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OBJECTIVES

AICELAND AS A MAJOR DESERT
AIMPURITIES ON SNOW (BC AND DUST)
ASOOT ON SNOW PROJECT

>> FIELD MEASUREMENT®ONION-SNOWDEPOSITION AND
OPTICAL PROPERUOEYOLCANIC DUST



BACKGROUND

ICELAND AND SOURCES OF AIR POLLUTION
A ESS POPULATED AND INDUSTRIALIZED COUNTEBROPEBIR RORTAMERICA
AABOUT 22 % OF THE COUNTRY ARE VOLCANIC SANDY DESERTS
£ 40 % OF ICELAND IS CLASSIFIED WITH CONSIDERABLE TO VEHROSEYERE
AREQUENYOLCANIC ERUPTIONS
AREQUENTLYR®ONGWINDS ~/



volcanic sandy deserts (21%)
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FREQUEN@F DUST EVENTS AND ESTIMATION OF AMOUT
OF DUST DEPOSITION

A METHODS: A NETWORK OF 30 WEATHER STATIONS IN ICELAND 1949

eSS f AN AVERAGE (3.4 DUST DAYS PER YEAR
BUTL35 DUST DAYS PER YEAR INCLUDING

oVI SIBILITY REDUCED BY VOLCANI C ASH

DUST DAYS DEFINED AS A DAY WHEN AT LEAST ONE STATION
RECORDED AT LEAST ONE DUST OBSERVATIOI
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N winds towards the N-Atlantic Ocean and Europe
1153 dust da i
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2 AVERAGE DISTRIBUTION OF DUST DEPOSIﬁON

ATOTAL EMISSIONS RANGE FB@BITO 40.1IMILLIONT P Lk

ATWO APPROACHES: 1. DUST EVENT BASED CALCL;
2. DEPOSITION RATESA(b=010)

ALAND DEPOSITION:=26 MILLION TONS

AOCEAN DEPOSITION: 5.5 TO 13.8 MILLION TONS |

ACALCULATED IRON DEPOSITION: 0.56 TO 1.4 I\/[[LLI<-:

AICELANDIGLACIERZ.5 MILLION TONS ANNUALLY e e
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HVALFJORDUR SUSPENDED DUST, MARCH 2

This is a dust plume!
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REYKJAVIK HAZE, SEPTEMBER 1



O IMPURITIES ON SNOW




SOOT ON SNOWPROJECIN LAPLAND L
SOS 2013
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THE SPECTRAL REFLECTANCE OF MELTINGSN(
AND DUST IN LABORATORY WAS MEASURED

A THE ANALYTICAL SPECTRAL DEVICE (ASD) SPECTROMETIBRFOR 325
A THEGONIOSPECTROMETFERFIGO

A SPECTRAREFLECTANCE OF SNOW WAS MEASURED FIRST DAYS OF THE DEPOSITION
(FIGIFIGO) AND TWO WEEKS AFTER THE DEPOSITION (ASD).
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- THE FINNISH GEODETIC INSTITUTE FIELD
g GONIOSPECTROMEHERFIGO

The active optics §ystem is Iocgted hqrizontally at the
s fop e measutng am arcsokngcorote A THISNSTRUMENT USES
fine tune mirror followgg maintcompzn:rswzs,.; c::;'g,gr,, er;;e;a()s:rae;zegg arm,
computer, an £
%gegjasing (,:Dontains the maiﬁ sensor ASD FielcfSpec M U LT I A N G U LEE F L E CTA N C E T
Pro FR optical fiber spectroradiometer (350 — 2500
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2. Volcanic sand

Primarily component for the A near black mixture of the
experiment. Natural snow volcanic ash of glaciofluvial
pack at Sodankyla airport. nature. Origin: under the

Begining of April, 2013 Myrdalsjokull glacier

3. Glaciogenic silt

Collected from the glacial
river Mulakvisl, it consists
mainly of silt and some
coarse clay sized particles
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_SPECTRAL REFLECTANCE AT THE TIME OF THE DEI
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CLUMPING MECHANISM <

SILT




-“ " A L ?(i‘\ ag;\:‘j -‘1A ' i

l»

\ - -

-

/

CLUMPING MECHANISM
- FIRST TIME REPORTED FROM THE NATURAL CONDITIONS

ARTIFICIAL DEPOSITION IN LAPLAND NATURAL CONDITIONS, ICELAND
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505-2013 Reflectance of meltmg snow on NEW REF (17.4.2013. mean of 8 locatons)
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TANCEMEASUREMENTS
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weeks after the artificial depositions. Up. Left: The reference spot with reflectance close to 1 at the Beginning
“the measurement range. Middle: The reflectance of the volcanic sand measured in the laboratory by
roradiometer coupled with a contact probe. Right: Retlectance of the spot with volcanic sand deposited

K S AFTE R TH E D E PO S ITl Oﬁiow. Down. Left. Wood burning soot on snow; reflectance spectrum starting around 0.8. Middle:
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It on snow, reflectance starts around 1. Right. Reflectance o vegetation under the snow spots.
The results demonstrate that soot and volcanic sand reduce snow reflectance at UV and
VIS more than glaciogenic silt, compared to natural reference snow.

006 505-2013 Reflectance of melting snow on S13, dark spots (17.4.2013, mean of 9 locations)
[HS08-30| FASD pactromaeerdASD HH | 720608 ASD HE Ja0&00 -1 804001 2201 30424 124624818 1022011 s

oL L - —— | 70! L [ ] b —— - oL 1 1 Ll L L Ll 1

005

)

003

I 1 rt
TirrTirT llllllllllllilll

0n

om

0

L
Tir Trry Trry

325 425 325 25 723 525 325 1023

§"

700
Wavelengin

$05-2013 Reflectance of melting snow on spot S1 (average of 10 measurements 17.4)
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505-2013 Reflectance of melting snow on spot 52 (average of 10 locations, 17.4.) 505-2013 Reflectance of veget. under melting snow (jakils) (17.4.2013, mean of 8 locations)
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