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Forecasting atmospheric pollutants 
 over Portugal



Chemical Transport Models [Air Quality Models]



The Portuguese Air Quality Forecast system

3 nested domains 
C125: 125 x 125 km2


IP25: 25 x 25 km2 


PT05: 5 x 5 km2

3D fields of pollutant 
concentrations



http://previsao-qar.web.ua.pt

• Air Quality Index


• Concentrations for specific pollutants
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Main pollutants: particulate matter and ozone
Number of days with concentrations above thresholds for the protection of human health
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Monthly distribution of those days
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PM10 vs T
ESTARREJA | AUG | 2014-2018

O3 vs T
AVEIRO | DJF | 2005-2010



PM10 episodes

Long-range transport of desert dust

Forest fires

Gama et al., 2019  
https://doi.org/10.1016/j.apr.2019.03.005 2016
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https://doi.org/10.1016/j.apr.2019.03.005


PM10 episodes
Long lasting PM episodes are associated with 
very cold and dry periods during winter

• Increase in domestic heating emissions


• Atmosphere stability

average daily profile during event



O3 episodes
150

0

• Ground-level ozone is a secondary pollutant 
formed by complex photochemical reactions 
between NOx and COV


• Strong temperature dependence


• Sea-breeze circulation promotes the 
transport of polluted air masses from the 
coast to inland



Forecast performance

Forecasting PM concentrations is a great challenge!

JRC Δ DELTA Benchmarking

1-yr period



Improving the anthropogenic emissions inventory

EMEP emission inventory


• annual total by activity sector  
(SNAP or GNFR)


• spatial and temporal disaggregation


monthly, daily & hourly profiles


landuse


spatial proxies: population; 
population & road 

0.1° x 0.1° resolution 

new proxies for spatial disaggregation

50 x 50 km2 resolution 




Modelling performance

The new methodology for spatial disaggregation of anthropogenic emissions 
will be soon implemented in the operational air quality forecast system.
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Lourinhã Laranjeiro (AML Sul) Joaquim Magalhães  (Algarve)

heatwave + desert dust event

r = 0.75 
RMSE = 8.2 µg/m3

r = 0.70 
RMSE = 5.6 µg/m3

summer period (JJA)

r = 0.58 
RMSE = 15.8 µg/m3



Future developments

• WIP: new website


• Consider forest fire emissions in the modelling system


• Add new domains with higher resolution (1 x 1 km2) over the 
Lisboa and Porto urban areas


• Explore the online coupling possibilities between WRF and 
CHIMERE

PCIF/MPG/0147/2019

CIRCNA/CAC/0273/2019




