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Introduction

* A unigue 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
% LmATETEEN LaTOs reached southern and middle Finland on 23 February 2021. Image
courtesy of MODIS Land Rapid Response Team, NASA GSFC.



The Saharan dust event

Wet depo 21-23.02.2021 dust, mg/m2

SILAM model

forecast

of Saharan dust wet
deposition between 21-
23.02.2021.

5 days in advance.




Description of the event
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Sample collection: citizen science

Outi Meinander @OMeinander - Feb 23

#Saharan sand and dust reached Finland today! // Saharan hiekat
rantautuivat Suomeen — katso kuvat hiekan varjaamasta lumesta

Eeva Asu huomasi hangessa ruskeaa ja arvasi heti, mista on kyse — hi...
limatieteen laitoksen mukaan ruskeaksi varjaytynytta lunta voi sataa eri
puolilla Eteld-Suomea tiistaina. Havaintoja on tehty myos muun muass...

Sylefi

Outi Meinander (@ OMeinander - Feb 23

Suomessa on tandan lukuisia havaintoja #vaaleanruskeasta tai
kellanruskeasta, #punertavasta, #beigesta tai #ruskeasta #lumisateesta ja
lumesta. Kyseessa #Saharan #hiekka. @limaTiede pyytaa lisda havaintoja

#paikkakunta, #vari ja #kellonaika. Valokuvat tervetulleita!
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Outi Meinander (@OMeinander - Mar 5

Kiitos kaikki jotka olette Iahettaneet #Sahara #hiekkanaytteita meille
@llimaTiede! Mista I0ytyy #ennatys #ita, #lansi, #pohjoinen ja #etela
havainto? Edelleen voi Iahettaa havaintoja, kuvia ja naytteita #paikka #aika.
My0s useampia naytteita #suodatus, #haihdutus #dekantointi

ekkanayte suodattam

tumisesta)

lla hiekan virjadmia pintalunta 2 dl (esim
unta Keriysastiaan painellen (sullomatta ti

umi huoneenlimmossi kahvinsuodatinpaperi
odatinpaperi folioon kiedottuna/muovipussis:

naikasta ja ajankohdasta ja mielelldin omat
sen laitos, Outi Meinander, PL 503, 00101 He

zitd selvittiiiksemme Suomeen levinneiden
irid, virid, levinneisyyttid seki vaikutusta lum
‘hteydessi jos tarvitsemme lisitietoja. Seuraa
1 www.ilmatieteenlaitos. fi/ajankohtaista.

en science pilot / Saharan sand & dust / Quti Meinander 26

Ohje 2:

Saharan hiekkanayte haihduttamalla
(kiitos csallistumisesta)
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Ohje 3. Saharan hiekkanéyte isompi
madrd, (Kerata voi niin kauan kuin Saharan
hiekka selkedisti erotettavissa ja alue
mahdollisimman koskematon)

Vaihtoehdot:
(1) Voi tehda useamman suodatin tai
haihdutus naytteen ohjeital & 2 kayttaen.

(2) Jos pelkkaa hiekkaa loytyy, sen voi kerata

Outi Meinander @OMeinander - Mar 10
Nain paljon #Saharan #hiekkanaytteita olemme saaneet @/imaTiede! Kiitos

kaikille! Kerromme pian kuinka tyo etenee naiden naytteiden kanssa.

‘ Ari Laaksonen & @AriJLaaksonen - Feb 27

Ohje 1: Ohje 2:

Kiltos osallistuminosta) N (kiltos osallistumisesta) 4
Joisahs, e St s, |
e ot et W 7 .
Shieyietons: limetors laoe Ons Meimaader, L. 503, 00101 Wik £

@ Ari Laaksonen @ @AriJLaaksonen - Feb 27

Loytyyko vaked jotka olisivat valmiita 1) keradmaan pintalunta joka on
Ikedsti Saharahiekkaista, muuten koskematonta, 2) suodattamaan

sulaveden pois ja 3) Iahettdmaan hiekat meille limatieteenlaitokselle?

Jos, niin viestida dm tanne tai ari.laaksonen@fmi.fi niin tulee ohjetta.

twitter.com/AriJLaaksonen/...

Ari Laaksonen &
(@AriJLaaksonen

Saharan hiekkaa meikéléisen pihalta mikroskoopin lapi
kuvattuna.




Sample collection: methods
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Where was dust deposited?

Geographical distribution of samples

e 525 |etters containing
>1 sample each.

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

den
additional researcher
collection of Saharan
dust in snow samples
(frozen) !
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SILAM atmospheric dust column 5-11 UTC

(silam.fmi.fi)

Dust column, ug/m2, 06Z23FEB2021

Dust column, ug/m2, 05Z23FEB2021

Dust column, ug/m2, 10Z23FEB2021
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Dust column, ug/m2, 07Z23FEB2021
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Dust column, ug/m2, 11Z23FEB2021

Dust column, ug/m2, 08Z23FEB2021
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SILAM dust deposition

Wet depo 21-23.02.2021 dust, mg/m2 timestr
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Dry depo 21-23.02.2021 dust, mg/m2 timestr

Dry deposition

METEOROLOGISKA INSTITUTET

FINNISH METEOROLOGICAL INSTITUTE

% ILMATIETEEN LAITOS

Particle sizes and deposition amounts, mg/m2

Wet depo 21-23.02.2021 dust_m1_5, mg/m2 timestr Wet depo 21-23.02.2021 dust_m6_0, mg/m2 timestr




NOAA HYSPLIT MODEL
Backward trajectories ending at 0900 UTC 23 Feb 21
GDAS Meteorological Data
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Job ID: 119687 Job Start: Mon Jul 26 12:09:45 UTC 2021

Source 1 lat.: 61.486004 lon.: 23.917236 hgts: 500, 5000, 6000 m AGL
Trajectory Direction: Backward  Duration: 96 hrs

Vertical Motion Calculation Method:  Model Vertical Velocity
Meteorology: 0000Z 22 Feb 2021 - GDAS1

HYSPLIT backward
trajectory:

Sahara (Algeria)
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FPxems dust m_30, 00Z18FEB2021
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First SILAM footprints:
large Saharan area
Emissions during 3 days

Origin of dust?

MODIS Satellite data of

NASA  suggests  Algeria,

Morocco, Tunisia and Libya.
10



Precipitation type

Precipitation Type, , at 09Z Tue 23 Feb
MEPS mbr0: 2021022306+3h0min, cy40h1.1, 2.5 km
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L. Rontu
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HARMONIE-AROME operational NWP
model used in FMI
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No precipitation -> no observations?
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CALIPSO data 2021.02.23 01:44 -01:57

532 nm Total Attenuated Backscatter, km” st UTC: 2021-02-23 01:44:11.9 to 2021-02-23 01:57:40.6 Version: 3.41 Standard Nighttime
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Altitude, km

Lat 81.76
Lon 101.65

Vertical Feature Mask UTC: 2021-02-23 01:44:11.9 to 2021-02-23 01:57:40.6 Version: 3.41 Standard Nighttime

Ahtitude, km
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1=clearair 2=cloud 3= aerosol 4 = stratospheric layer 5 = surface 6= 7= totally L = low/no
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1ITG: 2021-02-23 01-44-16 Version: 3.41 Standard Nighttime

Ice/Water Phase UTC: 2021-02-23 01:44:11.9 to 2021-02-23 01:57:40.6 Version: 3.41 Standard Nighttime
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Lat 8176 80.13 78.79 70.48 64.79 56.93 52.98
Lon 101.65 63,11 4138 3021 2362 19.20 15.95
N/A = not applicable 0 = unknown 1=ice 2=water 3= oriented ice
Aerosol Subtype UTC: 2021-02-23 01:44:11.9 to 2021-02-23 01:57:40.6 Version: 3.41 Standard Nighttime
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Lat 8178 8013 75.79 70.48 84.79 56.93 52.98 46.97 40.92
Lon 101.65 8311 4138 2021 2382 19.20 1595 13.39 11.26

N/A = not applicable 1 = clean marine 2 = dust 3 = polluted continental 4 = clean continental 5 = polluted dust 6 = smoke

Dust layer view from
CALIPSO was blocked
by cloud layer.

-> other satellite
data?

-> groundbased
ceilometer and lidar
networks data?
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Microscope findings

e Biological, what
exactly? (A-F)
e 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 ym), and
particles with 50-60 pym in diameter; the smallest
particles are ~1-10 ym

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

20 pm



Outreach - science back
to citizens

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

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

Contact us for subscribing:
outi.meinander@fmi.fi and
ana.alvarez.piedehierro@fmi.fi
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Saharan Hiekkaa Newsletter #1 - June 2021 View email in your browser

Welcome to the Saharan Hiekkaa newsletter
On 23 February 2021, Saharan sand (hiekka in Finnish) deposited
in Finland. The Finnish Meteorological Institute (FMI) asked
citizens to collect and send Saharan sand samples for further
investigations. This first issue of the Saharan hiekkaa newsletter
aims to reach your inboxes with fresh news about the project.
What's up regarding the samples you sent? How have we
progressed? What have we found so far? How do we study the
dust samples? Read more to find out!

Thanks to all!

We are extremely thankful for all your letters containing Saharan dust samples,



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



OPEN INVITATION: We kindly welcome everyone who is interested in using our samples
for their research to email us*:

outi.meinanderfml fl and ana. alvarez
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* You will then receive a link to fill in a questionnaire asklng: 1. What is your method? 2. How much particles would you need? 3. Is
our method destructive or non-destructive. Welcome to participate!
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