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Å To study Pamplona air pollution through a high-density monitoring network 

Å To characterize the exposure of cyclists and pedestrians to major urban air pollutants  
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Characteristics of prototypes 
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Å Electrochemical sensors for analysis of NO, NO2, CO, O3 and PM 

V  Sampling: every 10 s 

V  Resolution: <5-10 ppb 

V  Wireless communication via GPRS 

V  Lifespan: 3-5 years 
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Sensors calibration 
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Å Laboratory calibration 

Å In situ calibration 

Å Calculation of algorithms 

Å Data validation 

 



Å Statistics from the beginning: May 2015 (2 years) 

V 200 volunteers (persistent: 113) 

V 20,000 trips 

V 44,000 km cycled 

V 10,000 km driven 

V 15,000 bike-hours 

V 1500 trips with heart rate meters 

V 77,000 data-recording hours 

V 150 million measurements 

V 817,000 total segments 

V 3 million datapoints 

Air pollutants monitoring 
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Å Application of Computational Fluids Dynamics (CFD) Models 

Å Simulations of air quality with very high resolution (< 5m) 

Å Estimation of population exposure to urban pollutants 

Å Prediction of pollution episodes 

Å Simulation of pollution reduction scenarios 

Modelling 
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Simulation set up

(*) CFD tool: STAR-CCM+9.04.011®

CAD Model for Buildings

1

II Ensancheneighborhood of Pamplona
(Source: Google Maps satellite image)

Buildings that make up the neighborhood
(AutoCAD 2016 file provided by Navarra University)

PAMPLONA ςPLAZA de la CRUZ air quality station

Actual heights of buildings:
CFD 3D model (*)



Å Full Geometry of Pamplona (7 km x 5 km) 

Å Mesh (45 million cells) 

Å Treatment of emissions (average daily traffic intensity) 

Å Simulations for 16 wind directions 
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Map of average annual concentration (2015) 
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