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African Dust Episodes over Iberian Peninsula

Natural dust events detection and quantification:

Iberian Peninsula is jointly assessed by common methodology (since 2005)

Spanish-Portuguese collaboration:

 Institute of Earth Sciences (CSIC), Spain – Querol, X. et al

 NOVA University Lisbon, Portugal – Ferreira, F. et al

 Environment Ministries from both countries
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African Dust Episodes over Iberian Peninsula: annual reports
Portuguese reports 

Spanish reports



 Portuguese Environment Agency provides online:

Daily forecast bulletin Annual reports

African Dust Episodes over Portugal: information dissemination



Daily bulletin

• Groups of stakeholders 

• Focus of attention from society



Daily bulletin

• Issued whenever there is evidence of a dust 

episode occurring in the next days

• Dissemination by mailing-list 

(previsaoen@gmail.com) and at website 

(www.apambiente.pt) 

• To: 

 national, regional and local environment 

and health authorities

 universities

 information agencies



Daily bulletin • detailed info (evolution 6/6h)

• surface concentration

• wet ad dry deposition

info on:

• meteorology

• affected area

• dust intensity

• what to expect in 

the next days



Annual reports and EC AQ e-reporting data flow



• Methodology for long range transport of particles defined for Iberian 
Peninsula (Escudero et al, 2007; Querol et al, 2010)

Methodology:
 In each region select 1 representative rural background station

to identify the NATURAL fraction (1-2 per region)

 Calculation of NAT fraction:

 for each DUST day calculate the 40th Percentile of 30 days
(centred on the 15th), excluding dust-days concentrations

 40thPERCENTILE  is correlated with days of Atlantic
advection representing clean air fraction

 Subtract [PM10] measured at rural background station to
the 40thPERCENTILE NATURAL or DUST fraction

 Subtract this DUST fraction to all other stations

African Dust episodes: detection and quantification

Tools for detection:
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Data

Concentração média diária de PM10 na região LVT

Dia de ocorrência
de EN

Tráfego

Industrial

Fundo (Urb./Sub.)

Rural Fundo

Based on the 40th Percentile method 

(before 2009 30th Percentile) 



African Dust episodes: detection

Tools for detection:

20th June, 2017

 BSC-DREAM8b (recently: NMMB/BSC-Dust, SDS-WAS
Ensemble?)

 SKIRON Dust
 HYSPLIT Backtrajectories, 
 NAAPS Global Aerosol Model - Dust and Smoke
 LIDAR (https://www-calipso.larc.nasa.gov)



African Dust Episodes: methodology for quantification

Calculation of NATURAL (NAT) fraction using a RB AQMS:

a) for each DUST day remove PM concentrations and calculate the 40th Percentile* of 30 days (centred on the 15th)

b) subtract RB [PM] and the 40thPERCENTILE to obtain NAT fraction *40th Percentile is correlated
with days of Atlantic advection
representing clean air fraction

To 

calculate

P40
37-24 = 13

a) 
a) 

b) 



African Dust Episodes over Portugal: nr of dust days per year

54

62

66

83

85

 more prevalence from north to south

 inter-annual variability and 

seasonal patterns

 more occurrences from

april to october

 incidence from 19%-45% of the 

year (in the past 8 years)



African Dust Episodes over Portugal: dust contributions to PM10

Dust contribution as 

annual mean percentage 

(average 12%)

10%  3%        10%

11% 11%

20%

14% 14%

7%

12%

13%

17%

17%

 contribution to PM10 levels more 

significant in south

 average dust fraction on PM10 (2010-2017): 

1 μg/m3 to 4 μg/m3 of annual mean (average 3 μg/m3)

6 μg/m3 to 15 μg/m3 of PM10 daily mean (average 12 μg/m3)

Pey at al, 2013



African Dust Episodes Assessment: limitations

 Regarding Rural Background representative stations: 

 data efficiency: recently improving 

 spatial representativeness: ok for most of the country, except 1 zone with 

specific orography

 is it remote enough? sometimes affected by local sources such as domestic 

use of fireplaces  affects calculations



African Dust Episodes Assessment: P40 methodology limitations

 Forest fires during Dust episodes:

 2017 in Portugal:

 extremely hot weather in April, June and October

 drought situation between April and December

 severe forest fire season (largest burned area 

recorded ever)

 forest fires affect the P40 calculations:

 increase of PM10 concentrations

can cause overestimation of natural origin fraction 

of PM10 concentrations



African Dust Episodes Assessment: same episode, different forecasts

 Regarding data given by different tools: 

 eg: last dust episode from 07th to 28th of February 2019 



Dust episode 07th to 28th of February 2019 

Source: Qualar



Dust episode 23rd February 2019 

Source: Qualar

 all the country: high levels of PM10, PM2.5, NO2

Source: EUMETSAT

Lisbon



Dust episode 23rd February 2019 

 dust episode not 

forecasted by 

numeric modelling

Date City Measured Statistic Forecast Numeric Forecast

Braga Moderate Moderate Very Good

Porto Weak Moderate Very Good

Aveiro Weak Moderate Very Good

Coimbra Weak Moderate Very Good

Lisboa Weak Moderate Very Good

Setúbal Moderate Moderate Very Good

Faro Moderate Moderate Very Good

Braga Moderate Moderate Good

Porto Weak Weak Good

Aveiro Weak Weak Good

Coimbra Weak Moderate Good

Lisboa Weak Moderate Good

Setúbal Weak Moderate Very Good

Faro Weak Moderate Very Good

Braga Moderate Moderate Good

Porto Weak Weak Good

Aveiro Weak Weak Very Good

Coimbra Moderate Moderate Very Good

Lisboa Weak Moderate Good

Setúbal Moderate Moderate Good

Faro Weak Moderate Very Good

Braga Good Moderate Very Good

Porto Weak Weak Good

Aveiro Weak Weak Very Good

Coimbra Good Weak Very Good

Lisboa Moderate Weak Good

Setúbal Moderate Weak Very Good

Faro Moderate Weak Very Good

AIR QUALITY INDEX - PM10

20190222

20190223

20190224

20190225



Dust episode 07th to 28th of February 2019 NMMB/BSC-Dust

Source: NMMB/BSC-Dust Surface Concentration



Dust episode 07th to 28th of February 2019       BSC-Dream

Source: BSC-Dream 8b v2 Dust Low level Concentration



Dust episode 07th to 28th of February 2019 

Source: https://ess.bsc.es/bsc-dust-daily-forecast

 Differences on the BSC and AEMET websites for the same 

model/run (23/02/2019 for 12UTC)

Source: https://dust.aemet.es/forecast/nmmb-bsc-dust-forecast-sconc



African Dust Episodes Assessment: constraints

 Azores: out of domain
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