Joklar islands

lcelandic glaciers

Lifandi kennslustofa
i loftslagsbreytingum

A natural laboratory
to study climate change

Horfandi joklar
Melting glaciers

Yfirlit um islenska jokla
i arslok 2022

Joklar d islandi hafa hopad hratt i um aldar-
fjordung og er ryrnun peirra einhver skyrasti vitnis-
burdur hérlendis um hlynandi loftslag. Hér er gerd
stutt grein fyrir breytingum @ jéoklunum sidan um
aldamétin 1900 og lyst nidurst6dum maelinga

@ stédu jokulsporda, afkomu jokla og landlyft-

ingu @ sidustu drum. Birt eru uppfeaerd kort af legu
jokulsporda haustid 2022 og uppfaerdar teikningar
af afkomu jokla med maelingum drsins 2022.

Overview of Icelandic glaciers
at the end of 2022

Glaciers in Iceland have retreated rapidly for a quar-
ter of a century, and glacier downwasting is one of
the most obvious consequences of a warming clim-
ate in the country. In this newsletter, glacier changes
since about 1900 are described briefly along with the
results of monitoring of glacier termini, glacier mass
balance and crustal movements induced by glacier
changes in recent years. Updated maps of glacier
outlines in the fall of 2022 and updated mass-bal-
ance time series are presented.

JOKLABREYTINGAR

Flatarmadl islenskra jokla hefur minnkad um taeplega 850
km? sidan darid 2000 og um 2300 km? frda lokum 19. aldar
begar joklarnir nddu mestu Gtbreidslu sidan land byggéist.
Sidustu drin hefur heildarflatarmal jokla minnkad um
u.p.b. 40 km? drlega ad medaltali. A drinu 2022 hopudu
jékulspordar vida um tugi metra en nokkrir brattir skridjoklar
gengu fram, mest Hagafellsjokull vestari i Langjokli sem
gekk fram um 64 m og Hoffellsjokull i SA-Vatnajékli sem
gekk um 170 m fram i 16nid vid spordinn. Af peim joklum
sem mzeldir eru af sjdalfbodalidum Joklarannséknafélags
islands hopadi Skeidararjskull mest eda um >600 m par
sem mest var vid austanverdan spordinn. Skaftafellsjékull
og Breidamerkurjokull hopudu einnig um hundrud metra
par sem kelfir af spordunum i 16n. (Sja ndnari upplysingar a
vefsidunni islenskirjoklar.is.)
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GLACIER CHANGES

Since 2000, the area of Iceland's glaciers has decreased by
almost 850 km?, and by 2300 km? since the end of the 19th
century when the glaciers reached their maximum extent
since the country's settlement in the gth century ce. The
glacier area has on average shrunk by ca. 40 km? annually in
recent years. Glaciers typically retreated by tens of metres
in 2022 but a few steep outlet glaciers advanced a little.
The greatest advance was observed at W-Hagafellsjokull in
Langjokull and Hoffellsjokull in SE-Vatnajokull. Of the glaciers
monitored by the volunteers of the Iceland Glaciological
Society, the Skeidardrjokull outlet glacier of the Vatnajokull
ice cap retreated most or by >600 m on the eastern side

of the terminus. The calving fronts of Skaftafellsjokull and
Breidamerkurjokull also retreated by hundreds of metres in
places in 2022.
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Arlegt hlutfall islenskra jokla sem gengu
fram eda hopudu & drunum 1931-2022.
Framhlaupsjéklar eru ekki taldir med.
Myndin synir gégn frd 10-20 jékulspord-
um fyrir flest ér.

The annual proportion of monitored
non-surging Icelandic glacier termini
that advanced or retreated in the period
1931-2022. The figure is based on data
from 10-20 glaciers for most years.

Sidan um aldamétin 1900 hafa skipst &
kéld og hly timabil i vedurfari & islandi
eins og sja ma a sumarhita i Stykkis-
hélmi. Jéklar hafa minnkad hradast @
hlyjum timaskeidum sbr. breytingar i
rommali Hoffellsjokuls & timabilinu.

The climate of Iceland since 1900 has
been characterized by decades-long

cool and warm periods, cf. the summer
temperature in Stykkishdlmur, W-Iceland.
Glaciers have lost mass most rapidly
during warm periods, as seen for
Hoffellsjokull, SE-lceland.
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JOKULSARLON A BREIDAMERKURSANDI

Vid Jékulsarléon ma sja hversu mikil ahrif kelfing i sjé fram
og i jokullon hefur @ afkomu jokla. Jokulsarlén byrjadi ad
myndast um 1935. Pad er nu dsamt Breidarléni og nokkrum
68rum minni Iénum vid jadar Breidamerkurjokuls um 35 km?
ad flatarmali. Sidustu drin hafa I6nin samtals staeekkad um
0,5-1 km? drlega ad medaltali. Breidamerkurjokull hérfar og
pynnist baedi vegna yfirbordsleysingar i hlynandi loftslagi og
kelfingar (is brotnar af spordinum Ut i vatn eda sjo) i Jokuls-
arlén. Um pridjungur massataps Breidamerkurjokuls sidustu
ar er vegna kelfingar. Hinar storu isbreidur Sudurskauts-
landsins og Graenlands tapa miklum is vid kelfingu og hefur
hradi kelfingarinnar par aukist ad miklum mun & sidustu
drum.

GogniData: NSABSEINRC, VITMO, JHIES, LMUNLSI, NASA (Landeai 8, Sentinal).
BakgrunnurBackground: VINMO, JHIES, NASA
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THE JOKULSARLON GLACIER LAGOON

The Jokulsdarldon glacier lagoon demonstrates how important
calving into the ocean or terminal lakes can be for the mass
balance of glaciers. Jokulsarlén lagoon started to form in

the mid-1930s because of the retreat of the glacier. The la-
goons by the terminus of Breidamerkurjokull, J6kulsarlén and
Breidarlon, as well as some smaller lagoons, now have a com-
bined area of 35 km2. On average, the lagoons have grown

by 0.5-1 km?2 annually in recent years. The Breidamerkurjokull
glacier retreats and thins due to negative surface mass bal-
ance in a warming climate but also due to calving (ice breaks
off the front into lakes or sea) into Jokulsarlén lagoon. Calv-
ing currently causes about 1/3 of the mass loss of Breida-
merkurjokull. The large ice sheets of Antarctica and Greenland
lose large amounts of ice by calving, and the rate of loss has
intensified greatly in recent years.
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Breytingar @ jadri Breidamerkurjékuls (t.v.) og heildarflatarmal
16na vid j6kuljadarinn (ad ofan) @ mismunandi timum fré lokum
19. aldar.

Changes in the ice margin of Breidamerkurjékull outlet glacier
by Jokulsdarlon lagoon (left) and the total area of lakes by the ice
margin (above) since the end of the 19th century.

JARDSKORPUHREYFINGAR

Massatap joklanna veldur hr68u landrisi vegna pess

hve seigja méttulefnisins undir islandi er litil. Vid Hofn

i Hornafirdi er landris n0 um 13 mm a dri og hefur hradi
pess tekid talsverdum breytingum & undanférnum tveimur
dratugum vegna breytileika i afkomu Vatnajokuls. Land

ris enn hradar vid vesturjadar jokulsins par sem rishradinn
meelist allt ad 40 mm & ari.

Hofn i Hornafirdi
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Landhaedarbreytingar @ Hofn i Hornafirdi
fra 1997 til vors 2023 skv. 6ps-maeling-
um. Kortid til haegri synir helstu jokla
landsins.

Crustal uplift measured by Gps at H6fn
in Hornafjordur in SE-Iceland. The
location map shows the main glaciers of
Iceland, as well as the location of Héfn in
Hornafjordur.

CRUSTAL MOVEMENTS

Rapid melting of glaciers leads to crustal uplift near the ice
margins because of the low viscosity of the mantle under Ice-
land. The land at H6fn in Hornafjérdur in SE-Iceland currently
rises by ca. 13 mm per year and the rate of uplift has varied
substantially over the last two decades due to variations in
the rate of mass loss of Vatnajékull ice cap. The rate of uplift
is even larger near the western margin of Vatnajékull where it
has been measured at ca. 40 mm per year.
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SKAFTAFELLSJOKULL

Skaftafellsjokull { Oraefum hefur tekid miklum breytingum
@ sidustu dratugum eins og skyrt sést a ljosmyndum

fra premur mismunandi timum. Horft er austur yfir
Skaftafellsjokul fra Skaftafellsheidi. Hafrafell er austan
jokulsins. Skerid milli skardanna er jokulskerid i midjum
joklinum sem staekkar eftir pvi sem jékullinn pynnist. Lén
toku ad myndast framan jokulsins skémmu eftir aldamétin
2000, d svipudum tima og jékulspordurinn fér ad horfa
hratt. Lénin sameinudust drid 20111 eitt I6n sem liggur i
dzeldinni sem jékullinn hefur grafid Ut. Petta 16n mun ad
6llum likindum staekka hratt en issjarmaelingar syna rimlega
200 m djupa rennu, sem nzer meira en 100 m nidur fyrir
sjdvarmdl, og teygir sig alla leid inn undir Skardatind. L6nid
var um 2 km? ad staerd arid 2022. Spordlén eru nu vid alla
staerri skridjokla sem eiga upptok i Oraefajokli og nd nidur &
ldglendi. L6n hafa einnig tekid ad myndast @ nyjum st68um
vid fjslmarga adra jokla landsins & sidustu drum. A fyrstu
daratugum 21. aldar hafa l6nin staekkad 6rt og er samanlagt
flatarmal spordléna vid sunnanverdan Vatnajokul n ordid
yfir 60 km2. Vid horfun jokla og piénun sifrera i bréttum
hlidum vegna hlynandi loftslags er mégulegt aé fjallshlidar
vid jokla verdi 6stodugar og haetta skapast a skriduféllum
nidur a joklana. Ef skridur falla i [6n vid jékla geta paer komid
af stad flodbylgjum og haettulegum jokulhlaupum. Jékul-
hlaup geta einnig fallid r jadarléonum dn pess ad skridufsll
komi vid s6gu og eru jokulhlaup i Svartad i Borgarfirdi or
Hafrafellsléni vid Langjokul i agust 2020 og i juli 2021 deemi
um pad.

Flugsyn af tungu Breidamerkurjékuls og
Jokulsarléni 1982 og 2022. Myndirnar
byggja @ ljésmyndum sem teknar voru
ur flugvél 1982 og flygildi 2022 og land-
likdnum sem reiknud voru @ grundvelli
myndanna. Myndirnar syna vel hérfun
jokuljadarsins, leekkun yfirbords jékulsins
og staekkun Jokulsdarléns @ pessu 40 dra
timabili.

Bird's-eye views of the tongue of

lagoon in 1982 and 2022. The views are
produced from aerial photographs taken
from an aircraft in 1982 and an unmanned
aerial vehicle in 2022. The views show well
the retreat of the terminus, the lowering
of the glacier surface and the increase in
the size of Jokulsarlén lagoon over the
40-year period.

Breidamerkurjokull and Jokulsérlén glacier

THE SKAFTAFELLSJOKULL OUTLET GLACIER

Skaftafellsjokull outlet glacier in SE-Iceland has undergone
large changes in recent decades as evidenced by three photo-
graphs taken at different times with a view towards east. The
nunatak in the upper reaches of the glacier has become more
pronounced as the ice thickness is reduced over time. Terminus
lakes were formed by the glacier margin shortly after 2000
when the retreat of the terminus accelerated. The lakes coa-
lesced in 2011 to form a single lake, that had an area of 2 km?
in 2022. The lake resides in an elongated overdeepening, which
has been carved by the glacier. This overdeepening stretches
>6 km upstream from the current glacier snout and reaches
to below sea level. Terminus lakes have formed at all outlet
glaciers from Oraefajokull ice cap and by many other glaciers
from S-Vatnajokull and elsewhere in Iceland. The lakes by
S-Vatnajokull ice cap have grown during the 21st century and
currently cover more than 60 km? in combination. Landslides
may fall from mountainsides adjacent to downwasting gla-
ciers as the mountains lose lateral support when the glacier
surface is lowered. Thawing permafrost can also be a con-
tributing factor to such landslides. Tsunamis can be created

if landslides reach marginal lakes and dangerous jokulhlaups
(glacier floods) can then travel down adjacent river paths.
Jokulhlaups can also be released from glacier lakes without
being caused by landslides as evidenced by a sudden flood in
Svarta river in Borgarfjérdur in W-Iceland in August 2020 and
July 2021 from the recently formed marginal lake Hafrafellslon
by Langjokull ice cap.

Ljésmyndir/photos:
1996 (Colin Baxter),
2007 og/and 2017 (Kieran Baxter)
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AFKOMA GLACIER MASS BALANCE

Afkoma steerstu islensku joklanna hefur verid neikvaed
sidan 1995 med einni undantekningu. Joklarnir hafa alls
tapad um 275 km? iss sidan 1995 sem er um 8% af heildar-
rommadli peirra. Nanar ma fraedast um samband jékla og
loftslags a fraedsluvef Vatnajokulspjédgards um jékla- og
loftslagsbreytingar Hérfandi jéklar:
www.vjp.is/is/svaedin/horfandi-joklar og & nyrri islenskri
joklavefsja: islenskirjoklar.is.
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The mass balance of the largest Icelandic glaciers has been
negative since 1995, with one exception. The glaciers have lost
ca. 275 km?3 of ice since 1995, which corresponds to ca. 8% of
their total volume. Further information about the relation-
ship between glaciers and climate may be found on the
educational website of the Vatnajckull National Park Melting
glaciers: www.vjp.is/en/areas/melting-glaciers and on a new
glacier web portal: icelandicglaciers.is.
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Arleg og uppsdfnud afkoma Vatnajékuls,
Hofsjékuls og Langjékuls fra upphafi
maelinga & hverjum jokli samkvaemt

Landsvirkjunar og Vedurstofu islands.
Pessir joklar geyma yfir 95% af rammali
iss i joklum landsins.

gdgnum Jardvisindastofnunar Haskélans,

Annual and accumulated mass balance
of Vatnajokull, Hofsjokull and Langjokull
ice caps since the start of regular mass-
balance measurements on each glacier.

These three ice caps contain >95% of the
volume of ice in the glaciers of Iceland.

GERVIHNATTAM/ZLINGAR SYNA SKRIDPHRADA
iSLENSKU JOKLANNA

Tulkun gervihnattamynda synir a8 joklar & islandi nd 400-
800 metra hrada a ari, par sem peir fara hradast eda um
midbik og nedarlega @ Skeidardrjokli, Breidamerkurjokli og
K&tlujokli. Einnig fara skridjoklar Oraefajokuls og skridjoklar
i sudaustanverdum Vatnajokli tiltdlulega hratt, mun hradar
en storu framhlaupsjéklarnir i nordan- og vestanverdum
Vatnajoékli. Par meelist hradinn vida fra nokkrum tugum
upp i 50-100 metra d dri en svipud ferd meelist @ joklum &
midhdlendinu og d Vesturlandi og Vestfjéroum.

THE ICE-FLOW VELOCITY OF THE ICELANDIC
GLACIERS MEASURED BY REMOTE SENSING

Interpretation of remote sensing images shows that the Icelan-
dic glaciers flow with velocities up to 400-800 metres per year

in the middle and lower part of the main outlet glaciers of the ice
caps in South and Southeast of Iceland. Velocities on the order of
a few tens of metres per year, and up to 50-100 metres per year,
are observed on the large, surge-type outlet glaciers of N- and
W-Vatnajokull and generally on glaciers in the central Icelandic
highland and in the northern and western part of the country.

Medalskridhradi islenskra jokla fra
oktdber 2014 til desember 2022, 4 grund-
velli maelinga med Copernicus Sentinel-
1A/B gervitunglum. Jékuljadrar um pad
bil arid 2000 eru syndir med hvitri linu.

V=Vatnajékull, L=Langjékull,
H=Hofsjékull, M=Myrdalsjékull,

YFfirbordsskridhradi jokla & islandi, Senti nei-m;’é
Medaltal oktéber 2014 til desember 2022
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Ice-flow velocity of the main ice caps in
Iceland for the period October 2014 to
December 2022 derived from Copernicus
Sentinel-1A/B radar images. Glacier
outlines in ~2000 are shown in white.

D=Drangajékull, E=Eyjafjallajékull,
T=Tungnafellsjskull.
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Upplysingarnar sem hér birtast eru byggdar

& maelingum joklahéps Jardvisindastofnunar
Haskélans (JH), Vedurstofu islands (vi), Lands-
virkjunar (Lv), Nattorustofu Sudausturlands
(NsA) og Joklarannséknafélags islands (Jorfi).
Ndnari upplysingar um spordamaelingar veitir
Hrafnhildur Hannesdéttir (hh@vedur.is),

um afkomumezelingar Finnur Pdlsson (fp@hi.is)
og Porsteinn borsteinsson (thor@vedur.is),

um jardskorpuhreyfingar Benedikt G. Ofeigsson
(bgo@vedur.is) og um malingar & hérfun
Breidamerkur- og Hoffellsjokli Snaevarr
Gudmundsson (snaevarr@nattsa.is). Kieran
Baxter Utbjé flugsyn af Breidamerkurjokli.

The results presented here are based on the
measurements of the glacier group of the The
Institute of Earth Sciences, University of Iceland
(IES), the Icelandic Meteorological Office (1IM0),
Landsvirkjun - the National Power Company

of Iceland (Lv), the South East Iceland Nature
Research Center (SEINRC) and the Iceland Glacio-
logical Society (J6rfi). Further information about
terminus variations is provided by Hrafnhildur
Hannesdéttir (hh@vedur.is), about mass balance
by Finnur Pdlsson (fp@hi.is) and Porsteinn
Porsteinsson (thor@vedur.is), about crustal
movements by Benedikt G. Ofeigsson (bgo@
vedur.is) and about the Breidamerkur- og

Hoffellsjokull glaciers by Snaevarr Gudmundsson
(snaevarr@nattsa.is). Kieran Baxter produced
the bird's-eye views of Breidamerkurjdkull.
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