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Introduction

* A unique case of Saharan Dust in 
Finland

* Along wet deposition

* Mixed with rain in south and with
snowfall in the middle parts of 
Finland.

The Saharan desert dust rising from Algeria, Morocco, Tunisia and Libya 

reached southern and middle Finland on 23 February 2021.  Image 

courtesy of MODIS Land Rapid Response Team, NASA GSFC.
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SILAM model
forecast
of Saharan dust wet
deposition between 21-
23.02.2021.

5 days in advance.

The Saharan dust event



Description of the event

Vantaa 

(sample 

105,

courtesy of 

Jan 

Forsström)

● 23 February 2021
● Southern Finland >60 deg N
● Dust wet deposition
● Along snow and freezing 

rain

Porvoo (sample 193, courtesy of Matti Huuskonen)



Sample collection: citizen science



Sample collection: methods
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Where was dust deposited? 
Geographical distribution of samples
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● 525 letters containing
>1 sample each.

● Observed up to 63° N 
(Vaasa, Kuopio)

additional researcher
collection of Saharan 
dust in snow samples
(frozen)



SILAM atmospheric dust column 5-11 UTC 
(silam.fmi.fi) 
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SILAM dust deposition
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Wet deposition

Dry deposition

Particle sizes and deposition amounts, mg/m2

1.5 µm 6 µm



Origin of dust? 
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Tampere

MODIS Satellite data of
NASA suggests Algeria,
Morocco, Tunisia and Libya.

HYSPLIT backward

trajectory:

Sahara (Algeria) First SILAM footprints: 

large Saharan area

Emissions during 3 days



Precipitation type 
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No precipitation -> no observations?

HARMONIE-AROME operational NWP 
model used in FMI 

L. Rontu



CALIPSO data 2021.02.23 01:44 -01:57
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Dust layer view from 
CALIPSO was blocked 
by cloud layer.
-> other satellite 
data?
-> groundbased 
ceilometer and lidar 
networks data?



Microscope findings

● Biological, what

exactly? (A-F) 

● Microplastics? (G-I)



Collection technique biases
Comparing dust in the coffee filter and dust 
that went through the coffee filter

•The dust taken from the filter surface (F) has many
large particles (diameter ~100-300 μm), and 
particles with 50-60 μm in diameter; the smallest
particles are ~1-10 μm

•The dust that went through the filter to the bottom
of the mug* (M) is smaller in size (diameter mostly
~1-20 μm). There are also some large particles
(diameter ~100-300 μm), but they seem to be
formed from smaller particles stuck together



Outreach - science back 
to citizens

15

• Newsletter with the latest updates about the
project (EN/FI).
○ #1 June 2021
○ #2 November 2021
○ #Special issue January 2022

• Developing more elaborated sample
collection protocols for families, schools, 
etc, for future similar events.

mailto:outi.meinander@fmi.fi
mailto:ana.alvarez.piedehierro@fmi.fi


Summary and conclusions

GROUND TRUTH: Deposition samples from 525 locations were

received from citizens (citizen science), Additional frozen researcher

collection; Saharan dust particles and dirty dust

MODELING: The event could be forecasted by SILAM model

(silam.fmi.fi) 5 days in advance. SILAM model wet and dry

deposition agrees well with the citizen sample locations. 

REMOTE SENSING: Due to clouds, challenges to satellite data 

usage, e.g., no calipso data on the event over Finland. 

Next steps: SILAM source analysis continued, particle size

distributions for SILAM verification, ice nucleation ability of the

particles; ceilometer and lidar data; dirty dust & more.

outi.meinander@fmi.fi



Thank you!

OPEN INVITATION: We kindly welcome everyone who is interested in using our samples

for their research to email us*: 

outi.meinander@fmi.fi and ana.alvarez.piedehierro@fmi.fi.

* You will then receive a link to fill in a questionnaire asking: 1. What is your method? 2. How much particles would you need? 3. Is 

your method destructive or non-destructive. Welcome to participate!

mailto:outi.meinander@fmi.fi
mailto:ana.alvarez-piedehierro@fmi.fi

