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National Met Services have
decided to enter into a larger
partnership and create a single
consortium: , built on
the ALADIN, LACE and HIRLAM
consortia.
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http://www.accord-nwp.org/

Implemented by ECMWF as part of The Copernicus Programme

Atmosphere

News Events Press Tenders

Monitoring Service

Commission

”“%\Véprovide consistent and quality-controlled information related to air pollution and health, solar energy,
" greenhouse gases and climate forcing, everywhere in the world.

SILAM

Bl Cocerncs

System for Integrated modeLling of Atmospheric coMposition

Home Air Quality Wild-land Fire Smoke ~

Air Quality Forecasts

4-days forecasts of Air Quality over Globe, Europe,
Northern Europe, and South-East Asia.

The set of substances, which forecasted
concentrations, total column loads, and depositions
are shown, includes SO2, NO, NO2, 03, PM2.5, and
PM10.

View details »

Global dust~

Natural All ¢ Pollen~

Wild-land Fire Smoke Forecasts

5-days forecasts of distribution of a smoke from wild-
land fires over Globe.

The forecasts of fine smoke particles (PM2.5, up to
2.5 pm), use near-real-time satellite observations of
Temperature Anomaly and Fire Radiative Power
processed by ISAFIRES.

View details »

Documents~

Help & support Search a

Aboutus  What we do

x

IMPLEMENTED BY

S ECMWF

Model and Dat

5-days forecasts of pollen distribution over Europe
and Northern Europe

The forecasted species include birch, grass, olive,
and ragweed pollen, as well as characteristics of the
allergenic season. In co-operation with European
Aeroallergen Network EAN.

View details »

In HARMONIE-AROME, near-real-time

aerosol data from Copernicus Atmosphere

Monitoring Service ( ) can be

coupled to the weather model for

application in radiation and cloud
microphysics parametrizations.

In this study, SILAM data are used for
comparison.


https://atmosphere.copernicus.eu/
http://silam.fmi.fi/
https://atmosphere.copernicus.eu/
http://silam.fmi.fi/
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Radius ©.09-0.56um Radius ©.50-0.96um Total column dust [ g/m?*] Radius ©.89 - @.56um Radius ©.50 - ©.96um Dust OCD at 550 nm
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SILAM 21.2.21 12UTC : Dust load (g/m?), left and total column optical depth (unitless), right
Triangles denote locations where aerosol profiles were picked from CAMS and SILAM data.
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Saharan hiekkaa pyydettiin

lihettamaan tutkimukseen

§3d | Hiekkaa
tarvitaan kymmenia
grammoja jadydin-
“okeita varten.

"Sitten nihdadn, ettd kun tie-
tynlaista hiukkasta pistetdin
sinne, missd limmossi ja kos-
teudessa syntyy jiikiteiti.”

Jos me ovar tehokkaita jii-
ytimi, jiitd muodostun Laak-
sosen mukaan jo silloin, kun

o Pellinen ST

i jonkin verran néytieita

-an hiekasta saapuu postit-

ratieteen laitokselle alka-

fikolla. Hiekkaa tarvitaan

fdisid ylipilvid eli cirrus-

‘sittelevid tutkimustydté

. ertoolaitoksen tieteelli-
i Ari Laaksonen.

#si lauantaina Twitte-

dd suodattamaan lu-

-asta viime tiistain ja

paikkeilla tullutta

hettdmidn sitd lai-

vdenottoja oli sun-

iviin mennessi

enen. Posti alkaa

a vasta vilkon-

J

_npéan ilma-
_wuotaan yli seitsemin
w~uometrin  korkeuteen, muo-
dostavatko ne tehokkaasti néi-
den ylipilvien jaikiteitd ympi-
rilleen. Koska jos muodostavat,
sillion itysti sithen, millai-

on
juur ja juuri sellainen, et(d jiiti
voisi ylipaataan

kitaan. Toinen projekti on par-
aikaa kdynnissi.

“Tahiin sattui nyt vihin tillai-
nen onnenkantamainen, etti
juuri sellaista tavaraa tuli tinne,
mistii olemme kiinnostuneet.”

Vaikka hiekkaa ei saataisi ke-
rittyd tarpeeksi jidydinkokeita
varten, saatuja néytteiti tutki-

Laaksosen mukaan talla het-
kelld ymméirretiin yllirtivinkin
huonosti sitd, millaisia hiukkasia
5-15 kil i i

taan

ja muilla menetelmilli. Niista

Joitakin tuloksia saadaan julki

ehki jo tulevina viikkoina
"Namd_jiydi vievit

on
ja mitki niisti ovat tehokkaita
yimia jaakiteille.

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

limatieteen  laitoksella on
Laaksosen mukaan syksylld al-
kamassa jekti, jossa

pidempiiiin, mutta jos tavaraa
tulee rarpeeksi, joitakin tuloksia
meilld on parin kuukauden aika-
Jinteelld, Jos tulokset ovat kel-
vollisia, ne julkaistaan jossain
vaiheessa tieteellisessa kirjalli-
suudessa. Sithen menee suurin
piirtein vuosi”, Laaksonen sa-
noo.

g kertoi

juuri timéinkaltaisia asioita tut-

Poiminta

Nain keradamiseen
voi osallistua

aiemmin Aamulehti.

® Kera3 Isikkien varjasmas
pintalunta ruokalusikalla noin
2 desilitraa. Sulata ja suodata
lumi huoneenlammassa kahvin

QMJEITA ny avat
antaneet limatieteen laitoksen
i johtaja Ari Laakso-

sia niiden pilvien ilmastolliset

nen ja vanhempl tutkija Outi

saapuvan auringonvalon kan-

® Saharasta Suomeen lenté-

13pi. Lumen
voi mybs sulattaa toisessa
astiassa ja kaataa veden suo-
dattimeen. K38ri kuivunut
suodatin folicon tai muovipus-
siin.

525 citizen samples of Saharan dust
deposition

ILMATIETEEN LAITOS
vvvvvvvvvvvvvvvvvvvvvvvv

FINISH METEGROLODICAL INSTY

Tute

Samples

* Dusty snow samples in freezer

* Dust particles on snow:
* filtered
* evaporated
* decanted

mnalta”, Laaksonen kertoo. neesta hiekasta voi yha yrittaa

kerata naytteita, silla hiekkaa

®Suodattamisen sijaan voit
myds 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, results analysed in:
Meinander et al.: African dust transport and deposition modelling
verified through a citizen science campaign in Finland,

(under review for Nature SciRep 2023)

In filters, different loadings

501

il




Do we know how remote dust influenced local weather?
What happens when we add dust into HARMONIE?
How sensitive is the weather model to aerosol input details?

How to improve aerosol usage in HARMONIE?

Can we afford for n.r.t. aerosols in HARMONIE?
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Parametrization of microphysics and optical properties

Aerosol

particles

Cloud
particles

\

Radiative

Py transfer
Precipitating

particles

and
microphysical

properties
radiation

precipitation

Solid, liquid precipitation Solar, terrestrial radiation



HARMONIE uses external aerosols as input

Sea salt, desert dust, organic matter, black carbon, sulfate,
ammonium and nitrate are included
Fields are imported via horizontal boundary generation
for the initial state of every forecast run
Aerosols are advected during the forecast run, updated at
boundaries, dust and sea salt sources and sinks are included




Key variables of the parametrizations

-

liguid droplet and ice crystal number concentration -
specific content of cloud liquid, ice and
precipitable rain, snow, graupel - precipitation

Radiation:

aerosol optical depth -» SW and LW radiation fluxes

Secondary aerosol effect on radiation:
liguid droplet number concentration = cloud droplet effective size
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3D experiments with climatological and n.r.t. aerosol
over three European model domains

* Introducing all near-real-time aerosols or only dust
» Using default radiation scheme with secondary cloud-aerosol-interactions
» Using a single-band radiation scheme with advanced AIOPs but without
secondary cloud interactions

Differences of radiation, clouds, precipitation, Tom between experiments



Total Column M M R min 5.4e-05 max 1.8e+00 ave 1.6e-01 sca 1.0 trin 0
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Prevailing precipitation type on the 23rd of February 2021, fc 06UTC+03h

hail

graupel

fr.rain

fr.drizzle

snow

- sleet
I rain
- drizzle
i ‘ at = 20208 L gmind? = . i i & L
20°E 24°E 28°E 20°E 24°E 28°E 20°E 24°E 28°E

Only small differences in diagnostic precipitation type when

aerosols influence the cloud microphysics parametrizations. ez-noaerosol - default
et -climAOD  + radiation

All forecasts correspond well to radar precipitation distribution. en - CAMS n.rt. scheme



Accumulated snowfall (kg/m?) 00-12
MetCoOp Scandinavia on 20210223
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Average SWDN (W/m?) at the surface 00-12
MetCoOp Scandinavia on 20210223
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Screen-level temperature at 12
MetCoOp Scandinavia on 20210223
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Quick remarks on 3D experiment results

SW radiation changed due to direct aerosol
Impact and due to clouds (Scandinavia, where clouds and precipitation
dominated)

Assumptions on cloud-radiation-aerosol microphysics influenced
significantly radiation and relative magnitude of snow/graupel/liquid
precipitation fluxes when n.r.t. aerosols were used




MUSC, the ACCORD single-column model, allows for flexible light-weight
experimenting including model physical parametrizations only:

Surface interactions are fully included and incoming solar radiation changes
In time but model dynamics is excluded and aerosols do not evolve

MUSC experiments allow for sensitivity studies but do not provide
realistic output to compare with observations. This is a developer’s tool!




Toulouse 21 February 2021 — Dust013um — Dust07Sum —— DustdZum

Dust 1.3 um Dust 7.5 um
Dust042um —— Dust24um =—— Dust13um
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T honaue: <20 <monthly averages>
0D_588: <8,268> ] o
(e SE wamse ¢ | GILAM 3
5 A pon-i0an: oromm "
:& . =1040: 8. ; 2 and E = SILAM AOD5_50
7 3 CAMS 2 by dust particle
i @ A & diameter
E 1 ! d u St 3
\ L ; 224" { =1
pD-> b1 b3 b5 b7 ke h1 h3 hs h7 he b1 b3 bs by b1 = Ca
FEB HAR
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https://aeronet.gsfc.nasa.gov ' | | | |

Feb 16 Feb 18 Feb 20 Feb 22 Feb 24

SILAM and CAMS grid-average dust AOD550 is an order of magnitude smaller (0.2) than
observed maximum all-aerosol AOD550 point value (3)
Models’ space and time scales are different from those of the point observations
Only dust from the models but all aerosols in the observation (CAMS all-aerosol AOD550 was 0.3)
(Assumed) dust size distribution influences optical depth
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Toulouse
21 February 2021

Climatological dust
concentration was very
different from simulated

n.r.t. concentration:

e Total column value
» Vertical distribution
* Size distribution

Try MUSC
experiments with
CAMS dust:
n.r.t. v.s. clim
redistributed n.r.t,
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CAMS n.r.t., Toulouse 2021022106

CAMS clim, Toulouse 2021022106
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06-12h

— = | SWDN (W/m?) Toulouse 21.2.2021 06-12h MUSC

In Toulouse, there were no clouds or
precipitation. Differences are due to
the different aerosol load and different
radiation schemes. Vertical distribution
of dust did not really influence the
results.

an= near-real-time aerosol + acraneb
en= near-real-time aerosol + IFS radia
annomicro and ennomicro = no aerosol
influence on cloud microphysics allowed
am = climatological aerosol + acraneb
em = climatological aerosol + IFS radia
anflat and enflat = n.r.t. aerosol total-
column MMR redistributed like clim.dust
at and «t = tegen AOD550 (default)
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Kuressaare (on Estonian
Island Saaremaa)
23.2.2021 09-15h

MUSC

In Kuressaare, there were
clouds and precipitation
(rain). Radiation changes
are mainly due to different
aerosol load and cloud and
cloud-aerosol-radiation
parametrizations. Vertical
~_distribution had a minor
impact with IFS radiation.
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Difference due to level-of-maximum change was insignificant
with acraneb radiation scheme, non-existent with IFS
radiation — other differences dominate in this case



200
|

— AN
- at
— an_maxGkm
— @&n

et
= an_maxGkm
—_—am
— _am

<~——enﬂ
—

150
|

FFRS0ODS
100
l

a0
l

Try MUSC
experiments
with CAMS n.r.t.
dust maximum
moved from
2300 m (orig) to
5500 m (as by,
SILAM)

Time [h]

Two new curves show the impact of excluding graupel and snow (en0)
and also using the default constant liquid droplet effective size instead
of allowing for n.r.t. aerosol impact (en00) in IFS radiation scheme



Near-real-time aerosol distribution was very different from climatology:
Total dust load was up to 100 times larger, maxima well above surface
(local sources seem to dominate in climatology!).

Use of radiation and cloud microphysics schemes with different assumptions on
cloud-radiation-precipitation interactions led to larger differences than
modification of the aerosol input profiles: quite a lot of modelling uncertainties
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Do we know how remote dust influenced local weather?

What happens when we add (only) dust into HARMONIE?

How sensitive is the weather model to aerosol input details?

How to improve aerosol usage in HARMONIE?

Can we afford for n.r.t. aerosols in HARMONIE?




Thank you for attention!







Thank you
for
listening!

532 nm Total Attenuated Backscatter, km” sr”

30

25

20

Cloud-Aerosol Lidar with Orthogonal Polarization
(CALIOP) on CALIPSO

https://www-calipso.larc.nasa.gov/productsflidar/browse_images/
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8 = PSC aerosol 9 = volcanic ash 10 = sulfaté/other



Total column MMR (g/m?) of the coarsest dust (radius 0.9-10 um),
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Differences between experiments (n.r.t. with acraneb2) - (Tegen with default IFS)

These differences are related to aerosol impact on cloud microphysics
and different radiation schemes that treat clouds and aerosols in different way



	Dia 1
	Dia 2
	Dia 3
	Dia 4
	Dia 5
	Dia 6
	Dia 7
	Dia 8
	Dia 9
	Dia 10
	Dia 11
	Dia 12
	Dia 13
	Dia 14
	Dia 15
	Dia 16
	Dia 17
	Dia 18
	Dia 19
	Dia 20
	Dia 21
	Dia 22
	Dia 23
	Dia 24
	Dia 25
	Dia 26
	Dia 27
	Dia 28
	Dia 29
	Dia 30
	Dia 31
	Dia 32
	Dia 33
	Dia 34
	Dia 35
	Dia 36
	Dia 37
	Dia 38
	Dia 39

