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Key facts about HLD:
dhtributes to the Arctic amplification — dust-albedo feedback (Boy et al., 2019, Meinander et al., 2022)
D was recognized as an important climate driver in Polar Regions in the IPCC report (SROCC, 2019) + AMAP (2021).“
Dust hot spots in the Arctic are often located in ice-proximal areas with frequent floods bringing fine sediments from beneath

thé glaciers

HLD storms cause severe air pollution (even 1000x higher concentrations than health limits)

There are 135 dust days reported annually in Iceland and dust travels thousands of km inside the Arctic and >3,500 km
towards Europe

HLD has impacts on atmosphere, cryosphere, marine and terrestrial environments, causing severe erosion and land degradation

HLD has impacts on socio-economic sectors (health, road safety, energy production, aviation, land degradation etc.)
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Swimming pool after dust storm
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Figure 3. Global observations of high-latitude dust where filled circles indicate dust storm frequency based on visibility
data, and black triangles indicate georeferenced published observations of dust storms (see text for details). Areas
where the precipitation: potential evapotranspiration ratio <0.65 (aridity index) [United Nations Environment Programme,
1997] and subtropical dust emission zones are included for reference.
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Newly identified climatically and environmentally
significant high-latitude dust sources

Outi Meinander', Pavla Dagsson-Waldhauserova™, Pavel Amosov’, Elena Aseveva®, CIIY Atkins®,

REVIEW ARTICLE High-latitude dust in the Earth system

Joanna E. Bullard’, Matthew Baddock’, Tom Bradwell’, John Crusius’, Eleanor Darlington’,
Diego Gaiero®, Santiago Gassé®, Gudrun Gisladottir®, Richard Hodgkins', Robert McCulloch?,
Cheryl McKenna-Neuman’, Tom Mockford", Helena Stewart’, and Throstur Thorsteinsson®

MAIN HLD SOURCES:

Northern Hemisphere (Alaska, Canada,

Greenland, Iceland, Svalbard, Siberia, 2022
Scandinavia)

Southern Hemisphere (Antarctica, New

Zealand, and Patagonia)

Location of 60 new_HLD sources
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* Active HLD sources cover > 1,670, 000 km? Summary of HLD climate impacts:

(excluding Antarctica) -cryosphere (albedo, insulation)
* About 1-5% of the global dust budget -atmosphere (radiative forcing, ice

(~100 Tg yr' of global dust budget)

nucleation in clouds, atmospheric chemistry)

* Depostion of fine HLD onto snow/ice in the Arctic is _ -marine environments (iron bioavalibility —
580% higher than of BC (anthropogenic + wildfire) > increase CO2 uptake by phytoplankton)
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hVukovic, 2019. Sand and Dust Storms Source Base-map
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UNCCD 1km global dust mask (Ana Vukovic, 2019)
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* WMO IS ONE OF 19 MEMBERS OF THE UN COALITION COMBATING SDS (UN SDS COALITION,) gig} 7Y

* ICELAND IS PART OF THE NORTHERN AFRICA, MIDDLE EAST AND EUROPE NODE OF THE WMO SDS WAS

ICELAND IS THE LARGEST DESERT IN EUROPE OUTSIDE THE CASPIAN SEA AREA

HIGH LATITUDE DUST NETWORKS (ACTIVE TODAY):

e ICEDUST - ICELANDIC AEROSOL AND DUST ASSOCIATION
* UARCTIC THEMATIC NETWORK ON HLD
* CAMS NATIONAL COLLABORATION PROGRAMME ICELAND

* NORDDUST - COUNCIL OF MINISTERS - NORDIC WORKING GROUP FOR CLIMATE AND AIR (NKL) - MINISTRY OF ENVIRONMENT, DENMARK - PAST
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Operational forecasts of Icelandic dust

( pykkvibaer and Pjorsa (credit: Kieran Baxter, 01/04/2024)

See more

Dust Storm
Iceland

Dust Storms in Iceland

) - 551 members
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In Iceland, we have vast deserts covering over 44,000 km?,
leading to about 135 dust storm days annually. Despite being > > ] ] O membeI‘S

known for some of the cleanest air in the world, placing air a . > > 60 SCientifiC pqpers published

quality monitors near our frequent dust storms could reveal
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Atmosphere-Cryosphere Interactions in Mountain and High-Latitude Environments
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University of the Arctic
( ArCiiC) UUAPCtic GIVE =

S’ Home > Activities > High Latitude Dust
° . Related news
__ Thematic Netwoxk on High
\ < e Oth High Latitude Dust
Latitude Dust s neiens

e Polar Winter School on snow
measurements and arctic air
pollution

* How dust from Europe's largest
desert is impacting the climate

¢ UArctic at the 2024 Arctic Circle
Assembly

See All News

=

Related articles

* Information and past activities

Related fTiles

¢ Thematic Network on High
Latitude Dust presentation

Goals

UArctic Thematic Network on High Latitude Dust (HLD) is an Contacts

o o international scientific network committed to the support of research in * Pavla Dagsson-Waldhauserova
H I g h La t It u d e D u St the field of aerosol science focused on dust at high latitudes, with a main (Lead)
focus on Polar Regions. We are researchers, educators and innovators e Quti Meinander (Vice-Lead)

Network https: //www.uarctic.org/activities /the
mat -netwonlg,jhlgh-lq’rl’rthfld?-dus’r/
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About the toolbox

Sand and Dust Storms Toolbox

dust storms.

INTRODUCTION

Getting started

MODULE 3

Risk and
vulnerability
assessment and

mapping
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ﬁi //1‘? Convention to Combat
-4'*:41/ B SRraray Land&life  Ourwork & impact Science
Overview Coalition News & stories Toolbox Resources

MODULE

Mapping SDS
sources

MODULE 4

Source control
and
management

News & stories Events Convention

The SDS Toolbox provides tools, guidance and information which can be used to identify the sources of sand and dust storms,
develop and implement management palicy, plans and strategies, assess risks and vulnerabilities to SDS, understand how to
observe, monitor, forecast and provide warnings of SDS and develop and implement ways to mitigate the impacts of sand and

Observation,
monitoring,
forecasting &
early warning

Impact
mitigation

) 4

ICELAND INCLUDED IN THE
UN SDS TOOLBOX

Dust storms and health

Find owt more about health risks of windblown dust, particularly its impact on
respiratony health and what to do during & dwst storm.

Souroe Windbivan Dust and Pust stanms & yow fealth - Department of Ecolog),

Washimgton Stade, soalogy wa.gov.

WMO Airborne Dust Bulletins

The Warld Meteorological Organization publishes anually a report on the
incidence and hazards of sand and dust storms, which have a major impact
on air quality, health, the environment, agriculture and economies.

The latest Airbomne Dust Bulletin can be found here: WO Airborne Dust
Bulletin Mo. B — July 2024,

Operational forecasts of leelandic dust

lealand has several 505 source locations with dust storms occurring across
all months of the year. Operational forecasts of near surface dust for lceland
are gvailable for a 72 hr. peniod at three hour increments from
dustforecastlbhiis. The forecasts can be useful in avoiding dust events while
traveling by road and planning visits within the country.

Icelandic Aerosol and Dust Association (IceDust)

Iceland has the largest desert in Europe and experiences an average of 135
dust days per year. The Icelandic Aerosol and Dust Association (lceDust)
provides (1) a venue for collaboration on aerosol research in Iceland, (2) a
mechanism for communication between researchers focusing on dust evenis
in Iceland and (3) a source of information for the general public on aerosol
processes linked 1o air pollution, atmosphere-cryosphere interactions,
volcanic ash resuspension, health and environmental effects of particulate
matter.

More information on IceDust can be found at https://ice-dust.com and

htt cedustblog.wordpress.com

Thematic Network on High Latitude Dust

The Thematic Network on High Latitude Dust, an activity of the University of
the Arctic (UArctic), provides a mechanism for sharing research and
networking on dust at high latitudes. Thematic Network encompasses more
than 110 scientists working in 53 institutions across 21 countries, holds
periodic meetings and, through a link with IceDust, provides access to
publications on dust and Iceland.
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OpemICUS Copernicus Atmosphere Monitoring Service ﬁfﬁ?\

Europe’s eyes on Earth

CAMS National Collaboration Programme - Iceland

Title of Project: Air Quality Monitoring and CAMS Integration in Iceland, Phase 2

Contractor and Subcontractors: Agricultural University of Iceland,
Icelandic Environment and Energy Agency, Natural Science Institute of Iceland

WP20 Project Duration: 36 months
Start Date: July 1, 2025
End Date: June 30, 2028
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CAMS NCP ICELAND TO IMPROVE AIR QUALITY MONITORING IN ICELAND
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CAMS NCP ICELAND - AQ WEB APPLICATION

Ambient air quality
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FLOODING IN THE DESERT ~—~

1 NIGHT 25-28 CM OF NEW SEDIMENT

Fluvio-aeolian environment exists!
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a) Volcanic sand, Iceland 2016 b) Volcanic sand, Iceland 2016 ¢) Glaciogenic silt

BLACK DUST GETS BRIGHTER
WITH SMALLER SIZE

Light-absorbing capacity of
volcanic dust from Iceland and
Chile } frontiers ‘ Frontiers in Earth Science

Taru F. A. Koivusalo!*!, Pavla Dagsson-Waldhauserova'?,
Maria Gritsevich®*® and Jouni Peltoniemi*

FINNISH GEOSPATIAL RESEARCH INSTITUTE -
GONIOSPECTROMETER

200

d) Volcanic sand, Chile

THE ALBEDO OF ICELANDIC VOLCANIC
SAND WAS 0.03-0.06 IN THE VISIBLE
SPECTRUM OF 400-700 NM.

Figure 5. Samples in measurement trays. In a) Volcanic sand from Iceland 2016 can be seen as un-sieved, above
hitos: / /www.fronfiersin.ora /iournals /earth- 500 pm, above 250 pm and above 125 pm. In b) the same sample as in a but sieved to under 125 pm. Picture ¢)
T ; g shows glaciogenic silt sample. In d) from left to right Chile sample 1 un-sieved, above 500 pm, above 250 pm,

science/orﬁcles/l 0.3389/1:90”'.2024.] 348082/fU“ above 125 pm, below 125 pm and lastly the Chile sample 4 1



https://www.frontiersin.org/journals/earth-science/articles/10.3389/feart.2024.1348082/full
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PLANETWATCH BY ENLAPS e
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International Year of Glaciers Preservation, initiated by UNESCO

and the WMO (World Meteorological Organization)

Already deployed in over 100 glaciers monitoring projects
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DUSTHI

DUSTHILA is coming!
2026-2029 — Iceland,
Antarctica, Greenland,

and Svalbard >>

>> Arctic Dust forecast model

A DUST CHANGING THE HIGH LATITUDES

®

rannls Project grant: 2612250-051 -
1.1 Project

Title in English* Title in Icelandic*

Dust Changing the High Latitudes Ahrif ryks & heimskautasvaedum

Abstract in English*

Earth’s climate is changing and high latitude regions experience the most pronounced climate changes.
High Latitude Dust (HLD) is an important climate driver in Polar Regions (Intergovernmental Panel on
Climate Change, IPCC SROCCC, 2019). HLD accelerates climate change via dust-snow/glacier feedback
(albedo reduction, melting after dust deposition) and directly and indirectly (cloud mierophysics) affects
the radiative properties in the atmosphere. There is a crucial need and gap in understanding the HLD-
climate interactions, but only limited in situ measurements and dust forecasting are available (Arctic
Monitoring and Assessment Programme, AMAP 2022 report, and WGI IPCC ARG). UN Coalition on
Combating Sand and Dust Storms (UNCCD) identifies dust storms, including HLD, as a hazard that
affects 11 of the 17 Sustainable Development Goals. HLD storms impair the air quality causing damages
to health, affect the economy by disrupting transportation, and disturb vulnerable ecosystems.
DUSTHILA project is to fill this gap with i. continuous comprehensive observation of HLD with in situ
measurements in Iceland, Antarctica, and new measurements in Greenland and Svalbard:; ii. Arctic dust
forecast for the Arctic region; and iii. coordination of HLD research with the IceDust Association
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