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Aim of study at H.C. Andersens Boulevard 

• Further develop Street Poll. Model (OSPM) 

• Provide spatial data for testing the model 

• Explain concentration jump at CPH street 

 

• Focus on: non-street canyons, 
inhomogeneous emissions, NOx/NO2 
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wind

Leeward  Windward

Recirculated pollution

Direct emission

Background pollution

The Operational Street Pollution Model (OSPM) 
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Most data from Street Canyons (D) 

A B 

C D 

E 
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Mapping performed for all Danish addresses 
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Exposure  
bicycling  

home & work 
 

shortest &  
cleanest 

 

Application of AirGIS/OSPM for exposure study 
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  NO2 per 10 µg/m3  NOx 

Mortality     

Total 8 % (CI: 1 - 14 %)   

Cardiovascular illness 16 % (CI: 3 - 31 %)   

 Ischemic 8 % (CI: -11 - 30 %)   

 Stroke 9 % (CI: -17 - 42 %)   

      

Incidents/hospital admission     

Cardiovascular illness     

Stroke, all 5 % (CI: -1 - 11 %)  

per 43 % increase in NO2 

  

Stroke, fatal 22 % (CI: 0 - 50 %)  

per 43 % increase in NO2 

  

Airways disease     

COPD 8 % (CI: 2 - 14 %)  

per 6 µg/m3 

5 % (CI: 1 - 10 %)  

per 12 µg/m3 

Asthma (elderly) 12 % (CI: 4 - 22 %)  

per 6 µg/m3 

  

Lung cancer   9 % (CI: -21-51 %) & 

37% (CI: 6-76 %) per 

100 µg/m3 

Long term effects Danish studies 
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The use of OSPM world-wide 
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Basic principle of OSPM 
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Direct contribution 
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Recirculation zone 
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Inhomogeneous emissions 
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City increment

Street increment

City area
Distance

Concentration

Regional

 

 

 

  

 
 

 

 

NOVANA 
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Wind direction dependency: testing 
inhomogeneous emission description DK 

NO2 NOx 
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Wind direction dependency: Testing 
inhomogeneous emissions Swedish street 

NO2 NOx 
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Diurnal variation: Testing inhomogeneous 
emissions DK 

NO2 NOx 
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Roof level wind

Recirculating air

Direct plumeLeeward
side

Windward
side

Background pollution

 

Weather 

Long-range transport 

Urban scale 

Street level 

Coupled models in the THOR system 

Performs 3-days prognoses of Air 
Quality 4 times a day 
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Trend at H.C. Andersens Boulevard 
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Trend at H.C. Andersens Boulevard 



Department of Environmental Science, Aarhus University 

T
D

1
1
0
5
 E

u
N

e
tA

ir
 W

o
rk

s
h

o
p

 1
5
-1

8
 D

e
c
e
m

b
e
r 

2
0
1
5
 i
n

 S
o

fi
a
, 
B

u
lg

a
ri

a
 

NO2 and O3 sensors from Alphasense 
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Test of electro-chemical sensors from 
Alphasense at H.C. Andersens Boulevard 
- still in ongoing within MSc project 

NO2 
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Radiello NO2 passive samplers 
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At Tivoli: 3x light poles + 2 x on Tivoli fence 
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At Mayor house: 4x light poles + 2 x on facade 
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Crossing & Mayor house 
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Town

hall 

Tivoli 

Mean value 
of first & 

second 
campaign 

 

Correction 
factor: 2.1  

 

Units: µg 
NO2 /m3 
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0

50

100

150

200

250

300

350

400

-18,00 32,00 82,00 132,00 182,00 232,00 282,00 332,00 382,00 432,00 482,00

Vindretning

Wind from amusement park 
Tivoli give low concentrations 
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Traffic lanes before and after new bus lane  
at H.C. Andersens Boulevard 
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Traffic lanes before and after new bus lane  
at H.C. Andersens Boulevard 
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Conclusions: 
• Need spatial distribution data in urban areas 
• Both single streets and street networks 
• Various low-cost sensors applicable 
• Changed traffic lanes strongly affect levels 
• Street pollution models are strong tools but 

still need further refinements 
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