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DESERTS

Desert areas: 
>40,000 km2

(> 40%)



Most rock formations and
deserts: basaltic.

Deserts and desert dust:
Basaltic volcanic glass



Soil thickening 
rates (aeolian 
deposition) 0.01-
>1 mm/yr.  

>1 mm/yr is a lot!

Where is it 
coming from?



Soil metadata (using 
tephra layers of 
known age) to 
calculate deposition 
rates
Map from 2010



Old paradigm: catastrophic erosion of soils of mature
ecosystems (ecosystem collapse)

Telephone pole 

4-5 m high



Erosion Score

Surface type 3 4 5 Total

- - - - - - - - - - - - km2 - - - - - - - - - - - -

Sandur (sand-fields) 318 1,087 2,828 4,233

Sandy lag-gravel 5,407 6,217 1,286 12,910

Sandy lava 1,366 1,757 1,620 4,743

Total 7,091 9,061 5,734 21,886

Severe erosion (4+5) 14,795

Major dust hot-spots

Dust production is not limited to 
the major sources and the 

biggest storms produce dust 
from most desert surfaces







Flexpart project lower values, similar pattern.  
Fails to account for dust hot spots (preliminary)

Report NI 
13003 - 2013.

Fe in mosses (mg/kg)



The number of dust storms in Iceland is 
staggering.     > 130 each year!

Determined by weather observations at 
weather stations of the Met Office.

The intensity of storms extremely variable



Quantity estimates

Dust storms based 
30 million tons per year

Aerial based (deposition)
40 million tons per year

Model runs: 5 million

Staggering amounts of dust.  
Why?
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Dyngjusandur, 2008

Hagavatn



Nr Area km2 General characteristics

1 Dyngjusandur 140

Large glacio-fluvial plain flooding daily in summer leaving silty sediments on the surface.  In part confined by the 

Dyngjuföll mountains and the Jökulsá river. Dust storms often daily during summer.  Area periodically subjected to 

jökulhlaups from the Bárðarbunga and Kverkfjöll volcanic systems.  In part covered by lava during volcanic 

eruption in 2015 but size exceeded 200 km2 prior to the eruption.

2 Hagavatn 10

Receding glacier with glacio-fluvial plains and glacial lake with fluctuating water level.  Characterized by more 

crystalline materials than the volcanic glass that makes up most other Icelandic dust.  Sand is trapped in lavas and 

at Rótarsandur depression.

3 Mýrdalssandur 60

Glacio-fluvial lowland plain charged by fluctuating glacial waters, some of which disappear on the surface leaving 

unstable silty sediments behind.  Periodically disturbed by jökulhlaups from the Katla volcanic system.  Subjected 

to dust events the year around depending on snow cover.  Sand transported mainly towards the ocean.

4 Mælifellsandur 40

Glacio-fluvial highland plain charged by fluctuating glacial waters, some of which disappear on the surface leaving 

unstable silty sediments behind.  Periodically disturbed by jökulhlaups from the Katla volcanic system.  Frequent 

dust storms in summer, but covered by snow in winter.

5 Skeiðarársandur 130

Glacio-fluvial lowland plain charged by active rivers but relatively frequent jökulhlaups from the Grímsvötn

volcanic system and the Grænalón glacial water lagoon.  Last large-scale jökulhlaup (40-60 000 m3 s-1) in 1996 

with dramatic changes and widespread loose deposits.

6 Landeyjasandur 17
Large beach area, charged by the Markarfljót glacial river (sediments from the Katla volcanic system).  Recently 

reduced area because of large scale vegetation establishment project. 

7 Flosaskarð 20

Isolated area where glacial melt waters disappear (resurfaces as spring water at > 30 km distance), and leave 

loose silty materials on the surface.  Rough lava surfaces reduce the distribution of the sand, but some are 

gradually filling up.

8 Vonarskarð 15
Isolated highland plain area where glacial rivers leave loose sediments on the surface.  Covered with snow much 

of the year.  Limited sand transport from the area.

9 Other areas 30
Includes Tungná and Skaftá river plains, Hálslón and Hágöngur reservoirs, Sandkluftavatn, Kreppulón, Þorlákshöfn

sand plain  and more



1. The glaciers produce fine silt, deposited on ever changing floodplains
2. Volcanic eruptions cause massive flooding leaving loose sediments on 

floodplains
3. Interaction between ocean and glacial rivers creates vast unstable 

aeolian shore areas, continuously charged with fine materials





Many of the 
hyperactive areas are 
volcanic loess sources 
and cast a light on loess 
generation during the 
Quaternary glaciation. 
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Dyngjusandur, western-most source
area



Dyngjusandur
Saltation sandsheet

(Does also emit dust)



Accumulation area (Vaðalda)
In part temporary (unstable)

The sand continues (a river of sand) 
with growing proportion of saltation materials 
downwind. 

Fluvial processes
also important



Accumulation area, 
order of magnitude:  10-100 million tons; (??)



Holuhraun

Vatnajökull 
glacier

Askja 
Caldera

Vaðalda

Trölladyngja

Jö
ku

lsá river



New Holuhraun blocks (temporarily at least) 
the the most active sand transport „pathway“ 
and reduces dust production.



Hagavatn dust hot-spot



Major dust sources had been identified during 
the soil erosion mapping 1991-1997, but 
published in 2010

Photo 30 km from source.  Á.L. Aradóttir



Photo: Loftmyndir ehf



16 km long river of 
sand (saltation)

Source



Fanney Gísladóttir 2000



The southern shorelines: glaciofulvial and ocean recharge
with fine volcanic glass



Rivers and
glacial
outbursts

Skaftá 
outburst in
2015:

6M tons of 
suspended
sediments



Eyjafjallajökull 2010

Some volcanic eruptions and catastrophic
flooding associated with (jökulhlaup/lahaar) 
cause spikes in dust production

Science 2012



When material < 44 µm at source is suspended and sorted with distance:  
very high concentrations of <10 µm in dust.

High proportions of PM1 materials  !



Chemical composition – typical values

%

SiO2 50

Al2O3 14

FeO 12

MgO 7

CaO 12

Na2O 2.4

K2O 0.2

P2O5 0.15

This is a composition of great fertility!

The glass has high dissolution rates/chemical 
weathering, enhances pH, etc

Fe for iron limited ocean production
Ca and Mg in easily weathered glass

The suit of many necessary elements for 
biological activity





IN CONCLUSION
• Icelandic dust sources are hyper-active generating 5-30 million tons per year
• The dust composition is unique, being glaciogenic volcanic glass of basaltic 

composition.
• Dust is distributed over large areas of land and sea, reaching > 1000 km from sources
• Health effects are potentially hazardous, but are poorly studied
• The dust has major influence on ecosystems on land (Andosols) and possible fertilizing 

effects on the oceans.


