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• PM10 and PM2.5 reached the highest concentrations during the Saharan dust intrusion, with PM10

recording hourly values of up to 205 μg/m3 in Medina del Campo on 14 June.

• Statistical analysis of pollutant concentrations revealed statistically significant differences in the

June event between before-during and during-after the fire for PM10 (Medina del Campo and

Zamora); PM2.5 (Medina del Campo); NO2 (Zamora) and O3 (León). In the July event the observed

pattern is similar with statistically significant differences for PM10 in the three cities; for PM2.5 in

Medina del Campo; for CO in Zamora; for NO2 in León and for SO2 in Zamora.

• The concentration of PM10 exceeded on several occasions the daily limit value established by

the regulations in León, Zamora and Medina del Campo. The highest value was recorded in

León on 19 July, with an average daily concentration of 109.2 μg/m3, under the influence of

the forest fire that occurred this month. Ozone recorded exceedances (daily maximum of the

eight-hourly moving averages) in all four study cities, although, as expected, it showed no

relationship with the events studied. For the rest of the pollutants, no exceedances were

recorded.

Figure 2. Evolution of the daily average concentration of PM10.
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Figure 1. Map showing the four selected air quality stations and 

the area affected by the two fires studied. 

Figure 5.  The air mass retrotrajectories of 24 hours duration at León, 

on the 15th at 4pm; Medina del Campo, on the 14th at 3pm 

Zamora, on the 15th at 5pm and Burgos, on the 14th at 9pm.
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Figure 7. The air mass retrotrajectories of 24 hours duration at León, on 

the 18th at 15:00 h; Medina del Campo, on the 20th at 09:00 h;  

Zamora, on the 20th at 07:00 h and Burgos, on the 15th at 20:00 h.
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Figure 6. Evolution of the daily average PM10 concentration in León.

Figure 3. Evolution of the daily average PM10  concentration 

in Medina del Campo.
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Table 1. Statistically significant differences 

before-during and during-after the event

Table 2. Statistically significant differences 

before-during and during-after the event

Figure 4. Dust optical depth map (550 nm) for 14 

June 2022.
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Air pollution generated by wildfires is a growing problem in recent years in the Mediterranean area. The high temperatures recorded are one of the main factors that enhance the

appearance and severity of these phenomena (Barbosa et al., 2008). Other events that affect air pollution in the Iberian Peninsula are the Saharan dust outbreaks. They transport large

amounts of particles, sometimes leaving clouds of dust that reduce visibility and can cause problems in different fields (human health, aviation, ecosystems, heritage, etc.) (Oduber et

al., 2020).

In the summer of 2022, two large fires took place in the Sierra de la Culebra (Zamora, NW Spain). They were caused by an electrical storm. The first one began on June 15 and was

controlled on June 24, and the second started on July 17 and was controlled on August 14. The total area affected by both fires was of almost 65,630 ha (of this area, 34,000 ha were of

high ecological value as they belonged to the Sierra de la Culebra natural area, which is part of the Meseta Ibérica Transboundary Biosphere Reserve).

The aim of this study is to analyze the impact of the wildfires occurred in Sierra de la Culebra on the air quality in Castilla y León. In order to analyze the pollution levels before, during and

after the fires, the study period covers from April to October 2022.
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