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Volcanic tremor of the 2010 Eyjafjallajokull eruption

Asdis Benediktsdottir, Olafur Gudmundsson, Ka Lok Li and Bryndis
Brandsdattir

[SOR, Uppsala University, Dublin Institute of Advanced Studies, Norreena Eldfjallasetrid

The 2010 summit eruption of Eyjafjallajokull, from April 14th to May 22nd 2010, had
associated continuous volcanic tremor that varied considerably during the course of the
eruption, following changes in eruptive style. The tremor had power at frequencies between 0.5
and 10 Hz, with increased tremor activity during an effusive-explosive phase, in comparison to
purely explosive phases. The tremor was located using a method based on differential phase
information extracted from inter-station correlograms. The location was found to be stable near
the eruption vent, throuBidja folk ad slo-okkgh time, for signals between 0.5 Hz and 2 Hz.
Tremor bursts early in the eruption, related to flood-water measurements, are caused by
processes at the eruption site. Analyses of power variations of the vertical component of the
tremor with distance from the eruption site are consistent with tremor waveform content being
dominated by surface waves in the 0.5-2 Hz frequency ranges. The tremor source was
constrained to be shallow, less than about 1 km. The attenuation quality factor (Q) was found
to be on the order of Q = 10-20 for paths in the area around Eyjafjallajokull and Q = 20-50 for
paths outside the volcano. The pattern of radiated wave energy from the tremor source varied
with time, defining ten different epochs during the eruption. Thus the tremor-source radiation
did not remain isotropic, which needs to be considered when locating tremor based on
amplitude, i.e. azimuthally variable source radiation.
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Sprungusveimar Hofsjokuls

Asta R. Hjartardottir og Pall Einarsson

Jardvisindastofnun Haskdla islands

Eldstédvarnar undir Hofsjokli og Tungnafellsjokli asamt sprungusveimum beirra liggja & Mid-
fslandsbeltinu. Pessi eldstédvakerfi eru pannig utan vid virkasta rekbeltid, en eru engu ad sidur
virk. P6 ma finna ymis einkenni sem benda til pess ad sprungusveimarnir (og pa sérlega
sprungusveimur Hofsjokuls) séu ekki jafn virkir eins og par sem mesta glidnunin fer fram a
rekbeltunum.

Undir Hofsjokli liggur askja, sem er 6-9 km ad pvermali. Askjan liggur undir joklinum, og
par mé finna jardhita. Fra eldstodinni greinast prir sprungusveimar, einn peirra liggur til
nordurs, annar til sudvesturs og sa pridji liggur til vesturs fra eldstddinni, en beygir padan til
sudvesturs. Badir sprungusveimarnir sem liggja til sudvesturs hafa brotid natimahraun, og par
med verid virkir & natima. Pannig liggur vestur-sprungusveimurinn i gegnum Kjalhraun, og
sudursveimurinn i gegnum Illahraun. P6 eru ymis merki um ad sprungusveimar Hofsjokuls hafi
ekki verid virkir nylega. Pannig hafa ekki fundist nein skyr nidurféll i sprungunum, sem bendir
til pess ad nidurfollin hafi fyllst af seti. Petta er 6vanalegt fyrir virka sprungusveima, pvi yfirleitt
finnast nidurfoll i peim.

Kerlingafjoll liggja & milli peirra tveggja sprungusveima Hofsjokuls sem liggja til
sudvesturs. Faar sprungur finnast i sprungustefnu sud-sudvestur af Kerlingafjollum, og minni
160rétt misgengisfersla hefur ordid & peim sprungum sem par eru heldur en hinum sem liggja
til hlidar. Pessi ,,sprunguskuggi sud-sudvestur af Kerlingafjollum geeti verid tilviljun, en p6
geeti einnig verid ad stra bergid i Kerlingafjollum hindri ad basisk gangainnskot fra Hofsjokli
komist par upp og i gegn vegna edlispyngdarmunar, og geri basisku gangainnskotunum erfitt
fyrir ad komast sudur fyrir Kerlingafjoll. Slik basisk innskot undir Kerlingafjollum gatu po
vidhaldid jardhitanum par og jafnvel valdid pvi ad surir galar risi.
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The 2013 debris slide onto the Svinafellsjokull outlet glacier

Daniel Ben-Yehoshua'?, borsteinn Ssemundsson'3#4, Jén Kristinn
Helgason®, and Joaquin M.C. Belart*®°

'Faculty of Civil and Environmental Engineering, University of Iceland, Reykjavik, Iceland
2Svarmi ehf., Reykjavik, Iceland

SFaculty of Life and Environmental Sciences, Department of Geography and Tourism,
University of Iceland

“Institute of Earth Sciences, University of lceland, Askja, Reykjavik, Iceland
®Icelandic Meteorological Office, Reykjavik, Iceland

®National Land Survey of Iceland, Akranes, Iceland

In 2013 a large debris slide fell onto the Svinafellsjokull outlet glacier, on the western slopes
of Orzfajokull glacier, SE Iceland. The slide occurred during an intensive rainstorm event
between February 24" and 27%. It originated from a lateral moraine below the steep northern
slope of the Skardatindur mountain above a small contributory glacier coming from the
southeast. The debris flowed down-glacier towards the west with an approximate runout
distance of 3000 m and a width of 500-600 m covering about 1,4 km? or about 17% of the outlet
glaciers’ surface. The extent of the debris deposit is remarkable considering the slope of the
glacier is around 4°. Based on Digital Elevation Models (DEMs) from 2011 (lidar) and 2013
(ArcticDEM), the estimated volume of the slide is 5,4+0,1 million m?® with an average thickness
of the deposited debris of 3-4 m, which makes it one of the largest debris slides in Iceland over
the last decades. The debris cover reduced the surface ablation of the glacier ice beneath the
deposits which resulted in an up to 30 m height difference between the uncovered glacier
surface and the debris covered part in 2019.
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European Catalogue of Volcanoes (ECV) created in the
EUROVOLC project:

Bergrun Arna Oladéttir’-2, Sara Barsotti' and Mauro A. Di Vito®

! Icelandic Meteorological Office, Reykjavik, lceland
2 |nstitute of Earth Sciences, University of Iceland, Reykjavik, Iceland

% Istituto Nazionale di Geofisica e Vulcanologia, Italy.

European volcano observatories have built up a unique coherent pan-European catalogue of
active volcanoes and volcanic areas through the H2020 funded EUROVOLC project. The
catalogue is now open to the public on the websites http://volcanoes.eurovolc.eu/ and
http://volcanos.eurovolc.eu. In this first published version, information from different volcanic
observatories on key volcanoes and their related hazards is made available, providing detailed
information for both the public and stakeholders regarding e.g. hazards in proximal and distal
areas, on ground and in the air. The catalogue contains background information on each volcano
and its main eruptions using a homogeneous terminology, scale of measurements of eruption
features and level of knowledge of its past phenomena. The provided information on the key
volcanoes shows the amount of information that could be available for all volcanoes listed in
later versions of the ECV. The key volcanoes are Etna, Stromboli, Vesuvius (Italy), Santorini
(Greece), Teide Pico-Viejo, Catalan Volcanic Fields (Spain), Fogo, Sete Cidades (Portugal),
Piton de la Fournaise, Mt Pelée, Soufriere of Guadeloupe (France), Ascension and Tristan da
Cunha (UK). All information is available in English as well as the native language of the
country where the volcano is located. Additionally, the catalogue gives location of 72 active
volcanoes within the monitoring areas of the European volcano observatories.

Information on individual eruptions from some of the key volcanoes will be made available
through the ECVe under the Eruption search feature. Information on more than 300 eruptions
has already been collected and it will be accessible by the end of the Eurovolc project or in the
beginning of the year 2021.

The  Catalogue of Icelandic = Volcanoes  (http://icelandicvolcanoes.is/  or
http://islenskeldfjoll.is) served as a template for the European Catalogue.

The ECV is a collaboration of European volcano observatories and universities in Iceland
(IMO, Ul), Italy (INGV), Spain (CSIC, IGN), Portugal (CIVISA), France (IPGP, UCA), United
Kingdom (NERC, BGS, Meet Office) and Greece (HGME).
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Erosion and sedimentation in Surtsey island from 1967 to
2019, quantified from DEMs

Birgir Vilhelm Oskarsson', Kristjan Jénasson'!, Gudmundur Valsson? and
Joaquin M. C. Belart?3

! Icelandic Institute of Natural History
2National Land Survey of Iceland

3 Institute of Earth Sciences, University of Iceland

Surtsey island was visited and surveyed in summer 2019 with an UAV and from a helicopter
for a photogrammetric study to quantify the erosion and sedimentation since 1967 through
Digital Elevation Model (DEM) differencing. Three DEMs and orthoimages were generated,
two from scanned aerial nadir images from 1967 and 1974 and one from high-resolution close-
range images from the survey in 2019. Of the subaerial volcanics, 45% of the lava fields has
eroded away while 16% of the tuff cones. The strong SW offshore current erodes the island at
a right angle to the current, and cumulative loss of the coastal margins amounts to 28+0.9x10°
m? since 1967, with present average erosion rates of 0.4+0.02x10° m3/yr. Wind deflation and
runoff erode the tuff cones and the surface sediments, and the total volume loss amounts to
about 1.6+0.2x10° m* with present erosion rates of 0.03+0.004x10° m3/yr. Erosion rates of the
coastal margins during the first seven year post-eruption were about 5-6 times higher than
current erosion rates due to the less cohesive nature of the lava apron at the edge of the Surtsey
shelf. The erosion of the tuff cones was 2-3 time higher during this time due to the
unconsolidated and unaltered nature of the cones prior to palagonitization. The 2019 size of 1.2
km? and extrapolation of the current erosion rate estimates fit well with the area-based linear
regression of Jakobsson et al (2000), which predicted a drop in erosion rate after approximately
80—-100 years when the island reaches the core of the palagonitized tuff cone.
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Fault activation during the 1993-1998 uplift episode in
Hengill, SW-Iceland

Hanna Blanck, Kristin Vogfjord, Halldor Geirsson and Vala Hjorleifsdottir

University of Iceland, Icelandic Meteorological Office, Reykjavik Energy

From 1993 to 1998, the Hengill central volcano was subject to an uplift episode, causing vertical
displacement of 8 cm and 90.000, mostly very small, earthquakes. We used cross-correlation
to improve pick accuracy and applied a relative relocation algorithm to obtain high resolution
earthquake locations of a subset of 10.000 earthquakes in the direct vicinity of the uplift. About
2000 of the relocated earthquakes lie on alignments which are interpreted as active faults or
zones of weakness in the crust. To analyze the movement on the faults we recalculated possible
focal mechanisms for the new locations. The Quakelook software was then used to select the
best fitting focal mechanisms by calculating a best-fitting plane through a (manually selected)
cluster of earthquakes which is compared to the database of possible focal mechanisms,
providing a strong additional constraint. The projection of the slip vector of each earthquake
into the fault plane is used to estimate the average movement along the fault. Twenty-five faults
could be identified east and southeast of the uplift. Twenty-three of the faults are near-vertical
and most faults show strike-slip dominated movement patterns. The P-axis of most earthquakes
on faults are NW-SE oriented while the orientation of the T-axis is more variable, suggesting
that the local stress field is controlled by the near SISZ rather than the rifting.

Further, we plan to analyse a more recent data set of earthquakes from the Hengill area. We
will use an Arrival Time Double Difference method (ATDD) which is formulated in parallel to
the Standard Wadati method (SW). Other than the SW, ATDD allows to estimate the vp/vsratio
in the direct vicinity of the earthquakes only not taking the velocity structure along the raypath
and in the shallow crust underneath the recording stations into account.
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Ummerki eftir jardskjalfta 8 Reykjanesi

Esther Hlidar Jensen og Jon Kristinn Helgason

Vedurstofa islands

Pann 20. oktober 2020 kl. 13.43 maldist skjalfti med upptok & Nupshlidarhalsi, um 5 km vestan
vid jardhitasveedid 1 Seltini. Sterd skjalftans er M5.6. Skjalftinn fannst vel um mest allt land
og sér 1 lagi 4 hofudborgarsvedinu og 4 Sudurnesjum. Skjalftinn var sa stersti sem melst hefur
a Reykjanesskaganum frd pvi arid 2003. Vedurstofunni barst talsvert af tilkynningum um
griéthrun 4 Reykjanesi. A ahrifasvaedi jardskjalftanna eru margar vinsalar gonguleidir.
Ummerki eftir skjalftan voru skodud dagana a eftir 4 pessum helstu leidum. Talsvert grjothrun
vard ur Nordlingahélsi pannig ad Djupavatnsleid lokadist um tima. Sprungur myndudust i
Krysuvikurbjargi og hrundi stor fylla par sem eldri sprunga hafdi verid. Gjrot hrundi ur ndAmunni
vid Vatnsskard og tilkynnt var um grjothrun ur Trolladyngju. Mesta ummerkin badi hrun og
sprungur virdast hins vegar hafa ordid vio Keili. Par var gonguf6lk heett komid. Par hrundi stor
fylla ur toppi fjallisns og tvistradist nidur hlidar fjallsins. Nokkurra cm breidar sprungur saust
vida 4 gongustignum ad Keili en einnig i hrauninu & dronamyndum sem teknar voru af
hrauninnu.
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The bedrock and tephra layer topography within the glacier
filled Katla caldera, Iceland, deduced from dense RES-
survey

Eyjolfur Magnusson’, Finnur Palsson’, Alexander H. Jarosch?, Tayo van
Boeckel', Hrafnhildur Hannesdottir': *and Joaquin M. C. Belart™#

Institute of Earth Sciences, University of Iceland
ThetaFrame Solutions, Kufstein, Austria
Icelandic Meteorological Office

National Land Survey of Iceland

We present results from recent low frequency radio echo sounding (RES) campaign over the
ice-covered caldera of Katla central volcano in Myrdalsjokull ice cap, S-Iceland. The current
RES survey partly repeats but more so enhances the RES network of 1991 with denser sounding
lines and improved instruments. The RES data, obtained in 2012-2019, includes ~750 km of
2D migrated RES profiles covering an area of 112 km?. Around 13 km? subsections of this area
were surveyed with RES profiles 20 m apart allowing 3D migration of the RES data. Our study
confirms findings from previously published bedrock, including main topographic features, ice
volume stored within caldera (45+2 km?, in autumn 2019) and maximum ice thickness (740+40
m). However, the significantly expanded level of detail and features observed in the new
bedrock map, reveals further evidences of complex and eventful formation history of the caldera
interior. This bedrock map is unprecedented in terms of details for an ice covered volcano. The
new RES data allows for a unique comparison of bedrock maps obtained from RES data with
2D and 3D migration, demonstrating the limitation of 2D migrated RES data in areas of high
topographic variability. Reflections from the 1918 Katla eruption tephra layer within the ice
were detected in a much wider area within the caldera than in 1991 and we also observe a
second internal layer at 420-580 m depth within the northern part of the caldera, identified here
as the tephra from the 1755 Katla eruption. The 1918 tephra layer is typically observed at 200-
300 m below the glacier surface. However, the layer depth varies from ~100 m depth at the
western rim of the caldera down to 450 m depth due to geothermal activity beneath ice
cauldrons. At the most prominent geothermal areas all ice beneath the 1918 tephra has been
melted from below leaving the tephra at the bed. Furthermore, the obtained tephra layer maps,
reveal footprints of some previously unidentified geothermal areas.
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Uppruni volga grunnvatnsins i Myvatnssveit

Finnbogi Oskarsson og Magnus Olafsson

islenskum orkurannsoknum (iISOR), Grensasvegi 9, 108 Reykjavik

Margir hafa velt vongum yfir edli og uppruna volga grunnvatnsins i Myvatnssveit og 1jost er ad
ymsir pettir hafa ahrif & hitastig pess og efnainnihald, m.a. badi jardhitavirkni og eldvirkni.
Sennilegast er ad volga vatnid s¢ ordid til vid blondun kalds grunnvatns vid annadhvort
jarOhitavatn eda -gufu, eda ad pad sé kalt grunnvatn sem hitnar i snertingu vid heitt berg.
Efnasamsetning og samsatuvik volga vatnsins getur borid uppruna pess vitni.

fslenskar orkurannsoknir hafa vaktad efnasamsetningu grunnvatns i Myvatnssveit fra arinu
2003 1 pvi augnamidi ad fylgjast med dhrifum jardgufuvirkjananna i Kroflu og Bjarnarflagi a
vatnid. Arlega er synum safnad 4 um 20 st6dum; tr lindum, gjam og borholum (mynd 1). Verkid
er unnid fyrir Landsvirkjun og er hluti af reglulegu eftirliti med umhverfisahrifum
jarOhitanytingar & Nordausturlandi. Samhlida reglubundinni efnasynatéku haustido 2016 var
synum safnad til ad greina samsetuhlutfoll brennisteins, klors og strontiums, auk vetnis og
strefnis. Hér verdur rynt i nidurstddur samsetugreininganna og bar notadar adsamt
efnasamsetningu synanna til ad rada i uppruna volga grunnvatnsins.

Tvivetnisvik (3D) er 4 bilinu -93,9 til -73,7%0 (SMOW) og surefnissamsetur (3'%0) fra -
13,13 til -7,88%0 (SMOW). Hrefna Kristmannsdottir og Halldor Armannsson (2003) skiptu
grunnvatnssynum ur Myvatnssveit 1 sex flokka, eftir hlutfollum tvivetnis og surefnis-18, ad
teknu tilliti til landfredilegrar legu stadanna. Sams konar flokkun var beitt &4 synin ad pessu
sinni og flokkum ad mestu haldid 6breyttum (mynd 2). Samsetuvik brennisteins (8*4S) spannar
bilid -0,88 til 6,43%0 (CDT) og haekkar almennt med vaxandi hitastigi. Gildin benda til pess ad
hluti vatnsins sé skyldur sulfati i skiljuvatni Gr Kroflu en vatn frd nokkrum stodum dregur ddm
af brennisteinsvetni i jardhitagufu. Klorsamsatuvik (8°’Cl) meelist fra -0,28 til 0,53%o (SMOC)
og gefur til kynna uppruna i urkomu eda upplausn bergs i flestum tilfellum, en nokkur syni
likjast Krofluvokva. Hlutfall strontiumsamsaetna (37Sr/*°Sr) er 4 bilinu 0,703170 til 0,703528
og synir ekki kerfisbundid mynstur. Sterk fylgni milli styrks Sr og Ca bendir til pess ad
strontium falli it med kalsiumsteindum.

Nidurstodurnar benda til pess ad (1) jardhitadhrif i holu LUD-4 séu vegna blondunar vid
affallsvatn Krofluvirkjunar, (2) pau jarohitamerki sem sjast i Grjotagjd, Vogagja og Langavogi
séu vegna blondunar vid affallsvatn frd Bjarnarflagi og (3) ad volgt vatn sem sést & 6drum
stodum (AE-10, LUD-6, LUD-11, Bjarg, Storagja og Helgavogur) sé gufuhitad. Kalda vatnid
a svaedinu tilheyrir ad mestu leyti sama grunnvatnsstraumi, en po virdist vatn ur AB-2 og
Gar0slind eiga annan uppruna.

Heimildir
Craig, H. (1961): Isotopic variations in meteoric waters. Science, 133, 1072—-1073.

Kristmannsdottir H., Armannsson H. (2003): Groundwater in the Lake Myvatn area, northern
Iceland: Chemistry, origin and interaction. Aquatic Ecology, 38, 115-128.

Sveinbjérnsdoéttir A.E., Johnsen S., Arnérsson, S. (1995): The use of stable isotopes of oxygen
and hydrogen in geothermal studies in Iceland. Proceedings of the World Geothermal
Congress, Florence 1995, 1043—1048.
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Mynd 2. Samscetuvik vetnis og surefnis i synum ur Myvatnssveit. Einnig urkomulinur skv.
Craig (1961) og Sveinbjornsdottur o.fl. (1995).
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Ahrif breytinga Skeidararjokuls a farveg og rennsli Sulu

Joklahopur Jardvisindastofnunar Haskolans; Eyjolfur Magnusson, Finnur
Palsson*, Joaquin Munoz-Cobo Belart og Helgi Bjornsson

Jardvisindastofnun Haskolans

Skeidararjokull hefur, eins og adrir joklar, ryrnad mikid 4 sidustu aratugum, sérstaklega fra
1995. bessu hafa fylgt breytingar i farvegum fallvatna frd joklinum. Allar meginkvislar
(Skeidara austast, Seeluhusakvisl, Gigjukvisl og Sula vestast) sem adur dreifdu Gr sér nidur
sandana renna na ad hluta til med spordinum og sameinast 1 Gigjukvisl. Petta hefur haft mikil
ahrif 4 umferdarmannvirki 4 Skeidararsandi. Skeidararbru, lengsta bru landsins, var tekin ur
notkun 2017 og 70 m l6ng bru yfir Morsa tekin i notkun i stadinn, en Skeidara hvarf r farvegi
sinum og for ad renna til Gigjukvislar 2009. Rennslid i Nupsvotnum, ni pegar Sula sem adur
bar undir hana meginhluta vatnsins fra vestanverdum Skeidararjokli er hatt ad renna pangad,
er fremur tilkomulitid i samanburdi vid brinna yfir &na.

Eoli jokulhlaupa undan joklinum hefur einnig breyst & pessum tima. Litlar likur eru 4 storum
hlaupum frd Grimsvotnum, af peirri steerd sem algeng voru fra midri 20. 6ld til 1996 og naer
engar likur 4 hlaupi liku hamfarahlaupinu haustid 1996, vegna breytinga & isproskuldi,
rennslisleidum og pykknunar ishellunnar (Finnur Palsson, 2018). Jafnframt er Granalén sem
var uppspretta tiora jokulhlaupa i Stlu nl1 ad mestu leyti horfid.

[ aratugi lagu meginfarvegir Stlu til vesturs og padan til sudurs en sidar naer beint til sudurs
og jokulvatnid sameinadist Nupsvotnum ofan vid vegstedid. Samkvaemt Hannesi Jonssyni
boénda 4 Hvoli og eiganda Nupstadarskogar hvarf vatn ur peim farvegi i juni 2016 en sidan pa
hefur farvegur Sulu legio til austurs og svo sudurs yfir til Gigjukvislar, um legd i landi sem
nokkrum arum 4dur var undir jokli.

Pad sem helst 6gnar stédugleika hins nyja farvegar er hugsanlegt framhlaup jokulsins, en
hann hefur 40ur gengid fram um allt ad 1 km. I sliku framhlaupi geeti jokull lagst yfir farveginn
og stiflad hann.

Einnig er mogulegt ad framhlaup geeti haft ahrif & isstiflu Graenalons sem pé geeti safnad
vatni 4 ny og padan komid jokulhlaup til upptaka Sulu.

[ pessu verki voru nytt botnhadarlikan joklahops JH, yfirbordshaedarlikon fra gervihnottum,
hadarlikon gerd eftir loftmyndum auk hadarlikans sem gert var eftir Lidarmalingum ur
flugvél. Mismunur hadarlikananna var notadur til ad rekja sogu préunar Skeidarjokuls, 16gun
og sterd Sululéns, proun isstiflu Grenalons og skoda sidusta framhlaup (1991-1992) og meta
likur 4 ad verulegt framhlaup verdi & naestu aratugum. Auk pess voru nyttar upplysingar tr
afkomusodgu Vatnajokuls sidustu dratugi og nidurstodur reiknilikana um préun Vatnajokuls
me0 tilliti til spar um proun loftslags 4 nastu aratugum og drhundrudum.

bPau gogn sem hér hafa verid tekin saman um proéun Skeidararjokuls undanfarin 40 ar og
greind med hlidsjon af mogulegum breytingum a farvegi Sulu naestu aratugi syna ad:

Til a0 breyta farvegi Stlu til fyrra horfs, pannig ad hin renni aftur til Nupsvatna en ekki
Gigju, pyrfti jokullinn ad skrida fram a.m.k. 130-150 m til sudurs i Sululoni. Pa legdist
jokullinn ad landi i soému had og utfall Sulu til Nupsvatna (~88 m y.s.) frd arunum fyrir 2016.
betta myndi po varla duga til pvi einnig pyrfti jokultungan sem nt er punn og fljotandi a
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Stluloni ad pykkna verulega (~100-200 m) svo vatn leitadi ekki afram undir hana til austurs.
Framskridid pyrfti einnig ad vera hratt pvi annars myndi arrof ur sudurbakka Sulu na ad
vidhalda nuverandi farvegi r loninu til austurs. Pvi mé vera ljost ad einungis framhlaup geeti
stiflad niverandi farveg til austurs.

[ framhlaupinu 1985-86 skreid jokull fram um 100 m par sem farvegur Stla til austurs gzeti
moégulega stiflast. Arid 1991 skreid sami hluti jokulsins fram um 200-250 m.

Nokkur pykknun iss hefur ordid 4 safnsvaedi Skeidararjokulsins (vestantil) og pvi eru
einhverjar likur & framhlaupi 4 naestu aratugum. Pykknunin er p6 enn litil og mestu takmorkud
vid svaedi afmarkad af Haubungu, Grimsfjalli og Vetti. bvi verdur ad teljast liklegt ad & naestu
15 arum muni jokultungan i Saluléni halda afram ad pynnast og hopa fremur hegt likt og hun
hefur gert fra 2014. Ef framhlaup yrdi 4 peim tima ma buast vid pvi ad pad yrdi umtalsvert
minna en 1991-92 og pvi mjog oliklegt ad jokullinn myndi ganga naegjanlega langt fram til ad
stifla farveg Stlu til austurs. Likur & framhlaupi sambarilegu vid pad sem vard 1991-92 aukast
eftir pann tima en pa mé gera rad fyrir ad jokultungan i Sululoni hafi bedi pynnst og hopad og
pvi oliklegt ad slikt hlaup stifli farveginn.

Jokullinn vid Graenalon hefur pynnst um ~150 m frd 1986 og par vard pykknun overuleg i
framhlaupinu 1991-92. Pvi myndi framhlaup i Skeidararjokli &4 naestu dratugum sem nadi
spordi jokulsins ekki na ad stifla 16nid ad nyju. Eini moguleiki pess ad 16nid stifladist aftur er
ef framhlaupsbylgja stoppadi & Skeidardrjokli midjum. Pad myndi hins vegar pyda ad
spordurinn gengi ekki fram og pvi myndi hlaup Gr Graenalodni i kjolfarid fara til austurs i
Gigjukvisl en ekki i Nupsvotn.

Ekki er alveg hagt ad Utiloka ad framhlaup 1 Skeidararjokli stifli farveg Sulu til austurs po
pad verdi ad teljast mjog Osennilegt. Ef pad hins vegar gerist parf ekki ad gera rdd fyrir ad
jokulhlaup Gr Graenaldni skili sér um Sulu i Nipsvotn
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Seismicity due to the ongoing activity along the Reykjanes
Peninsular: Results from a dense seismic network

Daniel Roberts!, Tim Greenfield™, borbjérg Agustsdoéttir?, Bryndis
Brandsdaéttir’, Tom Winder!, Conor Bacon’, Nicholas Rawlinson' and
Robert S. White'

* Presenting Author, tg286@cam.ac.uk
' Bullard Laboratories, University of Cambridge, UK
2 [SOR, Iceland

% University of Iceland, Iceland

We present results from a dense deployment of broadband seismometers around Grindavik and
Fagradalsfjall. More than 13 000 events have been automatically detected and located using
QuakeMigrate, a coalescence-based earthquake detector, between 23 June and 15 August. This
is an order of magnitude more events than the Icelandic Meteorological Office has published
during the same time period. During this time, we have captured the final pulse of uplift from
the intrusion near the Blue Lagoon and the subsequent activation of a ~10 km-long strike-slip
fault. With stations directly above both the uplifted region and activated fault, our dataset will
be able to image, in detail, the processes causing the ongoing activity.
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Hlaup ur jadarloni Flosajokuls arin 2014, 2017 og 2020.

Gudbjorg Hulda Karlsdéttir!, Ingibjorg Jonsdottir?, Esther Hlidar Jensen?®
og Kristjana G. Eyporsdattir®

" Haskoli islands
2 Jardvisindastofnun Haskolans
3Vedurstofa Islands

bann 17. agust 2020 hljop Ur jadarloni Flosajokuls 1 Langjokli 1 farveg Svartér 1 Geitlandi, sem
sameinast sidan Hvitd sem fellur til sjavar i Borgarfirdi. Gervihnattamyndir fyrir og eftir
atburdinn 2020 syna greinilega temingu 16nsins, 4asamt ummerkjum vid farvegi,
grodurskemmdir vid Svartd og uppsofnun sets par sem Svartd rann um sandana i nedri hluta
Geitlands og nidur eftir 6llum farvegi Hvitar.

Akvedid var ad kanna gervihnattamyndir fyrri ara, einkum 4 timabilinu juni-september hvert
ar, og athuga hvort finna metti samberileg ummerki um fyrri {160 Ur l6ninu. Munnlegar
heimildir gafu til kynna a0 atburdur geti hafa att sér stad arid 2017, sem var svo stadfest med
gervihnattamyndum ad verid hefdi 1. dgast 2017. A0 auki kom 1 1j6s atburdur 16. september
2014, sem einnig var greindur med pessum ummerkjum. Rennslisgdgn voru fengin fra
Vedurstofu Islands til samanburdar vid dagsetningar hlaupa og kannad hvort aukid rennsli hefdi
greinst & pessum tima.

Nidurstodur pessarar rannsoknar gefa til kynna ad um endurtekna atburdi sé ad reda og pykir
pvi asteda til ad kanna svadio nanar. Fylgjast parf med pvi hvort 16nid fyllist ad nyju og hvort
likur séu & ad hlaup haldi afram, og hvort atburdirnir geti ordid steerri i framtidinni.
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Flugsegul-, pyngdar- og hitamalingar af Hengilssvadi
Tengsl vio jaréfraedi og jardhita

Gylfi Pall Hersir' og Grimur Bjérnsson?

!islenskar orkurannsoknir (ISOR), Grensasvegi 9, 108 Reykjavik
2 Warm Arctic, Skjélbraut 22, 200 Képavogur

Segul- og pyngdarmealingar eru ad margra mati vanmetnar adferdir vid kortlagningu og
rannsOknir 4 hdhitasvaedum hér 4 landi. Pessu er 6fugt farid erlendis, par er peim vida beitt. Hér
eru synd kort af Hengilssvaedinu og pau borin saman vid adrar rannsoknir einkum jarofraeoi.

Arid 1975 gerdi Porbjorn Sigurgeirsson flugsegulmalingar yfir Hengilssvaedinu, samtals
1549 melingar Gr 800 m had y.s.m. Nidurstddur syna athyglisverdan samanburd vid ymsar
alrar rannsOknir af svaedinu (mynd 1), sbr. Gylfi Pall Hersir o.fl. (1990).

A arunum 1982 og 1983 var pyngdarmelt 4 315 stodum a Hengilssvaedinu. Gégnin na yfir
um 450 km? og var medalfjarleegd milli melistada um 1,5 km. Gerd voru svadisbundin og
stadbundin Bouguer pyngdarkort m.v. mismunandi edlispyngdir sem endurspegla olika
landhaed malistada. Adferd Parasnis var beitt til pess ad finna “liklegustu” edlispyngdina ofan
sjavarmals  fyrir Hengilssve0id. Hun bar ekki tiletladan 4arangur par sem
edlispyngdarbreytingar eru umtalsverdar 4 svedinu. b4 var melisvaedinu skipt upp 1 reiti og
edlispyngdin reiknud 4 nyjan leik med adferd Parasnis og gaf pad mun betri nidurstodu.
Bouguer pyngdarkortid hefur verid borid saman vid jardfraedikortlagningu af Hengilssvadi
(mynd 2), sbr. Gylfi Pall Hersir o.fl. (1990).

Arid 1985 voru gerdar 420 pyngdarmalingar 4 Nesjavollum sem pekja um 12 km?. Adferd
Parasnis reyndist afar vel vid dkvordun edlispyngdar jardlaga ofan sjavarmals. Er hun metin
adeins 2,45 g/cm?® og talin stafa af umtalsverdu hlutfalli blodrotts mobergs i staflanum. Gerdir
voru tvividir likanreikningar af edlispyngdinni og studst vid nidurstodur Gr naleegum borholum
hvad vardar pykkt mobergsins. Nidurstddur voru bornar saman vid adrar rannsoknir af svedinu,
Knutur Arnason o.fl. (1986).

Framfarir i dronatekni bjoda upp 4 ymsa nyja moguleika i jardedlisfreedilegri konnun sem
eru umtalsvert audveldari og o6dyrari i framkvaemd en eldri adferdir par sem flugvélar baru
melitzekin. Mynd 3 synir dronahitakort af Olkelduhalsi hefur verid lagt yfir landslagskort.
Bédar pekjurnar koma ur einu og sama fluginu og var safnad sumarid 2018.

Heimildir:

Gylfi Pall Hersir, Grimur Bjomsson og Axel Bjornsson, 1990. Eldstodvar og jardhiti 4 Hengilssvaoi.
Jardedlisfraedileg konnun. Orkustofnun OS-90031/JHD-06, 93 s.

Knuatur Arnason, Gudmundur Ingi Haraldsson, Gunnar V. Johnsen, Gunnar Porbergsson, Gylfi Pall Hersir,
Kristjan Semundsson, Ludvik S. Georgsson og Snorri Pall Snorrason, 1986. Nesjavellir. Jarofraedi- og
jaroedlisfreedileg konnun 1985. Orkustofnun OS-86014/JHD-02, 125 s
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Mynd 1: Flugsegulkort af Hengilssvadi (Gylfi Myqd 2: SI?ttaé Bougu_er pyn’gdarkort, . i/{}’/nd 3 d . J e;(r?hltlék a Olkleldghlalmk ma;ldur hmeé d:r.ona.
Pall Hersir o.1l., 1990) megineldstddvar, dyngjur, mobergs-myndanir josmyndir skila nakveemu landslags orti sem hitamyndin er
T ' og svaedi par sem mjog dregur ur gosvirkni 16g0 yfir. Svaedid 4 myndinni er 800x300 m 4 kant. Dokkblar
(Gylfi Pall Hersir o.fl., 1990). litur er 0 °C (snjor) og raudur 90-100 °C.
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An overview from deformation and seismicity of the
volcano-tectonic events in 2020 at the Reykjanes Peninsula:
Stress triggering and interactions between several volcanic
systems

Halldér Geirsson!, Michelle Parks?, Kristin Vogfjord?, Pall Einarsson’,
Kristin Jonsdottir?, Alex Hobé®, Benedikt G. Ofeigsson?, Vincent Drouin?,
Sigrin  Hreinsdéttir®,  Freysteinn  Sigmundsson’, Hildur  Maria
Fridriksdottir?, Cécile Ducrocq', Asta Rut Hjartardéttir' and Gudjon Helgi
Eggertsson®

" NORDVULK, Institute of Earth Sciences, University of Iceland
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® HS Orka

In January 2020, inflation of 3-4 mm per day started in the volcanic system of Svartsengi, within
5 km of several important infrastructure: a) the town of Grindavik; b) the Svartsengi geothermal
power plant; ¢) and the Blue Lagoon geothermal spa, which has over 1 million annual visits.
The Reykjanes Peninsula straddles the North-America - Eurasia plate boundary and hosts
several active volcanic systems, including the Svartsengi volcanic system. The last eruption in
this area took place in 1240 AD, but eruptive episodes recur every 700-900 years and include
most of the volcanic systems on the Peninsula.

Two continuously recording GNSS stations were installed in the Svartsengi geothermal area
in 2013-2015 to monitor geothermal-induced subsidence. Coinciding with the onset of an
earthquake swarm starting on January 21 (M<4), uplift of about 3-4 mm/day was noticed in
automated GNSS and InSAR results. The uplift rates in this first inflation phase decreased after
January 31 and went over to slight subsidence in early February. Interestingly, the locus of
seismicity is offset from the uplift center by about 2-4 km to the southeast. Geodetic source
models from the initial ten days indicate a sill at about 4 km depth with a volume change of
approximately 0.2 Mm?. The resulting stress changes from this sill act to increase seismicity at
the sill edges, thus offering an explanation for why the seismicity is offset from the center of
uplift. The location of the sill coincides with the top of a crustal volume with a high V,/V; ratio.

Two more inflation-deflation episodes have occurred at Svartsengi in 2020 and the total
uplift amounts to approximately 12 cm. Additionally, at least one inflation episode occurred in
the Reykjanes system, in February 2020, and an inflation started in the Krysuvik system in mid-
July 2020, culminating in the M5.6 earthquake of October 20. The Fagradalsfjall system,
between Krysuvik and Svartsengi, has shown high seismicity in 2020, but no deformation there
can be linked with inflation or deflation. Therefore the volcano-tectonic activity in 2020 spans
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the entire western part of the western Reykjanes Peninsula. The stress changes for each of these
events are too small to explain the cross-system activity so one may rightfully speculate whether
the entire episode is driven by a deep pulse of magma or magmatic gases under the entire
western Reykjanes Peninsula.
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The Activity of the Reykjanes Fissure Swarm in Time and
Space

Julia Annina Heilig, Asta Rut Hjartardéttir and Pall Einarsson

Jardvisindastofnun Haskéla islands, Sturlugétu 7, 102 Reykjavik (jah26@bhi.is)

Late 2019 and early 2020 unusual earthquake activity and the start of an uplift of the land
around the mountain Porbjorn drew attention to the Reykjanes Peninsula, in southwest Iceland.
The events raise the question whether a new rifting episode is about to start. The last volcanic
eruption in this area occurred around 800 years ago (Semundsson and Sigurgeirsson, 2013).

In Iceland, the fractures within fissure swarms move very little in between rifting episodes.
During rifting episodes however, magma intrusions can make their way into the fissure swarm
and cause significant vertical movements on the faults (e.g. Hjartardottir et al., 2015;
Sigurdsson, 1980).

New mapping and a detailed analysis of the Reykjanes fissure swarm indicates that the
youngest lava flows, the Eldvarpahraun lava, Arnarseturshraun lava and Illahraun lava, have
not yet been fractured. Moreover, several faults detected in older lava fields, are not visible in
the more recent lava fields. This observation may suggest that during a rifting episode, magma
intrusions start by proceeding into the fissure swarms as dike intrusions, forming and re-
activating fissures on the surface. During the dike intrusion, or subsequent dike intrusions,
magma may make its way to the surface and flow over the existing fissures in that region. Thus,
the new lava does not display new or underlying fissures, unless the faults are big enough to be
seen as elevation differences through the new lava. In addition, it implies that after the eruption
has started the fissures do not move anymore. The largest lava eruptions appear to occur towards
the end of a rifting episode.

The throw of the fissures suggests that the intrusions into the fissure swarm likely work their
way from the central part of the volcanic system (close to Mt. Porbjorn) to the southwest or the
northeast.

The Reykjanes fissure swarm shows a peculiar pattern. In the northern part the fissure swarm
shows no graben structure, which is unexpected. Instead, one side of the graben turns inactive
as the fissure swarm proceeds from the origin of the intrusions towards the northeast and there
is only a one-sided throw down towards the northwest.

The maximum cumulative throw across the fissure swarm was measured just north of the
Litla-Skogfell and added up to about 110 m over a width of about 8.5 km. Assuming that the
1975-1984 Krafla (Tryggvason,1984) and 2005-2009 Dabbahu (Wright et al., 2012) rifting
episodes are typical for rifting and assuming a fault dip of 60-75°, the number of rifting episodes
during the last 14 thousand years at the Reykjanes fissure swarm was estimated to be between
4 and 8.
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EPOS island - Uppbygging islenskra rannséknarinnvida og
batttaka i European Plate Observing System Samtokunum

Kristin S. Vogfjérd og EPOS island hépurinn

Vedurstofa islands/Icelandic Meteorological Office, Reykjavik

fsland hefur verid patttakandi i Evropska innvidaverkefninu EPOS, European Plate Observing
System (https://www.epos-ip.org/) seinasta aratuginn, eda pann tima sem verkefnid var a
Evropska vegvisinum um uppbyggingu rannsoknarinnvida. I framhaldi af verkefninu voru
EPOS ERIC (e. European Research Infrastructure Consortium ) innvidasamtokin stofnud i lok
2018. Flestar pjodir Evropu hafa tekid patt i uppbyggingu EPOS og fimmtan peirra eru nt pegar
ordnar medlimir i EPOS ERIC samtokunum. Island hefur verid fullgildur medlimur sidan i lok
ars 2019. Patttaka {slands er leidd af Vedurstofu {slands, en adrir patttakendur eru Haskéli
fslands og Landmalingar Islands. I oktober sidastlidinn gengu sidan Nattarufredistofnun
fslands og Islenskar Orkurannséknir til 1ids vid EPOS Island hopinn, pegar undirbiiin var tillaga
til Innvidasjods um ad setja EPOS Island & islenska Vegvisinn um uppbyggingu
rannsoknarinnvida.

Myndin synir pattékupjodir i EPOS: Londin sem pegar eru gengin i EPOS ERIC
(green), pau sem eru ad ganga inn (appelsinugul) og pau sem enn pa eru ad undirbuia
patttoku (raud).

Markmid EPOS er ad efla evropska jardvisindasamfélagio og styrkja visindarannsoknir i
alfunni med pvi ad byggja upp samtengda evropska rannsdknainnvidi i jardvisindum og
audvelda pannig jardvisindafolki og ©OO0rum hagsmunaadilum opid adgengi ad
fjolpattamaeligdgnum, afurdum, pjonustum, rannsOknarstofum og reikniklosum & svidi
jardvisinda sem fram til pessa hafa ekki verid adgengileg med einféldum hatti. EPOS ERIC er
stofnsett til ad tryggja vidhald framproun og reksturs pessara rafraenu innvida til framtidar.

batttokulondin 1 EPOS ERIC greida adildargjald ad samtokunum, en gjoldin og moétframlog
fjogurra leidandi stofnana innan samtakanna standa undir kostnadi vid rekstur 4samt préoun og
vidhaldi midlaegrar kjarnapjonustu (e. Integrated Core Service, ICS) sem tengist Ollum
pjoénustum einstakra adildarlanda og veitir midlegt adgengi ad 6llum peim gognum og afurdum
sem innan vébanda EPOS ERIC eru. Hvert patttokulandanna stendur sjalft straum af kostnadi
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vid malingar og rekstur eigin malineta, af gagnasdéfnum og gadaeftirliti peirra asamt rekstri
gagnabpjonusta sinna, en EPOS ERIC samtokin styrkja ad hluta undirpjonustur starfandi faghopa
(e. Thematic Core Services, TCS). Enn fremur er reiknad med ad samtokin muni greida hluta
rekstrarkostnadar einstakra mikilveegra pjonusta faghopanna og munu peir samningar
vaentanlega virkjast & nastu drum. Stersti hluti uppbyggingar gagnapjonusta mun samt sem
adur ad mestu leyti vera & forraedi landanna sjalfra og pess vegna er mikilvaegt ad Innvidasjodur
komi ad uppbyggingunni 4 Islandi.

fsland er patttakandi i premur undirpjénustum (7CS), Eldfjalla, Ner-sprungu og GPS
pjoénustum og pegar er hafin uppbyggingu rafreenna pjonusta, sem veita adgengi ad islenskum
jardvisindagdgnum og tengjast EPOS ERIC gagnapjoénustunum. 13 gagnapjonustur hafa verio
byggdar &4 Vedurstofunni (https://docs.vedur.is/api/epos/#/), sem allar flokkast undir faghdp i
eldfjallafredi og/eda faghop um GPS gogn og veita opid adgengi & veraldarvefnum ad gégnum
priggja upphaflegu adildarstofnananna.

Til ad pjonusturnar geti annad pvi adgengi sem vanst er 1 framtidinni parf ad efla rafraena
innvidi (vélbiinad) og proa verkferla fyrir langtima rekstur. Pa parf ad framkvama talsverda
vinnu vid ad koma meiri gognum og lysigognum 4 stadlad form og inn i pjoénusturnar. A nastu
arum er einnig axtlad ad opna adgengi ad gbégnum og lysigdgnum ur meirihluta baedi
jardskjalftamaelanets (SIL) og GPS melanets (/SGPS) fslands asamt afleiddum afurdum tr
peim, eins og jardskjalftalistum fyrir alla skrada skjalfta a {slandi. Enn fremur eldfjallagdgnum
eins og dsku- og gasmalingum, ratsjadrmelingum fra gosmokkum fyrir 611 gos seinustu tveggja
aratuga. Slikt opid adgengi ad islenskum jardvisindagégnum mun efla jardvisindamenntun og
rannsoknir 4 Islandi og efla stodu islensks jardvisindafolks til patttoku i alpjodlegum
verkefnum. Til ad gera pessa syn mogulega i nainni framtid, parf EPOS Island ad fara a islenska
vegvisinn um uppbyggingu rannséknarinnvida.
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Préun Skaftarkatla 1938-2020: Myndun og voxtur oflugra
hahitasvada

Magnus Tumi Gudmundsson, Pordis Hognadaottir, Eyjolfur Magnusson,
Finnur Palsson og Hannah |. Reynolds

Jardvisindastofnun Haskélans, Haskola islands, Sturlugétu 7, 102 Reykjavik

Hefobundin mynd okkar af héhitasveedum er ad uppspretta jardhitans séu kvika og innskot i
rétum svedanna. Proun jardhitasveda séu yfirleitt heeg og pegar umtalsverdar breytingar verda
tengist paer umbrotum og eldgosum i megineldstodvunum sem hysa svedin. Skaftarkatlar falla
p6 illa ad pessari mynd. Eystri og Vestari Skaftarketill i nordvestanverdum Vatnajokli eru 2-3
km breidar og 50-150 m djtpar sigdaeldir med sprungukrans i jodrum. {spykktin 4 pesssu svadi
er vida 400-600 m. Katlarnir eru i dag med 6flugri hahitasvaedum landsins. Bradsluvatn
safnast fyrir i 1-3 &r undir kotlunum og leitar svo framrasar i Skaftarhlaupum. Katlarnir eru &
Lokahrygg, 3-5 km breidum halendishrygg undir joklinum med austur-vestur stefnu. Svedid
liggur 4 milli priggja megineldstodva: Bardarbungu, Grimsvatna og Hamarsins. Eftir
Skaftarhlaupid stora i byrjun oktober 2015 var radist i ad endurmeta Skaftarhlaup og haettu af
peim innan langtimaverkefnis um mat 4 hattu af eldvirki hér 4 landi (GOSVA). Eitt
vidfangsefnid var pad mat & préun Skaftarkatla sem pessi samantekt byggist 4.

Skaftarhlaup hafa fjarri pvi verid stooug i timans ras. Heimildir um hlaupin 4 20. 61d syna
ad fram yfir 1950 voru pau u.p.b. arleg og miklu minni en nt er. Hlaupid i september 1955 var
miklu sterra en fyrri hlaup og steerd, fjoldi og tioni 0x allt fram yfir 1980. Joklaleidangrar foru
um pad svadi par sem Skaftarkatlar eru i dag arin 1875 og 1951, en urdu peirra ekki varir.
Eystri-Skaftarketill sést 4 mynd sem tekin var af Steinpori Sigurdssyni i lok mai 1938. Petta
var i fyrstu ferd flugvélar inn yfir Vatnajokul. Ketillinn var pa grunnur og sprungulaus og alls
olikur pvi sem sidar vard. Hann 6x hratt 1945-1970, en st6d pvi sem nast i stad timabilid 1985-
2010. Milli 2010 og 2015 staekkadi Eystri Skaftarketill enn, en hefur ekki vaxid sidustu fimm
arin. Loftmyndir fra 1945 og 1946 syna ad Vestari Skaftarketill var ekki til 4 peim tima. Hann
kemur i fyrsta skipti fram 4 loftmynd fra 1960. Hefur hann farid staekkandi allt fram & pennan
dag.

Mat & tengslum staerdar sigkatla 1 joklum og jardhitafls undir peim bendir til pess ad afl
Eystri Skaftarketils hafi verid af sterdargradunni 200 MW um 1940, en vaxid i 800-1200 MW
um 1970. Hefur pad haldist svipad sidan. Eins og adur segir sdust engin merki um vestari
ketilinn fyrr en 1960. Afl hans hefur vaxid nanast stodugt sidan og er nu 600-800 MW. Hvor
peirra um sig telst pvi med 6flugustu jardhitasveedum landsins. Orsakir pessara breytinga eru
ekki pekktar, en fatt bendir til pess ad eldgos undir jokli eigi parna hlut ad mali. Skaftarkatlar
liggja utan pekktra megineldstodva sem verdur ad teljast ovanalegt fyrir 6flug hahitasvadi.
Veruleg jardskjalfavirkni hefur verid & Lokahrygg undanfarna aratugi. Aukning jarohitans geeti
tengst aukinni sprungulekt i heitu bergi, innskotavirkni eda blondu af hvoru tveggja. Frekari
rannsokna og likanreikninga er porft til ad skilja pessa proun.
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Straumlinulaga landform a Nordausturlandi: ummerki fornra
isstrauma

Nina Aradéttir, ivar Orn Benediktsson og Olafur Ingélfsson

Jardvisindastofnun, Haskali islands, Oskju, Sturlugata 7, 101 Reykjavik

Rannsoknir 4 landmétun isstrauma eru mikilvaegar til ad auka skilning okkar & umfangi og
virkni peirra og peim ferlum vid botn sem studla ad auknum skridhrada og myndun landforma.
Tilgatur hafa verid settar fram um isstrauma i hinum islenska meginjokli 4 sidasta jokulskeidi
en takmarkadar rannsoknir hafa verid gerdar & utbreidslu peirra og hegdun. Markmid pessa
verkefnis er ad rannsaka ummerki eftir forna isstrauma 4 Nordausturlandi og par med auka
skilning okkar 4 landmotun, ttbreidslu og hegdun peirra 1 tima og riimi, auk pekkingar 4 peim
ferlum sem styra og studla ad auknum skridhrada. Petta verdur gert med pvi ad kortleggja og
rannsaka jokulraen landform og setlog fra Jokuldalsheidi nordur til Vopnafjardar, Bakkafloa og
bistilfjardar, med margvislegum jard- og jardedlisfreedilegum adferdum. Adalaherslan er 16g0
a straumlinulaga landform, sem eru flokkud sem jokuldldur (e. drumlins) og risakembur (e.
mega-scale glacial lineations). Svaedi med greinilegum ummerkjum eftir isstrauma hafa verid
skilgreind og tutbreidsla og lega landformanna benda til nokkurra isstrauma sem hafa verid
virkir 4 mismunandi tima. Mismunandi 16gun landformanna milli svaeeda gefur til kynna sveiflur
i proun isstraumanna i tima og rami og breytileika i undirlagi peirra. Nidurstodur verkefnisins
munu auka skilning okkar 4 virkni fornra isstrauma 4 {slandi og préun islenska isaldarjokulsins
a si0jokultima. Einnig munu nidurstddurnar nytast vid ad skorda likon fyrir myndum landforma
undir hradskreidum joklum og vidbrogoum peirra vid hlynandi loftslagi og hakkandi
sjavarstoou.
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Mynd 1. Yfirlitskort af rannséknarsvadinu sem ner fra Jokuldalsheidi nordur til Vopnafjardar, Bakkafléa og
bistilfjardar en hvitu punktalinurar tdkna svadisskiptinguna. Kortlagning synir greinileg ummerki isstrauma i
formi straumlinulaga landforma og landslags. Mynstur og stefna landformanna benda til a.m.k. tveggja kynsloda

isstrauma, par sem yngri isstraumar, t.a.m. i Vopnafirdi og hugsanlega Pistilfirdi, skera sl6dir eldri isstrauma, s.s.
i Bakkafloa og Bakkaheioi.
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Hitastigull @ Reykjanesskaga utan jarohitasvaeda

Olafur G. Flévenz

ISOR, Grensasvegi 9, Reykjavik

Beinar upplysingar um hita i jordu fast med hitamalingum i borholum. Vegna pess ad efstu 300
m jardlaga 4 Reykjanesskaga eru i ungu og mjog leku bergi skolar grunnvatnsstraumur i burtu
miklum hluta pess varma sem berst a0 nedan med varmaleioni og kaelir pannig bergid ofan til.
bvi parf helst a0 minnst kosti 500m djapar holur til ad unnt s¢ ad mela hitastigul sem
endurspeglar hina raunverulegu hitaaukningu med dypi i jordinni. Ef hitastigull er pekktur med
areidanlegum haetti ma nota hann til ad meta hita faeina kilometra nidur i jordina ad pvi gefnu
ad jardlog séu pétt, af svipadri gerd og fjarri virkum jardhitakerfum par sem 160rétt hraering &
sér stad.

bad getur verid nokkud vandasamt ad meta raunverulegan hita i pvi bergi sem borhola fer i
gegnum. Fyrir pvi geta adallega verid tvar asteedur. I fyrsta lagi er algengt ad einungis séu til
melingar sem gerdar voru skommu eftir ad borun lauk og bergid umhverfis per pa truflad af
kzlingu skolvatnsins sem notad var vid borunina. [ 63ru lagi getur verid rennsli vatns ar holunni
eda 4 milli vatnseda i henni pannig ad hitaferill holunnar synir ekki raunverulega berghita nema
a faeinum stodum. Baoi tilvikin eiga ad einhverju leyti vid malingar i holum 4 Reykjanesskaga.
bvi parf pvi ad skoda melingarnar vel med tilliti til adsteedna vid maelingu til ad meta hvar
melipunktar 1 holu syna raunverulegan 6trufladan berghita og 4tla sidan hita inn 4 milli peirra
stada til ad reikna hitastigul.

A Reykjanesskaga vestan Kleifarvatns eru alls 66 borholur sem eru dypri en 497m og pvi
nothafar til ad meta hita djupt 1 jordu. Af pessum holum er 61 hola innan virkra hahitasvada
en adeins 5 holur utan peirra, allar nordan jardskjalftabeltisins. Medalhitastigull i pessum holum
nedan leku jardlaganna er metinn 107°C/km. Pad jafngildir pvi ad varmafledid upp 1 gegnum
jardskorpuna sé 0,18 W/m? 4 nordanverdum Reykjanesskaga.

Talid er ad morkin milli brotgjarnrar og deigrar jardskorpu 4 Islandi liggi naerri 600°C
jafnhitafleti. Ef vid framlengjum hitastigul einstakra holna linulega nidur ad 600°C faest ad
dypid pangad nidur er & bilinu 5,3 til 7,3 km. Sennilega reiknadist dypi0 i raun heldur meira ef
tekid veeri tillit til varmaframleidslu i skoprunni og svolitillar hakkunar a4 varmaleidni bergs
med dypi. Liklegt er pvi ad 600°C jafnhitafloturinn liggi parna & 6-8 km dypi sem er i godu
samraemi vid upplysingar um dyptardreifingu jardskjalfta.
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Jardskjalftavirkni og sprungur a skareksbelti Reykjanes-
skagans

Pall Einarsson', Sveinbjérn Bjérnsson? og Asta Rut Hjartardéttir’

' Jardvisindastofnun Haskélans, Sturlugétu 7

2 Orkustofnun, Grensasvegi 9

Skareksbeltid 4 Reykjanesskaga hefur nokkra sérstodu medal virkra flekaskila a {slandi.
Skarekid veldur pvi ad 4 pessari grein flekaskilanna fer saman mikil kvikuvirkni og
skjalftavirkni. Jardskjalftavirknin fylgir um 10 km breidu belti sem liggur eftir skaganum
endilongum og markar flekaskilin ¥ mill Nordur-Amerikuflekans og Evrasiuflekans.
Kvikuvirknin fer ad mestu fram innan sprungusveima eldstodvarkerfanna en peir stefna skéhallt
a skilin og teygja sig inn i flekana til NA og SV og deyja par ut. Bedi skjalftavirknin og
kvikuvirknin virdast vera hvidukenndar, kvikuvirknin & timaskalanum puasund ar en
skjalftavirknin & timaskala nokkurra aratuga. Skjalftahvioa gekk yfir Reykjanesskaga & arunum
1967-1975. P4 urdu nokkrar skjalftahrinur sem fylgdu flekaskilunum allt fra
Brennisteinsfjollum vestur 4 Reykjanesta. Mynd 1 synir upptok 9 hrina i pessari hvidu fra 1971
til 1975. Aftur urdu hrinur i kjolfar skjalftanna & Sudurlandi 4rid 2000 (mynd 2). Sterstu
skjalftarnir virdast tengjast snidgengishreyfingum a N-S misgengjum. Skjalftavirknin ber
annars meiri einkenni frareksbelta vestan til 4 skaganum en hjareksbelta pegar austar dregur.
betta kemur fram i hrinuhegdun, brotlausnum og sterd sterstu skjalfta. Virkni i
sprungusveimum eldstodvarkerfanna virdist fyrst og fremst tengd kvikuvirkni, innskotum og
eldgosum. Sidustu gos 4 Reykjanesskaga urdu 4 prettandu 6ld. Hahitasvaedin 4 skaganum eru
par sem sprungusveimarnir skera flekaskilin og virdast pvi natengd innskotavirkni.
Jardskorpuhreyfingarnar sem malst hafa undanfarid vestan Porbjorns eru hluti af atburdaras
sem ner til lengri tima, allt fra pvi ad jardskjalftahrina vard vid Fagradalsfjall i desember 2019.
bPadan hefur skjalftavirknin sidan breidst ut, fyrst til vesturs, sidan austurs. Landrisid vid
Porbjorn hofst 20. jantiar um pad leyti sem skjalftavirknin for par um. Stersti skjalfti i
atburdarasinni til pessa vard 20. oktober og var 5,6 ad sterd (Mw). Hann atti upptok a N-S
snidgengi sem liggur um Nupshlidarhdls og Driffell. A upptakasvadinu matti vida finna
sprungur 4 yfirbordi, grjothrun og visbendingar um haa hrédun.
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Mynd 1. Yfirlitskort af skjalftahrinum & Reykjanesskaga 4 drunum 1971-1976 (Bjornsson et al. 2018). Gefin er
jafngildisstaerd hrinanna Mt sem er steerd reiknud ut fra samanlogdu skjalftavaegi skjalftanna i hrinunni.

-22° W
Jardskjalftar 1971-1976 og 1991-2020 (strd)
O 4-5
@ >
| Sprungusveimar ’ : iy Sl
- —— Gossprungur
o [ Sprungur
3 )
—— Vegir
z
ok
8 Sprungur, gossprungur og ]aro;k]tlﬁnr 4 Reykjanesskaga P
Asta Rut b Haskola [slands {:
E.EW Spmnuur og gossprungur: Amy Clifton og slmon Kallenhom (2006) 8’
[slands og Helga Tulinius og Asta Rut Hjartardéttir (2018)
0 5 10 Utlinur sprungusveima (innfelld mynd): P4l Einarsson og Knsl;en samunasson (1987)
——km Bakgrunnur kortsins: Landmaelingar Ialands og TanDEM-X
n
-23° W 22 W

Mynd 2. Yfirlitskort af sprungum og jardskjalftum (M = 4) 4 Reykjanesskaga 1971-1976 og 1991-2020. Gogn fra
Clifton and Kattenhorn (2006), Bjornsson et al. (2018), Einarsson et al. (2018), Vedurstofu Islands,
Landmelingum Islands, og Pysku geimferdastofnuninni.
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Sulfur isotope point-of-view on lower and upper mantle
reservoirs below Iceland
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3Department of Earth Science, University of California, Santa Barbara, USA
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Stable sulfur isotope ratios of mid-ocean ridge and ocean island basalts (MORBs and OIBs)
preserve unique information about early Earth processes like core-mantle differentiation, but
also record the later imprint of subduction on the chemical composition of the mantle. Icelandic
basalts are thought to sample the oldest known terrestrial reservoir (>4.45 Ga) through a deep-
rooted mantle plume and thus provide ideal material for better resolving Early Earth processes.

We present new sulfur concentration, speciation (S**/ZS) and isotope data (8**S, A*3S) for a
large sample set (n = 62) focused on subglacially erupted basaltic glasses from the neovolcanic
zones of Iceland. We use these data along with trace element systematics to account for the
effects of crustal magmatic processing (degassing and immiscible sulfide melt formation) on
84S, and show that primitive (MgO > 6 wt.%), undegassed glasses accurately record the 53S
signatures of their mantle sources. These samples define an Icelandic mantle with &*#Ss»-
between —2.5 and —0.1 %, extending to more negative values compared to the depleted MORB
source mantle (DMM) (8**S = —1.3+0.3 %o) and previously published 84S values for Iceland.

Negative 6**S and A*3S signatures are most prominent in basalts from the Snafellsnes
Peninsula and the Kverkfjoll volcanic system, which also have the lowest, MORB-like *He/*He
(8-9 R/Ra), as well as the highest Ba/La (up to 12) in Iceland. To explain these correlations, we
propose that subduction fluid-enriched mantle wedge type material (EMW) in the North
Atlantic upper mantle remaining from Paleozoic subduction events constitutes a low §3*S-A%3S
component in the Iceland mantle. This suggests that volatile heterogeneity in Iceland, and
potentially at other OIBs, may originate not only from a heterogeneous mantle plume, but also
from a heterogenous local upper mantle.

A set of samples with high *He/*He (up to 25.9 R/Rx) and negative p!3?W anomalies define
a primordial lower mantle reservoir with 8**Sss and A3*S of —0.3 %o and 0 %o, respectively,
which is distinct from the S isotopic composition of DMM. The near-chondritic S isotope
signature can be explained if the high-*He/*He mantle retains sulfur that pre-dates core
formation, or, analogue to recent models explaining negative u'®?W anomalies in OIBs, has
been later supplemented with sulfur from the core.

13



Haustradstefna Jardfreedafélags Islands
20. névember 2020

Kolefnisbuskapur islands

Sigurdur Reynir Gislason, Marin |. Kardjilov, Eydis Salome Eiriksdéttir og
Gudrun Gisladottir

Haskola islands og Hafrannsdknastofnun

Allt kolefni vid yfirbord jardar er attad Ur bergi. Kolefnid ferdast Gr einum stad i annan og
dvelst mislengi 4 hverjum stad, lengi i bergi og sjo en stutt i lifverum og andriimslofti.

Utstreymi koltvioxids (CO) um eldfjoll 4 Islandi hefur verid aztlad +1 til +2 milljonir tonna
a ari [1,2]. Mest af koltvioxidinu losnar milli eldgosa en ekki i eldgosum. betta er streymi um
eldfjoll, jardhitasvaedi, grunnvatn og jardveg. Efnavedrun og efnarof bergs 4 Islandi bindur
arlega ramlega -3 milljonir tonna af leystu koltvioxidi & formi bikarbonats (HCO3") i
straumvotnum ef midad er vid heildarafrennsli af landi og vensl efnarofs, kolefnisbindingar og
afrennslis vatns af Islandi [3]. Hradi efnavedrunar og efnarofs og p.a.l. binding koltvioxids
eykst med auknu afrennsli, haekkandi hita og laekkandi aldri bergs [4,5,6]. Med auknu afrennsli
vatns af landinu 4 komandi 4&rum og hakkandi hita ma gera rad fyrir vaxandi bindingu vegna
efnarofs bergs. Til demis hefur binding koltvioxids & vatnasvidi Jokulsar i Fljotsdal aukist um
40% sidastlidin 40 ar [6]. Utstreymi um eldfjoll og binding vid efnavedrun silikata og rof a
fslandi eru fulltrGar hinnar haegu hringrasar 6lifraens kolefnis 4 jordinni. Hin hrada hringras
kolefnis 4 jordinni og Islandi fer fram med efnaskiptum milli grédurs, jardvegs, sjavar,
andramslofts og athafna mannsins. Arlegur kolefnisstraumur (GPP) um grodur 4 {slandi vid
Jjostillifun var ad medaltali um -66 milljon tonn af COz & arunum 2000 til 2006 [7]. Ad
fradreginni 6ndun grédursins, +28 milljén tonnum, bundu pléntur um -38 milljon tonn
koltvioxids 4 4ri [7]. Arlegt fledi pessa kolefnis um pann hluta landsins sem er hulinn grodri
var a0 medaltali um 340 gromm af kolefni 4 fermetra 4 ari (GPP gC/m?%/4r), og er pad um
fjordungur medaltals fyrir grodur 4 jordinni [7,8,9]. Ef vid midum vid massa koltvioxids, CO»,
jafngildir petta 1,2 kg af koltvioxidi 4 fermetra groins lands 4 ari. Um 42% bess berast aftur til
andrumslofts vegna ondunar grodurs, og eins losnar koltvioxid vegna Ondunar lifvera sem
nzrast 4 grodrinum og vegna rotnunar lifreena efnisins ofan- og nedanjardar. A myndinni 4
nastu sidu er gert rad fyrir ad jafnmikid bindist vid 1jostillifun og tapast aftur til andrimslofts
vegna Ondunar lifvera og rotnunar lifreens efnis, en & myndinni er sett spurningarmerki vid
streymi fra Islandi vegna ovissunnar. Hins vegar hefur kolefnisbuskapur vegna landnotkunar
verid skilgreindur, eins og lyst verdur hér 4 eftir. Arlegt afrennsli lifrens kolefnis i upplausn
med islenskum straumvotnum, svokallad efnarof lifraens efnis, sem er einskonar sykur sem
lifverur framleida, skammstafad DOC (,,dissolved organic carbon®), er um -0,15 milljéon tonn
af bundnu kolefni i CO,-igildum. Vensl eru milli ljéstillifunar plantna 4 Islandi og pessarar
bindingar kolefnis, og eykst bindingin med hakkandi hitastigi [7]. Flutningur lifreenna agna i
gruggi med straumvotnum af Islandi, svokallad aflraent rof lifreens efnis, er af svipadri
steerdargradu og flutningur leysts lifrens efnis [7], p.e. um -0,15 milljon tonn af bundnu kolefni
i CO»-igildi. Pessar lifreenu agnir upprunnar ur jarovegi og beint Ur plontum 4 landi, sem og
plontum og bakterium i vatni. ber geta grafist djapt i seti 4 islenska landgrunninu og ordid hluti
af setbergi, og par med farid i hina haegu hringras lifrens kolefnis. Einnig getur lifreena efnid
rotnad efst 1 setinu, og par med skilad koltvioxidinu til botnsjavarins, en pad getur tekid
koltvioxid aratugi eda jafnvel aldir a0 komast aftur til andramslofts. Ekki er lagt mat 4 vindborid
lifreent efni sem fykur af landi til sjdvar. Nett6 ttstreymi grodurhusalofttegunda, i CO»-igildum,
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vegna landnotkunar hér 4 landi var um +1,13milljén tonn arid 2006 [10]. Arid 2006 stafadi
koltvioxidutstreymi vegna landnotkunar {slendinga ad mestu af framrzsingu myra og nam
+1,48 milljonum tonna CO»-igilda. P4 var binding vegna skograktar -0,134 milljon tonn og
vegna landgradslu -0,554 milljon tonn[10]. Utstreymi hlaturgass, N>O, sem var 323 pasund
tonn CO»-igilda, 2006, er ekki med i pessum tolum. Arid 2006 var ttstreymi koltvioxids og
metans af voldum Islendinga, ad undanskilinni landnotkun, um +4 milljénir tonna reiknad i
COz-igildum [10]. Pad ar var utstreymi koltvioxids +3,57 milljon tonn og utstreymi metans var
+22 pusund tonn, en margfaldad med hlynunarmatti metans, 21, jafngildir losun metans +462
ptsund tonna Utstreymi i CO2-igildum. Samtals er petta +4,0 milljonir tonna i COz-igildum en
+3,63 milljonir tonna midad vid massa CO; eingdngu eins og synt er 4 myndinni hér fyrir nedan.
Ef allir paettir i kolefnisbtiskap Islands 4rid 2006 eru lagdir saman, nattirulegir og mannlegir,
er nettélosun fra fslandi beint til andramslofts, midad vid massa CO2, um +3,2 milljonir tonna
Arid 2006 [11]. Ahugavert er ad bera saman kolefnisbuskap Islands 4 myndinni vid
kolefnisbuskap jardarinnar. Hlutfall ljostillifunar (GPP) plantna 4 landi og kolefnisbindingar
vid efnarof straumvatna er 19,3 4 slandi en 150 fyrir purrlendi jardarinnar. betta stafar af
takmarkadri grodurpekju og litilli afkastagetu grodurs [7], asamt hlutfallslega mikilli
efnavedrun og efnarofi 4 Islandi [4,11]. Hlutfall ljostillifunar (GPP) plantna & landi og
landnotkunar er nokkud svipad 4 Islandi, 83, og 4 6llu purrlendi jardar, 75 [11]. Arid 2006 voru
ahrif Islendinga 4 kolefnisbtiskap grodurs adeins minni en ad medaltali 4 jordinni. A Islandi
vegur framrzasing myra 4 {slandi pyngst, eins og pau voru fram talin 4rid 2008 [10].

Arid 2006 losudu Islendingar svipad magn koltvioxids og bundid var vid vedrun 4 {slandi,
sem islensk straumvétn baru til sjavar. Petta er mun haerra hlutfall en gildir um Jordina, par er
hluti vedrunar er adeins 1-10% pess sem, Jardarbuar losa til andrimslofts [12].

Milljénir tonna af CO2 4 ari (2006)

Andramsloft
+3.6 +1.5
_ Losun Landnotkun -0.134
Islendinga +2.2 Skograekt
A 20,554 Eldfjall Ljsstillifun (GPP)
Landgraedsla -66

+28

Ondun grédurs

?
+38

Ondun lifvera
og rotnun

-0,15
=31 Uppleyst lifreent kolefni
2 -0.15 i straumvotnum
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INSAR Observations and Source Modeling of the Magnitude
5.6 Nupshlidarhals Earthquake on 20 October 2020

Sigurjon Jonsson, Yunmeng Cao, Hannes Vasyura-Bathke and Xing Li

King Abdullah University of Science and Technology (KAUST), Thuwal, Saudi Arabia

The magnitude 5.6 earthquake that rocked Reykjavik and surroundings on 20 October 2020
was the largest earthquake on Reykjanes peninsula since the 17 June 2000 Kleifarvatn event.
The epicenter of the recent earthquake was located under Nupshlidarhals, about 7 km west-
southwest from Kleifarvatn. Here we use both ascending- and descending-orbit InNSAR images,
processed from data acquired by the Sentinel-1 and TerraSAR-X radar satellites, to map the
coseismic surface fractures and deformation caused by the earthquake. The data show small
movement of a number of North-South and SSW-NNE oriented surface fractures, most of
which are located north of the epicenter, distributed over an area that is about 8 km long in total
from North to South. Mapping of the deformation shows several centimeters of coseismic
deformation with a pattern expected from an earthquake that is primarily a right-lateral strike-
slip earthquake on a North-South oriented fault. As the InNSAR data are primarily sensitive to
east-west and vertical displacements, we additionally use split-beam interferometry to obtain
more information about north-south displacements. For this, we use burst-overlap
interferometry (BOI), in the case of Sentinel-1 data, and multiple-aperture interferometry
(MAI) on the TerraSAR-X data. Together with the standard InSAR data, we estimate the full
3D coseismic surface displacement field of the earthquake. These results show that most of the
fractures on the surface had limited surface offset, apart from a 2-3 km long North-South
trending segment just north of the epicenter that has about 15 cm of right-lateral fault offset at
the surface. Preliminary elastic source modeling of the earthquake shows that the deformation
is consistent with a near vertical north-south striking fault with peak fault slip of about 30 cm
at roughly 3 km depth below the surface. The estimated geodetic moment of the model amounts
to a magnitude 5.6 earthquake, consistent with seismological estimates. The observation that
most of the modeled fault slip and mapped surface fractures are located North of the epicenter
indicates that the earthquake ruptured unilaterally from south to north, which is in agreement
with the more severe surface effects and shaking reported from near Keilir at the northern end
of the earthquake rupture.
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The GEOENVI project-overview

Sylvia Rakel Gudjénsdottir, srg@os.is

Orkustofnun

The GEOENVI project targets six countries in its first phase: Iceland, France, Belgium, Italy,
Hungary and Turkey. The objective of the GEOENVI project is to make sure that deep
geothermal energy can play its role in Europe’s future energy supply in an increasingly
sustainable way and to create a robust strategy to answer environmental concerns in terms of
both impacts and risks. This is done by setting an adapted LCA methodology for assessing
environment impacts to the project developers, and by assessing the environmental impacts and
risks of geothermal projects operational or in development in Europe. It will engage with all
geothermal stakeholders to ensure the exchange of best practices, to test and receive feedbacks
on the harmonized methods developed in selected areas and to facilitate the replication of the
approach across Europe. Within the project several national workshops and seminars are carried
out in order to fulfill the involvement of geothermal stakeholders to its fullest. The project is
set up in total of 6 work packages and the projects timeline is 30 months, ending in April
2021.During the project result dissemination phase, the objective is to cover the rest of Europe.

The project is funded by the European Union’s Horizon 2020 research and innovation
program and coordinated by EGEC (for more information go to the GEOENVI
website, https://www.geoenvi.eu/).

18



Haustradstefna Jardfreedafélags Islands
20. névember 2020

Detection of temporal seismic velocity variations at
Reykjanes Peninsula, Iceland, using seismic ambient noise
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The continuous real-time analysis of seismic velocity changes is a new and rapidly evolving
part of monitoring volcanic activity since it can detect pre-eruptive signals caused by magma
migration in the crust. In Iceland, volcanic eruptions occur every 3-5 years on average, and the
associated hazards have the potential to significantly impact local inhabitants and infrastructure
as well as air traffic. We analyzed continuous seismograms recorded by the permanent seismic
network operated by the Icelandic Meteorological Office (IMO, http://www.vedur.is) to
monitor the 2020 unrest in the vicinity of Mt. Thorbjorn, Reykjanes Peninsula. GPS and InSAR
observations confirmed surface deformation centered near Mt. Thorbjorn, which is likely due
to repeated magmatic intrusions in the crust. An intense earthquake swarm activity occurred
during the unrest period, and approximately ~14,000 earthquakes (M>-2) have been reported
around the center of uplift. A large amount of high-quality ambient noise data provided a unique
opportunity for near-real-time monitoring of the rapid magmatic intrusions for the first time in
Iceland. We used the state-of-the-art MSNoise software package (http://www.msnoise.org) to
calculate cross-correlation functions (CCFs) of ambient seismic noise. We quantified the
relative seismic velocity variations (dv/v) with seismic interferometry. We characterized the
temporal variations of subsurface seismic velocities using different methods, and the resulting
velocity changes were comparable, indicating the robustness of our calculations. A seasonal
correction was applied by removing the trend using an average seasonal reference defined for
the Reykjanes Peninsula regional network based on two-years of records. Our results show a
significant decrease in the subsurface seismic velocities in the vicinity of Mt. Thorbjorn
following the unrest period. We compared dv/v with GPS and InSAR data recorded close to
the repeated intrusions and found a good correlation throughout the unrest period, possibly
implying that similar physical processes are responsible for these independent observations.
This study is supported by the Icelandic Research Fund, Rannis (Grant No: 185209-051).
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Iceland GeoSurvey‘'s seismic monitoring of exploited
geothermal fields in Iceland
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Gunnarsson, Ingvar Por Magnusson, Fridgeir Pétursson, Hanna Blanck
and Olafur G. Flévenz

iISOR

Geothermal areas in Iceland, especially the high temperature ones, are located in tectonically
active areas, that naturally experience seismicity. Iceland has successfully exploited the
bountiful energy of the geothermal areas, both for electrical production and space heating.
Iceland GeoSurvey (ISOR) currently monitors six exploited geothermal areas with permanent
seismic stations for three Icelandic energy companies: Reykjavik Energy (ON), Landsvirkjun
Power (LV) and Nordurorka (NO). Previously, {SOR also operated a seismic network for HS
Orka, and has in the past run various temporary networks for the Icelandic energy companies.
The geothermal areas currently monitored are Hellisheidi (ON), Nesjavellir (ON), Krafla (LV),
Néamafjall (LV), Peistareykir (LV) and Eyjafjérdur (NO). Additionally, ISOR takes part in
multiple European collaboration projects in geothermal areas with the respective energy
companies, as well as independent research institutions. Currently, there are 92 stations online,
streaming data in real-time to {ISOR, and subsequently, automatic locations of earthquakes are
available to the respective energy company. The online seismic stations are a combination of
stations owned by the energy companies, [ISOR stations operated for the energy companies,
stations from the national seismic network of the Icelandic Meteorological Office and research
stations. The seismic networks comprise 1s, 5s and 120s instruments. In addition, ISOR’s
collaborators run offline research networks of 31 stations in total on the Reykjanes peninsula,
comprising 30s and 120s instruments.

The SeisComP software is used for automatic detection and location of earthquakes, and day
to day monitoring of the geothermal areas where all events are manually refined. In general,
increased but variable seismic rate is observed in production and injection areas. However, it
can be challenging to distinguish between natural and induced seismicity. The mapping of
seismic activity can give valuable information about the fracture permeability of the geothermal
fields. For more detailed analysis, new 1D velocity models are constructed, earthquakes are
relatively relocated, and earthquake source mechanisms calculated. The development of
[SOR’s seismic data analysis mostly takes place within the European collaboration projects,
where for example new SeisComP modules are tested and implemented, new data processing
techniques explored, and beneficial relationships between scientists are established. {SOR
strives towards interdisciplinary interpretation of the seismic data with existing geophysical and
geological data sets.
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Figure 2. Seismicity in the Hengill geothermal area, SW Iceland, 2018-2020. Refined SeisComP earthquake
locations, colour coded by year. Inverted triangles are seismic stations.
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Figure 3. Seismicity in Nesjavellir (Ne) in the northern part of the Hengill geothermal area, 2018-2020. Refined
SeisComp earthquake locations are colour coded by 3 -month periods and sized according to magnitude. Inverted
triangles are seismic stations. Wellheads and well trajectories are turqouise in map view, and well trajectories are
black lines in depth view.
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Deep seated gravitational slope deformation north of the
Tungnakvislarjokull outlet glacier, in western part of the
Myrdalsjokull glacier
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A large deep seated gravitational slope deformation has been detected in a mountain slope north
of the Tungnakvislarjokull outlet glacier, in the western part of the Myrdalsjokull ice cap in
South Iceland. According to observations, which were based on comparison of DEM from
aerial photographs from 1945 to 2019, the slope has been showing slow gravitational slope
deformation since at least 1945. During that time period the total displacement is around 200
m. The data also show that the deformation rate has not been constant over this time period.
The maximum deformation rate occurred between 1999 and 2004 of total of 94 m or about 19
m/year.

The mountain slope north of the Tungnakvislarjokull outlet glaciers reaches up to around
1100 m height. The head scarp of the slide, which is almost vertical, is around 2 km wide rising
from about 4-500 m in the western part up to the Myrdalsjokull glacier at 1100 m in the east.
The total sliding from the head scarp down to the present-day ice margin is around 1 km?. The
total volume of the moving mass is not known as the sliding plane is not known, but the
minimum volume might be between 100 to 200 million m?. The entire slope shows signs of
displacement and is heavily fractured and broken up. A continuous GNSS stations which were
installed in the uppermost part of the slope in August 2019 and in the lower part of the slope in
2020 have given valuable data about the displacement rate.

The area around the Tungnakvislarjokull slide has been persistently seismically active as
long as the seismic network has allowed relatively precise epicentral locations in this area,
which was in the early seventies.

There are two main ideas of the causes for this deformation. One is the consequences of
slope steepening by glacial erosion, followed by unloading and de-buttressing due to glacial
retreat. Another proposed cause for the deformation is related to its location on the western
flank of the Katla volcano. Persistent seismic activity in this area for decades may be explained
by a slowly rising cryptodome, which may also explain the slope failure.

23



Haustradstefna Jardfreedafélags Islands
20. névember 2020

Jokulhlaup ur jadarléni Flosajokuls i Langjokli
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Skagfjord Palsson*, Gunnar Sigurdsson', Ragnar H. brastarson’, Oddur
Sigurdsson' og Témas Jéhannesson'

" Vedurstofu islands
2 Jardvisindastofnun Haskolans
3 Landsvirkjun

* Joklarannsoknafélagi islands

Jokulhlaup heitir vatnssorfin hrauntrd sydst i Geitlandi, vestan Langjokuls. A 1idnu sumri kom
snoggt jokulhlaup 1 farveg Svartar, sem liggur um adra hrauntrod a svaedinu. Upptokin voru i
jadarloni, sem myndast hefur eftir sidustu aldamoét vio Hafrafell sudaustanvert, framan
Flosajokuls.

Heimamenn 4 Husafelli toku eftir auknu rennsli 1 Hvita ad kvoldi 17. agtst 2020 og sau i
konnunarflugi ad hlaup hafdi komid i Svarta. bPegar rennsli var 1 hdmarki undir Hvitarbrt vio
nordurjadar Husafellsskogar vantadi 1itid 4 ad hlaupvatn nadi upp undir bruarg6lfid. Nedar i
Borgarfirdi barst edja upp 1 6sa da sem falla i Hvita og daudir laxar fundust 4 engjum.

Dagana eftir hlaupio var farid 4 vettvang vid Hvitd og Svartd, kannadar gervitunglamyndir
af svaedinu og 16nid ljosmyndad i konnunarflugi, auk pess sem gengid var ad pvi frd vesturjadri
jokulsins. Nidurstodur forkonnunar eru pessar helstar:

Jadarlon hefur myndast 1 um 890 m hao vid Flosajokul, sem liggur ad Flosaskardi ad sunnan.
Fyrir hlaup var 16nid um 3.5 km langt og 0.5 km breitt og hafdi pa afrennsli til vestara
Flosavatns, 2 km nordar.

SENTINEL-2 gervitunglamynd synir ad hlaupvatn er komid i farveg Svartar 17.8. kl. 13:03
og ma pvi alykta ad hlaupid hafi hafist fyrir hadegi pann dag. Talid er ad hlaupid hafi verid i
hamarki vid Hvitarbra 1 Huasafellsskogi kl. 20:30. Vatnshadarmalir vid Kljafoss 1 Hvita synir
a0 rennsli eykst eftir kl. 14 og nar hdmarki kl. 01:45 ad morgni 18.8. Grunnrennsli var pa
ramlega 80 m>/s en naer mest 257 m3/s i hlaupinu, sem er yfirstadid vid Kljafoss um kl. 14 pann
18.8. Hlauplitur hélst p6 4 anni i nokkra daga 4 eftir og nyir setbunkar saust vid Hraunfossa. A
Svartaraurum bar mikid 4 deemigerdu hlaupseti sem 4in hafoi borid fram og nadi allt ad 50 cm
pykkt. Ekki eru visbendingar um ad jardhiti hafi att patt i myndun lonsins vid Langjokul og
leidnimeelingar gafu ekki til kynna ad jarohitavokvi hefdi blandast hlaupvatninu.

Utlinur 16nsins fyrir og eftir hlaup voru dregnar 4 SENTINEL-2 myndum og reiknast
flatarmalid 1.29 km? fyrir hlaup en 0.46 km? eftir hlaup. Leekkun vatnsbords vid hlaup meldist
um 4 m og rammal pess vatns sem hljop Ur 16ninu er metid 3.25 milljonir rtaimmetra. Kemur st
tala agetlega heim vid uppsafnad hlauprimmal vid Kljafoss, 3.4 milljonir rimmetra.
Hlaupvatnid rann undir 2 km langt jokulhaft vid Hafrafell og vio utfallid ur 16ninu sést ad
nokkurra metra pykkur jokulspordur hefur lyfst og vatnid svo prongvad sér par undir. Buiast ma
vid ad 16nid geti steekkad enn vid frekari horfun jokulsins og verdur fylgst med heettu &
jokulhlaupum 1r l6ninu 4 komandi arum.
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Fra ritstjorn Natturufraedingsins

Poroddur F. Péroddsson

Ritstjorn Natturufraedingsins

 ritstjorn Nattarufraedingsins, par sem hofundur hefur setid fra 2014, er reglulega raett um ad i
ritinu meetti vera haerra hlutfall greina og pistla um jardfraedi. Gerd verdur groflega grein fyrir

fjolda greina 1 ritinu & svidi jardfraedi og umfangi peirra, sidustu ar og hugleitt hvernig megi
auka hlut jardfredinnar i ritinu.
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