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HIGH LATITUDE DUST AREAS 

New paper/map in preparation by Meinander et al. on Merging > 20 new HLD sources

Ittoqqortoomiit, 

September 2018

Nuussuaq Peninsula, October 2020



HIGH LATITUDE DUST AREAS 

Nickovic, Cvetkovic et al. Circumpolar DREAM model for the HLD sources



HIGH LATITUDE DUST AREAS 

Vukovic, 2019. Sand and Dust Storms Source Base-map

https://maps.unccd.int/sds/



OPERATIONAL FORECAST FOR ICELANDIC DUST ON THE WMO SDS-WAS

https://sds-was.aemet.es/forecast-

products/dust-forecasts/icelandic-dust-forecast

DREAM_Iceland (Dust Regional Atmospheric Model)
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AGRICULTURAL UNIVERSITY OF ICELAND

CAMERA MONITORING SYSTEM – 4 MOST ACTIVE DESERTS

https://highlatitudedust.wordpress.com/



Field measurements in three 

Icelandic deserts 2020



PM10 VS. PM1 MEASUREMENTS INSIDE THE DUST STORM
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SO2(g)

Dust particles scavenge efficiently NO2 acting as transported media 

of surface nitrites and nitrates.

Dust particles convert NO2 to HONO (nitrous acid), a very important 

precursor of OH radicals (HONO is photolysed during day time 

producing OH and NO)

SO2 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. 

Volcanic dust impacts on atmospheric chemistry



ICELANDIC DUST MAKES ICE IN CLOUDS

- Icelandic volcanic dust is an active Ice-

Nucleating Particle (INP) similarly to Low 

Latitude Dust (LLD)

- Airborne Icelandic dust sampled from the 

aircraft is more active INP than LLD at 

temperatures above −17°C

- The greatest contribution of Icelandic dust to 

the INP population occurs during the summer 

over large areas of the North Atlantic and 

the Arctic at altitudes between 3-5.5 km, 

where mixed-phased clouds are known to 

occur.

- In future, increased INP concentrations 

would lead to a reduction in supercooled

water and a decrease in shortwave 

reflectivity of clouds to produce a positive 

climate feedback, which has not yet been 

considered in climate simulations



DUST IMPACTS ON CRYOSPHERE
IMPURITIES ON SNOW

BC

Dust

Algae



SPECTRAL REFLECTANCE AT THE TIME OF THE DEPOSITION
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Albedo - 1 white fresh snow, 0 black body



Soot On Snow (SOS) 2013

• VOLCANIC DUST DECREASES SNOW ALBEDO SIMILARLY AS BLACK CARBON

• SOOT DECREASES WATER RETENTION CAPACITY AND DENSITY OF SNOW

‘Dust-albedo effect’ → positive feedback for Arctic amplification



Annual dust deposition of 17 gm-2

Albedo reduced by 0.36 (albedo 

dropped from 0.86 to 0.5) after a dust 

event, leading to increasing snowmelt

of  0.6 m annually
Severe albedo reduction due dust storms in June 2019 

Courtesy of Andri Gunnarsson, IceDust, Landsvirkjun.

August 2020Nutrients for cryoconites and algae?



Icelandic dust has differenet composition that crustal dust 



- high total Fe content (10-13 wt%)

- Fe chemical form: 

- dithionite Fe (Fe oxides such as hematite and goethite) 1-6%

- ascorbate Fe (amorphous Fe) contribute respectively 0.3-1.4% of the total Fe

- magnetite 7-15% of total Fe and 1-2 wt% of PM10 (in orders of magnitude higher than in North Africa)

- pyroxene and amorphous glass  80-90% 

- the initial Fe solubility: 0.08-0.6% 

- the Fe solubility at low pH (i.e., 2): significantly higher (up to 30%) than typical low latitude dust 

- differences btw LLD and HLD: 

- low degree of chemical weathering

- the basaltic composition of the parent sediments

- glacial processes

- dust can impact primary productivity and nitrogen fixation in the N Atlantic Ocean

- lead to additional carbon uptake 

- the ratios of nutrients in the atm. deposition can favour the growth of particular types

of phytoplankton, leading to changes in community structure and thus biodiversity

Iron content and solubility of Icelandic dust



SHM, Report NI 13003,  2013.

Fe concentrations in mosses

Direct impacts of dust on ecosystems

Unique bird and volcanic dust datasets indicate

fertility associated with basaltic volcanic ash

Arnalds (2010)



Direct impacts on land degradation, human settlements

Farms with red dot destroyed 

in deadly sandstorm in1836

DUST DESTROYS HUMAN SETTLEMENTS



Farm 

Direct impacts on land degradation, human settlement 
M. Hejcman, L. Smejda, V. Pavlu, Sofus

Table 1. Studied farms with the oldest reference, period of habitation and code used in graphs.

Table 2. Number of sheep at each farm.

Outside farm = control

Farm 

Differences in nutrients were found in plant species, nutrient in herbage and soil 

between farm ruins and outside farms (control)

Plant species: Farms: Alopecurus pratensis, Equisetum pratense, E. arvense, Rumex

acetosa, Elytrigia repens, and Poa pratensis. Outside: Festuca vivipara, Luzula multiflora, 

Carex bigelowii, Potentilla crantzii, and Galium boreale. 

Nutrient concentrations in herbage: Farms: High contents of P, K, Ca, and Mg. Outside: 

High contents of Fe, Mn, Zn, and Cu.

Nutrient concentrations in soil: Farms: High contents of P, K, Ca, Mg, Zn, Cu, Fe, Mn, 

and total N. Outside: Lower contents of all nutrients and higher pH than on farms.



• IMPACTS OF DUST ON ATMOSPHERE – AIR QUALITY, AIR CHEMISTRY, CLOUDS

• IMPACTS OF DUST ON CRYSOPHERE – ALBEDO, WATER RETENTION, NUTRIENTS

• IMPACTS OF DUST ON OTHER SYSTEMS – MOSS, BIRDS, MARINE ECOSYSTEMS

• HUMAN SAFETY AND SETTLEMENTS

CONCLUSION



• UPDATE ON THE HIGH LATITUDE DUST SOURCES

• UPDATE ON DUST OBSERVATIONS IN ICELAND IN 2020

• IMPACTS OF DUST ON ATMOSPHERE, CRYSOPHERE AND OTHER SYSTEMS

• UPDATE ON THE ICELANDIC AEROSOL AND DUST ASSOCIATION (ICEDUST)

TALK OUTLINE



IceDust facts 2021:

15 countries

30 research institutions

84 members

66 papers

HTTPS://ICEDUSTBLOG.WORDPRESS.COM/

ICEDUST Workshop IV

February 9-10 2022 (30.11. orals)

-free entrance, everybody welcome!

Thank you for your attention!

pavla@lbhi.is


