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Saharan hiekkaa pyydettiin

lahettimaan tutkimukseen

Sid | Hiekkaa
tarvitaan kymmenid
grammoja jddydin-
okeita varten.

o Pellinen STT

MKIN jonkin verran naytreita
-an hiekasta saapuu postit-
1atieteen laitokselle alka-
fikol i
idisid ylipilvid eli cirrus-
sittelevid tutkimustyoti
ertoo laitoksen tieteelli-

fa Ari Laaksonen.
#si lauantaina Twite-
id suodattamaan lu-
-asta viime tiistain ja
paikkeilla tullutta
hettamadn sita lai-
sdenottoja oli sun-
iviiin mennessi
enen. Posti alkaa
a vasta vilkon-

"Sitten nihdadn, ertd kun tie
tynlaista hiukkasta pistetdd
sinne, missd limmossi
teudessa syntyy jidkiteiti.”

Jos ne ovat tehokkaita jai-
ytimid, jiitd muodostun Laak-
sosen mukaan jo silloin, kun
suhteellinen ilmankosteus on
juuri ja juurd sellainen, ettd it

kitaan. Toinen projekti on par
aikaa kynnissi.

*Tihin sattui nyt vihin tillai-
nen onnenkantamoinen, etta
Juuri sellaista tavaraa tuli tinne,
‘mistd olemme kiinnostuneet.”

Vaikka hiekka -
riittyd tarp keita
varten, saatuja niy

voisi ylipdatian

Laaksosen mukaan talla het-
kelli ymmiirretiin yllittivinkin
huonosti sité, millaisia hiukkasia
5-15 kilometrin korkeuksissa on
ja mitkd niist3 ovat tehokkaita
ytimi jadkiteille

SAHARASTA tulee tuulten muka-
na harvoin hiekkaa Suomeen,
mutta nyt ajoitus oli erinomai-
nen.

limatieteen laitoksella on
Laaksosen mukaan syksylli al

taan esi k
Jja muilla menetelmilld. Niista
joitakin tuloksia saadaan julki
ehki jo tulevina viikkoina.
"Nimi jadydinkokeet vievit
pidempiiin, mutta jos tavaraa
tulee tarpeeksi, joitakin tuloksia
meillé on parin kuukauden aika-
. Jos tulokset ovat kel
isia, ne julkaistaan jossain
vaiheessa tieteellisessi kirjalli-
suudessa. Sithen menee suurin
piirtein vuosi”, Laaksonen sa-
noo.

kertoi

kamassa Jossa
juuri timéinkalaisia asioita tut-

"™ Poiminta

npéi

uotaan yli seitsemiin
wometrin  korkeuteen, muo-
dostavatko ne tehokkaasti nii-
den ylapilvien jaakiteitd ympd-
rilleen. Koska jos muodestavat,
5illa on merkitysti siihen, millai-
sia niiden pilvien ilmastolliset

i
ma- N3in keradmiseen

voi osallistua

aiemmin Aamulehti.

® Keras lsikkien varjaamas
pintalunta ruokalusikalla noin
2 desilitraa. Sulata ja suodata
Iumi huoneenlammaossa kahvin

OHJEITA na: ovat
antaneet limatieteen laitoksen
tieteellinen johtaja Ari Laakso-
nen ja vanhempi tutkija Outi

ovat
saapuvan auringonvalon kan-
nalta”, Laaksonen kertoo.

® Saharasta Suomeen lentd-
neestd hiekasta voi yha yritts
kerta nytteits, silli hiekkaa

in 18pi. Lumen
voi myds sulattaa toisessa
astiassa ja kaataa veden suo-
dattimeen. Kadri kuivunut
suodatin folioon tai muovipus-
siin.

@ Suodattamisen sijaan voit
myés antaa 1 desilitran lunta

FMI requested people to collect a cup of snow with
Saharan dust, filter it by a coffee filter and send to

researchers for analysis and to be studied in
nucleation chamber. They got 525 citizen samples.
Studies are ongoing.

This case is interesting from the point of view of cloud
microphysics parametrizations. Unfortunately, it was too
cloudy and too little SW radiation to estimate accurately

the aerosol optical depth based on radiation measurements. .

Aerosol MMRs for cloud microphysics parametrizations

525 citizen samples of Saharan dust
deposition

5 Paterstury
Stockhaie
]

[ Estania

Samples

» Dusty snow samples in freezer

. §
* Dust particles on snow:

* filtered

" evaporated Snow deposited on snow

* decanted

| In filters, different loadings

. 7
decanted / evaporate j: Pl
. A

Courtésy of outi.meinnder@fmi.;‘i

Ceilometer Vaasa 23 Feb 2021

Time (UTC)
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Tegen aerosol since 2004

* 2D monthly global climatology of land, sea, urban, desert aerosol
optical depth at 550 nm (AOD550)

* Used for radiation only

* Combined with hard-coded aerosol inherent optical properties
to obtain AOD, SSA and asymmetry factor as a function of
6 SW + 6 LW wavelengths (with fixed humidity)

Tegen, I., Hoorig, P., Chin, M., Fung, I., Jacob, D., and Penner, J.: Contribution of
different aerosol species to the global aerosol extinction optical thickness:
Estimates from model results, J. Geophys. Res., 102, 23895-23915, 1997.
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available
Aerosol forecasts frO m CA M S

Filters

Show All

Family
v Aerosols (2)

show 4 more

Base time - Area - Aerosol type - ._. +

Aerosol optical depth at 550 nm (provided by CAMS, the Copernicus Atmosphere Monitoring Service)

Sunday 8 Jul, 00 UTC T+3 Valid: Sunday 8 Jul, 03 UTC Mass miXing ratiO
(X,Y,2)
R .

-

mass extinction, single
scattering albedo,
asymmetry factor as
functions of
wavelength, humidity
and aerosol species




CAMS aerosol usage in ACCORD

climatology and/or n.r.t. comparison

Climatology

_developi ng

2D integrated

|OPs

Radiation (and clouds)

Near-real-time

Made in climate generation

developing

3D and 2D integrated\ L

|OPs

Radiation .and clouds

Imported via boundaries
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CAMS real-time 3D mass mixing ratio
of aerosol in HARMONIE-AROME

Aerosol Mass mixing ratios are

Aerosol removal processes are parametrized.

Aerosol Mass mixing ratios - Nuclei concentration - Acti N)
N | | :‘ [ C z -
toconversion (Kogar]j) |

\

N’Tt e < '-

d
- ) e S

d droplet sedimentation

o

Aerosol mass mixing ratios are converted to o
" and used directly by the radiation schemes of;ctfﬂnodel.


mailto:depth@550nm
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Increase of the
precipitation

Scatterplot for 794 stations Selection: SpainPortugal Scatterplot for 794 stations Selection: SpainPortugal

24h Precipitation [nn/24h] 24h Precipitation [an/24h]
Period; 20201017-20261026 Period; 20201017-20201026

— Used £08,06,12,183 + 24-88 36-86 36-12 Used {08,06,12,183 + 24-88 36-86 36-12

cans_nrt 24h Precipitation
cans_nrt_ctrl 24h Precipitation

150
0BS 24h Precipitation 0B5 24h Precipitation




Impact on Radiation

Radiation. Ciudad_Real.
Date: 2021020500

5

Global Radiation W /m?

& @ obs
CTRL{43).
CAMS. RRAD

. HARM + CAMS

ssmin=0.05% Date: 2021020500 + 012 Level: 40

CUOUOUNIO OO0 QOO N

Mixing ratio (1.0E-9 kg*kg-1)

O OO0 000 00R MW I NN Wb LI~ 80

copookin
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Global SW radiation
CAMS ssmin=0.05% Date: 2021020500 + 024 Level: sfc
CTRL Date: 2021020500 + 024 Level: sfc

Radiation (W/m2)

(HARM + CAMS) — (HARM ctrl)



CAMS real-time 3D mass mixing ratio
of aerosol in HARMONIE-AROME

Cloud base height FUARDL < CAutle
2020021312 o o135 vt
The use of CAMS aerosols often have a positive P 5
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impact on fogs, especially when the cloud droplet |
concentration is lower than by model default.

It also reduces the anomalous fogs that sometimes
appear over sea. (Although this problem might be
related a wrong cloud droplet distribution

in these S)
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HARMONIE-AROME taryE —
with ICE3 microphysics with LIMA microphysics




(CCN & IFY) | SEA.SALTL1..3
Radiative gffect S U L P HAT E
Transport , O R G a MAT :

BV T Pinty : BLACK.CAR
DES.DUST1..
ORG.MAT
BLACK.CAR

(number/m?)

NITRATE1




Precipitation Precipitation Pracipitation
Base: 12/MAR/21 03z Base: 12/MAR/21 03z Base: 12/MAR/21 03z
h 18h h 18h
(ec ) Valid: 12/MAR/21 18z (ech 18h) valid: 12/MAR,/21 18z (ec ) valid: 12/MAR/21 18z

2 3

r3 E
AROME_DUST

0.4 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3 3.3 3.8 3.9 4.2



ICE_CRYSTAL,/10"4 Base: 12/MAR/21 0Qz ICE_CRYSTAL,/ 104 Base: 12/MAR/21 QQz ICE_CRYSTAL/10"4 Base: 12/MAR/21 QQz
(ech 12h) Valid: 12/MAR/21 12z (ech 12h) Valid: 12/MAR/21 12z (ech 12h) Valid: 12/MAR/21 12z

Level 3Q00QhPa Level 30QhPa Level 300hPa

1 12 14186 4 0 101 4 1.6
AROME: LIMAOFF AROME: CAMS

N_ICE x 10"6 Base: 12/MAR/21 QQz N_ICE x 10"6 Base: 12/MAR/21 QQz
(ech 12h) Valid: 12/MAR/21 12z (ech 12h) Valid: 12/MAR/21 12z

Level 300hPa Level 3Q0QhPa
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Preliminary conclusions

" Cloud, precipitation and fog evolution w
are sensitive to the atmospheric aerosol
via cloud microphysics parametrizations

e (both liquid and ice phase) 5

loud droplet number concentration depends\

on aerosol concentration and influences
both precipitation and, via cloud particle size,
% radiation transfer in clouds. .

i

n clear-sky cases, the global SW radiation =
at the surface may reduce tens of W/m?
@ due to direct radiation impact of aerosol




THANK YOU - DISCUSSION, QUESTIONS!

Saharan dust on melting snow on Helsinki sea ice 25.2.2021. Photo: Laura Rontu
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ASW?20 &
CAMS climatological or real-time 2D/3D

mass mixing ratio of 11 aerosol corles |

Sal— o
p o -_=_—.-'-;_ ||l-'—"_-.-"__

1S51,552,553,DD1,DD2,DD3,0M1,0M2,BC1,SU
ICLSUF(1)='AEROMMR.SS1 sall

ICLSUF(2)="AEROMMR.SS2 ' |/ /] gze bin 2
ICLSUF(3)='"AEROMMR.SS3 ' L -"_:__
ICLSUF(4)='AEROMMR.DD1 ' !
ICLSUF(5)='AEROMMR.DD2 '

ICLSU 'AEROMMR.DD3 ! ~ size bin 3

|CLSUF 'AEROMMR.OM1 \ ph|||c (RH wavelength)

ICLSUF AEROMMR.C hydrophobic (wavelenght)
RON Black Carbon hydrophilic (RH,wavelength)
| hydrophobic (wavelenght)

' TropospherWHTwaveienght
- (hydrophilic)

SO2 precursor mixing ratio aermrl2

Volcanic ash aerosol mixing ratio aermrl3

Volcanic sulphate aerosol mixing ratio aermrl4

Volcanic SO2 precursor mixing ratio aermrl5



ASW20 _ |
Aerosol optical properties

prescribed by ECMWF

* Spherical particles . w

* Log-normal size number dIStI‘IbUtiQEL e e

* Prescribed refractive index and s
density of particles, depending on humidi
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"-ﬁ ﬁTM wavelen t

Bozzo, A., Remy, S.,Benedetti, A., Flemming, J., Bechtold, P., Rodwell, M. J.,Morcrette, J.-].: Implementation of a CAMS-based
aerosol climatology in the IFS, ECMWF Technical Memorandum, 801 2017



ASW?20

SW [nm]
3846 - 12195

3077 -
2500 -
2151
1942 -
1626 -
159290, -
1242 -
178
DD
442
345
263
200

3846
3077
2500
Pl
1942
1626
1299
- 1242
- 778
— .
- 442
- 345
--263

Aerosol optics

LW [um]

28.57 - 1000.00 Solar radiation flux at 6 spectral

20.00 - 28.57 intervals of IFS scheme
15.87 - 20.00 0.185-0.25-0.44-0.69-1.19-2.38-4.00 um
14.29-15.87 0,9 PTG . 36 Yoeshets = iastmey 0%y
13;8 ig;g Terrestrial radiation flux is calculated
: : at 16 spectral intervals of the

9.26 - 10.20 RRTM (IFS) scheme

8.47 - 9.26 - but presently only AOD of

7.19 - 8.47 6 LW bands is used

L L —

T Broadband (1 SW + 1 LW band) IOP’s

481- 556 needed for ACRANEB, HLRADIA

4.44 - 481

4,20 - 4.44

3.85- 4.20

B() e 285
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