OMI data.
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