
Jun 2021 – Sep 2022:

Joint Aeolus Tropical Atlantic

Campaign with ground-based

measurement site „ASKOS“

Mindelo, Cabo Verde

→ continuous measurements with

multiwavelength-Raman-polarization

lidar PollyXT

19 Sep – 13 Dec 2021:

volcanic eruption at Cumbre Vieja

ridge

Las Palmas, Canary Islands

→ volcanic sulphates were

transported towards Mindelo and 

measured by PollyXT

→ first volcanic plume reached Cabo 

Verde on 23 Sep

→ causing strong pollution in the

boundary layer at Mindelo
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Fig. 1: location of Mindelo, Cabo Verde, and Las Palmas, 

Canary Islands
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Background information and location

Case study – 24 September 2021

contact: gebauer@tropos.de

Fig. 4: Vertical profiles of optical properties (from left to right: particle backscatter coefficient, particle extinction coefficient, 

particle lidar ratio, Ångström exponent and particle depolarization ratio) on 24 Sep 2021, 04:38 – 05:57 UTC, and (in black, 

dashed) on 16 Sep 2021, 22:24 – 23:12 UTC, before volcanic activity started

strong pollutionboundary layer

advection of air masses from Las Palmas

➢volcanic sulphate

➢ extremely high extinction coefficient

and lidar ratio (mean values):

• 680; 491 Mm-1 (355; 532 nm)

• 67.5; 57.7 sr (355; 532 nm)

➢ particle depolarization ratio ≈ 0 %

24 Sep

➢ before eruption

➢ clean marine

➢ much lower extinction coefficient

and lidar ratio (mean values):

• 133 Mm-1

• 26.1 sr

16 Sep

Saharan dustlofted layer

advection of air masses from the African continent

➢ extinction coefficient: 130; 126 Mm-1 (355; 532 nm)

➢ lidar ratio: 61.3; 59.5 sr (355; 532 nm)

➢ particle depolarization ratio: 21.4; 25.3; 21 % (355; 532; 1064 nm)

24 Sep

mean values from 1.4 – 4 km

AERONET sunphotometer measurements for Sep 2021

strong increase of AOD and Ångström exponent

→ different type of particles arrive at Mindelo

start of

eruption
day without

volcanic aerosol

for comparison: 

16 Sep

case study for 24 Sep

Fig. 3: Aerosol optical depth (AOD) and Ångström exponent for Sep 2021 measured with AERONET sunphotometer at Mindelo

Fig. 2: ASKOS site at Mindelo

volcanic sulphate → strong pollution!!!

Fig. 5: HYSPLIT ensemble backward trajectories arriving at 

Mindelo (black star)  at 1.7 km (top) and 0.7 km

(bottom). Las Palmas is indicated by the black triangle.

volanic aerosol at higher altitudes
1.7 km

0.7 km


