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OBJECTIVES

ÅICELAND AS A MAJOR DESERT

ÅIMPURITIES ON SNOW (BC AND DUST)

ÅSOOT ON SNOW PROJECT

>>  FIELD MEASUREMENTS ON DUST-ON-SNOW DEPOSITION AND 

OPTICAL PROPERTIES OF VOLCANIC DUST



BACKGROUND 

ICELAND AND SOURCES OF AIR POLLUTION

ÅLESS POPULATED AND INDUSTRIALIZED COUNTRY THAN EUROPEOR NORTH AMERICA

ÅABOUT 22 % OF THE COUNTRY ARE VOLCANIC SANDY DESERTS

Å> 40 % OF ICELAND IS CLASSIFIED WITH CONSIDERABLE TO VERY SEVEREEROSION 

ÅFREQUENTVOLCANIC ERUPTIONS

ÅFREQUENTLY STRONGWINDS



volcanic sandy deserts (21%)

glacial riverbeds and ice-proximal areas 



FREQUENCY OF DUST EVENTS AND ESTIMATION OF AMOUNTS 
OF DUST DEPOSITION

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

Å

Å AN AVERAGE OF 34.4 DUST DAYS PER YEAR,

Å BUT 135 DUST DAYS PER YEAR INCLUDING  

Å òVISIBILITY REDUCED BY VOLCANIC ASHESó + òDUST HAZEó

Å

DUST DAYIS DEFINED AS A DAY WHEN AT LEAST ONE STATION

RECORDED AT LEAST ONE DUST OBSERVATION

Å



AVERAGE DISTRIBUTION OF DUST DEPOSITION

ÅTOTAL EMISSIONS RANGE FROM 30.5 TO 40.1 MILLION T

ÅTWO APPROACHES: 1. DUST EVENT BASED CALCULATION

2. DEPOSITION RATES (ARNALDS, 2010)

ÅLAND DEPOSITION: 25-26 MILLION TONS 

ÅOCEAN DEPOSITION: 5.5 TO 13.8 MILLION TONS

ÅCALCULATED IRON DEPOSITION: 0.56 TO 1.4 MILLION T

ÅICELANDIC GLACIERS: 4.5 MILLION TONS ANNUALLY

5 t km-25 t km-25 t km-2

500 t km-2



This is not 

Eyjafjallajokull

volcanic plume!

This is a dust plume!

REYKJAVÍK HAZE, SEPTEMBER 11, 2011 

HVALFJÖRÐUR SUSPENDED DUST, MARCH 24, 2012



IMPURITIES ON SNOW

BC

Dust

Algae



SOOT ON SNOW PROJECT IN LAPLAND 
SOS 2013



THE SPECTRAL REFLECTANCE OF MELTING SNOW 
AND DUST IN LABORATORY WAS MEASURED 

ÅTHE ANALYTICAL SPECTRAL DEVICE (ASD) SPECTROMETER FOR 325-1075 NM

ÅTHE GONIOSPECTROMETERFIGIFIGO 

ÅSPECTRAL REFLECTANCE OF SNOW WAS MEASURED FIRST DAYS OF THE DEPOSITION 

(FIGIFIGO) AND TWO WEEKS AFTER THE DEPOSITION (ASD).



ÅTHIS INSTRUMENT USES 

MULTIANGULARREFLECTANCE TO 

MEASURE THE ALBEDO AND 

POLARIZATION, HEMISPHERICAL 

DIRECTIONAL REFLECTANCE FACTOR 

(HDRF), AND OTHER SNOW 

PROPERTIES

THE FINNISH GEODETIC INSTITUTE FIELD 
GONIOSPECTROMETERFIGIFIGO





SPECTRAL REFLECTANCE AT THE TIME OF THE DEPOSITION
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PURE SNOW

VOLCANIC SAND

GLACIOGENIC SILT 
(formed larger grains)

SOOT



CLUMPING MECHANISM

SILT

SOOT



CLUMPING MECHANISM
- FIRST TIME REPORTED FROM THE NATURAL CONDITIONS

ARTIFICIAL DEPOSITION IN LAPLAND                       NATURAL CONDITIONS, ICELAND

Kirkjubaejarklaustur    March 6-7, 2013        Reykjavik



REFLECTANCE MEASUREMENTS 

2 WEEKS AFTER THE DEPOSITION




