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OverviewOverview
Brief description of AirQUIS
Model evaluation
Exposure Estimates with 
recpect to the EC directive
Estimation of Source 
Contributors
Concluding remarks
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AirQUIS - a modern system for air quality
surveillance and management

AirQUIS - a modern system for air quality
surveillance and management
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Emission Inventory DatabaseEmission Inventory Database

Geographical Information System (GIS)Geographical Information System (GIS)

• stacks
• consumption
• emission
• production
• component
• emission factors
• time variation

• road geography
• dynamic traffic data
• road classification
• emission factors
• time variation

• Consumption
• Emission
• production
• source category
• fuel type
• emission factors
• temp. correction
• time variation

Point Sources Line Sources Area Sources

Calculation of Emission FieldsCalculation of Emission Fields Modelling
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Models in AirQUISModels in AirQUIS
Emission model
Calculates hourly emissions from area, line and point
sources. 

Wind field model (MATHEW)
Calculates 3-dimensional hourly wind fields

Dispersion model (EPISODE)
Calculates hourly concentrations of pollutants in 
grids and individual receptor points

Exposure model
Combines outdoor pollution concentrations with a static 
population distribution
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Statistics of NO2 and PM10
Jan.-April and Oct.-Des.2001

Statistics of NO2 and PM10
Jan.-April and Oct.-Des.2001

OSLO

OsloOslo

 

NO2
(Urban street 

station) 

NO2
(Highway
station)

PM10
(Urban street 

station)

PM10
(Highway
station)

Obs. Calc. Obs. Calc. Obs. Calc. Obs. Calc.
Mean value                          (µg/m3) 40.0 44,5 46.9 61.3 26.9 21.9 33.3 28.2
Standard deviation               (µg/m3) 24.4 28.1 31.3 47.0 23.1 29.5 37.6 40.7
Maximum value (hourly)       (µg/m3) 184.7 145.3 311,1 319,0 227.8 350.5 310.4 375.4
Correlation coefficient 0.62 0.68 0.39 0.51
Root Mean Square Error      (µg/m3) 17.5 25.2 17.03 21.1
Slope of linear regression line 0.72 1,02 0.50 0.55
Intercept of regression line   (µg/m3) 15.8 13.2 8.57 9.56

2010 EC
directive

Limit level (daily average):
Allowed days above the limit level:

50 µg/m3

7 days
PM10

Limit level for the yearly mean value: 20 µg/m3

Limit level (hourly average):
Allowed hours above the limit level:

200 µg/m3

18 hoursNO2 Limit level for the yearly mean value: 40 µg/m3
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The EC Directives
1999/30/EC

The EC Directives
1999/30/EC
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Number of inhabitants exceeding the 
limit values

Number of inhabitants exceeding the 
limit values

Total number of inhabitants: 507 467

OsloOslo

 

PM10 Number of exceedances above the limit level: 215 455

NO2 Number of exceedances above the limit level: 370

 
 

H. Laupsa and L.H. Slørdal: Harmo8-2002.ppt slide 12

Number of people exposed beyond 
the limit value of NO2

Number of people exposed beyond 
the limit value of NO2

OsloOslo
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Number of people exposed beyond 
the limit value of PM10

Number of people exposed beyond 
the limit value of PM10

OsloOslo
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Calculated PM10-concentrations
8. highest daily building point value (µg/m3)
Calculated PM10-concentrations

8. highest daily building point value (µg/m3)

OsloOslo
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OsloOslo

90.90
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0.45

1.24
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2.26
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0.09

Woodburning applied for house
heating
Industry

Primary industry

House heating except wood burning

Motorized equipment

Harbour and railway activity

Road traffic

Background

Source contributors to exceedances of 
NO2  for an example grid square, 

whole period

Source contributors to exceedances of 
NO2  for an example grid square, 

whole period
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Concluding remarksConcluding remarks

Observed PM10 and NO2 levels are 
reproduced quite well with the model 
system

The AirQUIS system is a valuable tool for
• relating exposure levels  to existing air quality 

standards
• estimating blame matrixes  for  a set of 

predefined source categories 

 
 

NILU F 31/2002 



 10 

H. Laupsa and L.H. Slørdal: Harmo8-2002.ppt slide 19

Further workFurther work

Further improvements in methodology and model 
input is needed

Emission inventories
• Contribution from wood burning for domestic heating
• Resuspension of road dust (vehicle- and wind induced) 

Modelling of dispersion  in the urban boundary layer

Boundary conditions (nesting)

Dynamic population distributions

Indoor/Outdoor-relations
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