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NORTHERN HLD SOURCES @AGUPUELLATON P .

Journal of Geophysical Research: Atmospheres =
AND

RESEARCH ARTICLE  Substantial contribution of northern high-latitude

THEIR Co NTRIBUTION IN THE ARCTIC 10-100272016/B025482 sources to mineral dust in the Arctic

Key Points; C. D. Groot Zwaaftink', H. Grythe'*3, H. Skov*, and A. Stohl’
- High-atitude dust sources in the

Eurasia N60

~ 3% of global dust emission from HLD sources

Total atmospheric dust loads in the Arctic:
Asia (~38%)
Africa (~32%)

HLD (27%)

9.1
1.47

0.24
0.04 ‘
0.01

0.001 ' _
[
Figure 11. Simulated annual mean deposition of dust (g m_z) in the near Arctic originating from different source regions averaged for years 2010—2012. Deposition \ J u
is here given as the sum of dry and wet deposition.

Deposition (g m?)



Surfagce measurements are crucially  § i
ed as shown in Antarctica. 5

i
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PM10 in Antarctica similar to North Europe!

Day (2018)
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ORIGINAL RESEARCH ARTICLE ) 20 * —

Front. Earth Sci., 03 December 2018 | https://doi.org/10.338%/feart. 2018.00207 e : :
Aerosol Concentrations in Relationship to Local 10F ‘ 4 B |
Atmospheric Conditions on James Ross Island, Antarctica 2 )

C 3 3

' Jan Kavanl’,ﬂ Pavla Dagsson-WaldhauserovaZs,  Jean Baptiste Renard®, Kamil Laska* and Klara Ambrozovat 0 - L L 1 L 1 ‘ | ‘n L 3

0 60 )



TALK OUTLINE

* ICELAND AS A MAIN CONTRIBUTOR OF HLD AREAS
* LONG-RANGE TRANSPORT OF ICELANDIC DUST
* ANNUAL VARIABLITY IN DUST FREQUENCY IN ICELAND
* SNOW-DUST STORMS
* VERTICAL PROFILES OF DUST STORMS DURING THE ARCTIC WINTER
* IMPACTS ON ATMOSPHERIC CHEMISTRY AND ROAD SAFETY

* |CELANDIC AEROSOL AND DUST ASSOCIATION (ICEDUST)

7 NS N’



’ : \ 4
Rirgerariences, |1 65234032 2004 .
woarw hinpenscienees rer| | 60140 Atmos. Chem. Phys.. 17, 10865-10878, 2017 Atmosphenc
A 10515 b | 1602032014

L Autbop(ah ZUTE OO Arlnbadion 3.0 Litia,

B Ce0sCiences https://doi.org/10.5194/acp-17-10865-2017 Chemistry

© Author(s) 2017. This work is distributed under ) ( EG U
D U ST D E P O S I T I O N the Creative Commons Attribution 3.0 License. and PhySICS 4

FEHIS HT
@00y UadQ

S

Clad

Quantification of iron-rich volcanogenic dusi emissions and Temporal and spatial variability of Icelandic dust emissions
deposition over the ocean from Icelandic dust sources and atmospheric transport

0. Arnalds', 11 (daBson’ 4, and 7 Dogsson-Waldbauserova' - Christine D. Groot Zwaaftink!, Olafur Arnalds2, Pavla Dagsson-Waldhauserova?3#, Sabine Eckhardt!,

Joseph M. Prospero’, and Andreas Stohl'
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IS HERE ANY EVIDENCE THAT ICELANDIC DUST HAS REACHED SVALBARD OR EUROPE?

ORIGINAL RESEARCH ARTICLE

Front. Earth Sci., 05 November 2018

Mineralogical and Chemical Records of
Icelandic Dust Sources Upon Ny-Alesund
(Svalbard Islands)

- Beatrice Moroni'’, Olafur Arnalds?, ﬂ Pavla Dagsson-Waldhauserova®?, Stefano
Crocchianti’, Riccardo Vivani‘ and David Cappelletti

Yes, in Svalbard

Yes, in Ireland

Contents lists available at ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmosenv

ATMOSPHERIC
ENVIRONMENT

Dominating air currents

Volcanic sulphate and arctic dust plumes over the North Atlantic Ocean

J. Ovadnevaite *™*, D. Ceburnis?, K. Plauskaite-Sukiene®, R. Modini®, R. Dupuy*, L. Rimselyte®,

@ Central industrial areas

M. Ramonet 9, K. Kvietkus ®, Z. Ristovski€, H. Berresheim?, C.D. O’'Dowd 2

Source: GRID-Arendal, 2005. Barentswatch Atlas.

N’
|Vo|canic dust travelled > 3000 km

ORIGINAL RESEARCH ARTICLE The full-text will be published soon
Front. Earth Sci. | doi: 10.338%/feart 2019.00142

Can volcanic dust resuspended from surface soil and
deserts of Iceland be transferred to central Balkan?

Dragana S. Dordevic™, Ivana Tosic?, ﬁ Sanja Sakan!, Srdan Petrovic!, Jelena Buricic-Milankovicl, i David C. Finger® and
ﬂ Pavla Dagsson-Waldhauserova*

Unstitute of Chemistry, Technology and Metallurgy, University of Belgrade, Serbia

2University of Belgrade, Serbia

Yes, in Serbia

*Reykjavik University, lceland

*Agricultural University of lceland. lceland

In this work we use chemical fingerprints as characteristics ratios of specific erustal elements Ca/Al, Fe/Al, K/Al, Mg/Al,
Mn/Al, Ca/Fe and Mg/Fe to investigate the long-range transport of volcanic aerosols which are entering the atmosphere in
suspended and resuspended processes from Icelandic deserts and hot spots in remote areas in Iceland and transmitted to
the central Balkan area (Belgrade). For this purpose, backward trajectories from Belgrade (1=44°48"; 0=20°28") in 2012
and 2013, simultaneous with atmospheric aerosols measurements, were calculated by using the Hybrid Single-Particle
Lagrangian Integrated Trajectory (HYSPLIT) model. We found that about 17% of air masses passed over Icelandic territory
and arrived to Balkan area. In almost all of these episodes ratios of some investigated elements in suburban aerosols of
Balkan area corresponded to the ratios of elements investigated in surface soil of the Rangarvellir area - South Iceland in the
vicinity of volcanoes. We identified several episodes, such as 6 — 8 August 2012, 2 — 6 June 2013, 26 — 28 June 2013, and 18
— 20 September 2013, with the characteristic ratios of the highest number of investigated elements in atmospheric aerosol
of central Balkan corresponding to ratios from Icelandic soil material. This study provides evidence that Icelandic dust can
travel long distances showing the importance of High Latitude Dust sources.
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Figure 12. Time series (1990-2016) of modelled dust deposition
(Tg}-'r_] ) in specific regions. Note that Iceland also includes depo-

sition on Icelandic glaciers.

Where does the Icelandic dust travel?-

Ocean deposition was on average 2.5 Tg or
58% of annually emitted dust

Smaller fractions of emitted dust ended up in
Greenland (2 %) and Svalbard (< 0,1 %)
About 7% of emitted dust is deposited in the
high Arctic (> 80° N)

Europe deposition (3% of emitted dust)

Atmos. Chem. Phys., 17, 10865-10878, 2017 Atmospheric
https://doi.org/10.5194/acp-17-10865-2017 H

© Author(s) 2017. This work is distributed under Chemlsltry
the Creative Commons Attribution 3.0 License. and PhySlCS

Temporal and spatial variability of Icelandic dust emissions
and atmospheric transport

Christine D. Groot Zwaaftink!, Olafur Arnalds2, Pavla Dagsson-Waldhauserova®*, Sabine Eckhardt!,
Joseph M. Prospero’, and Andreas Stohl'
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- FREQUENCY OF DUST EVENTS

S’

Atmos. Chem. Phys., 14, 13411-13422, 2014
www.atmos-chem-phys.net/14/13411/2014/
doi:10.5194/acp-14-13411-2014

© Author(s) 2014. CC Attribution 3.0 License.
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Long-term variability of dust events in Iceland (1949-2011)

P. Dagsson-Waldhauserova'~, O. Arnalds', and H. Olafsson”>*

* METHODS: A NETWORK OF 30 WEATHER STATIONS IN ICELAND (1949-2011)

* AN AVERAGE OF 34.4 DUST DAYS PER YEAR, BUT 135 DUST DAYS PER YEAR INCLUDING CODES “VISIBILITY

REDUCED BY VOLCANIC ASHES” + “DUST HAZE
‘DUST DAY’ IS DEFINED AS A DAY WHEN AT LEAST ONE STATION RECORDED AT LEAST ONE DUST
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AN EXAMPLE OF WINTER DUST STORM

Snow-Dust Storm

Contents lists available at ScienceDirect Aaa]ee
. ACECIEE

Aeolian Research i

journal homepage: www.elsevier.com/locate/aeolia

Snow-Dust Storm: Unique case study from Iceland, March 6-7, 2013 @ Crosehark

Pavla Dagsson-Waldhauserova ab.gx Olafur Arnalds®, Haraldur Olafsson <9 Jindrich Hladil ¢, ‘ St
Roman Skala®, Tomas Navratil ¢, Leona Chadimova €, Outi Meinander?



AS O\Aﬁs_pST STORM \ dagstor o IESSREVKIENRY 250 krm from the source)

'

* Mean (median) PM,, concentration during
24-hour storm ~ 1,281 (1,170) ug m™3

* Max one-minute PM,, concentration ~ 6500 Mgl ®
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\_/A SNOW-DUST STORM

) Mineral and geochemical composition:

75% ~ volcanic glass

SiO, 45%, FeO 14.5%, TiO, 3.5%

high proportion of organic matter and diatoms
* very fine pipe-vesicular structures of glasses

SEM MAG: m HV: 20.0 kV WD: 18.6 mm
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A SNOW-DUST STORM o

Clumping mechanism of particles on snow
the first observation reported from natural conditions




" Soot On Snow (SOS) 2013 Frii by

[ IZ" 18405 .l.lI |I1
© Authara) 2014, O Atnbution 3.0 Licens:

[N

Soot on Snow experiment: bidirectional reflectance factor

measmremenisof contaminated snow Bricf compmfiication: Ll*—@ﬂ:img impurities can reduce the

1L Peltomiemi’ =, M. Gritsevich 2%, T llul\uh P. Dagsson \\lldlunsmn.g R Y \nml_q.l.\". K. Anttila' 7, 8
IL-R. Nannula’, N, Kivekhs ', 1L Illlaullm O. Meinander”, J. Svensson *, A. Virkkula®, and G. de Lecuw™'

density of meltigg sn
(L] '|-I.!I.I2-ﬂr:r A Il A Arels’ L Tacloman ' F. Dagsson-Waldhamserova®?, O Jirvimen®,
T. Mansines', v. Leeuw! apat 7 Leppiranta’

* VOLCANIC DUST DECREASES SNOW ALB ILARLY AS BLACK CARBON

¢ SOOT DECREASES WATER RETE%I'I& ACITY AND DENSITY OF SNOW

500 O\)S ‘Dust-albedo effect’ = positive feedback for Arctic amplification

450
—_ Surface Absorption of
3 Qil burner albedo solar radiation
- 400
85 soot
‘—‘ Volcanic sand
£
3 350
Reference '
8 Snow/ice melt
oy y = -0,2681x+440,6 ® Woodburning !
R%=0,6587 soot
250
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Interactions between the atmosphere, cryosphere,
L™ J and ecosystems at northern high latitudes
i
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DUST IMPAIRS AIR QUALITY AT HIGH ATMOSPHERIC ALTITUDES DURING ARCTIC WINTER
R/

Z%Tlm* mmmm

8. NOVEMBER 2013
250,

" www.nature.com/scientificreports/
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. Clean profiles PNC < 5 particles cm®  Clean Arctic conditions
Polluted profiles PNC > 250 particles cm=® Dirty Saharan dust layer
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S <5 Um 0.1 1.0 10.0 100.0 Pavla Dagsson-Waldhauserova (%%, Jean-Baptiste Renard? Haraldur Olafsson*?,

s L Diometer (um) Damien Vignelles®, Gwenaél Berthet?, Nicolas Verdier® & Vincent Duverger®



\—/ AIR BORNE MEASUREMENTS WITH LOAC 2013-2016

(LIGHT OPTICAL AEROSOL COUNTER)

L

LOAC can determine aerosol concentrations in 19 size classes (0.2 and 100 um) and to estimate their typology
(Renard et al., AMT, 2016)

* Measurements at 2 scattering angles :

~12°, insensitive to refractive index of the particles (mainly diffraction) => accurate size determination and counting
~60°, strongly sensitive to the refractive index of the particles => indication of the nature of the particle (typology)
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Cloud-Aerosol Lidar and
Infrared Pathfinder

Satellite Observations
(CALIPSO)

Cloud-Aerosol Lidar with
Orthogonal Polarization
(CALIOP) instrument that
operates at two
wavelengths (532 nm and

1064 nm)

30

25
20

15

Altitude, km

10

0_

Aerosol Subtype UTC: 2016-01-13 13:53:48.3 to 2016-01-13 14:05:41.8 Version: 4.10 Standard Daytime

How high can be the dust plume?

Lat 31.59
Lon -7.40

v l
| |
Irl'l i ll 1l | I
T L ‘ﬂlnﬁ'lhﬁiul r 1 " lums | “JL "
T T 1 1 1 T T
37.66 43.70 49.72 55.68 61.58 67.36 72.91
9.12 «11.07 «13.36 «16.17 -19.84 «25.02 «33.15

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

8 = PSC aerosol 9 = volcanic ash 10 = sulfate/other

7 = dusty marine
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Volcanic dust impacts on atmospheric chemistry

Volcanic dust particle

Volearic dust pariicie

Dust particles scavenge efficiently NO, acting as transported media
of surface nitrites and nitrates.

Dust particles convert NO, to HONO (nitrous acid), a very important
precursor of OH radicals (HONO is photolysed during day time
producing OH and NO)

Romanias et al., submitted J. Env. Sci.

SO, is scavenged very efficiently on dust particles to form sulfites
and sulfates. Therefore, the acidity of the particles can change as
well as the hygroscopic and optical properties.

Urupina et al. (2019)

Contents lists available at ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmosenv

Uptake and surface chemistry of SOy on natural volcanic dusts

D. Urupina™*, J. Lasne®, M.N. Romanias®, V. Thiery”, P. Dagsson-Waldhauserova®*, F. Thevenet®



SANDSTORMS AND TRAFFIC SAFETY IN SOUTH ICELAND

40-

Fiéldi daga

Accidents due to dust weather reported by police

M
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Esther Hlidar Jensen, Ingibjorg Jonsdottir, Haraldur Sigpdrsson,
Einar Sveinbjérnsson og Pavlia Dagsson Waldhauserova



First HLD operational forecast under WMO SDS-WAS
Officially launched in 2020

{‘k»é NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) RF_GIGNAL CENTER

WMO Sand and Dust Storm Warning Advisory and Assess‘, eal System (SDS-MS}

World
Meteorological “BF
WMO SDS WAS || Asia Regio

You are here: Home > Forecast & Products > Dust forecasts
Dust forecasts

> Ensemble forecast DUSt forecaSts

by admin — last modified Mar 16, 2020 04:53 PM

> Forecast comparison

> Eilis Download Ensemble forecast Forecast Burkina Faso. Files download
comparison Warning Advisory
> Forecast evaluation e so System

? Guidance for forecasters
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Center Bt o gl .r Gl o
- - s Rl o e
G| NV .

i
Search

Search Site Search

Forecast evaluation SDS-WAS and ICAP Guidance for Icelandic Dust
ensemble forecasts forecasters Forecast

Latest News

Serbian WMO MeteoWorld
contribution about Australian
SDS
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New Forecast Product: Icelandic 2\»&\’}5&}"\5 = .’
Dust

Mar 17, 2020
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The International Network to Encourage the Use of Monitoring and Forecasting Dust Products

~ N A J.




- 4
DREAM Iceland (Dust Regional Atmospheric Model)
) - See poster of Cvetkovic, Nickovic et al. o

DREAMB—assim: Surface dust concentration (ug/m®) and 10m wind (m/s) > SEEVCCE

69N - wfﬁ
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g;is~4’“m‘

NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL"CEN;TE_R
WMO Sand and Dust Storm Warning Advisory and Assessmead System (SDS-MS)
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2 TALK OUTLINE

* HIGH LATITUDE DUST SOURCES (HLD) AND DUST IN THE ARCTIC

* |CELAND AS A MAIN CONTRIBUTOR OF HLD AREAS
* LONG-RANGE TRANSPORT OF ICELANDIC DUST
* ANNUAL VARIABLITY IN DUST FREQUENCY IN ICELAND
* SNOW-DUST STORMS
* VERTICAL PROFILES OF DUST STORMS DURING THE ARCTIC WINTER
* IMPACTS ON ATMOSPHERIC CHEMISTRY AND ROAD SAFETY

* ICELANDIC AEROSOL AND DUST ASSOCIATION (ICEDUST)
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Witnessed dust storm?
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Atmosphere - Cryosphere interaction in the Arctic, high latitudes and mountains: Transport and deposition of aerosols,

eScience and ensemble methods (co-organized)
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